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INTRODUCTION 

In recent years increasing attention has been paid to the process of internationalisation 
and globalisation of financial markets, As deregulation and fmancial innovation have gathered 
momentum, the causes and implications of the process have come under close scrutiny. While this is 
both natural and justified, the almost exclusive focus on the forces that work for uniformity is not 
without risk. It fosters the impression that remaining differences in national financial structures are 
minor or of little interest for most policy issues. Moreover, it may tend to overstate the pressures 
towards, and hence the speed of, convergence. 

That this risk is real was confirmed by events during the ERM turbulence in the autunrn 
of 1992. The episode pointed to apparent major differences across countries in respect of the speed, 
intensity and reach of the transmission of changes in policy interest rates to other interest rates in the 
economy. By interacting with balance-sheet configurations, such differences influenced the economic 
as well as political costs of interest rate decisions designed to defend exchange rate parities. More 
generally, they could be expected to affect the characteristics of the response of economic activity to 
monetary policy impulses, that is, the contours of the "transmission mechanism". 

The episode raised a number of questions. It was clear that differences existed, but just 
how large were they? Subsequent preliminary fact-finding exercises revealed a surprising dearth of 
information about some of the aspects of financial structure highlighted at the time; the extent to 
which interest rates on outstanding contracts are fixed or adjustable is one notable example. Similarly, 
would it not be worth examining other aspects of fmancial structure that could in principle affect the 
transmission mechanism? A broadening of the focus could help in understanding whether the overall 
impact and incidence of changes in monetary policy were likely to differ systematically across 
countries. Finally, could empirical evidence be brought to bear on the significance of such potential 
effects? 

Against this background, the objective of the present volume is threefold. First, it is to 
document in some detail cross-country differences in financial structure that may be relevant for the 
transmission mechanism. Second, it is to consider whether it is possible to identify empirically 
significant differences in national transmission mechanisms. Finally, and to the extent that the answer 
to the second question is affirmative, it is to begin to assess whether such differences can be traced 
back to financial structure. 

The papers presented here are by no means exhaustive of the range of linkages between 
financial structure and the transmission mechanism. To mention just one example, the financing of the 
public sector is not examined directly; its influence is only assessed as one element contributing to the 
overall shape of the balance sheets of private non-financial agents. Taken together, however, the 
papers cover a comparatively broad spectrum of characteristics and rely on a variety of statistical 
techniques to assess the sensitivity of the findings to the methodology adopted. 

The starting-point of the exercise was a questionnaire on fmancial structure sent to the 
fourteen central banks contributing to the volume (those of the Group of Ten countries, Australia, 
Austria and Spain). The questions related to the composition of the balance sheet offmancial and non­
frnancial agents and to the characteristics of frnancial contracts, including both interest and non­
interest terms. The information requested was generally limited to two years, 1983 and 1993.1 The 
replies then served as the initial input for the two descriptive papers that document differences in 
frnancial structure. The remaining contributions to the volume rely on econometric techniques to 
identify regularities in the pattern of responses of both financial and real variables to monetary policy 
impulses. 

I The exceptions were series for net and gross interest payments of households and businesses. 
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Before outlining briefly the main findings of the papers, it is useful to step back and ask 
more specifically why and how fmancial structure should be expected to influence the transmission 
mechanism. In a world of perfectly competitive markets and perfect information financial structure 
would play no role. Indeed, the view that financial structure should have only a modest influence on 
the impact of policy has often been predicated on the assumption that the theoretical paradigm can be 
a useful guide to actual behaviour, at least as a first approximation. 

As conditions progressively depart from those of the ideal, benchmark world, the 
influence of financial structure can begin to be felt. In fact, only then is it meaningful to talk about 
monetary policy at all; for only then do notions of "liquidity" and "money" come into their own rather 
than being artificial constructs devoid of a useful function. The characteristics of financial contracts, 
institutions and balance-sheet configurations all become relevant. It is considerations such as these, 
for instance, that have rekindled academic interest in the link between capital market imperfections 
and the business cycle. Imperfect information between suppliers and users of funds is seen as the basis 
for limited substitutability between internal and external financing sources and between different 
forms of external finance, such as intermediated and non-intermediated credit. The relevance of these 
factors was highlighted during the recent business cycle. The wealcness of the balance sheets of 
lenders and borrowers in several countries generated concerns about a potential "credit cnmch'', a 
situation in which lenders' reduced willingness to extend credit makes economic activity less 
responsive to monetary easing. 

A stylised characterisation of the transmission mechanism can help to identify the 
potential impact of financial structure. According to this, the central bank gears its instruments to 
influencing quite closely very short-term interest rates. Changes in such "policy-controlled" rates 
ultimately affect economic activity through four main channels. First, they induce changes in interest 
rates and yields on new financing and portfolio investments (marginal rates), thereby affecting the 
opportunity cost of real expenditure decisions (e.g. through the cost of capital). Second, they lead to 
changes in average rates on outstanding contracts, modifying incomes and cash flows and hence 
constraints on spending. Third, they affect asset values, impinging not only on wealth perceptions but 
also on the ability to borrow and willingness to lend. Finally, they have an impact on the exchange 
rate, and hence on the relative price of assets and goods and services denominated in different 
currencies. 

Financial structure can have a bearing on these channels of transmission in at least two 
ways. First, it can affect the speed, size and compass of interest rate changes. For instance, the'degree 
of competition in various market segments and the scope for arbitrage across markets can influence 
the responsiveness of interest rates on new loan contracts. Similarly, through specific balance-sheet 
configurations, the structure can shape the constellation and intensity of valuation effects. The level, 
composition and distribution of wealth and indebtedness are especially relevant in this context. 
Through both of these mechanisms, the structure can alter the overall strength of monetary impulses 
to the economy, the relative importance of the channels of transmission and the incidence of policy 
across sectors, notably as between households and businesses. 

The paper by Kneeshaw documents the balance-sheet structure of households and 
businesses. It is suggested that countries can be divided into two broad groups. The first comprises the 
United States, the United Kingdom, Canada and Australia ("English-speaking" countries) as well as 
Japan and Sweden. The second includes most continental European countries. Certain characteristics 
of the balance-sheet configurations indicate that valuation, income and cash-flow effects may typically 
be more powerful in the first group. In particular, households in these countries are more heavily 
indebted and/or hold a larger proportion of their wealth in the form of assets whose price is highly 
interest rate sensitive and subject to large fluctuations, such as equity and real estate. 

The study finds little evidence of convergence over time between the two groups with 
respect to the above characteristics. By contrast, on the basis of certain measures some convergence 
appears to have taken place in the capital gearing of the business sector. In particular, since the early 
1980s gearing has tended to grow faster in most English-speaking countries, where it was 

I 
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comparatively low; it has actually fallen in parts of continental Europe. The convergence in indicators 
of gearing has not been accompanied by fµndamental changes in the nature of corporate control 
mechanisms; the relationship between suppliers and users of external .funds remains more at arm's 
length in English-speaking countries. As a result, companies there cannot benefit from greater reliance 
on one set of financial arrangements that typically helps to limit the effects of indebtedness on the 
vulnerability to a monetary policy tightening. 

The paper by Borio examines in more detail the characteristics of credit to the non­
government sector, including both interest and non-interest terms. Three findings merit particular 
attention. First, the share of securities in total credit is comparatively high in English-speaking 
countries. Second, most English-speaking countries are characterised by a relatively high share of 
adjustable rate credit, defined as credit which is either short-term (up to one year original maturity) or 
medium and long-term but at rates that move in line with short-term rates. This is due primarily to the 
widespread use of adjustable rate mortgages by households. Outside the English-speaking group, the 
main exception is Italy; inside it, the United States. 2 Third, the share of loans backed by real estate 
collateral is comparatively high in most English-spealcing countries. Elsewhere, it is very high in 
Sweden and Switzerland. There are also indications that the share is relatively high in Japan. 

To varying degrees, the above characteristics tend to strengthen the impact of monetary 
policy. Typically, compared with loan ("customer") markets, in securities ("auction") markets interest 
rates adjust faster and investors are less willing to temporarily insulate borrowers from adverse 
changes in economic conditions. More importantly, the higher the share of adjustable rate debt, the 
larger the income and cash-flow effects associated with changes in policy-controlled interest rates. 
Finally, given the interest rate sensitivity of real estate prices, a comparatively high share of loans 
backed by real estate collateral increases the responsiveness of the willingness to lend and ability to 
borrow to monetary policy impulses. It may also lead to periods of self-reinforcing pressures between 
asset prices and credit availability. 3 

Since the early 1980s there is little evidence of convergence between country groups in 
terms of the highlighted characteristics. By and large, the share of securities has tended to grow faster 
in countries where it was already high; Japan and France are two notable exceptions. A similar pattern 
applies to real estate collateral, its share in total loans rising most in English-speaking countries, 
Sweden and Japan. These were also the countries experiencing some of the largest asset price cycles 
or where the interaction between credit and asset prices caused greatest concern during the last 
business cycle. Information on the share of adjustable rate credit is too limited to form an overall 
view. However, one key component, the part in the form of short-term credit, has generally changed 
remarkably little since the early 1980s. 

The paper by Borio and Fritz investigates the response of interest rates on short-term 
bank loans to changes in policy rates. The authors find that after one month the adjustment is faster in 
English-speaking countries, taken as a group, than elsewhere. Systematic differences largely disappear 
after one year; by then the loan rate has typically reflected the initial increase in the policy rate in full. 
At one end of the spectrum, adjustment is full and immediate in the United Kingdom. It is 
considerably slower in Germany and France. This broad picture does not appear to have changed 
substantially over time. Admittedly, the heterogeneity of the loan market complicates international 
comparisons. For instance, rates charged to large companies generally respond faster than those 

2 In the United States, however, a large component of medium and long-term fixed rate debt can be repaid early and 
refinanced at current rates with little or no penalty; this flexibility is exceptional in comparison with experience 
elsewhere, especially in continental Europe and Japan. Moreover, the active use of derivatives to alter interest rate 
exposures clouds the picture somewhat. 

3 Of course, a positive interaction between credit availability and asset values does not require that the as.Sets are used 
as collateral. It may also arise, for instance, when share prices are taken as a direct indication of the future prospects 
of the companies. Ceteris paribus, this mechanism is likely to be more important where share markets are more 
developed. 
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applicable to small businesses or individuals. However, careful assessment of the rates chosen in the 
study appears to indicate that the broad pattern is not misleading. The authors suggest that one 
significant factor explaining cross-country differences may be varying responsiveness of average 
funding costs to market rates. 

The paper by Tsatsaronis attempts to cast further light on the role of bank loans in the 
transmission mechanism. The author examines the question of whether the behaviour of loans 
following a policy tightening is consistent with the existence of a contraction iu their supply that 
cannot be offset with other sources of external funding (a "bank loan channel"). In the context of the 
Romer-Romer methodology applied in the study, this is tested by comparing the behaviour of credit, 
money and output following independently identified policy tightenings and attempting to extract 
information from the temporal pattern of responses. The exercise covers four countries: the United 
States, Japan, Germarw and the United Kingdom. 

The results are not clear-cut, probably reflecting the shortcomings of the methodology. 
Nevertheless, on balance the evidence of a bank loan channel is comparatively strong in Japan, mixed 
in the United States and the United Kingdom and very weak in Germany. German banks appear to 
have had both the incentive (because of close ties with non-frnancial companies) and the balance-sheet 
flexibility to temporarily insulate borrowers from a policy tightening. Despite similar close ties, no 
such flexibility seems to have been available to Japanese banks, as the monetary authorities have 
successfully relied on direct controls on lending for much of the period. 

In order to establish whether it is possible to identify systematic cross-country differences 
in the response of economic activity to changes in monetary policy, Gerlach and Srnets apply 
structural vector autoregressions (SV ARs) to the Group of Seven countries. Their model includes 
three variables: a three-month money market rate (the "policy" rate), real GDP and prices. The 
influence of changes in monetary policy is identified tluough a mixture of short and long-run 
restrictions on the implied behavioural relationships. Specifically, it is ass~ed that (unexpected) 
changes in policy have neither instantaneous (within one quarter) nor long-run effects on output, viz. 
that their impact is only temporary and felt with a lag. 

The resulting estimates provide little evidence of large cross-country differences in the 
impact of monetary policy on economic activity, especially once confidence bands are talcen into 
account. The point-estimates of the effects on output of a standardised monetary tightening are very 
similar in Canada, Germany and the United States, somewhat lower in France and Italy, with the 
United Kingdom and Japan somewhere in between. 

The rest of the volume is devoted to a description of the simulations with central bank 
models, sunnnarised in the paper by Smets. The exercises trace the responses of real and nominal 
variables to a 100 basis point increase in policy-controlled rates maintained for two years, under both 
fixed and flexible exchange rates. The simulations are carried out using two sets of models. One set 
comprises national central bank models for their own economies; their structures differ significantly. 
The second is the Multi-Country Model (MCM) of the Federal Reserve, which imposes the same 
basic structure on all Group of Seven countries. The results depend crucially on the set used. 

In the case of the MCM, there is little evidence of substantial cross-country differences. 
Indeed, if anything, the point-estimates are closer than those found with the SV ARs. The exception is 
the United Kingdom, for which the output response is relatively large. 

In the case of national central bank models, by contrast, a broad pattern emerges. The 
impact of the tightening on economic activity tends to be comparatively strong in English-speaking 
countries and Japan, with Italy exhibiting a larger response than other continental European countries. 
After roughly two years, the effects are especially large in the United Kingdom. The results hold 
regardless of which measure of aggregate economic activity is used, such as GDP or domestic 
demand. They also hold irrespective of whether the exchange rate channel is allowed to operate. This 
channel, however, is typically very important and outweighs the domestic channels of transmission in 
the case of small open economies. 
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We now have information about certain key elements of financial structure, a set of 
conjectures about their relevance and a sample of econometric results. For an assessment of the impact 
of structure on the transmission mechanism one ingredient is still missing: an informed judgement 
about the a priori classification of countries in terms of the likely strength of the r.esponse of economic 
activity to changes in policy-controlled rates. Without a weighing scheme permitting a comparison of 
the relative importance of the various characteristics, any such classification is necessarily very rough. 
But the clustering of the various features across countries does provide some clear pointers. 

On balance, at one end of the scale the impact of monetary policy might be expected to 
be stronger in the United Kingdom, Canada and, to a lesser extent perhaps, Australia. In these 
countries the structure is such as to speed up the adjustment of interest rates and amplify income/cash­
flow and valuation effects. The United States could also belong to the same group, with question 
marks owing to the different degree of adjustability of rates on existing contracts. Outside this group, 
the impact might be expected to be comparatively high in Japan, reflecting mainly gross indebtedness 
levels and potential valuation effects. The position of Sweden appears to be similar. At the other end 
of the spectrum, most other continental European countries should rank comparatively low. Because 
of the exceptionally high share of adjustable rate debt, however, the response of economic activity 
could be stronger in Italy. 

This set of presumptions finds no confirmation in either the SVAR or MCM results. By 
contrast, it is broadly validated by the outcome of the simulations of the national central bank 
models.4 This general correspondence is further supported by some simple statistical exercises (see 
the graph overleaf). The reductions in economic activity following the standardised tightening are 
larger in countries where adjustable rate debt is more important and where the share of lending backed 
by real estate collateral (in part a proxy for valuation effects) is higher. A weaker but positive 
relationship can also be detected with respect to the share of debt securities in total private sector 
credit. At the sectoral level, adjustable rate debt also helps to account for differences iii the response 
of consumption. 

Looking further into the properties of the models casts additional light on these fmdings. 
Admittedly, the way in which fmancial structure is accotmted for is rather crude. Levels of 
indebtedness of households and businesses do not generally appear in the equations; the related 
income flows are typically limited to the interest payments from the goverurnent to the household 
sector. Similarly, wealth effects are only partially modelled. For instance, equity prices are only 
included in four countries (the United States, Japan, the Netherlands and Belgium) and house prices in 
only two of these (the Netherlands and Belgium). As a result, the main domestic channels of 
transmission operate through the effects of changes in marginal real interest rates on investment and 
consumption. ftny impact of the financial factors not explicitly captured in the equations can only be 
felt indirectly, through their correlation over the estimation period with variables included in the 
relationships. The correlation between asset prices and real interest rates is one notable example; that 
between these rates and cash flows is another. For instance, if asset prices are high and balance-sheet 
positions strong when interest rates are low, some of the estimated impact attributed to the interest 
rates will reflect the influence of wealth and availability of credit effects. On the other hand, the 
models do incorporate one key feature of financial structure: short-term rates have been selected for 
inclusion where adjustable rate debt is predominant, most notably in the United Kingdom, Canada and 
Italy. 

The contrast between the results based on national econometric models, on the one hand, 
and SVAR and the MCM, on the other, raises the question of their comparative reliability. No doubt, 
econometric exercises such as SV AR, based on relatively weak a priori restrictions on economic 
relationships, have the advantage of limiting any potential "biases" that model builders may introduce. 
The risk of such biases is particularly significant when common and strong restrictions are applied 
across countries, as in the case of the MCM. Nevertheless, for present purposes, the results of the 

4 No simulations could be executed for either Sweden or Australia. 
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simulations of national central bank models probably provide the most useful benchmark. The models 
reflect a greater familiarity with individual ecouomies, better capture the specificities of national 
financial structures and need to fit experience quite closely so as to be of use in the policy process. 

The above findings hardly represent conclusive evidence of ·the significance of 
differences in financial structure for the overall impact of monetary policy on economic activity. At a 
minimum, however, they strongly suggest that certain often neglected aspects of financial systems, 
such as the mix between fixed and adjustable rate debt, merit considerably more attention than they 
have received hitherto. 

More generally, from a policy perspective the overall picture that emerges from this 
volume raises at least two issues that are worthy of future analysis. One is the extent to which 
differences in financial structure can complicate the implementation of monetary policy 
internationally. Quite apart from the overall net impact on economic activity, there is ample evidence 
that financial structure affects the channels of transmission and hence the incidence of policy across 
sectors. It thereby influences the economic and political costs of alternative policy actions. As vividly 
illustrated by the ERM turbulence in 1992, this can malce it harder to pursue common interest rate 
policies across countries. A second issue relates to the ultimate determinants of the relevant 
characteristics of financial structure. The studies in the volume do not tackle this question in much 
detail. There is some evidence that the inflation record helps to determine contract maturities and the 
mix between fixed and adjustable rates. This indicates that the financial structure is affected, directly 
or indirectly, by the course of monetary policy itself. But clearly other factors are at work. A better 
understanding of the underlying forces would cast light on the extent to which the various features are 
likely to persist over time or to change with the economic, legal and regulatory environment. 
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Allllalysis of allllswers to the questiollllllllaire on financial structures 

N on-finalll.cial sector balallllce sheets in the monetary policy transmission 
mechallllism 

J.T. Kneeshaw 
Bank for International Settlements 

INTRODUCTION1 

While a broad consensus has been reached on how monetary policy is implemented and 
on what it can or should be expected to achieve in the longer run, the transmission process is not well 
understood. In varying degrees, the impact of policy on the economy seems to have changed in recent 
years as a result of financial liberalisation, asset price inflation and changes in sectoral balance-sheet 
positions. Some of the developments have potentially increased the sensitivity of expenditure to 
changes in interest rates. Other may have reduced it. While the overall effect is difficult to quantify 
and may change over time, policy has been adapted in various ways to take account of balance-sheet 
positions. For example, the European exchange market crisis in 1992-93 highlighted cross-country 
differences in European monetary policy transmission mechanisms which seemed to substantially 
affect the cost of pursuing exchange rate based policies. 

These developments have drawn attention to cross-country differences in the responses to 
changes in policy controlled interest rates of other interest rates and in the balance-sheet positions of 
banks, governments, households and enterprises. In particular, they suggest country differences in the 
strength of wealth, income and cash-flow effects of changes in interest rates, which may depend on 
the composition of the balance sheets of the private non-fmancial sectors. Changes in the interaction 
of wealth and cash-flow effects over the business cycle as asset price expectations change imply that 
these effects are not always easy to identify empirically and make the impact of monetary policy less 
certain. The impact may be strengthened, at least temporarily, when financial positions come under 
stress and may at times constrain policy. 

Our knowledge of cross-country differences in balance-sheet positions of the household 
and business sectors has been improved by the responses · of fourteen central banks to a BIS 
questionnaire on financial structure. The answers contained information on balance-sheet positions a 
decade earlier, as well as on developments in interest payments and receipts by the household and 
non-financial enterprise sectors. The results of the survey are summarised in this note. In combination 
with the country differences in the response of rates applied by financial institutions to changes in 
official rates, which are discussed in detail in another BIS note, 2 it suggests various ways in which the 
monetary policy transmission mechanism may differ significantly from country to country. Some 
divergences seem actually to have widened during the last decade. The question arises whether the 
changes are likely to prove lasting or form part of a cyclical process which could be repeated. To 
facilitate comparison of the developments over the period, time series broadly corresponding to the 

The author gratefully acknowledges helpful comments from Horst Bockelmann, Bill White, Joseph Bisignano, 
Elmar Koch and Stephan Arthur, who prepared graphs. Errors of fact or intel]Jretation are the author's own. My thanks 
go to Gerhard Randecker for very helpful statistical assistance. 

2 See Claudio Borio (1994), The structure of credit to the non-government sector and the transmission mechanism of 
monetary policy: a cross-country comparison, this volume. 
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data for two dates supplied in answers to the BIS questionnaire have been collected, for as many of 
the countries as possible, from other central bank or official sources. 3 

Developments in sectoral balance-sheet positions have been extensively analysed by 
several central banks and some of the salient differences between major countries are fairly well 
!mown. Data on a number of countries is considered here but for many it is only annual or covers only 
a short time-span and is thus not suitable for rigorous analysis. Notwithstanding some adjustment, its 
comparability between countries remains open to question in certain respects. Hence the discussion is 
preliminary, tentative and informal. It aims only at drawing attention to apparent differences in 
countries' situations and experiences and suggesting possible implications for the monetary policy 
transmission mechanism. The impact of changes in balance-sheet positions of financial institutions 
and the government sector is not considered. 

A section placed directly after the introductory section provides a tentative overview of 
the results. After that are two sections which review the available information on balance-sheet 
positions and interest payments of the household and enterprise sectors in turn. In each case the 
discussion begins with a comparison of the key components of the sector's present balance-sheet 
position and of the position at an earlier reference date, as revealed mainly by questionnaire responses. 
This is followed by a consideration of the possible implications for the transmission mechanism of 
developments in balance-sheet structures as reflected in capital gearing, net interest-bearing asset and 

·debt ratios and the composition of indebtedness. Next the data available on interest payments and 
receipts by the household and enterprise sectors are reviewed, a rough distinction being drawn 
between the direct effects of monetary policy on average interest rates paid and received and effects 
coming about through induced changes in balance-sheet positions. Finally, some hypotheses are put 
forward as to how cross-country differences in fmancial positions may help to account for differences 
in the behaviour of particular components of aggregate expenditure, though no attempt is made to test 
these hypotheses empirically. 

ll. THE MONETARY POLICY TRANSMISSION MECHANISM AND BALANCE­
SHEET POSITIONS 

Much attention has been paid to analysing intertemporal substitution effects induced by 
changes in monetary policy, which essentially entails consideration of the incentives of potential 
borrowers and lenders to bring forward or delay expenditure. Balance-sheet structures and current 
income flows may affect agents' capacity to take advantage of such incentives, for instance by 
recourse to increased borrowing, as well as influencing consumption through standard 
wealth/permanent income channels. Balance-sheet positions may also reflect the operation of liquidity 
and credit-rationing effects. 

It is generally assumed that following deregulation the transmission of monetary policy 
impulses to expenditure has become increasingly dependent on effects operating through interest 
rates, asset prices and exchange rates. A question often raised is whether a weakening of credit­
rationing effects could imply that large changes in interest rates are now necessary to have a given 
effect on private expenditure.4 However, where changes in financial structures have augmented 
wealth, income or cash-flow effects which operate quickly, the impact of given changes in interest 
rates on aggregate demand may actually have increased. At high debt levels, cash constrained debtors 
may have a stronger tendency to respond to rises in interest rates than creditors. The possibility that 
credit institutions could be more inclined to ration credit might enhance the effects of interest rate 
increases. The wealth effect of declines in asset prices, greater importance of the housing stock in 

3 Differences of detail are largely determined by data availability. 

4 Some commentators have also contended that an increase in the demand for short-lived services relative to the 
demand for more durable products may have reduced the interest elasticity of aggregate demand. 
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personal wealth and increased consumer borrowing against higher market values of housing all 
potentially increase the effectiveness of interest rate increases. Some commentators have noted that, 
particularly where levels of short-term goverrnnent debt5 are high, changes in interest rates may bring 
about a counteracting fiscal shock. However, the goverrnnent may respond by action to offset the 
change in the budget deficit. There is also a question of whether private economic agents perceive 
changes in the budget deficit as implying changes in potential future tax burdens. Some wealth and 
cash-flow effects of monetary policy may be non-linear. Certain asset price effects depend on the· 
proportionate change in interest rates, implying that a given change in rates is most powerful when 
their level is low.6 Certain cash-flow effects are stronger at high levels of nominal interest rates, even 
to the extent that interest rate levels reflect inflation expectations. 

The role of wealth, income and cash-flow effects clearly differs between countries and 
has changed over time in ways which are difficult to identify and their importance in particular 
situations has often been controversial. The effects are potentially strongest when policy changes 
unexpectedly. Much depends on whether the changes on policy or in other influences on asset prices 
are expected to prove lasting. Relevant distributions of positions among individual enterprises and 
households are often not fully revealed by aggregate data. Developments in balance-sheet positions 
ultimately reflect desired adjustments to perceived income and profit prospects and risks. The 
implications for the impact of monetary policy on aggregate expenditure of leverage, long/short or 
fixed/variable interest rate positions cannot always be interpreted Unambiguously. For instance, 
leverage increases the wealth effect of changes in asset prices which are expected to continue, even if 
cash-flow positions are being squeezed, until the cash-flow effect begins to dominate. When asset 
prices are not expected to rise cash-flow effects may come into operation quickly. Sectoral balance 
sheets indicate vulnerability to changes in interest rates. Market participants' perceptions of 
vulnerability change in. the light of experience and balance-sheet positions can be adjusted 
accordingly. However, the process usually takes time and usually has effects on output. 

Recent experience has highlighted several concrete problems associated with the interest 
rate transmission process as conditioned by sectoral balance-sheet positions. On the one hand, long­
term interest rates and the prices of some assets, such as real estate, typically respond only slowly to 
the moderate changes in policy rates which have been characteristic of the gradualist counter-cyclical 
monetary policy course normally followed in some large countries. In principle, policy can be 
adjusted more if necessary, but the risk of exploding an existing asset price bubble may at times have 
constituted a constraint. It has proved particularly difficult to influence asset prices once speculative 
bubbles or an implosion have developed. Monetary ease has also operated slowly in counteracting the 
interest rate, cash-flow or balance-sheet effects of non-monetary disturbances. On the other hand, 
relatively large changes in policy controlled interest rates have continued to be necessary at times for 
countering exchange market pressures, even in countries with flexible exchange rates. The sensitivity 
of sectoral wealth positions and cash flows can intensify the dilemmas faced in these situations. 

More generally, the response of long-term interest rates and asset prices to changes in 
monetary policy is not always predictable, given the important role of expectations. Moreover, the 
complicated and changing effects of balance-sheet positions has made the direct effect of monetary 
policy on aggregate expenditure less certain, at least in the short run. This is certainly not the sole 
criterion for evaluating the effectiveness of policy. The view that policy will have the most favourable 
effects on investment and growth if it succeeds in reducing and controlling inflation expectations 
implies that to the extent that increases in short-term interest rates are effective in lowering inflation 
expectations smaller adverse effects on output may be needed to achieve an inflation objective. Yet 
uncertainties about the effect of monetary policy on aggregate demand may complicate the task of 
steering policy towards the achievement of ultimate objectives. 

5 Which is akin to 11outside wealth 11
• 

6 See E. Mauskopf (1994), 11The transmission channels of monetary policy: how have they changed?", Federal ReServe 
Bulletin, pp. 985-1008. 
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JU. TENTATIVE CONCLUSIONS AND OPEN QUESTIONS 

With economic recovery in the industrial countries now on a firmer footing attention is 
turning to the question of the impact of rises in interest rates. Whether the impact is likely to be faster 
and stronger than in the past or much the same as in previous cycles can be expected to depend on 
sectoral balance-sheet positions and underlying factors, which differ significantly between countries. 

At the risk of oversimplification, it seems possible to identify two groups of countries. 
The distinction depends less on recent experience than on underlying differences in tastes, such as 
preferences for home ownership, which have in many cases been reinforced by the tax treatment of 
interest payments and receipts. 

One group of countries includes the United States, Japan, the United Kingdom, Canada, 
Australia and Sweden. In most of these countries, the value of household housing and/or share assets 
is high, and large recent changes in values remain imprinted on household memories (Table 1 ). 
Except in Japan, home ownership is widespread. Housing wealth is relatively large in the United 
Kingdom and Australia and household share portfolios are substantial in Canada and the United 
States. In these circumstances wealth effects operating through changes in asset prices are likely to be 
important. The operation of wealth effects depends on asset price expectations but capital leverage is 
relatively high in all of these. countries except Australia, where it is now rising. Asset prices and 
household cash flows are clearly vulnerable to a tightening of monetary policy as the economic 
recovery advances. Households' direct holdings of interest-bearing assets, net of their indebtedness, 
have fallen to low levels or have become negative in the United Kingdom and Sweden but are' large in 
Japan and, to a lesser extent, Canada and (if implied debt asset holdings through unit trusts are 
included) the United States. The impact of changes in policy rates on average rates payable by 
households on existing debt seems relatively large and fast in most of these countries. This is clearly 
not the case in Sweden, however, and it is difficult to judge how much of an apparent sluggishness of 
the responses to money market rates of interest rates applied by financial institutions in the United 
States in recent years reflects only unusual rate setting behaviour of financial institutions in recession. 

The other group includes most continental European countries. In many of them home 
ownership is less widespread, household fmancial wealth largely takes the form of debt claims and 
capital gearing ratios are low. Wealth effects and cash-flow constraints may therefore remain limited. 
That the household sector's net holdings of interest-bearing assets are comparatively large and net 
interest receipts high may suggest that. traditional income effects of monetary policy on household 
spending could act as significant counter-forces to intertemporal substitution effects. However, the 
substantial long-term component of both assets and liabilities with interest rates which adjust slowly 
implies that the impact of policy may be comparatively small in the short run. Relatively weak 
reactions of household interest receipts and payments, as well as of average rates received and paid, 
tend to support this. Qualifications to this stylised description are called for in the case of individual 
countries. In Italy, for instance, interest rates paid and received by the household sector seem 
comparatively flexible and, as in France, the value of household share portfolios is now high. 
Household indebtedness seems substantial in Switzerland. However, the overall structure of 
household balance sheets suggests that these factors are unlikely to become major influences on the 
transmission mechanism. 

The extent to which the remaining cross-country differences in transmission mechanisms 
are attributable to regulatory influences has not been investigated. In most cases rises in household 
capital leverage experienced during the last decade were encouraged by changes in regulations 
affecting the attractiveness of home-ownership. Housing and mortgage markets remain subject to 
strong govermnent influence which could undergo further change in the future. There may also be 
some question as to whether the spread of innovations such as money market funds or home equity 
loans could bring about large changes in household balance sheets - and hence in policy transmission 
mechanisms - in countries where they have to date shown a relatively stable development. There may 



Table 1 

Household summary data1 

(as a percentage of personal disposable income)2 

Items JP us CA AU UK DE FR IT ES BE NL CH SE 

1. Total net assets 1993 720 480 440 480 530 420 450 600 200 
1983 540 480 290 430 380 390 190 

2. Tangible assets 1993 480 210 210 350 280 280 270 370 
1983 390 230 150 250 280 300 

3. Share assets 1993 35 85 115 45 55 10 90 65 40 35 
1983 .. 45 45 35 10 25 50 20 40 

4. Indebtedness 1993 95 90 85 80 95 80 50 25 50 40 65 130 100 
1983 65 70 55 70 60 70 40 20 40 25 50 110 100 

5. Debt/total assets (%) 1992 12 16 15 14 19 15 12 2 32 
1982 10 13 13 .. 15 16 12 2 34 

6. Net debt assets 1992 185 120 120 .. 155 125 90 150 70 0 
(incl. pension claims) 1982 125 95 100 .. 130 95 65 100 65 5 

7. Net debt assets 1992 110 15 35 10 5 65 55 130 55 - 20 
(excl. pension claims) 1982 95 35 50 .. 30 50 55 85 65 - 10 

8. Gross interest received3 1992 10.4 14.8 [16.8] 12.4 [15.8] 9.6 5.8 16.0 10.1 9.9 17.0 8.0 
1982 11.6 16.3 [18.0] 10.3 [13.3] 7.7 6.3 13.0 .. 9.3 .. 8.7 

9. Gross interest paid3 1992 6.2 7.5 8.8 10.3 [10.6] 5.5 5.6 4.7 5.9 3.8 6.9 13.5 
1982 5.3 6.8 8.6 8.1 [7.7] 5.4 4.1 3.9 .. 3.9 .. 12.2 

10. Net interest received3 1992 4.2 7.3 [8.0] 2.1 [5.2] 4.2 0.2 11.4 4.2 6.1 10.1 - 5.5 
1982 6.4 9.5 [9.5] 2.2 [5.7] 2.3 2.1 9.1 .. . 5.4 .. - 3.5 

1 ltemsl-4, as in Table 3; items 5-10, as in graphs. (Shares include mutual funds.) For items 7, 8, 9 and 10 for the United Kingdom, 1984 and 1992. 2 Except item 5. Items 1 and 2 are 
rounded to the nearest 10; items 4, 6 and 7 to the nearest 5. 3 For the United Kingdom, including dividends; for Canada, receipts and net payments include dividends received. 

u, 
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be little need to take wealth effects explicitly into acconnt in monetary policy in countries where asset 
price movements have been moderate and where increases in wealth have largely taken the form of 
longer-term quasi-fixed interest rate claims. However, increases in wealth in these forms could have 
increased the sensitivity of household spending to bond market disturbances stemming from abroad. 

Large cross-country differences in the response of borrowing by non-financial enterprises 
(Table 2) to changes in asset values could imply continuing differences between countries in the 
impact on investment of changes in interest rates and asset prices. Increases in leveraging in the 1980s 
in the United States, Japan, the United Kingdom, Canada and Australia seem to have reflected a 
breakdown of the traditional reluctance of enterprises to rely heavily on external financing but they 
were influenced in some cases by changes in the taxation of interest and dividends or other tax 
changes. The subsequent restructuring of overstretched balance sheets was facilitated by monetary 
ease. In Japan, where enterprises' holdings of real and financial assets rose even more than financial 
liabilities during the asset price boom, they have remained much higher, on balance, than in earlier 
years. A renewed rise in leverage from a higher base in this group of countries could increase the 
sensitivity of corporate cash flows to interest rates. 

Capital gearing ratios of non-fmancial enterprises in several European countries, 
including Germany, were relatively high at the beginning of the 1980s. Various explanations have 
been advanced as to how the large bank lending component may have made higher leveraging 
acceptable. In many continental European countries enterprises took advantage of improvements in 
profitability during the 1980s to reduce recourse to external financing. Cash flows were subsequently 
eroded by recession but interest gearing ratios typically remained relatively low. In France, Italy and 
Belgium, where these ratios seem high in comparison with some other countries, they are much lower 
than they were in the early 1980s. Presumably reflecting the relatively large influence of long-term 
interest rates, the responses of enterprises' interest burdens to changes in short-term market interest 
rates seems relatively low in many cases. In France, and possibly also Germany and Spain, the 
sensitivity of interest rates received to short-term market rates seems to have increased, perhaps 
indicating more active portfolio management by non-financial fmns. 

Questions of the broader implications for economic efficiency of differing balance-sheet 
structures and, in particular, differing proportions of equity and short or long-term debt fmancing of 
the enterprise sector are beyond the scope of this paper. In contrast to the historically atypical 
substitution of debt for equity by the US corporate sector in the 1980s, the traditional heavy reliance 
of fmns in many continental European countries on cash flow and external debt finance may partly 
reflect a traditional reluctance of many firms to rely on equity financing. In many cases financing 
structures are still influenced by earlier official steps taken to promote the supply of long-term debt 
financing. Differences in corporate fmancing structures may also reflect more basic differences in the 
structure of corporate ownership, creditor enterprise relations and the market for corporate controJ.7 
To the extent that such factors are decisive, the prospects for convergence of the financial positions of 
non-fmancial corporations in Europe and North America may be limited. However, the scope for 
equity, bond and short-term market debt financing in domestic and international markets has increased 
in recent years, though these typically remain modest sources of funding for many European firms. It 
may be asked whether increases in the availability of market financing or the search for low funding 
costs and pressures stemming from international competition could contribute to substantially 
reducing cross-country differences in enterprise financing structures and thus in the monetary policy 
transmission mechanism. 

7 See Borio, C.E.V. (1990): 11Leverage and financing of non-financial companies: an international perspective", BIS . 
Economic Paper, No. 27, Basle, May, and Prowse, S. (1994): "Corporate governance in international perspective: a survey 
of corporate control mechanisms among large firms in the United States, the United Kingdom, Japan and Germany11

, BIS 
Economic Paper, No. 41, Basle, July. 



Table 2 

Non-financial enterprise sector summary data1 

Items JP us CA AU UK DE FR IT ES BE NL CH SE 

1. Tangible assets/GDP(%) 1993 240 130 80 100 120 150 140 
1983 200 200 90 110 150 160 

2. Debt liabilities/GDP(%) 1993 135 60 45 65 50 75 70 45 60 45 60 50 105 
1983 90 60 45 20 50 55 70 45 45 40 65 

3. Shares on issue/GDP(%) 1993 115 105 80 120 30 215 50 35 30 60 
1983 105 65 50 20 50 20 10 35 

4. Debt/total assets2 1992 0.48 0.45 0.61 0.46 0.46 0.51 0.39 
1982 0.37 0.28 0.59 .. 0.25 0.45 0.29 

5. Debt/equity3 1992 .. 0.51 .. 0.92 0.49 2.71 0.41 1.47 2.10 1.74 
1982 .. 0.80 .. .. 0.42 3.20 1.41 1.47 2.97 . . 

6. Net debt/operating 1992 7.30 3.10 4.50 3.60 3.20 1.80 5.10 3.70 1.90 10.20 
surplus 1982 3.70 1.80 2.60 2.80 0.50 2.00 6.80 3.50 .. 8.80 

7. Operating surplus/GDP 1992 0.13 0.07 0.05 0.14 0.10 0.21 0.09 0.09 0.20 0.15 0.06 
1982. 0.15 0.08 0.11 0.12 0.15 0.17 0.05 0.07 .. .. 0.05 

8. Long/short-term debt 1992 .. 1.80 2.10 0.60 2.60 1.60 0.60 1.20 2.90 0.70 
1982 .. 1.60 1.70 0.10 2.40 1.70 0.90 1.30 .. 0.70 

9. Gross interest paid/ 1992 0.79 0.64 1.00 0.43 [0.43] 0.42 0.63 0.73 0.40 0.51 0.96 
operating surplus 1982 0.64 0.77 0.66 0.33 .. 0.52 1.03 1.21 .. .. 0.83 

10. Net interest paid/ 1992 0.54 0.29 0.68 0.30 [0.42] 0.29 0.51 0.58 0.32 0.32 .. 
operating surplus(%) -1982 0.49 0.35 0.45 0.21 .. 0.44 0.86 0.94 .. .. .. 

I Itemsl-3, as in Table 5; items 5-10, as in graphs (for Japan, shares on issue are at book value). Item 1 is rounded to the nearest 1 O; items 2 and 3 to the nearest 5; items 6 and 8 to the first 
decimal place. 2 Excluding share holdings by non-financial enterprises (Japan, Germany, France and the United Kingdom). 3 Equity at market value; for the United States, non-farm non­
financial corporate enterprises only. 

--J 

- ~-- ·- ----
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IV. THE HOUSEHOLD SECTOR 

1. Crnss-coullltry differences in balance-sheet positiollls 

Table 3, based mainly on central bank answers to question 10 of the BIS questiolllllaire, 
provides sUlllllllary data (typically for 1993) for household assets and liabilities set in relation to 
personal disposable income for a recent date and for a reference year, normally 1983. Some 
adjustments have been made to facilitate cross-country comparisons. 8 The nature of the data and the 
changes over time preclude firm conclusions about the strength of particular monetary policy 
transmission mechanisms but it may provide insights into cross-country differences in the potential 
importance of different challlllels. 

In many of the countries shown the ratio of recorded household wealth (total gross real 
and fmancial assets minus fmancial liabilities) to disposable income appears to fall within a fairly 
narrow range of 420 to 530%. The ratio is relatively low in Sweden, where high marginal income 
taxes ·were previously combined with liberal tax deductibility for interest payments, but it is 
substantially larger in Japan and relatively high also in Italy, where large government budget deficits 
have long gone hand in hand with high personal savings ratios. Of course, this raises a question of 
how far government debt should be counted as wealth. Clearly many items which may enter into 
household calculations of desired wealth positions, not least human wealth, are not taken into account 
in this data. On the one hand, the accumulation of these typically large-scale holdings of net tangible 
and financial wealth might have made household spending less sensitive to current income, credit and 
liquidity restraint and even perhaps to interest rates. On the other hand, household spending might 
also have become more sensitive to changes in asset values and to interest rate incentives to delay 
spending. The extent to which such changes have been significant in practice evidently differs 
considerably from country to country.9 

Assets differ in liquidity and price sensitivity. Significant cash-flow, income and even 
wealth effects of monetary policy depend on the composition of household portfolios, which are 
influenced by institutional constraints as well as preferences and display substantial cross-country 
differences. The possibility that the sign or magnitude of the impact on spending of different 
components of household wealth may differ has generally been neglected in econometric investigation 
of wealth effects, in particular. 

Housing, which dominates tangible assets and forms a large component of total assets, 
constitutes a potentially important challlllel for wealth effects on expenditure, though complex 
distributional influences may be entailed. In particular, impacts of changes in house prices on the 
expenditure of house-owners may be counteracted by those on the affordability of housing for first­
time buyers. Moreover, house prices have not always responded quickly to changes in short-term 
interest rates. Differences in land values account for much of the difference in the relationship of 
household tangible assets to disposable income in Japan and North America, but an unknown amount 
of tangible assets of unincorporated businesses is included in the estimate shown for Japan. Though 
countries' statistical valuation procedures differ, relatively high estimates of housing wealth in some 
European countries (where occupier-ownership is much lower than in North America) reflect 
relatively high land prices and building costs. In some cases personal sector housing wealth includes 
substantial investment in accommodation for letting. 

8 The dates to which the figures shown relate and information about BIS adjustments is contained in the footnotes to the 
table. Nevertheless, allowance needs to be made for differences in coverage of items other than those drawn from the 
balance sheets of domestic credit institutions and for obvious differences in the methods used to value items expressed 
at market prices. 

9 Evidence suggesting a decline in the relative importance of transitory income relative to permanent income or wealth 
in explaining consumption in a number of countries which had undergone financial innovation was reported in 
A. Blundell-Wignall, OECD Working Paper, No. 77, April 1990. 
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By contrast, in many continental European countries households' total gross holdings of 
financial assets (including shares and pension assets) are lower in relation to disposable income than 
in the United States, Canada, Japan and the United KJngdom. Moreover, notwithstanding relatively 
high levels of indebtedness, in the latter four countries households' total net fmancial asset/income 
ratios are higher than in most continental European countries. Financial asset holdings are also 
relatively high on both a gross and net basis in Italy and strikingly low in Sweden.10 

Share prices can be viewed as a potentially significant, if tenuous monetary policy 
transmission channel. The direction of any influence of short-term interest rates on the rates at which 
expected returns on shares are discounted is clear, though the influence of changes in monetary policy 
on expected nominal and real returns is less predictable. Wealth effects stemming from changes in the 
market value of household fmancial assets have long been a central element in the Federal Reserve's 
model of the US economy where, as in Canada, household portfolios of shares remain relatively high 
in relation to disposable income when indirect holdings through bond and share mutual funds are 
included. In relation to disposable income household holdings of marketable shares are lower in 
Australia and the United Kingdom, even smaller in Sweden, Spain and Japan and strikingly small in 
Germany and Switzerland. The high figures shown in the table for France and Italy in part reflect a 
spreading of share ownership and comparatively strong rises in share prices in recent years. That for 
France includes substantial amounts of non-marketable equity claims at values which have been 
adjusted upwards in line with rises in the prices of quoted shares. 11 There may be a question as to 
whether household perceptions of wealth in these forms adjust as quickly as this implies. Elsewhere 
such claims are largely left out of account or included at conservative book values. 

In relation to income, household pension and insurance claims are particularly large in 
the United KJngdom and are also substantial in Japan, the United States, Canada and Australia. The 
smaller ratios in many continental European countries in part reflect a wide coverage of unfunded 
government pension schemes. Typically national accounting procedures impute claim values and 
interest income to the household sector on the basis of the funded reserves of pension and insurance 
institutions. How closely the evaluations made by households correspond to this procedure is an open 
question. Pension claims are relatively illiquid and, like housing assets, they do not contribute to 
household cash flow but may serve as collateral for borrowing. 

More light may be thrown on the potential for income effects of changes in interest rates 
by comparing only direct household positions in debt claims such as deposits, bonds and credit. Yet 
the elasticity of expenditure to interest income may be smaller than that of other elements of 
disposable income. Movements in interest income may also influence saving for retirement or the 
decumulation of lifetime savings in retirement. However, changes in interest rates which simply 
match developments in inflation expectations may have only limited effects (though changes in 
inflation expectations could directly affect expenditure). The income effect of changes in household 
interest receipts may be partly offset by income effects of interest payments by debtors in other 
private domestic sectors. Questions may also be raised about the extent to which interest receipts on 
government debt, which are relatively high in countries such as Italy and Belgium, are viewed as a net 
addition to private incomes or are offset by expected future debt servicing costs. Even so significant 
effects of changes in interest income have persistently been found in some countries. 

Household sector direct holdings of debt claims are relatively large in Japan, Italy, 
Germany, France and Spain, where they far exceed household indebtedness. Holdings of debt claims 
are also fairly large in relation to disposable income and household indebtedness in Canada and, if 
indirect holdings through mutual funds are added, in the United States. By contrast, it would seem 
that, allowing for the fact that currency and non-interest-bearing sight deposits are included in the debt 

10 That the figure for France is higher than that for Germany largely reflects differing valuation practices for equity 
claims, as explained below. 

11 To permit more comparability with other countries, holdings of short-term mutual claims by French households, listed 
with equity in national financial statistics, are included under debt claims in Table 1. In 1993 the amount was 
equivalent to nearly 20% of disposable income. 



Table 3 

Household sector balance sheet1 

(as a percentage of annual personal disposable income) 

Items AU BE CA FR DE IT JP NL ES SE CH UK us 

19932 

Total net assets ........................... 481.6 438.9 454.4 420.3 597.9 722.7 200.7 532.6 484.0 
Assets: 
Tangible, total3 ............................ 353.9 .. 212.6 267.9 280.4 366.5 484.9 278.I 210.4 

Housing4 ................................ 318.I 168.I 167.5 209.5 .. n.a . 143.0 250.3 150.7 
Financial, total ............................. 206.9 311.9 237.5 217.8 262.8 333.5 168.7 158.0 356.5 365.6 

Debt claims ............................ 76.3 115.9 109.7 144.0 165.7 223.5 67.3 108.2 78.7 .. 101.0 99.2 
of which: Long-term5 ............. 6.7 48.2 12.2 73.4 50.2 192.5 . 6.7 5.7 14.2 26.2 
Shares6 ................................... 46.5 95.6 74.0 11.7 56.3 20.7 20.4 25.0 45.6 63.6 
Mutual funds 7 ........................ n.a. 17.9 17.4 n.a. 9.4 12.4 20.7 10.6 7.4 22.8 
Insurance/pension claims ....... 83.4 82.5 36.5 62.2 23.8 76.9 l 7.5 22.4 192.0 I I I. 7 

Liabilities: ~ 

Financial, totals ··························:· 79.2 41.5 85.6 51.0 77.9 31.4 95.7 64.9 58.0 100.3 130.3 
0 

102.0 92.0 
Debt claims ............................ 79.2 41.5 85.6 51.0 77.7 24.7 95.7 64.9 SI.I 100.3 130.3 95.7 89.9 
of which: Long-term 8•9 ........... 44.9 23.5 82.6 43.9 72.4 14.7 38.7 59.0 57.3 115.6 77.6 67.9 

198311 

Total net assets ........................... 440.3 288.6 392.0 382.5 523.2 536.0 187.4 427.2 481.0 
Assets: 
Tangible, total3 ............................ 325.5 149.1 299.7 282.1 331.7 385.0 254.1 227.5 

Housing4 ................................ 329.6 172.1 107.2 207.2 n.a. n.a. 135.6 209.5 166.5 
Financial, total ............................. 185.0 196.1 133.5 172.3 219.2 214.8 133.5 154.2 240.2 324.5 

Debt claims ............................ 83.1 .. 98.4 97.9 120.5 145.3 179.5 63.9 107.0 94.8 .. 92.8 109.8 
of which: Long-term5 ............. 12.4 30.0 11.4 65.8 37.2 153.2 13.3 6.3 20.2 .. 23.5 
Shares6 ................................... 34.4 44.0 19.6 7.6 44.0 3.7 17.9 38.4 31.7 42.9 
Mutual funds7 ........................ n.a. 2.0 5.2 n.a. 5.4 n.a. 0.1 n.a. 3.2 3.5 
Insurance/pension claims ....... 65.9 51.7 10.9 44.3 18.2 3 l.6 2.5 n.a. 105.8 69.8 

Liabilities: 
Financial, total 8 ............................ 70.2 25.2 56.6 41.2 71.9 27.7 63.8 51.7 44.3 102.4 111.8 67.1 71.0 

Debt claims ............................ 70.2 25.2 56.6 41.2 70.l 22.4 63.8 51.7 38.9 102.4 111.7 58.9 69.0 
of which: Long-termS,9 ........... 29.1 20.5 55.2 36.8 63.8 12.8 26.6 46.2 40.5 96.4 44.6 47.0 
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Footnotes to Table 3 

1 For Australia, Belgium, France, Italy, Japan, Spain, Sweden and the United Kingdom, ·including unincorporated 
enterprises. However, identified trade credit assets and liabilities and tangible assets of individual enterprises 
(normally the items most dominated by this sector) have been excluded from debt items and the totals (n.a. for 
Australia). 

2 For: Belgium, September 1993; for Japan, Sweden and Switzerland, end-1992. Total net assets include tangible assets 
fOr the dates given in footnote 3 below. 

3 Including durable goods. For Australia, June 1993; for France, Germany, Italy and the United Kingdom, end-1992; for 
Japan, total fixed capital and land. 

4 At market value_. Housing includes the estimated value of land, except for France. 

5 In general, deposits at one year or more and bonds; for Canada, partly estimated on the basis of the maturities of the 
public debt - includes two-thirds of time deposits; for Japan, includes all time deposits, most of which are at over one 
year; for Spain and Sweden, bonds only; for the United Kingdom, the relatively small holdings of medium and long­
term debt are included in short-term debt or company securities; for the Netherlands, only bank deposits; for the 
United States, bonds, government securities and mortgages. 

6 At market value. For Germany, BIS estimate; for the United Kingdom, all company securities; for France, Italy, Spain 
and Sweden, including substantial amounts of equity claims other than quoted shares; for the United States, excluding 
equity in unincorporated blisiness (e,quivalent to 47% of personal disposable income in 1993). 

7 For most countries, all funds. For France and the United States, bond and share funds (money market funds ar~ 
included with short-term debt assets (for France, holdings of such funds amounted to 19.5% of disposable income in 
1993)). In most cases where holdings of fund shares are not available separately they are included in shares. 

For Belgium, liabilities to credit institutions only; for Japan, housing credit (instahnent repayments); for the 
Netherlands, liabilities to banks, insurance and pension organisations only; for Switzerland, liabilities to banks only; 
for Germany, including an estimated 80% of the debt of the housing sector (which is included with enterprises in the 
National Financial accounts). ' 

9 In principle, claims of one year or more. For Australia and the United Kingdom, housing credit granted by major 
lenders; for Sweden, all loans other than from banks; for Switzerland, mortgage and fixed-term loans; for the United 
States, mortgages and bonds. 

1° For Australia and the United Kingdom, estimated as a residual respectively of total liabilities and total credit. 

11 For Australia, December 1988 (except tangible assets, June 1989); for Italy, December 1989; for Japan and Sweden, 
December 1982. 

N.B.: Financial asset and liability _items may not add to the total as in most cases there are small residual items which 
are not shown. 

I 
l1 
I 

I 
I 
I 
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assets shown in the table, total personal sector direct holdings of interest-bearing claims may be 
smaller than household interest-bearing liabilities in Sweden and the United Kingdom. This could 
imply large cross-country differences in the magnitude of any conventional current income or cash­
flow effects associated with changes in gross interest receipts. To the extent that changes in net 
interest receipts are relevant, the incom,e effects, usually assumed to be clearly positive, could now be 
negative in some countries. 

The scale of income and cash-flow effects and the speed with which they operate depends 
on the response of interest rates on household assets and liabilities to changes in monetary policy. The 
national financial ("flow of funds") accounts contain no information on fixed-variable interest rate 
mixes and the maturity breakdown differs conceptually from country to country. The long-term asset 
component is clearly substantial in Japan, Germany, Canada and, to a lesser extent, the United States. 
Data not fully classifiable by sector suggest that households' long-term debt claims are substantial also 
in Austria, Belgium, the Netherlands and Switzerland. To the extent that the long-term instruments 
bear interest at fixed rates related to longer-term market rates the response of average interest rates 
received to monetary policy may be slow and uncertain. Some more direct evidence on this is reported 
below. Moreover, to the extent that long-term rates follow changes in policy controlled rates, positive 
income effects could be counteracted by a negative wealth effect associated with changes in the 
market price of existing portfolios of fixed interest rate securities. Household holdings of long-term 
fixed interest rate bonds are relatively high in relation to disposable income in the United States, 
Canada, Japan and Germany. However, in many European countries households hold a substantial 
proportion of their long-term interest-bearing assets in the form of non-marketable claims, such as 
medium-term time deposits and bank debentures issued on tap. Interest rates on new issues are 
typically related to market yields of comparable maturities but households probably do not perceive 
the value of existing claims as changing when the interest rates on new issues change. 

In all countries the household sector holds substantial amounts of short-term interest­
bearing assets. The nature of the predominant types of claims (savings deposits, short-term time 
deposits, Treasury bills, etc.) implies that the interest rates on them can in principle be adjusted 
following changes in short-term market interest rates. In practice, however, the response of rates on 
the large savings deposit balances in Germany, Switzerland, Austria and Japan is more limited than 
that of retail interest rates in the United States and the United Kingdom. Household holdings of 
money market claims through mutual funds are now particularly large in France and Spain. In short, 
the responsiveness of deposit to market rates has tended to increase in recent years in most countries, 
but in varying degrees. 

If marginal propensities to consume out of income are larger for debtor than creditor 
households or if interest rate changes have stronger cash-flow effects on credit-constrained net debtors 
than on creditor households, levels of gross indebtedness may be more relevant than the aggregate net 
asset position of the household sector. 

The household sector's total financial liabilities are relatively low in Italy, Belgium and 
France. The debt ratio is also comparatively low in Australia. By contrast, household indebtedness is 
relatively high in relation to disposable income in Sweden, the United Kingdom and, to a lesser 
extent, Japan, the United States and Canada. It is also quite high in Switzerland and (on the basis of 
an assumption in the table that 80% of housing debt is attributable to the household sector) Germany. 
While it may partly be due to difficulties in allocating debt between sectors, the high debt ratio in 
Switzerland, where the owner occupancy rate is very low, may reflect an incentive to "leveraged 
investment in rental accommodation" stemming from relatively low real interest rates and the 
availability of non-amortised mortgages. In comparing debt ratios, allowance has to be made for the 
inclusion in this sector in some countries of unincorporated enterprises whose borrowings are 
probably larger than their financial asset holdings. 
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Household indebtedness everywhere includes substantial amounts of mortgage and other 
long-term debt. 12 However, taking into account the differing proportions of variable interest rate debt, 
it can readily be seen why a relatively high level of indebtedness in relation to personal disposable 
income should expose the UK household sector to stronger cash-flow effects than only moderately 
lower levels of indebtedness in the United States and some continental countries where fixed interest 
rate fmancing predominates. The vulnerability of households to changes in debt servicing obligations 
may be mitigated if, when interest rates change, mortgage lenders make offsetting adjustments in debt 
amortisation instalments payable by borrowers, thus effectively adjusting the duration of the loan, as 
is common in Australia and for some floating rate mortgages in Canada. In the United States the 
maturity of some lending to the personal sector seems to have been increased temporarily when 
inflation rates rose in the early 1980s. Such practices do not appear to be common elsewhere. 

2. Proportion of assets and liabilities witlil banlks 

Table 4, based on the questionnaire answers and national fmancial accounts, shows that 
in European countries including the United Kingdom, the bulk of household indebtedness is to the 
banking sector broadly conceived.13 The concept used here covers all deposit-taking and other 
institutions covered by the national monetary statistics. 14 It includes long-term lending institutions, 
which in some countries provide a significant share of mortgage lending, but not insurance companies 
and pension funds, which bulk relatively large in lending to households in the Netherlands. 

Items I AU CA 

Assets: 
19932 .......... 83.5 50.7 
19833 .......... 62.6 40.4 

Liabilities: 
19932 .......... 73.2 53.7 
19833 .......... 61.9 41.3 

Table 4 

Honselnolllls 
(share of total debt assets and liabilities with banks1) 

FR DE I'll' NL ES 

68.9 68.l 58.9 96.6 
85.0 69.9 95.6 

82.2 100.0 94.6 75.8 88.3 
77.3 99.2 75.7 90.8 

SE UK us 

.. 78.5 60.6 

.. 69.5 71.3 

90.2 97.5 39.2 
83.2 93.3 32.9 

I For Australia and Canada, commercial banks; for France, Germany, Italy and Spain, credit system; for Sweden, 
financial sector; for the United Kingdom, banks and thrift institutions. Debt assets as defined in Table 3. 2 See footnote 2 
to Table 3. 3 See footnote 11 to Table 3. 

In the case of Australia and Canada the banking sector is narrowly defined. The shares in 
lending to households of banks and other deposit-taldng institutions, considered together, is relatively 
large. In the United States, on the other hand, a substantial proportion of household mortgage loans 
are held by Federal Government-related mortgage pools and by government-sponsored enterprises 
active in promoting the securitisation of mortgages, which has made a significant contribution to the 
availability oflong-term fixed interest rate housing credit. A comparison with the sources of mortgage 
fmancing elsewhere would have to take into account the significant amounts of long-term fixed rate 
financing of universal banks and specialised long-term credit banks in many European countries and 

12 A concept of long-term debt which unavoidably diff~rs in some cases from that used in the BIS analysis of answers to 
other parts of the questionnaire. 

13 All household positions vis-ii-vis non-residents identified in the financial accounts data are relatively small. They are 
not analysed in t.his section. 

14 In the case of Germany, building and loan associations are excluded. Lending by finance companies is in principle 
included but is typica11y relatively sma11. 
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Canada, contrasting with the heavier reliance on deposit financing in the United Kingdom and 
Australia. 

Only to a limited extent are such differences revealed by proportions of household debt 
claims held with "banks" which, except in Germany, include long-term non-deposit placements with 
credit institutions. To a considerable extent cross-country differences in the proportion reflect 
relatively high shares in household portfolios of securities in the United States, Canada, Germany and 
Italy and of money market funds in France. Such differences have important implications for the 
availability and terms of different types of credit to households but an analysis of this aspect of the 
transmission mechanism is beyond the scope of this paper. 

3. Change in balance-sheet positions since 1982 

A comparison of the data for the two dates shown in Table 3 reveals that in relation to 
disposable income the value of household tangible assets has risen strongly, on balance, in Japan, 
Canada and the United Kingdom, has changed little in Germany and France and has apparently fallen 
in the United States. Of course, the huge measurement problems in this area must be borne in mind. 
Financial asset holdings have risen strongly in relation to disposable income in all countries except 
Sweden. In Germany, France, Spain and especially Italy, the rise in household indebtedness has been 
modest and net financial assets have risen considerably. In Japan and, to a lesser extent, the United 
Kingdom and Canada, large rises in housing values and debt have been accompanied by less well 
documented but substantial rises in financial asset holdings. As in the United States, where financial 
assets and liabilities have both risen strongly, net fmancial assets have risen in relation to disposable 
mcome. 

In many cases the net movement in balance-sheet positions over the decade masks sharp 
divergences during the period. This can be clearly seen in the graphs which complement Table 3 by 
showing balance-sheet ratios based on the available time series for household balance-sheet 
positions.15 

Ratios of household total net assets to disposable income (Graph 1) for which, it has been 
argued, households may have targets, show strong cyclical movements in the United States, with 
some tendency to revert to a level or slightly rising trend. In Japan, the United Kingdom and Sweden 
the ratios reflect strong rises in the late 1980s, partly reversed subsequently, in the value of household 
non-fmancial assets, which remains much higher than in the early 1980s. In Germany, France and 
Italy the ratios also seem to have moved upwards over time mainly as a result of increases in 
households' financial wealth. However, in Germany the ratio has been remarkably stable since about 
1983. The observed upward trend in Japan is plausible but the ratio has remained remarkably high. In 
Sweden it has returned to a strikingly low level. 

Notwithstanding strong rises in the value of housing assets, ratios of household debt to 
total assets, a conventional indicator of household capital gearing16 and of constraints on spending, 
displayed strong rises during the 1980s in the United Kingdom, Sweden and, reversing a fall lasting 
until 1984, Canada. This ratio also rose strongly in the United States. 

15 Graphs showing developments in the underlying series, set in relation to personal disposable income measured at 
annual rates (so as to facilitate cross-country comparisons), are shown in Annex 1. Annex 2 contains notes on the 
content of. individual country series. It should be noted, in particular, that in contrast to the data in the tables 
unincorporated enterprises are included in the enterprise sector in the graphs for Italy. For Canada household assets in 
the graphs include assets of unincorporated enterprises. 

16 Ratios of debt to net assets, a related measure sometimes used, show similar patterns. 
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In several countries, iarge rises in household debt during the 1980s followed the removal 
of long-standing credit ceilings which had borne most heavily on household borrowing. However, 
demographic factors and the interaction of inflation with differing income tax treatment of interest 
payments also played a role in most cases. In the United States the removal by 1986 of the 
Regulation Q ceilings on which credit restraint had traditionally relied substantially changed the 
interest rate transmission mechanism. However, other regulatory changes which increased the 
availability of variable interest rate mortgages and facilitated the securitisation of mortgage lending 
under the aegis of Federal Government agencies had a more inunediate effect in increasing the growth 
of mortgage credit. As in other countries where a strong expansion of household indebtedness took 
place, government intervention affecting the mortgage and housing markets designed to foster home 
ownership changed its form but remained extensive and could be changed further in future. 

No reduction in the household debt/asset ratio in the United Kingdom took place in the 
early 1990s, when household cash flow benefited from lower interest rates. Continuing falls in asset 
prices help to explain this but, as in the United States, the economic recovery began with a higher 
debt/asset ratio than in previous cycles. In Japan, with rises in asset values continuing to exceed 
increases in debt, the debt/asset ratio fell on balance until 1990. It rose when asset prices fell but, save 
Italy, remains lower than in the other countries shown. In Germany the ratio seemed to be on a 
declining trend prior to the inclusion of east German households in 1992. In Sweden it fell as from 
1987 but remains relatively high. 

Ratios of household debt to financial asset holdings quickly reflect the portfolio impacts 
of current monetary conditions but in some cases are also quite sensitive to movements in share 
prices. In the United Kingdom, Australia, Canada, Sweden and also Spain, they rose strongly in the 
1980s but fell in the early 1990s when balance-sheet restructuring was in process. Similar tendencies 
were also evident in the United States and Japan but the changes remained within narrow bounds. 
These ratios suggest a persistent trend towards a strengthening of household fmancial positions in 
Germany and in France. In France (as in Japan until 1989) strong rises in the value of equity holdings 
help to explain the fall in the ratio to a low level. In Italy both the total and financial gearing ratios 
remain remarkably low. 

The increases in gross debt/income ratios (Graph 2) suggest that the impact of rises in 
household indebtedness during the 1980s on the monetary policy transmission may prove substantial 
in some countries. In the United Kingdom the rise was remarkably sustained. In relation to disposable 
income it even exceeded that in Japan. By contrast, the rises in France and Spain were quite modest, 
though no doubt structural. In North America the movements in debt ratios appear more cyclical, 
particularly if a longer period is considered. Financial retrenchment resulted in a stabilisation of debt 
ratios as from 1990 in the United States, the United Kingdom and Japan, but the ratio did not fall 
significantly except in Sweden, where by 1992 it was back to the levels recorded in the early 1980s. 
Renewed rises have been underway since 1991 in Canada and Australia and since 1993 in the United 
States. The rise in Germany since 1990 reflects not only the strength of new housing constmction but 
also temporary fax incentives to borrowing to finance acquisition of existing houses. 
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In all ten countries for which data is available much of the rise in household fmancial 
asset holdings over the past decade has taken the form of pension and insurance claims,. which 
displayed particularly fast growth in France, Spain, the United Kingdom and the United States. 
Households' direct holdings of debt claims plus pension and insurance claims net of household debt, 
sometimes used as a broad measure of the sector's net interest-bearing assets, 17" remained on a strongly 
expansionary course in Japan and (when money market funds are included, as in the graph) France. In 
the United Kingdom they surged back up to the longer-term trend in 1991-93, apparently as a result of 
increases in the valuation of the equity component of the pension and insurance institutions' 
portfolios. Even by this broad measure18 households' net "interest-bearing" assets became negative in 
the late 1980s and early 1990s in Sweden, 19 but elsewhere the measure is clearly positive. 

The situation appears quite different, however, when pension claims are excluded. The 
resulting ratio for net direct positions in interest-bearing debt claims20 has shown little increase since 
the mid- l 980s jn Japan and has fallen progressively in the United States and Australia to a level 
which, as in the United Kingdom, appears barely positive. In Canada it seems also to have been on a 
declining trend. In Sweden it rebounded as from 1990 bnt remained substantially negative in 1992. 
Certainly the ratio does not reflect large increases in household holdings of liquid assets through 
mutual funds recorded in recent years in.the United States and Spain in particular. In Germany, France 
and Italy the ratio has continued to rise in recent years, but a substantial proportion of the rise has 
taken the form oflonger-term placements. 

In general, the share of long-term debt in total household debt (as here defmed) has 
remained fairly stable in recent years, most notably in Germany. It has displayed some tendency to 
rise progressively in the Netherlands and to fall gradually in France. A rise recorded in the United 
States reflects an expansion in the share of mortgage fmancing, encouraged by the phasing out of tax 
exemptions for household interest payments on consumer credit and facilitated by the development of 
home equity loans, which increased the liquidity of existing housing wealth. Although the lion's share 
of mortgage financing is still at fixed interest rates, the ability to negotiate refinancing at lower 
interest charges permitted downward adjustment of interest rates payable by households in the 
1990-93 period.21 Efforts to develop instruments permitting a reallocation of the resulting risks faced 
by providers of mortgage fmance were a major force driving innovation in instruments for securitising 
mortgage loans. Securitisation has contributed to a reduction in spreads between interest rates on 
mortgage loans and governments bonds and to faster adjustments in rates on new mortgage loans. 

4. Household sector interest receipts and payments 

Gross and net interest flows in relation to personal disposable income 

In principle, the strength and speed of the interest rate pass-through may be seen more 
directly in data on interest receipts and payments of the household sector as supplied by central banks 
or taken from the national accounts (Graph 3) but here, too, allowance must be made for cross-country 
differences in coverage and compilation procedures. 

17 Of course, this measure does not capture unfunded pension claims. 

18 Which does not, however, include bonds (and, in some countries, short-term debt assets held indirectly through unit 
trusts). 

19 It must be borne in mind that, as in some other countries, unincorporated enterprises are included in the sector, though 
recorded trade credit granted and received is excluded from the measure shown. 

20 As no attempt has been made to exclude currency or non-interest-bearing sight deposits the measure presumably 
overstates non-interest-bearing claims to some extent. In the case of Australia "debt assets 11 include only deposits with 
bank and non-bank building societies. 

21 Refinancing was extensively used earlier, under different market conditions, to increase the size of mortgage loans in 
order to extract equity in housing, to finance house improvements or to repay other debt. 
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Graph 3 

Household sector interest receipts and expenditure: as a percentage of personal disposable income 
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Two cycles are visible in aggregate household interest receipts since 1978, set in relation 
to household disposable income. In the United States, Japan, the United Kingdom and Austraiia, 
money market rates reached higher peaks in the early 1980s than in the late 1980s but the imprint of 
the latter rise is much more evident. This partly reflects the build-up in the stpck of household assets 
including pension claims during the period. In combination with it, however, came the impact of 
interest rate deregulation in the first two and of financial innovation in all four above countries in 
making short-term placements bearing interest rates which respond quickly to money market rates 
available to the household sector. No such development can be seen in the data for France (which 
presumably exclude dividends paid by mutual funds). Little change during the period is evident in 
Canada, where the absence of interest rate controls permitted a flexible response in the early 1980s. 
For most continental European countries annual data suggest slow and muted responses of household 
interest rate receipts to changes in money market rates. An exception is Italy, where the sharp rise in 
average rates in 1991 and 1992, attributable to the tightening of monetary policy in defending the lira 
within the ERM, increased returns on household portfolios of short-term and variable rate government 
securities. 

Typically gross household interest payments have displayed less volatility than receipts. 
This reflects to some extent the long-term fixed interest component of indebtedness. Notable 
exceptions can be seen in the case of the United Kingdom and Australia, where adjustable rate 
mortgage loans predominate and where, as in Japan, Sweden and Canada, the stock of long-term debt 
has undergone large changes. In most countries net interest payments, while mirroring the fluctuations 
in gross interest receipts, have remained within a narrower range. In making cross-country 
comparisons of these ratios it must be borne in mind that interest receipts generally include imputed 
interest on pension and insurance claims, which, as indicated above, are particularly large in the 
United Kingdom. Here and in Canada dividends received are included in the measure of "interest 
receipts". 

Average rates of interest received and paid 

While changes in stocks of assets and debt are influenced by monetary policy and form 
part of income effects in the transmission mechanism, substitution and wealth effects depend more on 
the direct impact of monetary policy on average interest rates paid or received by the sector. The 
calculation of average rates can also be viewed as means for helping to distinguish the sensitivity of 
total interest receipts and payment/income ratios to direct interest rate effects from the impact of 
changes in income and in asset or debt/income ratios. An approximation of the. average rates may be 
estimated by dividing sectoral interest receipts and payments by the relevant stock of sectoral assets 
and liabilities. Graph 4 compares average rates so estimated with representative three-month money 
market rates, assumed to be indicative of the thrust of monetary policy. The graph highlights 
relatively strong and quick responses of average interest rates received and paid by the household 
sector to movements in money market rates in the United Kingdom, Australia and, to a lesser extent, 
Canada and Japan. The reactions appear remarkably limited in continental European countries, 
including France, for which quarterly series are available. The responses to money market rates of 
both average rates received and paid in the United States, particularly since 1990, also seem very 
small. During the recent period of monetary easing concerns about slow reactions of bond yields and 
of interest rates applied by financial institutions were widely expressed. A progressive rise in the 
average interest rate received in relation to money market rates, evident in France, Sweden and Japan, 
presumably reflects liberalisation and increasing competition in the financial markets. 
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5. Household financial positions and expenditure 

To tile extent that changes in short-term interest rates affect tile attractiveness of 
investment in real assets, tile impact of monetary policy may be felt mainly oµ housing and consumer 
durable expenditures. The strengtlt of substitution effects, and tile speed with which tltey operate will 
depend on the response of long-term rates to money market rates and the availability of variable 
interest rate contracts. The introduction of variable interest rate mortgages in tile United States could, 
for example, have increased the sensitivity of the demand for new mortgage loans to changes in short­
term rates through various channels. In particular, tile variable mortgage rate has generally been below 
the fixed rate ·and there is evidence tltat many borrowers take tile lower current rate. 22 Recently the 
traditionally interest-sensitive housing component of aggregate expenditure has again been a major 
element in the economic recovery in the United States, Australia, the United Kingdom and Japan. 
Indeed, in some cases tile strengtlt of the rebound in housing has already led to expressions of concern 
tltat an unsustainable upswing could again be developing in this sector. 

To the extent that monetary policy operates through its effects on income, net wealth or 
the debt servicing burdens of existing house owners, policy might influence many types of 
consumption expenditure. Traditionally, household spending on consumer goods other than durables 
has not seemed particularly interest-sensitive, though increases in interest sensitivity have been 
identified in recent years in some countries, including the United Kingdom. Given the large swings in 
balance-sheet positions over the past decade it is perhaps not surprising that stable effects are difficult 
to identify. There is also some question as to whet.her such effects as have been found are likely to 
prove stable in future. Similar considerations apply to attempts to identify a separate role for 
movements in balance-sheet variables, such as debt, which are related to spending in different ways at 
different stages of asset price cycles. In some countries ratios of household consumption to income 
rose to unusually high levels in tile late 1980s, when rising prices of residential real estate boosted 
wealtlt and borrowing capacity, but then fell sharply as balance-sheet positions were consolidated. 
Striking cross-country correlations have been found between increases in household debt ratios in tile 
1980s and the extent of the subsequent shortfall .in the growtlt of household consumption relative to 
its trend. 23 Particularly strong effects have been seen in the United Kingdom and Sweden. Though the 
adjustment may now be complete,· households may remain vulnerable to interest rate pressures to the 
extent that increased competition has led to lasting easing of lending criteria such as loan-value or 
loan-to-income ratios. It has been suggested tltat although household debt ratios in Sweden have been 
restored, the erosion of net wealth could exert a depressing effect on consumption for some years.24 

On tile otlter hand the rise in household asset holdings may help to explain tile less pronounced effect 
on consumption of increases in debt ratios in Canada and Japan.25 Longer-term, the impact on the 
transmission mechanism of rises in household net wealtlt may also be stronger than that of past rises 
in debt in other countries. However, renewed increases in debt ratios as recovery proceeds cannot be 
precluded and the vulnerability of households could increase if lending standards weaken once more. 

22 There is strong evidence that the share of adjustable rate· mortgages in new US mortgage loans has fluctuated closely 
in line with the spread between rates on fixed and adjustable rate mortgages. Rates on fixed interest rate mortgages 
may include term premia and/or premia for interest rate risk (which· is borne by the borrower in the case of variable 
rate loans) and for prepayment risk, which US financial institutions have found particularly difficult to manage. It 
would seem that, in practice, the terms of variable rate loans, which have often entailed deeply discounted rates for the 
first year or two, have not always included appropriate allowance for the credit risks entailed. Lending practices in the 
1980s generally permitted a household to borrow more with an_adjustable than with a fixed rate instrument. However, 
ability to have recourse to financing, in effect at short-term 'interest rates, could have reduced the interest rate 
sensitivity of th~ timing of expenditures. 

23 Mervyn King, Presidential Lecture delivered to the European Economic Association, August 1993. 

24 Daniel Barr and Kurt Gustavsson, "Debt consolid~tion in progressn, Sveriges Riksbank Quarterly Review, 1993:4. 

25 Bank ofJapan, Annual Review, 1994, p. 36. 



Graph 5 

Household debt, consumption and housing expenditure: as percentages of personal disposable income 
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v. THE ENTERPRISE SECTOR 

The deterioration in the balance sheets of non-financial enterprises, particularly in the 
United States, Japan and Australia, during the 1980s and the subsequent balance-sheet correction 
which delayed economic recovery, have posed a challenge to the presumption; common in the 1980s, 
that the impact of financing structures on investment could largely be ignored. This is reflected in the 
revival of central bank interest in the roles that credit and asset market disturbances may play in the 
monetary policy transmission mechanism and in magnifying swings in economic activity. It has been 
acknowledged that tax and bankruptcy costs do have a significant impact on investment decisions in 
practice. This has paved the way for a resurgence of the belief that, as a result of market imperfections 
which limit enterprises' ability to obtain external funding and raise its cost, cash flows can be a 
significant independent influence on investment. Wider acceptance of this position has been 
encouraged by analysis relating to information asymmetries and "principal-agent" problems associated 
with differences in owner and manager incentives. Over the business cycle these factors may change 
in ways which affect the supply of credit and the willingness of firms to invest. 

Recent experience in a number of countries has demonstrated that increases in corporate 
leverage can amplify the effects on aggregate demand of interest rates and asset price movements. 
Uncertainty about future interest rates, cash flows or relative prices can have strong impacts on firms' 
willingness to invest and on their incentive to accumulate liquidity and to reduce indebtedness. 
Credit-rationing can exert a strong influence on the monetary policy transmission process, even in a 
liberalised and competitive financial environment, particularly if balance-sheet positions of credit 
institutions come under strain. The impact of changes in interest rates on the cash flow, liquidity, net 
worth and solvency of enterprises can affect output both directly and via impacts on the value of 
assets usable by enterprises as collateral. Monetary policy can influence the availability and cost of 
credit through these channels both directly and through its effect on output. 

1. Cross-country differences in balance-sheet positions 

The basic data on the balance sheets of non-financial enterprises, scaled by GDP, in 
Table 5, have largely been obtained from central bank answers to the BIS questionnaire.26 The table 
reveals the imprint of country differences in enterprise internal financing capacity and in the use made 
of various types of external fmance. These reflect differences in the cost of equity, short and long-term 
debt financing, as influenced by institutional and regulatory structures, and convention. Balance-sheet 
structures, in turn, affect the impact of the short-term risk-free rates of interest on the costs of internal 
and alternative external fmancing sources as perceived by non-fmancial enterprises, on enterprise cash 
flows and hence on investment. It is conceivable that as a result of the increasing use made by 
enterprises of derivative products some balance-sheet items may have become less informative over 
time. However, in practice, cross-country differences in the coverage of positions vis-a-vis non­
residents are probably a more important problem. 

26 It should be noted that data for Australia, Canada, France, Italy, Japan, Spain, Sweden and the United Kingdom 
exclude some or all private unincorporated enterprises and that public sector entei:prises are not included in Canada, 
Japan or the United Kingdom. 
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Values of taugible assets embody histories of cyclical aud longer-term movements in 
investment in fixed capital and stocks. However, some of the largest cross-country differences seem to 
reflect values of non-reproducible assets which affect collateral available for borrowing. In particular, 
land prices help to explain the relatively high value of tangible corporate assets in Japau. Land is 
excluded from the data for Australia and Germauy. Similarly, large cross-country differences in ratios 
of total financial assets (other than trade credit receivable) to GDP are strongly influenced by the 
value of enterprises' holdings of equity claims in other firms. Exchauge-traded equity holdings include 
claims on other non-finaucial corporations at market values on a gross basis for all countries other 
thau the United States aud Australia.27 Debt asset/GDP ratios (which generally mainly reflect.claims 
on domestic finaucial institutions) show much less diversity between countries. They are relatively 
high in Japau aud, to a lesser extent, Germauy and Sweden but seem relatively low in Australia, 
Cauada, France, Italy and Spain. The proportion identified as long-term is relatively small, even in 
Germany and the Netherlauds, the notable exception being Japan, where holdings of longer-term time 
deposits are substautial. 

Enterprise indebtedness (other thau trade credit) is comparatively high in relation to GDP 
in Japau, Sweden and Germany. Elsewhere the relation falls within a fairly narrow rauge, but it is 
particularly small in Italy. The component identified as longer term in this data28 is relatively large in 
Germauy aud the Netherlands but also fairly high in Frauce, Canada and the United States. As might 
be expected, the value of equity on issue is considerably higher in the United States, Canada, the 
United Kingdom and Australia than in the continental European countries (other than France). The 
identified trade credit items excluded from debt and finaucial asset totals, but shown as memoraudum 
items, are relatively high for Japan, Frauce aud Spain aud low for Germany and Italy.29 

2. Proportiollll of assets alllld liabilities with ballllks and non-residellllts 

Table 6 sunnnarises the data available from the questionnaire aud published sectorial 
financial accounts on the shares of non-financial enterprises' positions vis-a-vis domestic banks aud 
non-residents in 1993 and the reference year. 

In the continental European countries 78-90% of non-financial enterprises' total recorded 
debt liabilities consist in credits from banks, broadly conceived as credit institutions covered by the 
monetary statistics. In Germauy the share of bank indebtedness has declined since the early 1980s but 
in Spain it has risen. In all these countries a very high proportion of debt assets are held with banks, 
though in Germany and Spain the proportion has fallen since the early 1980s. By contrast, only about 
one-third to one-half of debt liabilities in the Anglo-Saxon countries are to "banks''. In the United . 
Kingdom and, to a lesser extent, Cauada and the United States, the proportion has fallen during the 
last decade, as a result of recourse by non-finaucial enterprises to bond issues. Certainly the concept 
of "banks" in Australia aud Canada covers only commercial banks, but even if liabilities to other 
deposit-taking institutions were included the proportion in the total would remain much lower than in 
the continental Europeau countries. The share of enterprise debt claims held with "banks" is strikingly 
high in the United Kingdom but relatively low in Australia aud the United States. 

27 For Japan, equities on the liability side of the balance sheet are recorded at book value. For Germany, market values 
of equity for 1993 are BIS estimates. Equity in unincorporated enterprises is included in other liabilities at book 
values. 

28 As noted above for the household sector, the definition of longer-term used here differs in some cases from that given 
in central bank answers to other parts of the BIS questionnaire. For details see footnotes to Table 5. 

29 Although the exclusion of trade credit may in principle be less justified than in the case of the personal sector when 
the focus is on the financial viability of individual enterprises, it would seem appropriate when the cadre of interest is 
the structure of debt claims vis-ii-vis financial institutions. As pointed out above, country differences in the coverage 
and degree of consolidation of inter-enterprise claims probably preclude reliable international comparisons. 

I 



Items AU BE 

Assets: 
Tangible, total3 ............................ 99.l 

Fixed capital4 ......................... 

Inventories ............................. 
Financial, totals ............................ 34.5 

Debt claims ............................ 16.6 .. 
of which: Long-term6 ............. 0.2 
Equity7 ................................... 0.2 

Liabilities: 
Financial, total5• 8 ......................... 73.1 78.6 

Debt claims9 .......................... 64.4 45.9 
of which: Long-term6· IO ......... n.a. 27.6 

Memorandum items: 
Equity4• 7 ................................ 78.7 . 29.7 
Trade credit granted .............. n.a. 
Trade credit received ............. n.a. 

Assets: 
Tangible, tota13 ............................ 98.9 

Fixed capita14 ......................... 

Inventories ............................. 
Financiai, total5 ............................ 43.2 

Debt claims ............................ 19.4 .. 
of which: Long-term6 ............. 0.2 
Equity7 ................................... 0.4 

Liabilities: 
Financial, total5,8 .......................... 88.4 62.9 

Debt claims ............................ 78.6 47.1 
of which: Long-term6• 10 ...•..... n.a. 24.4 

Memorandum items: 
Equity4· 7 ................................ 56.3 9.1 
Trade credit granted .............. n.a. 
Trade credit received ............ n.a. 

Table 51 

Non-financial enterprise sector balance sheet 
(as a percentage of annual GDP) 

CA FR DE IT JP NL 

19932 

78.8 137.6 145.2 240.9 
61.3 83.3 125.7 107.6 
17.5 21.1 19.5 14.9 
43.5 189.3 69.2 35.7 86.0 
11.5 18.3 33.4 10.5 53.3 26.5 
3.9 1.6 7.2 3.5 40.1 1.7 

22.6 169.7 18. l 15.3 19.4 

74.3 67.9 93.9 59.4 144.0 
44.9 67.9 73.2 45.6 136.2 59.7 
30.7 41.8 55.9 20.2 17.5 44.5 

104.5 215.2 29.8 48.1 14.2 
19.3 49.3 5.7 50.8 
21.1 39.4 3.5 2.3 39.0 

198311 

85.7 156.6 150.3 199.0 
61.1 89.9 125.3 94.3 
24.6 27.5 25.0 22.0 
33.2 48.4 46.4 32.1 44.2 
11.0 8.3 24.8 11.9 41.3 15.0 
4.0 1.2 2.4 4.0 25.8 1.1 

16.5 34.0 13.2 12.9 2.9 

68.4 53.l 77.0 51.0 91.1 
44.6 53.l 52.7 39.8 91.1 45.l 
30.4 34.9 37.6 16.9 6.1 29.9 

63.9 48.7 20.4 46.2 7.4 
20.4 42.4 7.5 .. 64.4 
22.5 40.2 4.6 2.5 52.1 

ES SE CH 

. 

39.0 91.2 
22.5 41.8 .. 
2.6 16.6 

10.8 34.0 

65.l 135.6 
58.2 103.6 50.4 

4.5 4.8 38.8 

32.5 58.7 
32.1 18.1 
20.8 17.3 

29.5 44.4 
16.4 25.5 .. 

1.7 9.3 
7.0 16.l 

73.6 85.2 
69.2 66.8 38.5 
. 6.8 5.9 27.9 

22.6 35.Z 
40.1 22.0 
30.6 19.2 

UK 

123.7 
47.8 
17.5 
61.6 
15.2 
.. 

19.0 

81.5 
49.3 
21.4 

121.9 
14.7 
15.5 

107.9 
39.0 
21.7 
43.9 
12.7 
.. 
8.3 

41.1 
21.8 

1.6 

50.6 
19.4 
20.3 

us 

128.8 
71.6 
17.8 
34.1 
13.9 
2.2 
0.2 

71.2 
58.2 
37.6 

115.0 
15.8 
12.8 

200.l 
95.2 
24.3 
32.2 
14.6 
2.3 
0.1 

67.6 
58.4 
36.0 

106.5 
17.5 
14.2 

N 

°' 
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Footnotes to Table 5 

For ·Australia, Belgium, France, Italy, Japan, Spain, Sweden and the United Kingdom, excluding unincorporated 
enterprises. Excluding identified trade credit assets. (n.a. for Australia and Italy) and liabilities (n.a. for Australia) and, 
in the case of Sweden, loans between affiliates. 

2 For Belgium, September 1993; for Japan, Sweden and Switzerland, end-1992. 

For Australia, June 1993; for France and the United Kingdom, 1992; for Germany and for inventories only, end-1991. 
For Australia, excluding land. 

4 Excluding residential buildings and land. 

5 For Italy, shares and debt claims include domestic assets and liabilities only; for the Netherlands, only bank deposits. 

6 In general, deposits at one year or more and bonds; for Japan, including all time deposits, most of which are at over 
one year; for Spain, including all credit granted other than trade credit; for the United Kingdom, the relatively small 
holdings of medium and long-term debt are included in short-term debt; for the United States, bonds and government 
securities. 

7 At market values, except for Japan (book values). For Germany, BIS estimate; for the United Kingdom, assets: all 
company securities, liabilities: all company securities minus debenture and loan stock issued; for France, Italy, Spain 
and Sweden, including substantial amounts of equity claims other than quoted shares. For the United States, including 
equity in unincorporated business at book value (equivalent to 35o/o of GNP in 1993). 

8 For Belgium, liabilities to credit institutions and bonds only; for Germany, including an estimated 20% of the debt of 
the housing sector (which is all included with enterprises in the national financial accounts). 

9 For the Netherlands, liabilities to banks, insurance and pension organisations only; for Switzerland, liabilities to banks 
only. 

10 In principle, claims of one year or more. For Canada, mortgages and a share of other credit based on a maturity 
breakdown for bank credit; for Japan, Spain and Sweden, bonds only; for Switzerland, mortgage and fixed-term loans; 
for the United States, mortgages and bonds; for the United Kingdom, debenture and loan stock issued. 

11 For Australia, December 1988 (except tangible assets, June 1989); for Italy, December 1989; for Japan and Sweden, 
December 1982. 

N.B.: Financial asset and liability items need not add to the totals as in most cases there are substantial residual items 
including, in particular, claims on and liabilities to non-residents. 



Table 6 

Non-financial enterprises: shares of assets and liabilities with banks and the rest of the world 

Items AU BE CA FR DE IT JP NL ES SE UK us 

Share of total debt assets and liabilities with banks1 

Assets: 

1993
2 

··········································· 61.0 81.8 79.5 63.6 77.3 94.5 47.2 

1983
3 

····································•······ 40.4 84.3 88.7 93.9 85.3 42.8 

Liabilities: 
19932 ..........................•................ 29.5 89.9 32.8 80.2 85.I 94.6 78.6 77.3 80.9 49.4 32.4 

1983
3 

············································ 19.7 95.4 43.3 88.7 91.3 71.3 81.2 77.6 39.5 

Share of foreign assets and liabilities4 in total assets and liabilities 

Assets: 

1993
2 

·••·•··•········•·························· 37.0 24.1 15.5 11.6 13.0 40.I 33.6 

1983
3 

·······························•··········· 29.4 19.3 7.6 39.0 41.3 

Liabilities: 

1993
2 

·······•··································· 28.5 30.2 7.8 5.0 9.6 23.1 7.0 8.0 10.3 

1983
3 

···························•··············• 
31.1 ·. 22.8 8.2 5.8 17.3 11.9 6.1 

1 For Australia and Canada, commercial banks; for Belgium, France, Germany, Italy and Spain, credit system; for Sweden, financial sector;· for the United Kingdom, banks and building 
societies; for the United States, banks and thrift institutions. Debt assets as defined in Table 5. 2 See footnote 2 to Table 5. 3 See footnote 11 to Table 5. 4 For Belgium, total 
liabilities of the household enterprise sector to the rest of the world; for Canada, non-resident holdings of corporate claims, foreign currency loans to residents and commerCial paper in 
foreign currency; for Italy and Spain, debt claims and equity; for Japan and the United Kingdom, securities and foreign direct investment; for Sweden, debt claims and shares at book 
value; for the United States, direct investment, foreign deposits (assets), bonds and loans (liabilities). 

N 
00 
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The proportion of cross-border assets and liabilities of non-financial enterprises in the 
total is not easy to compare. In Canada it includes only debt liabilities; in Japan, the United Kingdom 
and the United States, a large proportion consists in foreign direct investment. In Spain and Italy 
equity constitutes a substantial portion. Except in the case of Canada, \he identified foreign 
component has increased significantly since the early 1980s, 30 as might well have been expected. This 
points to a large and growing weakness of the national fmancial accounts data - its poor coverage and 
identification of cross-border operations and positions. 

3. Change in balance-sheet positions since 1983 

Holdings of tangible assets by non-financial enterprises have on balance risen 
considerably over the last ten years in Japan and the United Kingdom but have fallen in relation to 
GDP in Canada, France, Germany and, particularly, the United States. For U$ non-farm incorporated 
enterprises alone the decline has been somewhat less pronounced. The ratio for fixed reproducible 
capital has fallen in the United States and France, changed little in Germany and Canada and risen in 
the United Kingdom. Graph 6, which shows movements over the last 15 years,31 highlights the 
contrast between the almost continuous decline in the United States since 1982 and the huge rise in 
Japan between 1986 and 1990, followed by an equally steep fall in the following two years when 
collateral values were eroded. The huge increase in Japan helps to explain why the Bank of Japan has 
pointed to over-investment in physical capital in the economic expansion period of the late 1980s and 
the difficulties subsequently experienced by companies in making adjustments in the stock of tangible 
assets as a major recessionary force. Substantial rises in tangible assets in the United Kingdom and 
Australia in the late 1980s were also partly reversed subsequently as enterprises sought to redress 
balance-sheet positions which had come to be viewed as overextended by curtailing investment. By 
comparison, the ratios for France and Germany remained remarkably stable throughout the period. 
Reflecting structural as well as cyclical influences, stock ratios have been pruned in all the countries, a 
development which has no doubt reduced the interest sensitivity of expenditures on stocks. 

Large rises in the value of financial assets held by non-financial enterprises have been 
recorded in Japan and (largely equity values) France. Substantial increases, in part reflecting 
accumulation of debt claims, have also taken place elsewhere, most notably in the European countries 
(other than Spain).32 Except in Japan most of the rise in holdings of debt claims has been in short­
term forms. 33 Over the decade as a whole gross debt/GDP ratios (excluding trade credit) have risen 
substantially in Japan and Sweden. Considerable increases have also taken place in many other 
continental European countries. The rise in the value of shares on issue has been relatively large in the 
United Kingdom, Canada, France, Belgium and Sweden but relatively small in Germany and the 
Netherlands. 

Though the trade credit data excluded from the debt totals is probably not comparable 
across countries, a decline in the amounts outstanding over time, as is evident for Japan, Spain, 
Sweden and the United Kingdom, may indicate a reduction in the role of restrictions on credit­
granting by financial intermediaries which typically provided an incentive to the use of trade credit. 
Of course, the decline is probably in part cyclical and may also reflect efforts of companies to cut 
back on such claims with a low direct interest yield. 

30 For Au~tralia and Italy, data for reference year relate to the late 1980s. 

31 See footnote 15. For the United States, the graphs, like the table, relate to all non-financial business except where 
expressly indicated. For Australia, the data underlying the graphs relate to private corporations only. 

32 For Australia, a fall is shown but the reference year is 1989. For Italy, where a fall in debt claims is shown, the base 
year is 1988. 

33 For the United States, certainly, equity in unincorporated enterprises is included at book value. 
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Non-financial enterprise sector: tangible asset and capital gearing ratios 
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In the United States the ratio of other enterprise debt to total assets, real and fmancial, 
which had risen steeply in the 1983-87 period when leveraged buyout and debt fmanced merger 
activity contributed to major changes in balance-sheet structures, rose further in 1990-92 when the 
recorded value of land holdings fell sharply. In Japan, notwithstanding a. huge debt-financed 
expansion of firms' balance sheets, the ratio edged down until 1989-90 as asset prices boomed, but 
turned up when the bubble burst. Marked rises in capital gearing were recorded in Australia in the 
early 1980s, in a climate of strong profit expectations and rising share prices following the relaxation 
of credit and interest rate controls, and in the United Kingdom in the late 1980s when merger and 
takeover activity expanded. The overall ratio declined in France in the mid- l 980s as a result of a 
strong rise in the value of enterprises' equity claims and remained at a very low level. 

It may be argued that the inclusion of intra-sectoral share claims on a gross basis for the 
sector as a whole entails an element of double-counting in countries where cross-shareholding is large. 
Only a very small amount of equity claims on other sectors is included in enterprise assets in the 
United States. Exclusion of domestic shares makes the largest difference in the case of France - where 
an alternative capital gearing measure so calculated shows a substantial rise after 1968, though it 
remains below the levels for the other countries. Domestic or all shares are excluded from the 
measures shown for Japan, Germany and the United Kingdom. Even after this undoubtedly excessive 
adjustment34 the ratio for all non-financial enterprises in the United States almost rises by 1989 to that 
in Germany, where the apparent rise in 1992 largely reflects the addition of heavily indebted 
enterprises in eastern Germany and the inclusion of the Treuhand agency in the non-financial 
enterprise sector. Much higher ratios which have at times been calculated for Germany result from 
attributing the entire housing debt of the country to the enterprise sector as is done in the national 
financial statistics. In the case of Japan the data cover only the narrower corporate sector. Data for the 
(more comparable) US corporate sector yield a gearing ratio rising even further above that for Japan in 
the late 1980s. In Japan, corporate asset holdings, as well as corporate indebtedness, have traditionally 
been high in relation to GDP and underwent a strong expansion in the 1980s. 

Ratios of total financial liabilities to total financial assets (other than trade credit) 
highlight the deterioration in the liquidity of US non-fmancial enterprises in the early and mid-1980s 
when debt was substituted for equity on a large scale. This development, which was encouraged by 
tax changes and the development of junk bonds, weakened established linkages between the growth of 
indebtedness and current spending but, at the same time, made firms more vulnerable to future 
increases in interest rates. By contrast, rises in the fmancial asset holdings of the non-fmancial 
enterprises far exceeded increases in indebtedness until about 1987 in all of the other countries except 
the United Kingdom. In most European cmmtries and Canada fmancial gearing is now considerably 
lower than in the United States. Certainly in some countries, increases in the recorded value of 
enterprises' equity asset holdings had made a substantial contribution to the fall in the ratio. In Japan 
rising company indebtedness, much of it in equity-related instruments such as convertible borids, was 
accompanied by an expansion of financial assets in part induced by the high returns offered on deposit 
instruments by banks seeking to increase their market shares in a phase of incomplete interest rate 
liberalisation. Such a build-up of liquid assets may reduce the sensitivity of enterprise cash flows to 
monetary policy, but it may also suggest increasing sensitivity to rates of return on financial assets. 
Financial gearing rose strongly in the United Kingdom as from 1987, Australia as from 1988 and 
Japan as from 1989. By this time efforts of companies to redress balance sheets by building up 
financial asset positions and cutting back borrowing were already in process in the United States and 
were beginning to appear in other countries. In Canada and most continental European countries the 
investment cycle made less impact on the balance sheets of non-financial enterprises and the lower 
ratios of liabilities to financial assets achieved in the 1980s were largely maintained. 

Strong rises in the credit market indebtedness of non-fmancial enterprises in the United 
States and the United Kingdom were generally not reflected in large movements in ratios of debt to 

34 Holdings of domestic and foreign shares are not distinguished in the data for Japan and Germany. Holdings of share 
claims on other domestic sectors (such as :financial institutions) are not shown separately for any of the four countries. 
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equity at market values. These ratios reflect the impact of changes in share prices on the availability 
and cost of equity fmancing. Declining short-term interest rates apparently contributed to rises in 
share prices which facilitated balance-sheet restructuring by non-financial enterprises in the 1990-93 
period. This illustrates a role share prices can play in the monetary policy transmission process. 
However, a tendency towards stability in debt/equity ratios observed in some countries in the 1980s 
seems to reflect more the impact of changing profit expectations, reflected in stock market valuations 
of non-financial enterprises, on the ability and willingness of enterprises to borrow. Such a 
relationship clearly entails a risk of over-leveraging when share prices move out of line with 
fundamentals. The resulting problem could be exacerbated if share prices then begin to respond to 
market perceptions of excess gearing. The debt/equity ratio for the US non-financial corporate sector35 
was on a generally declining trend throughout the 1980s, notwithstanding net retirements of equity up 
until 1987. The fall steepened when a reversal of this process began in the early 1990s. Somewhat 
more responsive to cyclical movements in borrowing, the ratio for companies in the United Kingdom 
and Australia rose in the late 1980s but fell subsequently.36 By contrast, in the continental European 
countries debt/equity ratios generally fell during the 1980s. Borrowing remained modest even though 
share prices rose. In Germany, Sweden and Spain the ratios were already relatively high but their 
movements scarcely suggest a close connection between equity values and borrowing. 

Net liability positions in debt instruments (Graph 7), which approximate net interest­
bearing positions (liabilities minus assets), rose steeply in relation to current operating surplus37 in the 
late 1980s in Sweden and Japan, as well as in the United States,38 Canada, the United Kingdom and 
Australia. Except in Japan, falls have subsequently taken place but the ratios remain considerably 
higher than in the mid-1980s. Following declines in the 1980s moderate increases have been recorded 
recently in Spain, Germany and France. To some extent these ratios are sensitive to cyclical 
developments in operating surplus. In Spain, in particular, net interest-bearing liabilities now stand 
much lower in relation to GDP than a decade earlier. However, as far as can be judged from net 
interest-bearing positions alone, firms in Japan, Sweden, France and Italy would seem comparatively 
vulnerable to interest rate changes, though the exposure of firms in France is much lower than in the 
early 1980s. 

Consistent with other evidence, ratios of long to short-term credit-market indebtedness to 
financial institutions are relatively high in Germany,39 France and the Netherlands. They are also 
fairly high in Canada and the United States, where recent increases formed part of the balance-sheet 
restructuring process. The rise in Germany in 1993 was strongly influenced by debt consolidation 
operations of the Treuhand agency. Even so, the ratios in all these countries have long displayed 
strong cyclical movements which to a considerable extent reflect larger changes in short-term than in 
long-term indebtedness. Thus there may be scope for influencing non-fmancial enterprises' overall 
demand for credit through changes in short-term interest rates, even in countries where the proportion 
oflong-term financing at quasi-fixed interest rates is high. In Belgium, the share oflong-term credit in 
enterprise indebtedness apparently declined in the late 1980s. In the United Kingdom, the proportion 
oflong-term largely fixed interest rate frnance in company balance sheets has recently risen as a result 
of large-scale recourse to issues of debenture and loan stock accompanied by net repayment of bank 
loans. However, the proportion remains low in comparison to other countries. 

35 As reflected in the ratio of credit market debt to equity. 

36 No comparable series can be shown for Japan as corporate equities on issue are recorded in the financial accounts only 
at book value. 

37 For countries other than Australia, Canada, France, Spain, the United Kingdom and the United States, OECD national 
accounts data for the "corporate and quasi-corporate sector11 have been used. 

38 Data shown for the United States, as for the debt equity ratio, apply to the non-farm corporate sector only. All other 
graphs and tables relate to all non-financial enterprises. 

39 According to the breakdowns in the national financial accounts. 
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Non-financial enterprise sector: financial balance sheet ratios 
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Graph 8 

Non-financial enterprise sector: financial flow ratios 
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The improvements in capital gearing ratios recorded in many European countries in the 
1980s were largely attributable to the contribution made by wage moderation, along with steady 
output growth, to strengthening the profitability and internal financing capacity of non-financial 
enterprises. A strengthening of underlying profit positions may have brought about lasting reductions 
in firms' vulnerability to interest rate changes. In Germany, France, Italy and Sweden the share of the 
operating surplus of the non-financial enterprise sector in GDP, which may serve as an indicator of 
self-financing capacity, increased strongly during the 1980s (Graph 8). It fell cyclically in 1990-93 but 
remained higher than in the 1981-83 recession. A rise in profit shares in Australia in the 1980s also 
largely withstood recession, partly as a result of cost-cutting efforts by enterprises. Profit shares were 
also relatively high in the mid-1980s in the United Kingdom, Canada and Japan but, as in the United 
States, subsequently fell below the levels recorded in the early 1980s before a recovery set in. 
According to these indicators profit shares seem relatively high in Germany and Spain and relatively 
low in the United States, Canada and Sweden. 

While profit shares give an indication of self-fmancing capacity, cyclical variations in 
investment ratios affect the extent to which enterprises actually make use of external financing. The 
enterprise sector's financial deficit4° set in relation to its gross investment may serve as a proxy for 
total net recourse to external financing of investment (including decumulation in financial assets). The 
ratios reveal similar cyclical movements in most of the countries, falling in 1982-86, rising in 1986-90 
and (except in Germany and Italy) moving back down thereafter. In Germany, France and Belgium, 
the second peak is lower than the earlier one, but is higher in the United Kingdom, Sweden and Japan. 
On average during the period use of external financing (as indicated by financial deficits) was 
relatively low in Belgium and Spain and relatively high in Australia, Japan, Sweden and Italy. In the 
last year for which this data is available (1991 or 1992) the sector remained in deficit in most 
countries, notwithstanding cut-backs in investment ratios, but was in substantial surplus in France. In 
the United States the enterprise sector moved into small surplus in the late 1980s and into much larger 
surplus as from 1990. External fmancing includes recourse by non-financial enterprises to equity 
issues, which can serve to reduce gearing. Scaled by GDP, equity financing reached high peaks at 
times in the 1980s in the United Kingdom, Canada, Japan and Italy, and has recently again risen 
strongly in the United Kingdom, Canada and Italy. It has risen structurally since the mid-1980s in 
France and has generally been comparatively high in Spain, but has remained extremely modest in 
Germany and Belgium. However, equity issues have on average been a minor component of external 
financing of investment in most of the countries and have remained very small in relation to internal 
financing in all cases. 

4. Enterprise sector interest receipts and payments 

Gross and net interest payments in relation to operating surplus 

Interest gearing in the non-fmancial enterprise sector (Graph 9) is quite sensitive to 
movements in profit rates and in leverage, as well as to the direct impact of interest rate changes. 
Developments in profitability and leverage made substantial contributions to the high peaks reached 
by ratios of gross and net interest payments to operating surplus in France, Italy and Sweden in the 
early 1980s and in Canada, Sweden, the United States, the United Kingdom, Japan and Australia in 
the early 1990s·as well as to the recent declines in five of the latter six countries. In most cases the 
ratios for net payment have moved over a smaller range than gross payments. 

40 Both the numerator and the denominator are based on OECD data, which differ conceptually from national data. in 
some cases. 



Graph 9 

Non-financial enterprise sector interest receipts and expenditnre: as a percentage of gross operating surplns 
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Earlier reductions in interest-bearing liabilities help to explain why the recent rise in the 
interest payment ratio has been relatively modest in Germany, France, Belgium, the Netherlands and 
Spain. In Germany, th~ Netherlands and Spain the level of net payments has remained quite low in 
recent years. In Belgium, France and Italy the level has fallen substantially since the early 1980s, on 
balance, but remains high in comparison with most other countries. The relatively low levels reached 
in the United Kingdom and Australia clearly reflect the complementary operation of de-leveraging and 
decline in interest rates. 

Average rates of interest received and paid 

To a certain extent the direct effect of interest rate changes on income gearing can be 
distinguished by considering developments in average interest rates paid and received (Graph 10).41 A 
relatively strong response to market rates is evident in the case of interest rates paid by non-financial 
enterprises in the United States up until 1990. Thereafter, however, the average rate remained above 
the money market rate by an ever widening margin as market rates rose to levels not previously 
reached since in the 1960s. Delayed and unusually limited responses to money market rates of bond 
yields and bank prime lending rates have been cited in many accounts of the recent "credit crunch". In 
Japan the response of the average rate paid to declines in money market rates as from 1991 was also 
limited but the adjustment to the earlier rise had also been incomplete. 

Average interest rates paid and received by enterprises in the United Kingdom have 
displayed strong, almost simultaneous, reactions to movements in money market rates. The full extent 
of the movement is masked by the inclusion of dividend receipts and payments in the averages. 
Lagged and more limited responses have been evident in France, Sweden and Italy. In Germany and 
Spain, as far as can be judged from the annual data available, the reaction of both averages has 
generally been small, the recent sharp rise in the average interest rate received in Germany, in a period 
of monetary restraint, evidently being an exception. Average rates paid and received in Canada, on a 
downward course consistent with but not closely related to that of money market rates through much 
of the j 980s, seem to have come down more than the corresponding US rates since 1990 when a 
marked decline has been evident in such interest rates in Australia. 

5. Enterprise financial positions and expenditnre 

To the extent that differing responses to monetary policy of average rates paid by non­
financial enterprises reflect cross-country differences in rate setting behaviour of the main institutional 
suppliers of external fmance, the responses of the marginal rates applied by enterprises in making 
investment decisions may differ in similar ways. Where long-term quasi-fixed rate fmancing is 
available the response of long to short rates is lilcely to be a key factor in investment decisions. Where 
only variable rate financing is available short-term rates and the expected behaviour of institutions in 
adjusting them may enter into the calculation. Inherited balance-sheet positions may exert an 
influence on capital expenditure not only to the extent that cash flows are an important determinant, 
but also through their interaction with expectations for output, profits and asset prices, on which the 
influence of monetary policy may be limited, at least in the short run. That, in varying degrees, non­
financial enterprises can take advantage of a wider range of financing possibilities than households 
has contributed to large cyclical movements in their balance sheets in some countries. However, 
capital expenditure normally bears some of the burden of adjustment. Moreover, enterprise balance 
sheets in different countries have also displayed divergent trends and still differ in ways which could 
affect the interest sensitivity of investment. 

41 Calculated in the way described above for households. 



Graph 10 

Average interest rates received and paid by non-financial enterprises:* relationship to money market rates 
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Graph 11 

Enterprise sector debt and private non-residential fixed investment:* as percentages of GDP 
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· Non-fmancial enterprises were probably less directly affected by the removal of credit 
and interest rate controls than households, except in Australia. Yet in the 1980s balance sheets of 
enterprises in the United States, Japan, the United Kingdom, Canada and Australia underwent asset­
price-related rises in leverage which increased exposures to increases in interest.rates and declines in 
asset prices. The impact of asset price movements on investment has been most evident in the case of 
construction, which in a number of countries underwent a cycle closely related to that in prices of 
non-residential real estate. Other investment expenditures have undoubtedly been affected by the 
impact of movements in equity prices on the cost and availability of fmance, particularly in Japan. In 
several countries de-leveraging, coupled with sluggish economic activity, clearly contributed to 
weakening business investment which did not until recently contribute to economic recovery. Ratios 
of total fixed investment to GDP had been unusually weak for some years in the United States and 
particularly steep falls were recorded in the early 1990s in Australia, Canada and Sweden (Graph 11). 
A substantial decline in the investment ratio seems also to have taken place in Italy, where non­
financial enterprises' income gearing and reliance on external fmancing seem to have risen to 
comparatively high levels. In general, smailer declines were recorded in other European countries 
where movements in asset prices and iii enterprise indebtedness have been limited. In Germany, the 
indicator has been distorted by the strength of personal consumption and government spending 
following unification of the country. In the United Kingdom, notwithstanding a substantial rise in 
leverage, enterprise investment seems to have been sheltered by the shallowness of the recession in 
output and the impact on profitability of strong growth in labour productivity in relation to the growth 
of wages. 

Several central bank and academic studies have found evidence of the impact on 
investment of cash flow, leverage and other balance-sheet variables such as liquid assets, though such 
effects are typically difficult to disentangle from those of monetary policy operating through interest 
rates and output.42 Monetary policy is only one of many influences on asset prices and balance-sheet 
structures. In the early 1990s in the United States, Australia and some other countries the power of 
interest rate reductions in counteracting recessionary influences at first seemed limited but may have 
increased over time. Clearly it depends on circumstances and may be felt only with a long, and 
perhaps variable, lag. 

Balance-sheet restructuring has probably ceased to operate as a constraint on investment, 
except in Japan. To the extent that debt structures have been lengthened by long-term fixed rate 
financing, as in the United States and the United Kingdom, the impact of monetary policy on 
investment could be slower and less reliable than in the past. Exposures to influences on long-term 
interest rates and share prices corning from abroad may have increased. However the long-term quasi­
fixed rate financing component of the indebtedness of non-financial enterprises remains higher in 
many European countries and in some of them finns have reduced their reliance on external financing. 

With cash flows benefiting from expansion of output, investment seems to be on a strong 
expansionary course in many of the countries where leverage increased most during the 1980s. In 
some, signs of increased takeover activity may even herald renewed increases in leverage. Whether 
investment will as a result prove more sensitive than in the past to a tightening of monetary policy as 
the upswing progresses remains to be seen. 

42 For instance, cash flows constitute a key determinant of investment in the Bank of France model. Some studies have 
found significant effects of balance-sheet variables in the United States, Canada and ·Australia. See e.g. Pillon, J.-F., 
Bank of Canada Working Paper, No. 94-7, August 1994, Mil1s et al., Reserve Bank of Australia Research Discussion 
Paper, No. 9402, May 1994, and Federal Reserve Bank of New York; articles in the Quarterly Review, Spring 1993, 
and in Studies of Financial Changes and the Transmission Mechanism, May 1990. 
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Graph A.1 

Household sector balance sheet: percentages of personal disposable income 
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Graph A.1 (cont.) 

Household sector balance sheet: percentages of personal disposable income 
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Graph A.2 

Non-financial enterprise sector balance sheet items: as percentages of GDP 
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Graph A.2 (cont.) 

Non-financial enterprise sector balance sheet items: as percentages of GDP 
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ANNEX 2 

Notes on data sources and methods 

I. HOUSEHOLD AND ENTERPRISE SECTOR BALANCE SHEETS 

This annex lists data source.s used in addition to data supplied in central bank answers to 
the BIS questionnaire on financial structures. Selective notes on the sectorisation, data coverage, BIS 
adjustments and differences between the data used in the tables and graphs are iocluded. 

Australia: Fioancial assets and liabilities for the personal and company sector (public 
enterprises are included io Table 5 but not in data tmderlyiog the graphs): Reserve Bank of Australia, 
Bulletin, Table D3, Credit to the private sector from financial iotermediaries (household long-term 
debt liabilities = housiog loans ( colmnn 6), short-term debt liabilities = other loans to personal sector 
(colmnn 7)) and Table D4, Financial assets and liabilities of the domestic non-financial private sector. 
Household share holdiogs ioclude unit trusts, debt assets ioclude only deposits with banks and 
fmancial institutions. Enterprise debt assets ioclude only bank deposits; total liabilities = source total 
mious shares issued. Trade credit is not identified separately and could not be deducted from sector 
totals. All series used taken from RBA diskette. 

Tangible assets: Households: Table 3: dwelliogs and consumer durables from RBA 
answer to questionnaire; graphs: quarterly stock estimates from Tim Callen, RBA Research discussion 
paper No. 9109 (1991) updated by RBA {letter to BIS 4/9/93). Enterprises: business capital, from 
"Australian private wealth", Treasury Round-up, Summer 1993/94 (supplied by RBA). 

Belgium: Tables: individual enterprises included with households, loans from public 
sector excluded (no allocation by recipient sector provided), all securities on issue and credit from 
abroad allocated to busioess sector. Graphs: iodividual enterprises iocluded in enterprise sector. 
Banque Nationale de Belgique, Bulletin, Table XVI 3b, Debt incurred mainly by individuals; long­
term =mortgage credit (colmnn 9); short term= other (columns 4 + 13). Table XVI 6b, Loans from 
credit iostitutions to enterprises; long-term = investment and leasing credit ( colmnns 4 + 5); short­
term =other types of credit (Colunm 9 minus columns 4 + 5). Table XVII 2B, colmnns 6 + 7, bonds 
issues by private companies and public-sector produciog enterprises. All series taken from BIS Data 
Bank. 

Canada: Household sector: Fioancial liabilities ( excludiog iodividual enterprises): Bank 
of Canada, Review, Table E2; long-term= mortgages (B938) plus, in Table 3, medium-term consumer 
credit; short-term = consumer credit (Bl40). From BIS Data Bank. Fioancial and real assets 
(including unincorporated enterprises): Table 3: Bank of Canada estimates. Graphs:'Statistics Canada, 
National Balance Sheet Accounts 1992 (1993 estimated by BIS in the light of questionnaire answers). 
Share holdings estimated by BIS on the basis of the proportion of shares to other assets shown in 
M.-C. Montplaisir, article in Bank of Canada Review, July 1992, page 8. Total fmancial assets = 
National Balance Sheet Accounts, lioe 2100 minus line 2520 plus estimated market value of share 
holdiogs. Debt assets = lines 2311 to 2424. 

Enterprise Sector: Statistics Canada, Quarterly Financial Statistics for Enterprises, 
Table 5, Total non-financial industries (series used taken from Cansim via DRI). Non-fmancial assets 
= Capital assets net plus stocks (D86230 + D86234). Total financial assets = total assets mious non­
financial assets and accounts receivable (D86227 - (D86230 + D86235 + D86229)). Debt assets, 
short-term = cash, deposits and loans (D86228 + D86233), long-term = portfolio investments 
(D86232). Fioancial liabilities: total= source total mious accounts payable (D86236 - D86237); debt 
liabilities, long-term = bonds and mortgages (D86244 + D86245) plus 44% of loans and overdrafts 
(D86239 x .44 - the proportion given for 1993 in the Bank of Canada's answers to the BIS 
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questionnaire. In Table 3 the figure given in the questionnaire for 1983 is used for that year); short­
term =acceptances (D86243) and 56% ofloans and overdrafts. 

France: Financial assets and liabilities of corporate and quasi-corporate enterprises (S 10) 
and households, including individual enterprises (S80). Private institutions serving households (S70) 
are excluded from Table 3 but included in household sector in the graphs. Banque de France, Bulletin 
Second Quarter 1994, Etudes, pp. 177ff. Total liabilities and assets= source totals minus trade credit, 
"decalages comptables" (items F65, F66 and F75) and, in the case of enterprise liabilities, shares 
(F50). Debt assets and liabilities = currency, deposits, securities and credit; long-term (F40 + F70 -
F75), short-term (FOO+ FlO + F30 + F60-F66 - F65) and, in the case of household assets, short-term 
mutual fund shares (F'53 l ), which is excluded from shares. All series used from Bank of France TOF 
diskette. 

Non-fmancial assets: INSEE, Comptes de patrimoine. Enterprises, total; households 
(graphs), housing assets only. 

Germany: Financial assets and liabilities of households and producing enterprises with 
80% of the liabilities of the separate housing sector added to those of households and 20% added to 
those of producing enterprises. Deutsche Bundesbank, Monthly Report, May 1994, pp. 19ff. Eastern 
Germany is included as from 1992. Total assets and liabilities = source adjusted to include shares at 
market value (for households: Bundesbank, ibid. p. 32; for enterprises: BIS estimates for 1992 and 
1993). Trade credit is deducted from enterprise sector assets and liabilities in Table 5 but only the 
assets could be deducted for the graphs. The' debt claim maturity breakdown for assets in Tables 3 and 
5 is from questionnaire answers - in the graphs, assets = placements with banks and building and loan 
associations and bonds (small amounts of money market paper are omitted); for liabilities, short-term 
= short-term bank loans; long-term= long-term bank loans plus loans from building associations and 
bonds (at book values). Household pension claims include funds placed with insurance enterprises and 
"other claims" in the source, which consist largely of pension claims on non-fmancial enterprises. 
Most series used from BIS Data Bank. 

Non-financial assets: enterprises; Federal Statistical Office, National Accounts, 
Fachserie 18, Reihe 3.1, Table 3.6.2 (western Germany), structures (excluding rental of housing) and 
equipment at replacement cost plus stocks (Table 6; BIS estimates for 1992 and 1993). Data in source 
relate to beginning of year and are used as end-year data for previous year. Households: unpublished 
Bundesbank estimates for total household tangible assets at replacement cost. 

Italy: Financial assets and liabilities: individual enterprises are included in the household 
sector in the tables but in the enterprise sector in the graphs (data for years prior to 1989 are available 
only on the latter basis). Bank of Italy, Supplement to Statistical Bulletin, Conti Finanziari (quarterly 
data as from 1990). Earlier data from OECD, Financial Accounts of OECD countries, 1991 (based on 
series published in Bank of Italy Annual Report appendices in previous years). Methodology for the 
two data sets differ. No adjustments made for trade credit except in the case of the enterprise sector in 
Table 5. Debt claims = currency, deposits, securities and credit; maturity breakdown as in source 
(long-term includes medium and long-term securities). 

Series for household tangible assets from answers to BIS questionnaire. 

Japan: Financial assets and liabilities, household and corporate business sectors. Bank of 
Japan, Flow of Funds Accounts in Japan and Economic Statistics Monthly. Totals exclude trade credit 
and, in the case of corporate liabilities, shares. Sectoral share holdings are at market values but on the 
liability side of the balance sheet they are shown only at book values. In the graphs, debt assets 
include, for households, only currency and deposits and for the corporate sector, only deposits and 
CDs. In the tables fIXed interest securities are included, classified, together with all time deposits, as 
long-term. Long-term household debt liabilities = housing credit, subject to instalment repayments, 
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total for all institutions shown in Bank of Japan, Economic Statistics Monthly, Table 58. Long-term 
company debt liabilities =bonds; total = loans plus bonds. 

Non-financial assets: Economic Planning Agency, Annual Report on the National 
Accounts, 1994, Table 2 II 1 (end of calendar year). Non-financial incorporated enterprises: total, 
stocks fixed assets, land, subsoi~ timber tracts and other non-reproducible assets (lines 1 + 2 + 3); 
households: stocks, fixed assets and land, excluding timber tracts etc. (lines 1 + 2 + 3i). 

Netherlands: Bank deposits and credit to individuals and enterprises, including public 
enterprises, from banks, .insurance companies and pension funds only. Tables: loans only; graphs: 
loans and securities, including participations (counted as long-term debt claims). Netherlands Bank, 
Quarterly Bulletin, Tables 2.1.3, banks (columns 5, 11, 16) and 2.2.1, insurance companies and 
pension funds (tables, loans only; graphs: column 8, total capital market investments - counted as 
long-term debt but includes participations and a small amount of short-term credit). 

Spain: Non-financial enterprises and households, including individual enterprises and 
non-profit-making private bodies. Bank of Spain, Cuentas Financieras de la Economfa Espanol. 
Credit and total fmancial assets and liabilities exclude trade credit (credit from domestic non-fmancial 
sectors) and, in the case of enterprise liabilities, shares issued. Debt assets and liabilities include 
(where relevant) cash, transferable and other deposits, short-term securities and (for enterprises only) 
bonds and credit granted (in the graphs a small amount of non-negotiable securities held by 
households is omitted). Long-term liabilities include only bonds. Total enterprise debt liabilities 
include substantial amounts of credit from abroad. Most series used taken from OECD Financial 
Accounts diskette, updated to 1993 from the Cuentas Financieras. 

Sweden: Financial assets and liabilities of enterprises and households, including 
unincorporated enterprises. Statistiska Meddelanden, Finansrakenskaper. Total financial assets and 
liabilities exclude trade credit so identified and, in the case of enterprises, inter-company liabilities. 
Household assets are adjusted to include shares at market value. Debt assets include cash, transferable 
and other deposits securities and credit. Long-term debt: for households, credit granted by mortgage 
banks; for companies, bonds only. Total household debt liabilities include substantial amounts of 
credit from the public sector. Most series available on OECD Financial Statistics diskette. 

Household housing assets = value of housing, owner-occupied, multi-unit and for 
recreational purposes and land used for all three types of housing. Data supplied by Statistics Sweden 
(letter 11/12/93). 

Switzerland: Bank lending to individuals and enterprises, including public enterprises. 
Swiss National Bank, Das Schweizerische Bankwesen im Jahre .... , Sectoral breakdown of (bank) 
assets. 1993 Table 33.4. Long-term debt liabilities: in tables= mortgages and fixed-term advances; in 
graphs: mortgages and securities; short-term= other forms of bank loan. 

United Kingdom: Balance sheets of industrial and commercial company sector and 
personal sector, including unincorporated enterprises. Central Statistical Office, The Blue Book 
(National Accounts) and Financial Statistics, Tables 9.lj and 9.11. In the tables, fmancial assets and 
liabilities exclude trade credit, accruals adjustments and miscellaneous instruments; in the graphs the 
unadjusted source totals are used, except for company liabilities, which exclude trade credit and shares 
= British company securities minus debenture and loan stock. Debt assets include, in the tables, 
deposits and claims on the public sector; in the graphs currency and, in the case of companies, 
deposits with building societies are omitted. Long-term debt, households = loans secured by 
dwellings, total; companies, debentures and loan stock issued (series supplied by CSO). Other debt of 
companies and (in the table) households includes bank credit other than for housing, finance leasing, 
other lending by financial institutions and by the public sector plus (table only) Bank of England issue 
department transactions in bills. In the graphs other household debt is consumer credit (Financial 
Statistics, Table 3.2b ). 
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United States: Financial assets and liabilities: Federal Reserve Board, Flow of Funds 
Accounts. Households, including non-profit organisations (LIOO) and all non-financial business (LIO!) 
(Non-fann corporate business (L104) for certain graphs, as expressly indicated). Total assets and 
liabilities exclude trade credit. Debt assets = deposits and credit market instruments; debt liabilities = 
credit market instruments; long-term = bonds and mortgages. Enterprise shares on issue: corporate 
equities at market value plus (table only) household holdings of equity in unincorporated enterprises 
at book value. All series used from Flow of Funds tape. 

Tangible assets: Federal Reserve Board, Balance Sheets for the US Economy, Total 
tangible assets at current cost (Tables B 100 to 102, line 2). FOF tape. 

II. FINANCIAL FLOWS FOR HOUSEHOLDS AND ENTERPRISES 

1. Interest received and paid by households and enterprises 

Australia: Interest paid and received by private corporate trading (non-financial) 
enterprises and households (including unincorporated enterprises), fmancial year ending in year for 
which the data is entered (from RBA answers to BIS questionnaire= national accounts) plus, in the 
case of household receipts, imputed interest on life and superannuation funds, Australian Bureau of 
Statistics, National Accounts 1991-92, Table 15, Household income (1992-93: BIS estimate). 

Belgium: Interest received and paid by households (S70 + S80) and net payments by 
companies (SlO + S40 + S50) from BNB answer to BIS questionnaire(= National Statistical institute, 
National Accounts data) updated by BIS estimates, annual. 

Canada: Interest, dividends and miscellaneous investment income received by 
households, Statistics Canada, National income and Expenditure Accounts, quarterly estimates, 
Table 6, Sources of personal income, line 9; interest rates paid by households on consumer and 
mortgage credit, calculated and supplied by Bank of Canada (letter 28/2/94); non-financial business, 
Statistics Canada, Quarterly Financial Statistics for Enterprises, all non-financial enterprises, 
Table 5, interest and dividends received (D86262), and total interest on borrowings (D86264). 

France: Interest rates received and paid by households and by companies and quasi­
companies. INSEE, Comptes Nationaux Trimestriels, Compte de revenu, ensemble des menages et 
societes et quasi-societes non-fmancieres, interets effectifs et (household revenue only) int. sur 
contrats d'assurances (=Annual supplied in Banque de France answer to BIS questionnaire). 

Germany: Interest received, persons, from Bundesbank answer to questionnaire; 
households, western Germany, interest and interest paid on consumer credit (Bundesbank answers to 
questionnaire and national accounts), plus interest paid on housing credit, estimated and supplied by 
Bundesbank (letter 2/9/93) - 1992: BIS estimate; interest paid by enterprises (Bundesbank answers to 
questionnaire and national accounts): interest received by production enterprises, western Germany, 
Volkswirtschaftliche Gesamtrechnung, Fachserie 18, Reihe 1.3, Table 3.3.1, interest, lines 67, 68, 69, 
72 (includes some other entrepreneurial income). 

Italy: Interest paid and received by households and non-financial enterprises, all from 
Bank ofltaly answer to BIS questionnaire (Statistical Office, National Accounts data). 

Japan: Households (including private unincorporated non-financial enterprises), interest 
income and consumer debt and other interest paid (Economic Planning Agency, Annual Report on the 
National Accounts, 1994, Table 3(l)Il.5 (quarterly series), lines 13(1) and 2 (1+2); Non-financial 
incorporated enterprises, ibid., T 1(2)II.1 (calendar years), lines 9(1) and 1(1). 

i1 

ii 

!I 
ii 
11 
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Netherlands; Interest receipts and payments of households and non-financial enterprises, 
Central Bureau of Statistics, National Accounts, Table S 80.l and S 10.1, code 2112 (rente). 

Spain: Interest receipts and expenditure of households and non-financial enterprises, 
Bank of Spain answers to BIS questionnaire (=Bank of Spain, Financial Accounts, income account 
S70/80 and S 10, item 6.1 plus, in the case of household receipts, item 6.4 (imputed interest on 
insurance contracts)). 

Sweden: Household interest payments from Riksbank answer to BIS questionnaire (from 
national accounts), receipts: Statistiska Meddelanden, Nationalriikenskaper, Table 7.VI, Income and 
outlay account, line 3 (excludes dividends), non-financial enterprise interest payments, net: ibid., 
Table 7.I, line 12 (excludes dividends). 

Switzerland: Households, interest received (excluding dividends) and interest paid on 
consumer debt (only), Federal Statistical Office, Swiss National Accounts, Table 4, 
Vermi:igenseinkommen der privaten Haushiilte, lines (a) and (c). 

United Kingdom: Total receipts and payments of interest and dividends by the personal 
sector and industrial and commercial companies, CSO, Bluebook, Table 3.8 (Annual data only) series 
GJDL, GJDK, XAGB and XAFZ. Corresponding unpublished quarterly data supplied by CSO (series 
excluding dividends are available for interest payments). 

United States: Personal interest income, Dept. of Commerce, Survey of Current 
Business, National Income and Product Accounts, Table 2.1, line 14; interest paid by non-financial 
corporations and by persons on consumer and mortgage credit, calculated and supplied by Federal 
Reserve Board (letter 11/3/94). 

Other series used: "Property and entrepreneurial income receipts and expenditure, 
interest", OECD National Accounts Volume II, Table 7, income and outlay account, lines 8 and 26 
(OECD tape). 

2. Enterprise operating surplus 

For Australia, gross operating surplus of private corporations (answer to questionnaire, 
annual); for Belgium, disposable income for non-financial enterprises (answer to questionnaire 
updated by BIS estimates, annual); for Canada, operating profit, Financial Statistics for Enterprises, 
Table 5, quarterly (Cansim/DRI); for France, gross disposable income of corporate and quasi­
corporate enterprises (answer to questionnaire, annual; BIS Data Bank, quarterly); for Spain, gross 
operating surplus, Bank of Spain, Financial Accounts, operating accounts of non-financial enterprises, 
1993 p. 116, annual; for the United Kingdom, gross trading profits of companies and public 
corporations (BIS Data Bank, quarterly); for the United States, US internal surplus of non-farm 
corporations (Flow of Funds tape, quarterly). For other countries, "Operating surplus, corporate and 
quasi-corporate enterprises", OECD National Accounts Volume II, Table 7, income and outlay 
account, line 1 (OECD tape). 

3. Company internal financing, financial deficit and investment 

Provisionally, for all countries from OECD National Accounts Volume II, Table 7, 
capital accumulation account. Internal financing = net saving and consumption of fixed capital, lines 1 
and 2, external financing= net lending, line 18, and gross investment= increase in stocks, investment 
in fixed capital and purchases ofland and intangible assets, net, lines 8 to 13 (OECD tape). 

,[ 

ii 
I 
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4. Share issues by non-financial companies 

BIS Data Bank exc.ept Italy, as from 1990: Bank of Italy CD-ROM, prior to 1990, as for 
Spain aod Sweden, from OECD Finaocial Accounts. 
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The structure of credit to the non-government sector and the transmission 
mechanism of monetary policy: a cross-country comparisonl 

Claudio E.V. Borio 
Bank for International Settlements 

INTRODUCTION 

Credit has long been recogoised as an important variable in the transmission mechanism 
of monetary policy. Admittedly, the attention given to it has varied markedly, not only over time and 
across countries, but also as between policy-makers and academic economists. It seems fair to say that 
central bankers, accustomed to tracing the effects of their actions through the financial system, have 
probably laid more emphasis on credit than academics, who are more used to thinking in terms of 
simple paradigms where credit may not even appear explicitly. Similarly, credit has traditionally been 
more prominent in policy discussions in several continental European countries than in some Anglo­
Saxon ones, especially the United States, partly because of a less pervasive monetarist tradition and 
the active use of direct controls on lending in the implementation of policy. At the same time, these 
differences have ·tended to narrow in recent years: monetary authorities have abandoned direct 
controls; in the wake of the broader deregulation process, fmancial structures have moved closer 
together; under the impetus of new analytical tools, the economics profession has revalued the role of 
credit in the context of asymmetric information between providers and users of funds; and the 
balance-sheet adjustments following the pronounced asset price cycles of the 1980s and early 1990s in 
several countries, not least the United States, have led to concerns about a "credit crunch". 

The aim of this paper is to provide a comparative overview of the structure of credit to 
the non-government sector in the fourteen countries covered by the project on the transmission 
mechanism. Several aspects of potential interest are considered: who provides the credit; who receives 
it; its currency composition; whether it takes the form of loans or securities; its maturity breakdown; 
the adjustability of the contractual interest rates charged; terms and conditions that may limit the 
suppliers' ability to control the amounts extended in the short term; and collateral. The main focus is 
on the amounts outstanding at the most recent comparable date available. Where possible, the 
situation in the early 1980s is also considered so as to identify any major changes over time. 

An analysis of this kind can be of significant interest. On a priori grounds, there are good 
reasons for believing that the aforementioned aspects contribute to shaping the pattern of responses of 
spending decisions to monetary conditions. They affect the incidence of policy as between different 
sectors, such as households and businesses. They help to determine the relative sigoificance of the 
·channels of transmission, such as those operating through changes in the cash flow and balance-sheet 
positions of agents and those taking effect via changes in interest rates at the margin. They can affect 
the intensity of the response of private agents to a given policy impulse. 

Indeed, several recent episodes have highlighted the relevance of these aspects of 
financial structure for the transmission of policy. The experience of those countries that have 
witnessed large credit/asset price cycles has hammered home the message that the conjunction of the 
overstretching of agents' balance sheets with falling asset prices and hence collateral values can blunt 
the effectiveness of cuts in policy rates. More generally, it has brought to light the significance ofnon­
interest rate restrictions on the availability of credit. Similarly, the autumn 1992 ERM crisis 

1 I would like to thank Philippe Hainaut and also Gerd Schnabel for invaluable statistical assistance. 
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uncovered hitherto largely unnoticed differences in the speed and intensity of the response of interest 
rates on new and, above all, existing debt contracts to short-run increases in policy rates geared to 
defending external parities. Together with differences in the health of the balance sheets of financial 
and non-financial agents, these implied a marked divergence in the ability of monetary authorities to 
sustain exchange rate commitments. · 

And yet, despite such compelling theoretical arguments and empirical evidence, we still 
know very little about international differences in financial structure impinging on the transmission 
mechanism. While a very useful step, the work done in the context of last year's BIS meeting of 
central bank economists could not cover all the relevant aspects systematically. Admittedly, the 
structure of credit to the non-government sector, while important, is but one element of the whole 
story. The findings of this study should therefore be considered in conjunction with the accompanying 
papers on the complete balance sheets of non-financial agents and on the responsiveness of lending 
rates to policy rates (Kneeshaw (1995) and Borio and Fritz (1995)). 

This inquiry is largely based on the central banks' responses to the questionnaire on 
financial structure and on subsequent contacts. It also relies on BIS estimates based on other sources 
of information. Boxes in the text and Annex I contain information about the data used and the main 
assumptions underlying the figures in the tables. This should facilitate the assessment of the reliability 
of the estimates made as well as the identification of potential pitfalls and possible improvements. 

The structure of the paper is straightforward. The first section provides an overview of 
the main arguments and findings. It is written so as to be relatively self-contained. In the second 
section the empirical findings relating to the various characteristics of credit are discussed sequentially 
in more detail. Each of them is preceded by conjectures about their potential relevance for the 
transmission mechanism. 

II. OVERVIEW AND SUMMARY 

Some of the main findings of this inquiry may be more easily summarised with the help 
of Table 1. The table highlights certain key characteristics of credit to the non-government sector. For 
any given characteristic, it assigns to each country a score ranging from 1 ("comparatively very low") 
to 4 ("comparatively very high");2 details on the measures and percentage brackets are shown in 
Box 1. As a heuristic device, Anglo-Saxon countries are grouped together: one interesting question is 
the extent to which this popular classification can be useful in identifying similarities and differences 
across countries. 

The distinction does seem to perform rather well in a number of respects. This is not so 
much true for the ratio of total credit to GDP:3 Anglo-Saxon economies do all fall in the mid-range, 
but by implication other countries are either ranked above (notably Japan, Switzerland, Sweden and 
Germany) or below. It applies, however, to three ratios, all comparatively high in Anglo-Saxon 
countries, viz. the shares of credit to households, in the form of securities and granted by non-banks. 
The United Kingdom is the member of the group that fits least well, mainly because of the ambiguity 
in the definition of a "bank" .4 Similar definitional problems cloud the position of Sweden and Japan, 
otherwise more akin to that of countries in the non-Anglo-Saxon group. 

2 The terms "comparatively high/low" should be interpreted loosely. The ranges were not chosen so as to 
necessarily split the set of countries in the sample into two groupings of equal size. 

3 Total credit is defined to exclude any direct credit from non-residents (unless in the form of securities) as 
well as trade credit and direct lending from the govermnent sector. 

4 It would have been true also for the share of securities in total credit (score~ 2) had it not been for the very 
large recent upward revision. See below. 
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As regards changes over time, a preliminary inspection hardly reveals a tendency towards 
convergence with respect to the aforementioned characteristics. The ratio of total credit to GDP has 
tended to grow comparatively fast in both Anglo-Saxon and other high-ratio countries. The 
polarisation of the share of credit going to the household sector has, if anything,. increased. The share 
of securities in total credit has tended to rise in Anglo-Saxon countries;5 with the exception of Japan, 
France and Germany, little growth can be detected elsewhere. That of "banks" has either remained 
broadly stable or fallen in the Anglo-Saxon group, and has risen or changed little in a majority of 
other countries; a sharp increase, though, can be observed in Australia, partly as a result of changes in 
the legal status of certain institutions. 

The findings concerning convergence, in particular, should be treated with caution. The 
use of estimates at only two points in time may be misleading, not least because of the different 
cyclical positions of the economies. Similarly, comparing stock figures at ten-year intervals tends to 
understate the impact of more recent changes, which would be reflected primarily in flows. 
Nevertheless, the findings do suggest that convergence has primarily occurred in other dimensions. 
One example is the development of commercial paper markets, generally of older vintage in Anglo­
Saxon countries6 and opened mainly in the second half of the 1980s elsewhere. Not only have they 
come to represent in .several cases a considerable proportion of total securities outstanding and a 
significant factor contributing to competitive pressures in the banking sector; their structure and 
organisation, while retaining many country-specific features, have come to resemble more closely 
those of seasoned markets. More generally and importantly, the main aspect in which financial 
systems have converged is the relaxation of direct controls and constraints on the balance sheets of 
financial institutions. This dimension, of great significance for the transmission of monetary policy, 
cannot be captured by the above statistics. 

In fact, from the perspective of the transmission mechanism, most of the above findings, 
taken in isolation, are of only moderate significance. The comparatively high share of credit to 
households in Anglo-Saxon and a few other countries suggests that the analysis of the impact of 
monetary policy should pay particular attention to this sector. At least for the Anglo-Saxon countries, 
this conclusion is reinforced by considering household sector debt in relation to income and assets 
(Kneeshaw (1995)). A high share of disintermediated finance indicates that the relative characteristics 
of the supply of credit are likely to play a significant role. Although precise generalisations are 
difficult, on balance in securities markets interest rates typically adjust faster and investors are less 
willing to temporarily insulate borrowers from adverse changes in economic conditions. 

Of more immediate interest is the maturity brealcdown and, complementary to it, the 
degree of adjustability of interest rates on debt contracts. For present purposes, "variable" or 
"adjustable" rate debt has been defined to comprise debt on which interest rates are reviewable within 
one year (including, therefore, all short-term credit) and move primarily in relation to short-term rates. 
The second criterion is important because in a number of countries rates may be adjustable at any time 
or at short intervals but, mainly because of the sources of financing of institutions, they tend to behave 
more like long-term rates. This is the case, for example, in Switzerland, Spain, Japan and, to a lesser 
extent, Germany, especially in the mortgage market. On a priori grounds, one would expect that, the 
larger the share of variable rate financing, the stronger will be the cash-flow and income effects 
associated with monetary impulses. Moreover, as highlighted by the ERM crisis of 1992, the 
widespread use of variable rate financing can complicate the pursuit of exchange rate targets in the 
short run: it can speed up and amplify the transmission of higher short-term rates geared to defending 
the external value of the currency, a rather uncomfortable situation, especially in the presence of 
wealcnesses in the balance sheets of both non-financial and financial sectors. 

The available estimates are still rather tentative, at least with regard to adjustable rate 
financing. They suggest that the basic criterion chosen for classifying countries performs rather well 

s The short sample period makes it difficult to compare Australia, where it has fallen, with the rest. 

6 The United Kingdom is the exception; the market opened there in 1987. 
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I Scores on a cardinal scale ranging from 1 C1comparatively very low11
) to 4 (11 comparatively very high"). The key shares together with the corresponding ranges are shown in 

Box 1. 2 Narrowly defined; where not available, based on likely size of the unincorporated sector. 3 Excluding/illcluding building societies from/in the definit!on of banks. 
4 Excluding/including specialised financial institutions from/in the definition of banks. 5 Related to short-term rates. 6 Probably similar to France and Belgium. 7 Where no precise 
figures are available, the classification is only approximate. 
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Box 1: Background information to Table 1 * 

Total credit: measure: percentage of GDP. 
ranges: $ 90; 91-110; 111-130; > 130. 

Credit to households: measure: share of credit to households (narrowly defined) in total 
credit. 

ranges: $ 25; 26-40; 41-50; > 50. 

Securitised credit: measure: share of securities in total credit. 
ranges: $ 5; 6-10; 11-15; > 15. 

Non-bank credit: measure: share of OFI loans plus securities in total credit. 
ranges: $ 20; 21-34; 35-49; > 49. 

OFI!oans: measure: share of OFI loans in total loans. 
ranges: $ 15; 16-25; 26-35; > 35. 

Short-term credit: measure: share of short-term credit in total credit. 
ranges: $ 20; 21-29; 30-39; > 39. 

Adjustable rate credit: measure: share of adjustable rate credit related to short-term rates 
(up to and including one-year maturity) in total credit. 

ranges: $ 40; 41-50; 51-60; > 60. 

Households: measure: share of that type of credit in total credit to households. 
ranges: $ 20; 21-40; 41-60; > 60. 

Businesses: measure: share of that type of credit in total credit to businesses. 
ranges: $ 35; 36-45; 46-55; > 55. 

Real estate collateral: measure: share ofloans backed by real estate collateral in total 
lending. 

ranges: $ 30; 31-40; 41-50; > 50. 

Credit lines: measure: share of credit line financing in total lending. 
ranges: $ 10; 11-19; 20-29; > 29. 

Foreign currency credit: measure: share of foreign currency financing in total credit. 
ranges: $ 6; 7-9; 10-12; > 12. 

* The ranges have partly been chosen with a view to avoiding bunching around thresholds. 
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in this case too, although subject to important qualifications. Anglo-Saxon countries appear on 
average to exhibit comparatively high shares of short-term and variable rate credit. This is especially 
true for households. Indeed, in sharp contrast to most other countries, in all of them the share of 
household credit at variable rates appears to be at least roughly as high as that of the business sector, 
and considerably higher in the United Kingdom and Canada. The specificities of housing finance and 
the comparatively high share of fixed rate long-term securities are primarily responsible for this result. 

A major exception to the aforementioned pattern is the United States. In terms of the 
share of both short-term and adjustable rate financing the country ranks very low, its characteristics 
apparently being considerably closer to those of, say, Germany and Switzerland. One important 
qualification is the ease with which agents can switch between variable and fixed rate debt. In contrast 
to most other countries, the. marginal cost of switching is very low. Although agents may and often do 
pay up front for this flexibility, no pecuniary penalties attach to the early repayment of much of the 
debt at the time of the switch. This is true at least in the mortgage sector and for a sizable fraction of 
corporate bond financing, which is usually in the form of callable securities. The evidence indicates 
that early repayment is indeed quite common. A second qualification is that the use of off-balance­
sheet instruments, notably swaps, for the management of interest rate risk exposures appears to be 
considerably more widespread than elsewhere. The quantitative significance of this factor, however, is 
much harder to assess. 

Among non-Anglo-Saxon countries, one significant exception to the general pattern is 
Italy: its financial system exhibits the highest share of variable rate credit, possibly as high as around 
three-quarters. Admittedly, the definition of short-term credit for Italy extends to eighteen months. 
But the main reasons for this finding appear to be the exceptionally high share of current account, 
reviewable rate credit from banks and the size of the adjustable rate sector in the mortgage market. 

Information on changes in the share of variable rate financing over time is extremely 
limited. Countries were able to provide estimates only for the present situation, and even then only 
very rough ones. Better data are available, however, on the maturity breakdown, a key element for 
calculating total adjustable rate debt. The share of short-term credit appears to have remained 
remarkably stable compared with the early 1980s, generally falling only slightly, by around 
2-5 percentage points. The only two countries where a marked fall has been observed are Sweden and 
the United Kingdom; even so, this fall may be overstated by the assumptions underlying the 
breakdown. Far less is known about the evolution of the share of medium and long-term debt at 
adjustable rates. There are some indications that it has risen in certain segments, notably, in the 
mortgage sector in those countries where variable rate lending was introduced only during the 1980s, 
typically as a result of deregulation. Sweden and Belgium are two such examples. By contrast, it 
appears to have fallen in the same sector in other countries, especially the United Kingdom and the 
United States. These few pointers, taken in isolation, would suggest a certain degree of convergence. 
They are not, however, sufficient to form an overall view of developments. 

Interest rates, the "price" of credit, are but one, albeit the most important, factor 
influencing the response of agents to changing supply and demand conditions. A second dimension 
concerns those elements that affect, broadly spealcing, the "availability" of credit. Collateral is one of 
them. A second is rationing, i.e. the refusal to grant as much credit as is demanded on the observed 
interest and non-interest terms. 

Changes in the value of collateral can affect the availability of credit for two reasons. 
Ex ante, they change the expected pay-off to lenders in the event that the borrower defaults. Ex post, 
they affect lenders' actual loss experience, influencing the terms on which they can in tum obtain 
funds and their perceptions of risk. The positive relationship between the value of collateral and credit 
availability can generate a self-reinforcing process, in both the upward and downward direction. Clear 
signs of this process were evident in several countries during the 1980s and early 1990s, especially in 
some Anglo-Saxon and Nordic countries and also in Japan: asset prices, notably real estate prices, 
went through a boom-bust cycle; easy access to credit gave way to concerns about a potential credit 
crunch. Ample credit availability was due in no small measure to structural developments, namely 
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deregulation and heightening competitive pressures. But at least in those countries experiencing the 
largest asset price movements, it was also connected in part with comparatively easy monetary 
conditions. In general, the collateral channel would tend to reinforce monetary impulses: a 
tightening/easing of policy would be associated with downward/upward pressure on the value of 
collateral. The quantitative significance of this channel increases with the sensitivity of collateral 
values to interest rates and with the use of collateral in debt contracts. 

Information on collateral is very limited. Fortmiately, some data are available for the real 
estate component, a key one in the present context. Barring definitional problems, the evidence 
suggests that even here the distinction between Anglo-Saxon and other countries performs rather well. 
More importantly, it points to a considerable overlap between the set of countries where the 
interaction between asset prices and credit has been most pronounced and those where the share of 
real estate collateralised loans is highest or has risen most sharply. Three out of the four Anglo-Saxon 
countries exhibit comparatively high shares of total loans backed by real estate collateral; Australia 
appears to be an exception, being broadly in line with the rest. Outside this group, the share is very 
high in Switzerland and Sweden. No precise figures are available for Japan, but there are indications 
that the country may rank relatively high. Data for the early 1980s suggest that these countries and 
Australia are also the ones that have experienced the largest increase in the share over time, 7 whereas 
it has mostly remained broadly stable or fallen elsewhere. On the whole, the evidence lends some 
support to the view that the interaction between credit availability and collateral may have had a 
significant role in the aforementioned developments during the recent business cycle. 

Direct evidence on rationing is difficult to obtain. Regulation-induced rationing is not 
likely to play a significant role nowadays given the general relaxation of restrictions on credit 
institutions' balance sheets and interest rates. It is most likely to have survived in the housing sector in 
some countries; even so, the general expansion of an unconstrained finance segment limits further its 
macroeconomic relevance. On the other hand, rationing may also arise in the absence of regulation. 
Rather than attempting to identify where it applies, this survey has less ambitiously looked for 
indicators of its absence. 

Credit extended under standing facilities, giving borrowers discretion over the timing of 
drawdowns, is one easily observable, albeit imperfect, example. This information is also one element 
that may help to explain differences in the timing of the response of credit to monetary policy 
impulses. Available evidence indicates that in this area the basic criterion for country classification 
appears to be of little use: it is not possible to detect systematic differences in the share of credit 
drawn under standing facilities in the two groups. The share is exceptionally high in Austria. It is also 
quite high in Italy, where as much as half of total lending by short-term credit banks falls within this 
category. Somewhat surprisingly, it appears to be quite low in the United Kingdom, once known as an 
"overdraft economy". The rapidly rising share of housing credits is part of the explanation. It has not 
as yet been possible to establish the extent to which issues of definition or coverage may also be 
responsible. 

Explicit consideration of the currency composition of credit discloses an additional 
dimension of the transmission mechanism. Changes in domestic interest rates do not have a direct 
effect on the part of the indebtedness of residents denominated in foreign currency, which depends on 
foreign monetary conditions. On the other hand, the relevance of the exchange rate in the transmission 
mechanism is heightened, through its effect on the domestic currency value of outstanding debt. 
Proper assessment of the significance of this channel would call for a consideration of both assets and 
liabilities together with on and off-balance-sheet exposures. The data collected here look at only one, 
though important, side of the story but exclude credit received directly from non-residents unless it is 
in the form of securities (where available). Here again, the basic criterion for classifying countries is 
oflittle help. Foreign currency denominated credit is typically of the order of5% or less of total credit 
in most countries. It is considerably higher only in Italy and, to a lesser extent, Sweden and Canada. 

7 The exception is Switzerland, where the share has remained broadly stable. 
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Turning next to more general conclusions, this inquiry has revealed a significant gap in 
existing information about the characteristics of debt contracts. Some of these characteristics, such as 
the degree of adjustability of interest rates, are probably at the heart of the transmission mechanism of 
monetary policy. No doubt some improvements in the estimates presented und~r the· various headings 
can be made relatively easily; others will most likely remain beyond reach. This has two implications. 
For the narrow purposes of this study, it complicates an assessment of the margin of error surrounding 
the findings, especially as regards international comparisons. From a longer-term perspective, it raises 
the question of whether some effort on ·the part of central banks to upgrade information in this area 
may not be justified. 

The study makes little attempt to explain the reasons for the specific configuration of 
debt contracts observed. An understanding of what lies behind them would clearly be of interest. It 
would cast light on the extent to which certain characteristics are likely to persist over time as well as 
on their probable foture evolution. Above all, it would help to identify the extent to which certain 
features are, directly or indirectly, shaped by the course of monetary policy itself, most notably the 
average maturity and degree of interest rate variability of debt contracts. This may not matter so much 
in the short run. It is, however, of considerable relevance in the long run to the extent that the 
monetary authorities have some preference for one type of system over another. 

HI. CREDIT CHARACTERISTICS: WHAT THEY ARE AND WHY THEY 
MATTER 

1. Total credit to the non-government sector 

The basic credit aggregate examined in this study covers the credit obtained by domestic 
households and businesses from domestic financial institutions plus any securities outstanding (not 
held by those institutions). It thus generally excludes trade credit and loans from abroad and from the 
government. 8 For simplicity, it will be henceforth be referred to as "total credit to the non-government 
sector" or "total credit" for short. 

The ratio of total credit to the non-goverrunent sector to GDP typically ranges from 
around 80% to 130% in the countries considered (Table 2). It is by far the highest in Japan, at around 
200%, and the lowest in Italy, at less than 70%. The ratio is also comparatively high in Switzerland, 
Sweden .and Germany; in Anglo-Saxon countries it is somewhat higher than in several continental 
European economies. 

Generally speaking, the countries with relatively higher ratios and in the Anglo-Saxon 
group have experienced the faster increases during the past decade.9,IO The United States does not 
seem to fit this pattern clearly; the size of the rise, however, is somewhat underestimated, as by end-
1993 a considerable downward adjustment in indebtedness had already taken place. 

8 In some cases the aggregate may not fully meet these criteria. The discrepancies would in any case be 
small. For the treatment of public sector enterprises, see Table 3. The accompanying paper on balance 
sheets uses a more comprehensive definition of credit and debt. 

9 Unfortunately, the figures for Australia cannot illustrate the increase as the earliest observation relates to 
1988. 

10 The large increase in Germany is partly due to reunification. 

i 
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Australia ............... 98 
Austria .................. 88 
Belgium ................ 86 
Canada .................. 108 
France ................... 90 
Germany ............... 125 
Italy ...................... 64 
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Table 2 

Credit to the non-government sector! 
(as a percentage of GDP) 

19833 

102 Japan .................... 
73 Netherlands .......... 

77 Spain .................... 

87 Sweden ················ 
71 Switzerland4 ......... 

97 United Kingdom ... 
57 United States ........ 

19932 19833 

202 158 
115 93 
79 80 

143 94 
179 1395 

117 58 
114 96 

1 Loans from banks and other financial institutions as well as securities outstanding; excluding trade credit. 2 Sweden 
and Switzerland: 1992. 3 Australia: 1988; Belgium and Sweden: 1982; Italy: 1989. 4 Pension fund and life assurance 
company loans partly estimated. 5 Excluding securities. 

2. Breakdown by recipients: households and businesses 

The breakdown of total credit into the amounts received by households and businesses 
may help to cast light on the relative incidence of monetary policy on the two sectors. Both the level 
and, above all, the structure of indebtedness of the two categories of borrower are generally quite 
different, not least in terms of contract characteristics such as maturity, adjustability of interest rates, 
marketability of the claims, collateral and control over the timing and size of disbursements. 11 Several 
factors underlie such differences: the use of the funds (primarily housing expenditure and consumer 
credit for households vs. short-term and long-term capital needs for businesses), the size of the 
borrowing units, the sources of repayment, the information available about reimbursement 
capabilities, the ease of access to alternative funding sources, the sophistication of cash-flow 
management and targeted government policy in the pursuit of economic and social objectives. The 
differences in contract terms can affect the responsiveness of spending decisions to changes in 
monetary conditions as well as the specific channels of transmission.12 Housing expenditure, for 
instance, is typically a component of aggregate demand found to be comparatively sensitive to interest 
rate changes; mortgage debt accounts for the bulk of credit to the household sector in all countries. 

A breakdown of credit between households and businesses is available for all countries. 
International comparisons, however, should take into account the lack of uniformity in the definition 
of the sectors. The main problem relates to the treatment of unincorporated businesses (Table 3). 
Owing to lack of information, in seven countries (Australia, Belgium, Japan, Spain, Sweden, 13 

Switzerland and the United Kingdom) this sector is considered together with households; only in 
some of these cases are some very rough estimates as to its size possible.14 For five other countries 

11 What follows focuses exclusively on the characteristics of contract terms. Other factors are of course 
relevant to the assessment of the responsiveness of the two sectors to monetary policy impulses. Gearing 
ratios and the assets side of balance sheets are considered in Kneeshaw (1995). 

12 A rapidly expanding literature on the relevance of liquidity constraints to expenditure and production 
decisions, for instance, is beginning to document these. 

13 For Sweden, separate data appear to exist at least for loans granted. 

14 Obtained residually by estimating credit to the household sector narrowly defined. The sector comprising 
households narrowly defined and unincOrporated businesses is sometimes referred to as the 11personal" 
sector. 
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Table 3 

Treatment of unincorporated and public sector enterprises 
. 

Australia .................... . 
Austria ....................... . 

Belgium ..................... . 

Canada ....................... . 
France ........................ . 

Germany .................... . 
Italy ........................... . 

Japan ......................... . 

Netherlands ................ . 
Spain ......................... . 

Sweden ...................... . 

Switzerland ................ . 
United Kingdom ........ . 

United States .............. . 

Sectorisation l 

H 
B 

H 
B' 
H 
H4 

H 
H 
B 

H 
H 

B/H 

H 
B 

H =households; B =business; * =yes. 

Unincorporated businesses 

Official statistics2 Estimate 

5 

* 
* 
5 * 
* 

* 

* 
5 

* 
* 

Public sector 
enterprises 

Inclusion 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

1 Standard official sectorisation. In some countries where the sector is mainly included under households, units of 
sufficient size are included in the business sector. 2 Indicates the availability of official estimates at least for the amount 
of credit received by the sector; the precise statistical definition of the sector appears to differ across 
countries. 3 Answers to the questionnaire; included with households in the flow of funds. 4 Answers to the 
questionnaire. 5 Banking statistics only. 

(Canada, France, Italy, the United States and, recently, Germany), 15 separate estimates for credit to 
the unincorporated business sector are available, even though precise definitions or criteria for 
classification appear to differ16 and there may be comparatively limited data about credit terms. The 
narrow definition of the household sector is used in Austria and the Netherlands. In Switzerland small 
unincorporated units are likely to be included at least in part in the household sector. 17 

The unincorporated sector will generally include a wide spectrum of borrowers, ranging 
from self-employed individuals to possibly comparatively sizable business units. 18 Given the 
heterogeneity of the grouping, the terms on which credit is obtained will differ considerably, in some 
cases being relatively close to households regarded as consumer units, in others to those of larger 
production units. In order to facilitate comparisons, in the following paragraphs separate figures for 
alternative definitions of the household and business sectors will be provided whenever possible. 

15 Strictly speaking, in Germany this is so only for the banking statistics; their coverage, however, is very 
broad. 

16 For example, at least in the case of Italy sole proprietorships and partnerships without an independent 
identity would be grouped with the business sector if' larger than a threshold size (twenty employees). This 
may be typical of several continental European countries. The US classification does not appear to make 
any such distinction, an approach that seems common in Anglo-Saxon countries. The reason may be that 
comparatively large unincorporated businesses are rare. 

17 The criterion is whether the personal and business accounts are kept separate or not. 

18 Moreover, the size and composition of this sector will vary significantly across countries depending on the 
structure of production, legal, regulatory and tax factors impinging on the decision to incorporate, the 
precise statistical criteria adopted and the accuracy ofreporting systems. 
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The available information indicates that, narrowly defined ("consumers"), the household 
sector accounts for less than half of total credit outstanding in almost all countries (Table 4). The main 
exceptions are the United Kingdom (well over 50%), the United States and Canada (not much over 
50%). 19 At the other end of the spectrnm, the share of credit to the household sector is lowest in Italy 
and Japan, the two countries with the highest saving ratios, in the region of 15%. On average, the 
share appears to be higher in Anglo-Saxon countries than elsewhere. 

The amount of credit absorbed by the unincorporated sector varies considerably across 
countries. It ranges from less than 10% in the United Kingdom, France and, probably, Sweden to 
almost 20% in the United States. 

A second source of lack of uniformity in the breakdown of credit between households 
and businesses arises from the treatment of public sector enterprises. The available information 
appears to indicate that they are included in the business sector in most countries {Table 3); the United 
Kingdom and Japan are two notable exceptions. Given the share of credit absorbed by these 
companies, the main impact is likely to be on the relative size of the stock of debt securities 
outstanding (see below). 

As regards movements over time in the share of the various sectors, credit to households 
appears to have grown faster than that to the business sector in a majority of countries. Its share has 
tended to rise in those belonging to the Anglo-Saxon group; no clear pattern emerges elsewhere. The 
increase has been especially pronounced in Australia (broad definition).20 By contrast, marked 
declines have tal<en place only in Germany and Sweden. A sharp fall in the share of credit to the 
unincorporated sector is apparent in the United States. 

3. Breakdown by suppliers: credit intermediaries versus markets 

A stylised distinction is often made between credit provided through credit 
intermediaries, such as banks and other financial institutions, and through the money and capital 
markets. This distinction would be of no relevance to the transmission mechanism if borrowers were 
indifferent between the two sources of funds. Several factors, however, limit the substitutability 
between them. Some of these are of a legal and regulatory nature. For example, at least until recently, 
several countries have tended to impose restrictions on the development of firms' access to money and 
capital market financing. One reason is that it was felt that their expansion could either undermine the 
"effectiveness" of monetary policy, especially if exercised through direct controls on credit 
intermediaries, or interfere with credit allocation objectives.21 Other factors are of a more fundamental 
character. In particular, the greater the need for ex ante screening and ex post monitoring on the part 
of the lender because of the nature of the borrower or the use of the funds, the greater is the likelihood 
that the finance will be provided by a credit intermediary and tal<e the form of a non-marketable loan 
rather than tradable security. The main reason is that it is difficult credibly to transfer the information 
on which the transaction is based to other potential lenders, which limits the marketability and 

· liquidity of the claim. 

19 The very high Swiss figure may in part reflect the extensive use of housing credit at relatively attractive 
amortisation conditions: capital is never repaid while the borrower retains the benefits of the capital gain. 
Nevertheless, in relation to household income, indebtedness remains suspiciously high. See Kneeshaw 
(1995). 

20 It also appears to have been very large in Spain (narrow definition), but the underlying estimates are very 
rough. 

21 The former argument applies mainly to the development of money markets such as the commercial paper 
market, and the latter to that of longer-term capital markets. 



Table 4 

Breakdown by recipients: households and businesses 

AU AT BE CA FR DE IT JP NL 

1993 

Households1 ............ 53 32 48 52 38 53 29 28 43 
Consumers ........... .. 32 .. 52 29 38 16 162 43 
Unincorporated .... - - 9 152 13 122 -.. .. 

Businesses ............... 47 68 52 48 62 47 71 72 57 
Unincorporated .... - .. - 10 - - - - .. 

. 

Total ....................... 100 100 100 100 100 100 100 100 100 

1983 

Households .............. 42 27 40 44 41 60 30 23 44 
Consumers ........... .. 27 .. 44 .. 47 .. 13 44 . 
Unincorporated .... .. - .. - .. 132 . . 10 -

Businesses ............... 58 73 60 56 59 40 70 77 56 
Unincorporated .... - .. - 13 - - - - .. 

Total ....................... 100 100 100 100 100 100 100 100 100 

- =not applicable (given definition used in reply to the questionnaire); .. =not available. 

1 Generally including non-profit-making institutions. 2 Estimate. 3 Some 7% of bank lending to households and businesses. 

ES SE 

41 37 
312 .. 
102 3 .. 

59 63 
- -

100 100 

32 49 
152 . . 
172 .. 
68 51 

- -
100 100 

CH UK 

512 59 
512 542 

. . 52 

492 41 
-. . 

100 100 

562 65 
562 542 

- 112 

442 35 
-.. 

100 100 

us 

53 
53 

-

47 
18 

100 

48 
48 
-

52 
26 

100 

-...] 
0 
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Given these possible limitations on substitutability, regardless of their origin, supply 
conditions impinging on the provision of the two basic forms of finance cannot be disregarded. And 
to the extent that monetary policy instruments have a differential impact on the two, they will also be 
of relevance to the transmission mechanism. For example, ceteris paribus, the poor state of banks' 
balance sheets in the United States is widely believed to have blunted the expansionary impact of cuts 
in policy rates; but the problem would presumably have been more severe in the absence of well­
developed securities markets, tlnough which other, less constrained lenders could directly meet the 
higher demand for funds. 

It is not straightforward to make propositions of general validity regarding the 
relationship between the degree of development of disintermediated finance across countries and the 
likely strength of the response of the economy to monetary policy impulses. Much will depend on the 
factors explaining the comparative size of the markets in specific cases. Nevertheless, on balance, 
compared with loan ("customer") markets, in securities ("auction") markets interest rates typically 
adjust faster22 and investors are less willing to temporarily insulate borrowers from adverse changes in 
economic conditions. This is especially so when loan markets are characterised by close relationships 
between lenders and borrowers. 

Confirming widely held views, the available data indicate that securities generally make 
up a larger share of overall credit in Anglo-Saxon countries than elsewhere (Table 5). The quantitative 
significance of securities is highest in the United States and, surprisingly, the United Kingdom,23 

where they account for close to one-fifth of overall credit.24 It is lowest in Austria, where less than 2% 
of overall credit talces this form. In addition, the above statistics probably underestimate the gap 
between the two groups of countries, since in several non-Anglo-Saxon economies the main issuers 
tend to be public sector enterprises, whose behaviour is likely to be less responsive to economic 
incentives and constraints. 

As regards changes over time, the picture is mixed. In some countries there has been a 
considerable rise in the share of securities, most notably in the United Kingdom, Japan, France, 
Germany and the United States. Elsewhere, the share has mostly remained broadly unchanged or has 
even declined. At this level of aggregation at least, the figures suggest that often-heard claims of a 
pronounced generalised trend towards disintermediation of credit institutions do not appear to be 
justified.25 They also fail to identify any marked tendency towards convergence between Anglo-Saxon 
and other countries. 

Certain caveats should be borne in mind when interpreting the above data. There is a grey 
area surrounding the stylised distinction between intermediated credit/loans, on the one hand, and 
market financing/securities, on the other. This in some instances affects the comparability of national 
statistics and may have a bearing on the transmission mechanism more generally. Two significant 
examples relate, respectively, to the long and short-term ends of the maturity spectrum. 

The markets for private placements of long-term securities represent a half-way house 
between those for public offerings and for loans: in general, there is less publicly available 
information about would-be borrowers than in public markets, independent screening is more 
important and the securities are far less liquid. Whether the markets behave more like those for loans 

- or securities is an empirical question; the answer will depend, inter alia, on the legal and regulatory 
environment supporting the development of the markets, the types of investor involved and broader 
institutional factors. In national statistics, in fact, these markets are not treated uniformly. In the 

22 On these issues, see Borio and Fritz (1995). 

23 In the United Kingdom, this results from a recent sizable upward revision in total securities, accompanied 
by a more moderate downward revision in bank lending. Before the revision, the share of securities was 
less than I 0%. 

24 Securitised mortgages are not included in the above figures. 

25 The picture may of course be somewhat different if specific sub-sectors, maturity brackets or periods are 
considered. 



AU AT BE 

Loans ....................... 88 98 93 
Securities .................. 12 3 2 7 
Total ....................... 100 100 100 

Loans ....................... 84 97 88 
Securities .................. 16 3 12 
Total ....................... 100 100 100 

Table 5 

Breakdown by instrnments: loans and secnrities1 

(in percentages of total) 

CA FR DE IT JP NL 

19932 

83 85 94 95 90 97 
17 15 6 5 10 3 

100 100 100 100 100 100 

19834 

83 92 98 93 96 96 
17 8 2 7 4 4 

100 100 100 100 100 100 

ES SE CH UK us 

91 96 95 81 80 

9 4 5 19 20 

100 100 100 100 100 

90 95 .. 97 83 
10 5 .. 3 17 

100 100 .. 100 100 

1 Excluding trade credit. 2 Sweden and Switzerland: 1992. 3 Including short-term securities (bank bills) held by OF!s (17%); including also those held by banks (21%). 4 Italy: 1989; 
Australia: 1988; Belgiuro and Sweden: 1982. 
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Table 6 

Backup liquidity and credit support for commercial paper 

AU BE CA FR DE JP NL ES SE UK us FI NO ECP 

Formal liquidity backup * I * * * * * * * * * * * 
% issues/outstanding ...... high very high some small small very small some very small sizeable 

small small high 

% coverage (typical) ...... high low high variable variable low low low variable very high variable 

high 

Formal credit 

enhancement .................... * * * * * * * * * * *1 * 
Parent guarantee2 ........... * * * * * * * * * * *' * 
Letter of credit/bank 

* •4 * 1 * guarantee ........................ 

% issues/outstanding ....... sizeable sizeable some small some some some very 155 very some sizeable 

small small 

FI~ Finland; NO~ Norway; ECP ~Euro-commercial paper market. 

1 Financial institutions are not allowed to issue backup guarantees for certificates. 2 Including government g~antees for public sector issuers, where applicable. 3 Issues by certain 
specialised long-term credit institutions ("State banks") are government-raranteed. 4 Including indemnity bonds issued by insurance companies. At mid-1992 some 6% of commercial 
paper outstanding was 100% backed by third-party credit enhancements. As a percentage of commercial paper outstanding, mid-1990. -

Source: Alworth and Borio (1993). 
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United States, and probably most other countries, the private placement market is included under 
securities; in the United States it accounts for around one-fifth of the amounts outstanding. In certain 
continental European countries with a universal banking tradition, where these markets are quite large 
and may dwarf public offerings, such as Germany, Switzerland, the Netherlands and Austria, they are 
classified as loans. In contrast to the United States, in these countries banks are also active investors, 
which partly explains the choice of classification. 

Several markets for short-term securities rely at least in part for their existence on the 
ability of traditional credit intermediaries to extend credit. This is even true of commercial· paper 
markets, which in most countries account for the bulk of short-term securities issued by non-financial 
companies (Table 6). The support typically consists of bank backup liquidity line.s but may also 
include bank credit guarantees, both more or less formal depending on country-specific factors. 26 

Under these conditions, whatever affects the supply of such backups will also have an impact on the 
terms on which borrowers can obtain funds through short-term securities; a certain degree of 
complementarity between the two sources of funds is introduced. More generally, just as with long­
term debt, the line between securities and loans may be a fine one indeed and create some ambiguities 
in the classification. For eiample, in Canada bankers' acceptances, because of their specific 
characteristics, are essentially indistinguishable from commercial paper backed by bank standby 
letters of credit but are grouped with loans if held in the portfolio of the bank issuing the guarantee. In 
Australia an essentially similar instnunent, which accounts for the bulk of short-term securities, is 
also classified as a loan whenever it is held in the portfolio of a financial institution on the reasoning 
that it performs an analogous function. 

4. Breakdown by suppliers: banks versus other intermediaries 

As regards the implications of the structure of credit for the transmission mechanism, it is 
not clear whether the distinction between banks and other financial intermediaries is of much interest. 
Conceptually, the specificity of "banks" has traditionally been regarded as deriving mainly from the 
liabilities side of the balance sheet, i.e. their ability to issue means of payment or short-term deposits. 
By contrast, the characteristics of credit contracts that may be relevant are captured only to a limited 
and varying extent by the dividing line between banlcs and other institutions. This is true, for example, 
for maturity, the adjustability of interest rates, the degree of reliance on private information and the 
illiquidity of the instruments. Nor can the incidence of direct controls be regarded any longer as a 
significant discriminating factor. And with the broader process of financial liberalisation, legal and 
regulatory differences between several types of loan-granting institution have been eroded, although 
long-standing distinctions are still easily traceable in the composition of their balance sheets, 
especially for those involved in the housing credit market. In fact, probably the main reason why the 
banlc/non-banlc division is of interest from the present perspective is essentially practical: the 
authorities often have more detailed information about whatever institutions they define as "banks", 
not least because of the special attention paid to them is the context of prudential regulation and 
supervision. 

These ambiguities are clearly reflected in Table 7, which reports the breakdown of total 
loans between banks and other institutions found in the replies to the questionnaire. In countries with 
a long-standing universal banlcing tradition (Germany, Switzerland, Austria and the Netherlands), or 
in those that have recently enacted the EC legislation setting out the contours of the single market in 
financial services, "banks" account for the bulk of lending; the main institutions excluded are either 

26 Formal backup is especially significant in tbe United States and the Euro-markets; elsewhere, particularly 
in Europe, less formal arrangements are more common but have been growing as markets become better 
established and ratings spread. The strength of the support, however, does not necessarily depend on how 
formal- it is: informal mechanisms_ may in fact provide substantial protection in the presence of strong 
relationships between banks and borrowers. 

! 

II 
I 
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Table 7 

Loans from banks and other financial intermediaries 

Panel A - as o/o of total loans Panel B - as 0/o of total credit 

19931 19832 19931 19832 

Banks OFis Banks OFis Banks OFis Banks OFis 

AU 65 35 48 52 57 31 41 43 
AT 99 1 97 3 97 1 94 3 
BE 90 10 84 16 84 10 74 14 
CA 60 40 58 42 50 33 49 35 
FR 74/853 26/153 70/883 30/123 63/723 221133 64/803 27111 3 

DE 89 11 84 16 84 10 82 16 
IT 89 11 89 11 85 10 83 10 

JP 54 46 45 55 49 42 44 53. 

NL 73 27 66 34 71 26 64 32 

ES 91 9 98 2 82 8 88 2 

SE 39 61 57 43 37 58 54 41 

CH 81 19 81 19 77 18 81 19 

UK 561924 44/84 561954 44/54 45/754 36/64 54/934 43/54 

us 50 50 66 34 40 40 54 28 

1 Sweden and Switzerland: 1992. 2 Australia: 1988; Belgium and Sweden: 1982; Italy: 1989. 3 If specialised credit 
institutions are classified as banks. 4 If building societies are classified as banks. 

Table 8 

Sectorisation of loan-granting financial institutions 

Savings banks/ 
Specialised 

Life 
Commercial Credit coop./ medium and Other credit 

banks 
building 

unions long-term institutions2 assurance/ 

societies 
lenders1 pension funds 

AU B 0 0 - 0 0 

AT B B B B B 0 

BE B B B B B 0 

CA B - o3 0 0 0 

FR B B B 0 0 0 

DE B B/04 B ' B B 0 

IT B B B B' 0 0 

JP' B1 - 0 B8/0 0 0 

NL B B B - B 0 

ES B B B B 0 0 

SE B B B 0 0 0 

CH B B B B .. 0 

UK B 0 - - 0 0 

us B B B - 0 0 

B =banks; 0 =other financial intermediaries. 

1 Ma_inly including institutions that have historically belonged to the public sector or with special status. 2 Including 
private spec1alisf:d lenders (e.g. mortgage and finance companies) and, where appropriate, securities firms. 3 Including 
Ca1sses populaires 4 Bausparkassen. 5 Special credit institutions (11 long-term banks11

). 
6 The definitions change 

considerably from table to table. 7 Including trust banks. 8 Long-term credit banks. 
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certain specialised lenders (e.g. "Bausparkassen" in Germany), life assurance companies and pension 
funds. These are particularly important in Switzerland, where they account for one-fifth of total credit. 
In the Anglo-Saxon countries, Japan and Sweden the banks' share is considerably smaller, but even 
then there is a degree of arbitrariness in the classification, as indicated by the list of institutions 
included (Table 8). In the case of the United Kingdom, for example, the share would be not much 
different from that in continental European countries if building societies were classified as "banks". 

5. Breakdown by maturity: short-term versus medium and long-term 

The term to maturity is one of the key characteristics of a debt contract. Ceteris paribus, 
the shorter the maturity of an instrument, the greater is the scope for lenders and borrowers to alter. the 
terms on which they transact funds, ranging from pricing to availability: at maturity new contracts 
must be entered into. As a result, ceteris paribus, the shorter the maturity of the contract, the higher is 
the speed with which the terms on which credit is granted can respond to monetary policy impulses. 
This is especially significant when policy changes have not been anticipated and hence have not been 
taken into account when entering into the transactions. 

Two important qualifications, however, are in order. First, strictly spealcing the term to 
maturity determines the maximum interval between the setting of contract terms: contracts may be 
renegotiated and often contain clauses that allow for the revision of certain terms either at the · 
discretion of one of the parties or according to predefined rules. Early repayment and interest rate 
adjustment clauses are obvious examples. A correct picture of the room for response to monetary 
policy must also !alee such aspects into account (see below). Second, at any given point in time it is 
the residual rather than the original maturity of debt contracts that best captures the longest re-setting 
interval. Except for ad hoe surveys, the available information relates to original maturity. 

Table 9 shows the breakdown of credit into short-term and medilun and long-term. In 
almost all cases short-term is defined as credit with an original maturity of up to and including one 
year; the exceptions are Italy (eighteen months) and the Netherlands (two years). With the partial 
exception of Canada, it also includes various forms of revolving credit, such as advances on credit 
accounts and overdraft facilities. The brealcdown is generally more accurate for continental European 
countries;27 estimates play a greater role elsewhere, especially for non-bank financial intermediaries. 

The figures suggest that medium and long-term credit accounts for well over half of total 
credit almost everywhere. The only exception is Italy, where it is about half. The share is especially 
high in most of the countries with a long-standing universal banking tradition (typically around 80% 
or higher), which are also those that have· enjoyed historically lower inflation rates. Elsewhere, it is 
also relatively high in France, Canada and the United States, although in Canada the medium-term 
component appears to be comparatively large, partly owing to the treatment of revolving credits. In no 
small measure the relatively high US figure reflects the breadth and depth of the corporate bond 
market. 

Medium and long-term securities in fact account for the bulk of debt securities in 
virtually all countries. The only exceptions are Australia (if bank bills are included) and Spain, where 
the commercial paper market is quite developed (Table 10). 

Household debt is predominantly medium and long-term everywhere: mortgage debt is 
by far the largest component and consumer debt, with the exception of credit card and other personal 
credit line borrowing, is typically medium-term (Table 11 ). The maturity of business credit is 
comparatively shorter. Italy again stands out as the country with the highest share of short-term credit 
for both households and businesses. The United Kingdom follows close behind. 

27 Except for Sweden and Switzerland. 
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Table 9 

Breakdown by maturity: short-term versus medium and long-term1 

(as a percentage of total credit) 

19932 19833 

Short-term 
Medium and 

Total Short-term 
Medium and 

· Ion2-term lon~-terrn 

Australia4 ............ 40 60 JOO 38 62 
Austria ................ 27 73 100 25 75 
Belgium .............. 23 77 100 .. .. 
Canada ................ 19 81 100 24 76 
France ................. 17 83 100 20 80 
Germany ............. 16 84 100 19 81 
Italy .................... 51 49 100 53 47 
Japan .................. 30 70 100 39 61 
Netherlands ......... 17 83 100 21 79 
Spain5 ......... · ........ 40 60 100 .. .. 
Sweden ............... 29 71 100 38 62 
Switzerland4 ....... 22 78 100 24 76 
United Kingdom 31 69 100 46 54 
United States ....... 15 85 100 18 82 

Total 

100 
100 

.. 
100 
100 
100 
100 
100 
100 

.. 
100 
100 
100 
100 

1 Short-term: up to one year (Italy: up to 18 months; Netherlands: up to two years). 2 Sweden and Switzerland: 
1992. 3 Australia: 1988; Sweden: 1982; Italy: 1989. 4 Excluding certain non-bank financial institutions (Australia: 11 % 
of total credit in 1993). 5 Excluding foreign currency loans. 

Since the early 1980s the share of medium and long-term debt has generally either 
remained broadly stable or risen slightly (Table 9). The increase appears to have been pronounced 
only in the United Kingdom and Sweden. In both cases, however, shortcomings in the assumptions 
underlying the estimates may be partly responsible. The broad, albeit mild, trend is probably 
associated with lower inflation and, in several cases, higher shares for real estate and household credit. 

Available information on early repayment clauses and conditions is limited (Box 2). On 
the whole, however, it suggests that the above picture needs to be modified only slightly. In most 
countries advance repayment of fixed-term loans is possible but not common. Although this may 
partly result from the range of interest rate movements observed and repricing clauses (see below), it 
would appear that penalties and other administrative costs associated with early repayment typically 
make it uneconomical. In Austria advance repayment of fixed rate debt is very difficult or virtually 
impossible in practice. The main exception to this general pattern is the United States. Most business 
and consumer loans as well as home mortgages can be repaid early at par without incurring any 
penalty at the time of the switch;28 refinancing of mortgages has been very common. This suggests 
that the relatively high share of long-term financing in the United States overstates the effective 
maturity of the contracts and understates the freedom to adjust terms. Comparatively high room for 
manoeuvre also appears to exist in Australia and Canada, where penalties apply only in some cases. 29 

28 In addition, most corporate bonds are callable. 

29 A more complete picture should also take into account additional refinancing costs in all countries. 
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Loans: 
Short-term ............ 38 27 23 
Medium and long-
term ..................... 62 73 77 
Total .................... 100 100 100 

Securities: 
Short-term ............ 52 - 12 
Medi~ and long-
term ..................... 48 100 88 
Total .................... 100 100 100 

Loans: 
Short-term ............ 36 26 .. 
Medium and long-
term ..................... 64 74 .. 
Total .................... 100 100 .. 

Securities: 
Short-term ............ 47 - -

Medium and long-
term ...................... 53 JOO 100 
Total .................... 100 100 100 

Table 10 

Breakdown by maturity according to type of instrument1 

(as a percentage of each category of instrument) 

CA FR DE IT JP NL 

19932 

J6 J7 J6 54 32 J7 

84 83 84 46 68 83 
100 100 100 100 100 100 

32 J6 5 - II 5 

68 84 95 100 89 95 
100 100 100 100 100 100 

19833 

22 21 20 57 41 22 

78 79 80 43 59 78 
. 100 100 100 100 100 100 

29 - - - - .. 

71 100 100 JOO 100 .. 
100 100 100 100 100 .. 

ES SE CH UK us 

4J 29 23 38 17 

59 71 77 62 83 
100 100 100 100 100 

40 22 - 3 8 

60 78 JOO 97 92 
100 100 100 100 100 

. . 40 24 47 20 

. . 60 76 53 80 

.. 100 100 100 100 

J4 4 .. - 6 

86 96 .. JOO 94 
100 100 .. 100 100 

1 Short-term: up to one year (Italy: up to 18 months; Netherlands: up to two years). See also the footnotes to Table 9. 2 Sweden and Switzerland: J992. 3 Italy: J989; Australia: J988; 
Belgium and Sweden: J982. 
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Households:3 

Short-term ............ .. .. 7 
Medium and long-

term ..................... .. .. 93 
Total .................... .. .. 100 

Businesses: 

Short-term ............ .. .. 37 
Medium and long-

term ..................... .. .. 63 
Total .................... .. .. 100 

Table 11 

Breakdown by maturity according to borrowing sector' 
(as a percentage of each sector's borrowing) 

CA FR DE IT JP NL 

19932 

.4 4/8 . 6/10 22/41 3 8 

96 96192 94/90 78/59 97 92 
100 100 100 100 100 100 

35 22/27 21122 57/56 35 23 

65 78173 79/78 43/44 65 77 
100 100 100 100 100 100 

ES SE CH UK us 

. .. . . 21 18 9 

.. .. 79 82 91 

. . .. 100 100 100 

.. .. 24 50 19 

.. .. 76 50 81 

.. .. 100 100 100 

1 Short-term: up to one year (Italy: up to 18 months; Netherlands: up to two years). See also the footnotes to Table 9. 2 Switzerland: 1992. 3 Belgium and United Kingdom: broadly 
defined; France, Germany and Italy: narrowly/broadly defined respectively. 
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Box 2: Summary of replies on early repayment of ,medium and long-term loans 

Australia: 

Austria: 

Belgium: 

Canada: 

France: 

Germany: 

Italy: 

Japan: 

Netherlands: 

Spain: 

Sweden: 

Switzerland: 

United Kingdom: 

United States: 

Possible; penalties in some cases. 

Possible, but very difficult. 

Possible but discouraged; penalties (e.g. 3-6 months' interest). 

Most business loans under credit lines repayable at no cost; residential 
mortgages at significant cost except at repricing intervals. Corporate bonds 
usually callable. 

Generally possible; plays little role; expensive penalties. 

Mortgage loans: possible; penalties. 

Consumer credit: possible; no penalties. 

Possible but not significant; penalties. 

Possible; fixed rate loans generally subject to penalties. 

Possible; penalties. 

Generally possible; not common; penalties. 

Possible; penalties (e.g. 6 months' interest for fixed rate mortgages). 

Generally possible without penalty (home mortgage, consumer and bank 
business loans). No information about non-bank business loans. Corporate 
bonds usually callable. 

6. Adjustability of interest rates 

The extent to which interest rates are free to adjust to changing economic conditions is 
probably the most important dimension of the transmission mechanism. These movements translate 
into changes not only in the marginal cost of funding, but also, and perhaps more significantly, in the 
cash flow and income of agents. At least three aspects of credit contracts have a bearing on this issue: 
the (residual) maturity; explicit or implicit clauses allowing for the revision of interest charges; and 
the basis on which those revisions take place, notably any reference rates. A fourth aspect, viz. the 
actual frequency, intensity and speed of the adjustment of rates on new and existing contracts is of 
course of interest but less amenable to descriptive analysis; these aspects are discussed in Borio and 
Fritz (1995) with reference to short-term banlc loan rates. 

Conceptually, two polar cases may be distinguished. At one extreme, maturities are very 
short or, if long, interest rates are revisable at very frequent intervals and tend to move together with 
other short-term rates. At the other extreme, maturities are long and interest rates are fixed until 
maturity. Ceteris paribus, in the flexible, short-term interest rate economy the response of interest 
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rates to changes in policy controlled rates is likely to be faster and more intense; the variations in the 
short-run marginal cost of funding, income and cash flows would be correspondingly larger. This 
tends to front-load or accelerate the impact of monetary policy. Admittedly, the response to the 
change in the marginal cost of funds may arguably not be very different in the two economies to the 
extent that it depends on views about the persistence of the change. Nevertheless, cash flows would 
respond more quickly and intensely, reacting directly to the interest rate change rather than indirectly 
to any induced effect of policy on output and prices. The difference in the pattern of responses 
between the two stylised cases increases with the size of outstanding indebtedness and, at least for a 
policy tightening, with the skewness in its distribution: owing to the risk of default, the effect on 
highly indebted agents may be disproportionate. It may also depend on the extent to which 
indebtedness is concentrated among agents who, by their nature, are likely to face greater limitations 
on their access to external funding. Households and small firms are typical examples. 

Building on the previous information on maturities and given other data limitations, it 
seems reasonable to adopt two complementary measures of the adjustability of interest rates on 
outstanding contracts. The first defines as adjustable rate all those debt instruments that are short-term 
or medium and long-term with rates adjustable at no longer than one-year intervals. The second adds 
to short-term instruments those which are medium and long-term with rates which tend to behave like 
short-term rates. In general, the interval of adjustment is likely to be a good guide to the flexibility of 
the interest rate charged: if, say, the interest rate is reviewed at yearly intervals, the setter need not 
take into account expected changes in reference rates over longer horizons. In some cases, however, 
this is not true: interest rates may be revisable at any time at the discretion of the lender but be de 
facto set in relation to rates or combinations of rates that themselves behave like longer-term ones.30 

Despite the comparatively broad categories chosen, the available information on the 
adjustability of interest rates is extremely limited. What follows is largely based on estimates made on . 
the basis of the nature of the business and samples of institutions. Care should therefore be taken 
when comparing the results: even if point estimates are given, in most cases there is significant 
uncertainty surrounding them. 31 The possibility of making comparisons over time is extremely 
limited. 

A useful starting-point is the mortgage market: it accounts for a sizable share of medium 
and long-term lending, especially for the household sector; available information is somewhat greater; 
and it is there that the distinction between the two measures of adjustable rate contracts is most 
important. Several points emerge from a brief overview of the characteristics of mortgage contracts 
summarised in Table 12. 

First, rates fixed for the whole duration of the contract are generally not common. The 
exceptions are Austria, France, Sweden and the United States, where the share ranges from 75 to over 
90%. The option of refinancing without incurring penalties in the United States, however, qualifies 
the extent to which debt charges are truly fixed, i.e. unresponsive to broader interest rate changes. 
Elsewhere, the provision of fixed rate financing appears to derive from a combination of state 
involvement (subsidies), stable long-term funding sources and penalties for early repayment. 

Second, there exist three types of variable rate loan depending on the nature of the 
contract.32 With reviewable rate loans the lender retains the discretion to adjust the rate at any time 
and is not tied to any particular formula. Such loans are the norm in Australia, the United Kingdom 

30 Similarly, and regardless of loan maturity, rates may be revisable but very umesponsive to other rates 
generally. This appears to be the case, for example, with rates on credit card lending in the United States 
and also elsewhere. No snch adjustment, however, has been made in the estimates shown below. 

31 See Annex I for details on the methodology adopted in the various countries. 

32 These definitions follow those adopted by the European Community Mortgage Federation. 
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Adjustable2 .............. > 90 25 maj. of 

free 

Indexed4 .•.••.••......• - .. -

Reviewable5 ......... > 90 .. -

Renegotiable7 ....... - .. maj. of 

free 

Fully fixed ............... < 10 758 rest9 

Memorandum items: 

% adjustable 

within one year ..... >90 S25 0 

% short-term rate 

related .................. >90 0 0 

Main short-term 

rate ...................... 3-mth - -

Table 12 

Adjustability ofinterest rates in the mortgage market1 

(approximate percentage shares/existence) 

CA FR DE IT JP NL 

100 53 90 75 60 > 90 

- 53 - 75 1 -

- - >456 - J 60 .. 
100 - <45 - - .. 

0 95 1010 25 4011 < 10 

60 95 >45 75 60 .. 

60 0 <30 s 75 0 =0 

I-year - .. 6-mth - -

ES SE CH UK us 

80 10 70 90 15 

80 - - small 15 
- 10 70 > 80 -
- - - small -

2012 90 30 10 85 

80 10 70 90 15 

< 10 10 0 90 15 

.. 6-mth - 3-mth I-year 

1 Rough estimates based on various sources of information. 2 In contrast with the remaining tables, adjustable rate debt is here defined as debt with rates that are not fully fixed, regardless 
of the length of the adjustment intervals. 3 Only loans granted by some specialised private lenders (since 1988) and certain subsidised loans. 4 The contract specifies the rate for the 
adjustments. 5 The lender retains discretion over the timing and size of the adjustments (possibly between certain limits). 6 11 Commercial 11

, savings and cooperative banks 
only. 7 Adjustment of rates at fixed intervals specified in the contract. 8 The whole of the subsidised sector. 9 IncludiI\g all the subsidised sector. lO Bausparkassen; mprtgage banks 
also have some small amounts outstanding. 11 A fraction of the lending by the House Loan Corporation. 12 Almost all the subsidised sector, including the Banco Hipotecario de Espafia 
and a fraction of the lending by deposit-taking institutions. 

Sources: Central banks and European Community Mortgage Federation. 
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and Switzerland, and seem to be common in Gennany.33 With renegotiable rate loans, standard in 
Canada and actively used in Belgium and Germany, rates are subject to renegotiation at contractually 
fixed intervals.34 With reference rate or index-linked loans, widespread in Italy and Spain, the rate 
varies in relation to some other rate according to an explicit formula specified inthe contract. 

Third, the share of loans whose rate is adjustable at no longer than one-year intervals 
(the first measure) is very high (at least 70% but even 90% or more) in countries where reviewable 
rate loans are standard (Australia, the United Kingdom and Switzerland) and only somewhat lower 
(70-80%) where index-linked ones are the norm (Spain and Italy). It is also comparatively high in 
Canada (around 60% of residential mortgages), the only country where the periodicity of the 
adjustment for renegotiable rate loans is short, and in Japan. 

Fourth, in a number of countries the share of loans at a rate that moves in line mainly 
with short-term rates (the second measure) is considerably lower than might be inferred from the 
periodicity of adjustments. This is especially true of Switzerland, Spain and Japan; it also applies to a 
lesser extent to Germany and Austria. In Switzerland and Germany this reflects the stable long-term 
sources of funding. In Spain it results from the choice of reference rate, typically itself the rate on 
medium-term mortgages applied by a group of institutions. This suggests that the purpose of 
indexation in Spain is not primarily protecting lenders against adverse movements in funding costs. 
The situation is similar in Japan, where a large proportion of total mortgages have rates. which are 
adjusted generally twice a year, but are linked to long-term rates.35 

Finally, the short-term interest rate to which the adjustments in mortgage rates are 
predominantly related varies across countries. Its maturity is especially short in the United Kingdom 
and Australia (three-month); it appears to be considerably longer-term in the majority of other 
countries (often a one-year rate). 

Turning next to total credit, Table 13 provides some very rough estimates of its 
breakdown between adjustable and fixed rates. The table provides estimates for the two definitions of 
variable rate debt; for simplicity, however, what follows focuses only on variable rate debt at short­
term rates, i.e. short-term maturity plus medium and long-term at short-term rates (i.e. short-term plus 
adjustable medium and long-term on definition (b) in the table). 

Subject to the qualifications outlined above, the share of variable rate credit appears to be 
especially high in the United Kingdom and Italy, at close to 75%. It is also relatively high in Australia 
(about two-thirds). At the other end of the spectrum, variable rate debt related to short-term rates 

·appears to be lowest' in the Netherlands (around one-quarter), Switzerland and Germany (around one­
third). It is of a similar order of magnitude in the United States and, possibly, Sweden and Japan. 

A rough, still very preliminary breakdown between households and businesses is 
available for fewer countries. Given the assumptions required to obtain it, it should be treated with 
even greater caution than the estimates relating to total credit. 

33 The freedom to adjust rates may, however, be constrained. For example, in Germany, legal provisions 
require that any change be objectively fair in accordance with commercial practice, pursuant to the relevant 
case law. 

34 In Germany, where it is widespread, this type ofloan is assimilated to a fixed rate loan. 

35 The rate on adjustable rate loans of the Housing Loan Corporation is based on the funding rate set by the 
Government, in tum moving in line .with the coupon rate on new issues of ten-year government bonds. 
These rates have a cap of 5.5%. The adjustable rate on bank housing loans is set in relation to the long-term 
prime rate, itself linked to the five-year interest-bearing debenture issued by three long-term credit banks. 
Since early 1994 a new type of bank housing loan, related to the short-term prime, appears to have been 
allowed. 
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Short-term ............... 40 27 23 
Adjustable medium 

and long-term: 

(a),; one year ....... 26 47 21 
(b) at s-t rates ....... 26 >O 21 

Predominantly fixed: 

(a)> one year ....... 34 26 56 
(b) at medium and 

long-term rates 34 <73 56 
Total4 ...................... 100 100 100 

Table 13 

Breakdown by type of interest rate: adjnstable and fixed 1 

(as a percentage of total amounts outstanding) 

CA FR DE IT JP NL 

19932 

19 17 16 . 51 l .. 17 
I .. 
I 

40 27 > 23 22 i > 353 >8 
.. 40 27 23 ,; 22 J 353 8 

41 57 <62 26 <65 <75 

41 57 62 ;o,26 65 75 
100 100 100 100 100 100 

ES SE CH UK us 

40 29 22 l 14 

I 
I 

24 6 52 i 73 20 

3 6 8 J 20 

36 65 25 27 66 

57 65 69 27 66 
100 100 100 100 100 

1 See Table 9 for maturity definitions and sectoral coverage. 2 Sweden and Switzerland: 1992. 3 Short-term plus corresponding adjustable rate medium and Jong-term component. Since 
the source of information is different from that of the maturity table, maturity is shown as not available. 4 Short-term plus adjustable and predominantly fixed in categories (a) and (b) 
respectively. 
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In Anglo-Saxon economies the share of predominantly fixed rate debt of the household 
sector appears to be of a similar order of magnitude {United States and Canada), or even lower 
(Australia and the United Kingdom) than for the business sector (Table 14). This results mainly from 
the conjunction of the characteristics of the mortgage market and a sizable stocl} of outstanding fixed 
rate long-term securities. By contrast, and for much the same reasons, in continental European 
countries the household share of predominantly fixed rate debt is typically considerably larger than for 
the business sector. Germany and Switzerland seem to be two exceptions, in that the orders of 
magnitude appear to be similar. This may partly be due to the inaccuracy of the estimates made.36 

Despite the considerable variation across countries, the share of medium and long-term 
debt at predominantly fixed rates of the household sector is generally around 50% or higher. It is 
significantly lower only in the United Kingdom and Australia. 

The equivalent share for the business sector generally ranges between one and two-thirds. 
As might be expected, the share tends to be comparatively high where it is so also in the aggregate. 
Some exceptions exist, however, mirror-imaging the polarisation of the· composition of household 
debt. The share is quite low in Belgium and, to a lesser extent, in France; it appears to be relatively 
high in Australia.37,38 · 

A rough estimate of the breakdown of total loans between banks and other lending 
institutions according to the flexibility of interest rates charged is presented in Table 15. Confirming a 
priori stylised views, it indicates that the share of predominantly fixed rate medium and long-term 
lending is comparatively high (around 50% or more) in several countries with a long-standing 
tradition of universal banking, such as Germany, the Netherlands and Switzerland.39 It is also of a 
similar order of magnitude in Belgium and, interestingly, the United States. Elsewhere, it is generally 
lower. 

The breakdown of credit between fixed and adjustable rate may give an incomplete 
picture of the sensitivity of borrowers' cash flow to interest rate changes in at least three cases. First, 
as already discussed, where agents have the option to repay early without incurring penalties. 
Secondly, when lenders offer mechanisms to help insulate their customers from "excessive" interest 
rate movements, a typical example being maturity adjustments aimed at smoothing total servicing 
payments. The information available suggests that these are especially common in Australia, of some 
quantitative significance in Canada but of less relevance elsewhere, including the United Kingdom;40 

in general, where present, they tend to apply mainly to housing loans (Box 3). Finally, borrowers may 
actively use derivatives to alter the characteristics of their interest rate risk profile. Derivatives are 
primarily employed by large companies, routinely by those with access to the international markets. 
They have long been a significant risk-management tool especially in the United States and other 

36 In the case of Germany, the result is driven by the assumption that three-quarters of consumer credit is at 
variable rates. 

37 The share also appears to be comparatively high in the United Kingdom upon the upward revision in the 
stock of debt securities. 

38 There are indications that the overall pattern in Spain may be quite similar to those in France and Belgium. 

39 No comparable resnlts are available for France. However, some indications can be drawn from a 1992 
central bank survey of nine large banks, accounting, respectively, for half and around one-third of bank and 
total loans to households and businesses. The survey indicated that 52% of total French franc denominated 
loans to these sectors were at predominantly fixed rates. The definition of variable rate used covered two 
sets of contracts: (i) those with a residual maturity of at most three months; (ii) those at rates adjusted with . 
a periodicity not exceeding one year. Class (ii) corresponds to one of the definitions used in the text. 

40 In the United Kingdom, however, it has been estimated that around 40% of all mortgage borrowers are on 
an armual review scheme, whereby the interest charges are changed only once a year. Any underpayment 
arising from differences in the timing of the review of interest rates and interest charges is capitalised and 
added to the interest payments in the following periods. 
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Households:4 

Short-term ............ l .. 
Adjustable medium I 
and long-term: I 
(a) ,;one year ...... f 77 .. 
(b) at short-term I 

rates ............... J .. 

Predominantly 

fixed: 

(a) >one year ...... 23 .. 
(b) at medium and 

long-term rates 23 .. 
Total6 ...................... 100 . 100 

Business: 

Short-term ............ l .. 
Adjustable medium I 
and long-term: I 
(a) ,; one year ...... I 40 .. 
(b) at short-term I 

rates ............... J .. 

Predominantly 

fixed: 

(a) >one year ...... 60 .. 
(b) at medium and 

long-term rates 60 .. 
Total6 ...................... 100 100 

Table 14 

Breakdown by type of interest rate according to borrowing sector1 

(as a percentage of total borrowing of each sector) 

BE CA FR DE IT JP NL ES2 

19933 

7 4 4 6 22/41 l .. 8 .. 
I 
I 

11 49 9 > 30 37/28 I 695 >O .. 
I 

11 49 9 30 ,; 37/28 J 175 0 .. 

82 48 87 <64 41/31 31 <92 .. 

82 48 87 64 2'41/31 83 92 .. 
100 100 100 100 100 100 100 100 

37 35 22 21 57156 l .. 23 .. 
I 
I 

30 31 34 > 19 20/20 I> 385 > 14 .. 
I 

30 31 34 19 ,; 20/20 J 385 14 .. 

33 34 44 < 60 23/24 <62 < 62 .. 

33 34 44 60 ;,, 23/24 62 62 .. 
100 100 100 100 100 100 100 100 

SE CH UK us 

.. 21 l 9 

I 
I 

.. 56 f 90 25 

I 
.. 8 J 25 

.. 23 10 66 

.. 71 10 66 

100 100 100 100 

.. 24 l 19 

I 
I 

.. 48 I 48 15 

I 
.. 8 J 15 

.. 28 52 66 

.. 68 52 66 
100 100 100 100 

1 See Table 9 for maturity definitions and coverage. 2 There are indications that the pattern in Spain is probably similar to those in France and Belgium. 3 Switzerland: 
1992. 4 Australia, Belgium and the United Kingdom: broadly defined. Italy: households narrowly and broadly defined respectively. 5 Short-term plus corresponding adjustable rate 
medium and long-term component. Since the source of information is different from that of the maturity table, maturity is shown as not available. 6 Short-term plus adjustable and 
predominantly fixed in categories (a) and (b) respectively. 
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Banks: 
Short-term ............ 43 28 
Adjustable medium 
and long-term: 

. 

(a) Soneyear ...... 28 48 
(b) at short-term . 

rates ............... 28 >O 

Predominantly 
fixed: 
(a) >one year ...... 29 24 
(b) at medium and 

long-term rates 29 <72 
Tota14 ...................... 100 100 

OF!s: 
Short-term ............ 24 0 
Adjustable medium 
and long-term: 
(a) soneyear ...... 37 0 
(b) at short-term 

rates ............... 37 0 

Predominantly 

fixed: 
(a) >one year ...... 39 100 
(b) at medimn and 

. 

long-term rates 39 100 
Total4 ...................... 100 100 

Table 15 

Breakdown by type of interest rate according to loan-granting institutions1 

(as a percentage of total lending by each sector) 

BE CA FR DE IT JP NL ES 

19932 

26 26 .. 18 57 l .. 24 42 

I 
I 

25 44 .. 27 22 r > 573 > 11 28 
I 

25 44 .. 27 $ 22 J 573 11 5 

49 30 .. 55 21 <43 <65 29 

49 30 .. 55 2: 21 43 65 53 
100 100 100 100 100 100 100 100 

0 0 .. 0 27 1 .. 0 24 

I 
I 

0 56 .. >O 40 r > 143 >O 0 

I 
0 56 .. . 0 $40 J 143 0 0 

100 44 . . < 100 33 < 86 < 100 76 

100 44 .. 100 2: 33 86 100 76 
100 100 100 100 100 100 100 100 

SE CH UK us 

70 29 1 20 

I 
I 

0 51 r 85 15 
I 

0 11 J 15 

30 20 15 64 

30 60 15 64 

100 100 100 100 

3 0 1 14 

I 
I 

10 70 r 2: 90 30 

I 
10 0 J 30 

87 30 S 10 56 

87 100 10 56 
100 100 100 100 

1 See Table 9 for maturity definitions and coverage. 2 Sweden and Switzerland: 1992. 3 Short-term plus corresponding adjustable rate medium and long-term component. Since the 
source of information is different from that of the maturity table, maturity is shown as not available. 4 Short-term plus adjustable and predominantly fixed in categories (a) and (b) 
respectively. 

00 ...., 
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Box 3: Procedures to alleviate the burdellll of illllterest rate adjustmeutsl 

Australia: 

Austria: 

Belgium: 

Canada: 

France: 

Germany: 

Italy: 

Japan: 

Netherlands: 

Spain: 

Sweden: 

Switzerland: 

United Kingdom: 

United States: 

Maturity adjushnent for housing loans common. No ii:iformation on other 
loans. 

Floors and caps for loans related to money market rates. 

* Generally none; some cases of interest ceilings. 

Maturity adjushnent in the case of some mortgages. 

* Duration adjustment in some cases (e.g. new formulae by specialised 
mortgage companies). 

* Some smoothing possible; recently loans with interest rate caps on offer. 

*Maturity adjusted only exceptionally. 

Not significant. 

* Maturity adjusted only in some cases. 

Maturity adjushnents not normal practice. 

Maturity adjushnents used very sparingly. 

Building societies may adjust maturity ifthe borrower is in difficulty. 

1 Responses to the questionnaire and additional information on the mortgage market obtained from the EC Mortgage 
Federation (denoted by an asterisk). 

Anglo-Saxon countries. Because of the dearth of data, however, it is difficult to determine their 
impact on the aforementioned stylised findings. 

7. Non-price restrictions on. credit extellllsion. 

The extent to which lenders can influence the timing and amount of credit extensions 
other than through the interest rate (and related fees) is another dimension of the transmission 
mechanism of monetary policy. One possibility is setting non-price terms in the contracts; the most 
common of these is collateral. A second, complementary one is simply to retain discretion over the 
timing and amount of credit supplied on any given interest and non-interest terms. This is the case, for 
instance, with loans not provided under committed credit lines, since the lender may simply refuse to 
grant as much credit as is demanded, i.e. he may decide to ration it. Rationing can easily result from 
regulatory controls on interest rates or quantities,41 but it· can also occur in their absence: given 
limited information about the characteristics of individual borrowers and insufficient control over 

41 Or, indeed, other non-interest terms such as collateral requirements. 
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their behaviour, restricting the amount supplied may be necessary to provide the lender with an 
adequate ex ante return on the funds granted. 

(a) Collateral 

Collateral may matter in the context of the transmission mechanism for at least tWo 
reasons. First, for a given set of characteristics of the borrowers, changes in monetary policy may 
have an impact on the collateral terms required by lenders at any given interest rate. Tougher/easier 
collateral requirements can be one way of helping to restrict/encourage credit growth. Second, and 
more importantly, for any given set of terms called for by lenders, monetary policy may have an effect 
on the characteristics of borrowers. Directly, via changes in the interest rates, and indirectly, via 
induced changes in output and prices, it can have a significant influence not only on the likelihood of 
default of borrowers but also on the value of the collateral at their disposal. In general, the collateral 
channel would tend to reinforce the impact of policy. Higher policy rates, for instance, would lead 
ceteris paribus to a deterioration in the creditworthiness of lenders and a decline in the value of 
collateral taldng the form of financial and real assets. This in turn would reduce the availability of 
credit at any given interest rate. 

On a priori grounds, the first channel, felt through altered conditions in the supply of 
credit, may be expected to be effective primarily when banks' freedom to adjust interest rates is 
constrained or when monetary policy results in changes in banks' balance sheets that alter their 
incentive or ability to take on risks. A possible example would be the interaCtion of a policy 
tightening with a weak capital position of the institutions and a competitive or political environment 
hostile to sizable increases in interest rates. Elements of such a scenario have clearly been present in 
those countries where there have been concerns about a credit crunch, notably Anglo-Saxon ones. 
More generally, however, unless the balance sheet of lenders is especially vulnerable or policy is 
implemented through direct controls, this channel is unlikely to be important. The replies to the 
questionnaire, couched more broadly in terms of non-interest conditions, are not inconsistent with this 
view. They do aclmowledge, however, a widespread lack of information, in part due to problems in 
identifying the direct impact of policy (Box 4). 

By contrast, the second channel, that operating via induced changes in the characteristics 
of borrowers, is likely to be more important. Ceteris paribus, those features of the financial structure 
that raise the sensitivity of the borrowers' probability of default to changing monetary conditions 
should also tend to heighten the quantitative significance of this channel; the level and skewness of 
indebtedness is but one example of this (see above and Kneeshaw (1995)). The same is. true of those 
features that magnify the valuation effect of monetary policy on collateral; an obvious candidate is the 
share of total credit backed by assets whose price is in principle quite responsive to interest rate 
changes, most notably real estate. 

That this channel may indeed be quantitatively significant seems to be confirmed by the 
experience of several countries since the early 1980s. Major increases in asset prices, especially real 
estate prices (Graph 1), have typically gone hand in hand with a rapid expansion in credit, especially 
in several Anglo-Saxon and Nordic countries and also in Japan. This has at times appeared to generate 
a vicious circle. Higher asset prices relax credit conditions, which in turn pushes up prices further, an 
analogous process occurring in the downward direction but possibly amplified by defaults and 
bankruptcies.42 Admittedly, collateral is only part of the story. Asset prices may simply be correlated 
with expectations regarding the prospects of the economy and contribute to the formation of views 
regarding returns on investments, factors which would normally affect lending decisions. Similarly, 
changes in the stance of monetary policy are only one possible reason for the observed credit 
expansion; deregulation has had a major independent effect. Nevertheless, it is equally difficult to 
argue that the valuation of collateral has played a minor role or that monetary policy has not been in 

42 The process can of course interact with the supply factors discussed in the context of the first channel. 
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Box 4: Summary of replies on the response of non-interest terms 
to monetary policy 

Survey evidence suggests that the availability of finance moves inversely with 
interest rates; not clear if this reflects supply or demand factors. 

No noticeable response· to monetary tightening; common when credit risk 
increases. 

Normally no response. 

Econometric evidence indicates that, if present, availability is negatively 
correlated with loan rates; ample anecdotal evidence of relevance (e.g. for 
small businesses). Not possible to measure correlation with monetary 
conditions, however. 

Anecdotal evidence that non-interest terms vary in the course of the cycle. No 
concerns about credit crunch. 

Not considered in econometric model. 

Evidence of response of non-interest terms. 

Majority of banks claim to ration the riskiest borrowers as a reaction to tight 
monetary policy.* 

United Kingdom: Non-interest terms likely to respond to monetary tightening. Common 
perception supported by survey evidence that non-interest terms for small 
businesses were tightened significantly during last recession. 

United States: Survey evidence indicates that non-price terms reinforce price terms. 

* For details, see Swank (1993). 

part responsible for these developments, at least in those countries experiencing the largest 
movements.43 

The very limited and preliminary information available on collateral is summarised in 
Table 16. Again, the figures should be treated with caution. In particular, it has as yet not been 
possible to establish the extent to which the information is comparable across countries owing to 
possible differences in definition and coverage. 

43 For a detailed cross-country analysis of these issues, see Borio et al. (1994). 
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Graph 1 

Real asset prices: aggregate mull components 
(1980 = 100; semi-logarithmic scales) 

Aggregate price index 
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Note: The real aggregate asset price index is a weighted average of equity and residential and commercial real estate 
price indices deflated by consumer prices. The weights are based on the composition of private sector wealth. 

*Index not shown for the above countries and Norway in the 1970s as it is proprietary information. 
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Graph 1 (cont.) 
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Graph 1 (cont.) 
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AU AT BE CA 

Banks ...................... .. 70 .. 90 
Real estate ............ 48 31 26 43 
Other .................... .. 39 .. 47 

OF!s ........................ .. .. .. 90 
Real estate ............ 9 .. 100 75 
Other .................... .. .. . . 15 

Total ........................ .. 69 .. 90 
Real estate ............ 34 31 34 56 

Memorandum item: 

Real estate backing 
bank loans to 
businesses {°A) ..... .. 28 .. 45 

Banks ...................... .. 73 .. .. 
Real estate ............ 14 34 28 20 
Other .................... .. 39 .. .. 

OF!s ........................ .. .. .. .. 
Real estate ............ 9 .. 100 77 

Other .................... .. .. .. .. 
Total ........................ .. 71 .. .. 

Real estate ............ 12 33 39 44 

Memorandum item: 
Real ~state bacldng 
bank loans to 
businesses {°/o) ..... .. 26 .. I 

Table 16 

Collateralisation of loans 
(as a percentage of each sector1s lending) 

FR DE IT JP 

19931 

.. v. high 66 683 

44 30 452 283 

.. .. 212 403 

.. v. high .. . . 
33 90 .. . . 

.. .. .. .. 

.. v. high .. .. 
41 36 40 .. 

.. 27 . . 25 

19836 

.. v. high 61 61 
41 37 .. 24 

.. .. .. 37 

. . v. high .. .. 
42 90 .. . . 

.. .. .. .. 

.. v.high .. .. 
42 45 .. .. 

.. .. .. 18 

NL ES SE CH UK us 

.. 334 . . 86 .. 63 
36 324 .. 81 32 56 

. . 14 .. 6 . . 7 

. . 37 100 42 .. 92 
37 37 100 41 92 76 

. . .. .. I . . 16 . 

. . 34 .. 78 . . 78 
36 33 > 61 73 59 66 

4 25 .. 73 . . 43 

.. 164 .. 88 . . 60 
38 4 81 15 54 .. .. 

4 7 6 .. .. .. . . 

. . 48 100 44 . . 86 
30 48 100 42 93 66 

.. .. .. 2 . . 20 

. . 21 .. 79 . . 69 
35 .. >43 73 so· 58 

.. .. .. 73 . . 37 

1 Sweden and Switzerland: 1992. 2 For short-term credit banks (66o/o of total bank loans in 1993), for which accurate figures exist, the shares of real estate and other collateralised loans 
are 19% and 31 % respectively. Rough estimate for long-term credit banks. 3 Excluding trust accounts. 4 Excluding official credit institutions, included among OFis for present purposes 
(6% and 11% of total bank loans in 1993 and 1986 respectively). 5 For all financial institutions, 10% and 7% in 1993 and 1983 respectively. 6 Australia: 1988; Belgium and Sweden: 
1982; Italy: 1989; Spain: 1986, 

·---~"==o=-=-=-=···o··=-·============= 
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Box 5: Series used to approximate real estate collateral 

Australia: Housing credit, for owner-occupied and investment purposes. 

Austria: Mortgages (includes also some loans to local authorities). 

Belgium: Mortgages (commercial and residential) (EC Mortgage Federation, ABCI). 

Canada: Mortgages (commercial and residential). 

France: Housing credit (credit a !'habitat). 

Germany: Mortgages (commercial and residential). 

Italy: Loans collateralised with real estate. 

Japan: Bank loans collateralised with real estate and housing credit. 

Netherlands: Mortgages on dwellings. 

Spain: Loans with real guarantees. 

Sweden: Loans from housing credit institutions only (excludes banks; lower bound) . 

Switzerland: ,Mortgages and other lending collateralised with real estate. 

United Kingdom: Loans collateralised with dwellings. 

United States: Commercial and residential mortgages. 

For the countries for which information is available, the share of total loans backed by 
collateral is in the region of 70% or over. The only exception appears to be Spain, for which it is only 
one-third. The difference is such that it raises doubts about the comparability of the figures. As 
regards banks, the share is especially high in countries with a long-standing universal banldng 
tradition and also in Japan and Canada; it is considerably lower in Italy and Spain. 

Loans collateralised with real estate make up a least one-third of total loans in all 
countries. The share is exceptionally high in Switzerland, at around three-quarters; it is around 60% or 
over in most Anglo-Saxon countries and Sweden. Indications suggest that it may also be quite high in 
Japan. The pattern is similar as regards the banldng sector. The extent to which these results owe to 
limitations in the coverage of the underlying statistics and methodology of estimation is unclear 
(Box 5 and Annex I). 

Over time, the share of real estate backed loans has tended to rise, at times markedly, 
precisely in those countries where it is now comparatively high; it has remained broadly stable or 
fallen elsewhere. In most cases, these are also the countries where the interaction between asset prices 
and credit has caused greater concern. This finding lends some support to the hypothesis that 
collateral may have had a significant role to play in these developments. 
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(b} Regulation-induced rationing 

There are at least three typical mechanisms through which regulation may induce 
rationing. First, the authorities may set direct limits to the quantities of credit granted and the lenders 
may find it unprofitable to set the interest rate (and other terms) that would

0 

clear the market; this may 
result, for instance, from valued customer relationships, fears of inducing defaults or broader 
competitive reasons. Second, the authorities may limit the flexibility of lending institutions in 
attracting funds, as through ceilings on the rates applied to funding instruments. Finally, they may 
constrain the flexibility of adjustment of lending rates; if the institutions' behaviour is profit-oriented, 
this may lead to margins which make it unattractive to extend credit.44 More often, perhaps, it may 
cause rationing if the public funds or guarantees typically supporting the interest rate restrictions are 
limited. 

These various types of restriction were quite common in the past but are now rare 
following the deregulation process which gathered momentum during the 1980s. Lending ceilings 
have disappeared. The remaining constraints on the remuneration of the liabilities of financial 
institutions generally affect only a small proportion of their funding sources. Loans at preferential 
rates appear to be quantitatively significant only in a few countries and to apply mainly to credit for 
housing.45 Such constraints can no doubt help to insulate certain borrowers, at least in the short run, 
from changes in market rates; it is harder to speculate whether they also give rise to sizable rationing 
effects, a question which would call for more precise lmowledge of the arrangements. Moreover, the 
expansion in all countries of a competitive housing loan sector whose lending rates are unconstrained 
limits further the macroeconomic significance of any credit rationing that may be present. 

(c} Lenders' control over the timing and amount of disbursements 

In general, the presence and quantitative significance of credit rationing, whether 
regulation-induced or not, is very difficult to assess, statistically or otherwise. On the other hand, it is 
more straightforward to identify indicators of its absence. Credit extended under standing facilities is 
a clear example. In this case, the borrower has discretion over the timing and the amounts drawn up to 
a predetermined limit, if any, set by the lender.46 In addition, information about such facilities may 
cast some light on the time pattern of the transmission of policy. Arguably, by limiting the discretion 
of lenders, the facilities would tend to delay the slowdown of credit following a tightening and hence 
any contractionary effect on the economy. 

Estimates of the stock ofloans drawn under standing facilities are shown in Table 17. 
The figures should be treated with some caution: it is not clear whether the identified amounts, even 
for the set of institutions for which data are available, comprise all the borrowing in the relevant 
category (Box 6). They tend to suggest that credit line financing is especially high in Austria and, to a 
lesser extent, Italy, at around one-third of total loans; indeed, for Italian short-term banks close to half 
of their lending takes this form. By contrast, credit line financing appears to be far less significant in 

44 Unless, of course, the limits are compensated for by appropriate subsidies; in fact, the subsidies may be the 
reason why limits are introduced in the first place. 

45 For instance, in France 28% of total lending outstanding in 1992 was at preferential rates; two-thirds of that 
amount was for housing. Similarly, almost three-quarters of bank housing credit in Austria is at subsidised 
rates. Preferential rates appear to be common also for public sector fmancial institutions- in Japan; those 
institutions account for one-quarter of total lending. 

46 Of course, the limit itself may be less than what the borrower would like to obtain on the terms specified by 
the lender. There are also some questions regarding the precise conditions under which the lines may be 
withdrawn. 



Table 17 

Credit outstanding under credit lines1 

(as a percentage of loans of each category of institution) 

AU AT BE CA FR DE IT JP NL ES SE CH UK us 
19932 

Banks ...................... 21 32 9 30 73 <17 464 17 16 18 .. 16 15 295 

OF!s ........................ lower - - lower low - low 66 - low .. - low low 

Memorandum item: 

Identified as % of 

total loans ............. 14 31 8 18 77 <15 27 10 12 16 .. 13 8 14 

19838 

Banks ...................... 27 30 .. 50 53 <20 514 3 .. 18 . . 18 31 305 

OF!s ........................ lower - - lower low - low 16 - low .. - low low 

Memorandum item: 
Identified as % of 

total loans . ........... 13 29 .. 29 . . <17 30 1 18 15 17 19 

1 Overdrafts, credit accounts, revolving credit facilities; see Box 6 for country details. 2 France and Switzerland: 1992. 3 "Universal" banks C1Banques AFB") only (close to 50% of total 
bank loans in 1992). 4 Short-term banks (1'aziende di credito") only. 5 Based on survey evidence on gross extensions of commercial bank loans to businesses under commitments. 6 Only 
Shoko Chukin bank, Shinkin banks and credit cooperatives. 7 Total for all credit institutions. 8 Australia: 1988; Italy: 1989. 
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Box 6: Basic series aml estimates underlying the table on 
credit line financing 

Revolving credit. 

Current account credits to domestic non-banks ("Kontokorrentkredite"). 

Current account credits. 

Demand loans and loans under revolving credit facilities. For banks, 30% of 
non-mortgage business credit (excluding leasing) and 20% of personal non­
mortgage credit. 

Overdrafts ("avances en comptes debiteurs"). 

Total short-term advances ("Buchkredite") and loans; no breakdown available. 

Current account credits. 

Overdrafts. 

Current account credits and call money. 

Current account credits and overdrafts. 

Current loans. 

Overdrafts. 

Credit drawn under credit commitments to businesses; gross extensions; 
survey of terms on banlc lending. A survey on the stocks found that 70% of 
business loans were drawn under commitments in 1983; the figure for gross 
extensions for that year is over 60%. The figures shown in the table apply the 
percentage for gross extensions to all business loans by commercial banks and 
thrifts. 

Japan, Belgium, France and the United Kingdom, at 10% or less of total loans. The figures for the 
United Kingdom are somewhat surprising; they hardly identify an "overdraft economy", as the UK 
system has sometimes been referred to. This may be due in part to limitations in the statistical 
definition of "overdraft" used, but it also reflects the high share of lending for housing. 

Indeed, since 1983 in the United Kingdom the share of overdrafts in total lending has 
halved, most likely reflecting the concomitant growth in housing credit (see also Table 16). A similar 
development, and for much the same reasons, has taken place in Canada. A sharp rise, on the other 
hand, has occurred in Japan, mainly in order to avoid stamp duty on bill financing. 



- 99 -

8. Credit denominated in foreign currency 

When borrowers obtain funds in foreign currency, the domestic currency equivalent of 
their average funding costs and debt burdens will subsequently depend on the actual path of the 
exchange rate and, if the borrowing is at variable rates, of foreign interest rates: If these variables do 
not follow their anticipated paths, the ex post cash flow, income and balance-sheet positions could 
differ substantially from the anticipated ones, thereby exerting a significant influence on lending, 
borrowing and spending decisions.47 Thus, changes in domestic interest rates no longer have a direct 
effect on part of the indebtedness of residents, which comes to depend on foreign monetary 
conditions.48 On the other hand, the importance of the exchange rate in the transmission mechanism is 
heightened. 

The quantitative significance of this channel will depend, inter alia, on the size and 
distribution of the net positions of agents in foreign currency. At the aggregate level, a rather crude 
indicator is the share of foreign currency denominated credit in the total.49 Though incomplete, the 
available information suggests that this share was typically of the order of 5% or less at the end· of 
1993 (Table 18). It was considerably higher, however, in Italy, Sweden and Canada.50 In the two 
European countries, a significant rise took place in the years preceding the ERM crisis of autumn 
1992,51 as companies borrowed abroad to avoid high nominal interest rates at home and the exchange 
rate was under persistent upward pressure. 

47 If the financial intermediaries themselveS take open· foreign currency positions, there may also be an 
independent effect on the supply of credit through unexpected deteriorations or improvements in the 
intermediaries' profit and loss accounts and balance sheets. 

48 Of course, the ability to invest and borrow freely in foreign currencies raises also the usual questions about 
the autonomy of national monetary policies even if the actual size of the positions is not large. 

49 Note that since the present aggregate excludes credit obtained abroad unless it is in the form of securities, it 
tends to underestimate overall foreign currency credit. For complementary indicators, see Kneeshaw 
(1995). 

50 However, some other countries could fall within this category, depending on the share of foreign­
denominated securities, for which figures are sometimes not available. 

51 Because of the dates chosen, this is only partly reflected in the above figures. 
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Table 18 

Loans denominated in foreign currencies 
(as a percentage of total loans of each category of institution/borrowing) 

AU AT BE CA FR DE IT JP NL ES SE CH UK us 
1993 

Banks ............................ 5 6 9 8 4 1 15 4 5 5 24 3 10 .. 
OF!s .............................. .. 0 0 .. 2 .. 0 31 .. .. 0 .. 0 .. 
Securities ....................... .. .. .. 36 16 0 24 36 .. .. 25 . . .. .. 

Memorandum items: 
Identified loans.as% of· 

Total loans .................. 3 6 8 5 4 J J4 4 4 5 9 3 5 .. 

Business loans ............ 8 8 J7 13 7 J J9 .. 6 8 J5 6 J9 .. 

Identified total as % of· 

Total credit ................ 3 5 8 JO 6 J 14 8 3 4 JO 3 4 .. 
Business credit ........... 6 8 14 2J 9 J 20 .. 6 7 J6 5 II .. 

19832 

Banks ............................ 8 5 7 14 6 0 13 7 3 53 20 3 15 .. 
OF!s .............................. .. 0 0 .. 0 .. 0 3 .. .. 0 .. 0 .. 
Securities ....................... .. .. .. 32 26 0 18 21 .. .. 44 . . .. .. 
Memorandum items: 

Identified loans as % of 

Total loans .................. 4 .. 6 8 4 0 II 6 2 II 2 9 .. 
Business loans ............ 7 .. II 17 7 J 17 .. 4 .. 23 5 26 .. 

Identified total as % of 

Total credit ................ 3 .. 5 J2 6 0 J2 .. 2 .. 13 2 8 .. 
Business credit ........... 5 .. 9 22 JO J 17 .. 4 .. 25 5 24 .. 

1 Excluding certain institutions (the OFis covered account for about one-quarter and one-third of total OF! loans in aggregate and maturity tables respectively; correspondingly, total loans 
covered here amount to aver 60 and 80% of the total loans in those tables). 2 Australia: 1988; Austria: 1987; Belgium: 1982; Italy: 1989; Japan: 1988. 3 Deposit-taking institutions only. 
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ANNEX I 

Main assnmptions/estimates nnderlying the tal!Jles 

In order to help form a better view of the margin of error surrounding the final figures 
included in the various tables and to facilitate any improvements, this annex lists the main 
assumptions/estimates that underlie them. When the same assumption is made in more than one table, 
it is mentioned only in the first case. Unless otherwise shown in brackets, the estimates have been 
made by the central banks. 

Switzerland: 

Canada: 

Japan: 

Switzerland: 

Netherlands: 

Switzerland: 

Table 2: Credit to the non-government sector 

total lending of pension funds in 1983 is estimated by assuming that the 
change in the ratio of loans backed by real estate collateral to total loans is the 
same as for insurance companies over the period 1983-92 (BIS). 

Table 4: Breakdown by recipients: households and bnsinesses 

credit to the unincorporated sector is calculated as the difference between 
credit to the personal sector (flow-of-funds accounts) and to households 
narrowly defined (consumers, answers to the questionnaire) (BIS). 

credit to consumers is calculated by adding housing credits and instalment 
consumer credit (Banlc of Japan statistics). It therefore excludes at least non­
instalment credit (BIS). 

pension fund loans, all to the business sector; life assurance company loans, 
70% to the business sector. 

Table 5: Breakdown by instruments: loans and securities 

bonds from the BIS database (1993). 

bonds from the BIS database. 

Table 9: Breakdown by matmrity: short-term versus medium and long-term 

Note: 

Australia: 

with the exception of Canada, where they are classified as medium and long­
term, in all cases revolving credits repayable at any time are classified as short­
term. 

breakdown for non-bank deposit-taking institutions estimated on the basis of a 
variety of sources. 
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Canada: all loans, excluding credit card and business demand loans, are assumed to be 
medium and long-term. · 

Germany: OFI loans, all medium and long-term (BIS). 

Japan: breakdown for the loans made by a variety of financial institutions (19% of 
total credit in 1993) has been estimated (BIS). 

Sweden: bank lqans, 70% short-term (very rough); OFI loans, 97% medium and long­
term (BIS). 

Switzerland: short-term bank loans equal to current account loans plus 50% of fixed-term 
loans and advances (rough). OFI loans all medium and long-term. 

United Kingdom: bank loans, excluding mortgages and leases, all short-term; OFI loans, all 
medium and long-term (BIS). 

United States: short-term: 5% of tax-exempt debt; 10% of commercial mortgages; all credit 
card debt; 35% of consumer credit; 40% of all bank loans not classified 
elsewhere. 52 

Note: 

All countries: 

Australia: 

Austria: 

Belgium: 

Canada: 

France: 

Germany: 

Table 13: Breakdown by type ofinterest rate: adjustable and fixed 

for short-term, see the annex notes to Table 9. In what follows, medium and 
long-term debt with a rate adjustable at intervals no longer than one year is 
referred to as "adjustable (a)", and that whose rate moves broadly in line with 
short-term rates as "adjustable (b )". In the absence of specific information, (a) 
and (b) were assumed to coincide. 

unless otherwise specified, all securities are regarded as fixed rate. 

rough estimates based on a variety of sources (Reserve Bank of Australia). 
Some adjustments were needed for a consistent treatment of bank bills (BIS). 

(a)= 78.5% of medium-term and 64.2% of long-term bank loans (66% of total 
medium and long-term loans). OFI loans, all medium and long-term at fixed 
rates (BIS). Some minor adjustments necessary to add to securities. 5% of 
securities at variable rates. 

no estimates appear to have been necessary. (a)= (b). 

(a) = (b) includes 40 and 60% of non-residential and residential mortgages 
respectively; 20% of personal loans and 100% of the remaining medium and 
long-term loans (all rough). 

(a) = (b) = 43 and 9% of lending to businesses and households (narrowly 
defined) respectively. Estimates based on the surveys on the cost of credit. The 
results are very similar to those that can be obtained on the basis of the survey 
on the sensitivity of banks' balance sheets to interest rate changes (see main 
text). 

(b) = 1/3 of medium and long-term lending (rough). Because of the presence 
of other reviewable. rate loans whose rate behaves more like a long-term rate, 
(a) is higher. 

52 See L.J. Radecki and V. Reinhart (1994). 
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Italy: OFis (a)= (b) assumed to be the same as for long-term credit banks (55.2%) 
(BIS). 

Japan: BIS estimates made from a variety of sources. 

Netherlands: (b) = 15% ofbauk medium and long-term lending; (a)> (b); OFI medium and 
long-term loans, all at predominantly fixed rates (all rough) (BIS). 

Spain: (a)= all variable rate loans in credit statistics (rough, upper limit). (b) assumes 
that all variable rate mortgages are not related to short-term rates. Variable rate 
mortgage loans are estimated as 100% of those from mortgage companies and 
75% of those from deposit-taking institutions. 

Sweden: (a)= (b) = 10% of OFiloans; 0% of bank medium and long-term loans (BIS). 

Switzerland: (a)= 70% of mortgage lending (BIS) plus 80% of half of fixed-term loans and 
advances; (b) = 80% of half of fixed-term loans and advances (BIS). 

United Kingdom: 80-90% of bank loans are short-term or variable rate (a)= (b) (figures based on 
survey of three large clearing banks.)53 Some 90% of building society loans 
belong to the same category. 

United States: (a) = (b) = 5% of tax-exempt debt and corporate bonds; 30% of home 
mortgages; 10% of consumer credit; 40% of bank loans not classified 
elsewhere and ofresidual other loans category. 

Table 14: Breakdow111. by type of interest rate accordi111.g to borrowing sector 

Australia: estimates based on a variety of sources. 

Germany: households (narrowly defined): 90% of mortgage debt and 15% of consumer 
credit are at predominantly fixed rates (rough). (a)> (b) for reasons already 
outlined. Business sector: calculated residually given total. 

Italy: the share of adjustable rate loans in medium and long-term loans granted by 
short and long-term credit banks respectively is assumed to be the same for 
households and businesses. 

Japan: households: short-term plus (a) = 60% of housing loans plus all consumer 
instalment credit; short-term plus (b) = 0%; businesses: short-term plus (b) 
calculated residually; (a)> (b) (BIS). 

Netherlands: all variable rate medium and long-term debt assigned to businesses (BIS). 

Switzerland: for both households and businesses the breakdown for mortgages and fixed­
term loans and advances is assumed to be the same as in the aggregate. 

United Kingdom: households: short-term plus (a)= short-term plus (b) = 90% of credit (rough). 
Businesses: 80-90% in the same category (mid-range estimate used to add to 
securities). 

United States: calculated by applying the aforementioned percentage estimates for the various 
categories of credit. This assumes that within each category (e.g. loans not 
classified elsewhere) the breakdown is similar for households and businesses 
(BIS). 

53 It is not clear, however, whether original or actual maturity is used in calculating these figures. 
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Table 15: Breakdown by type of interest rate according to loan-granting institutions 

Australia: 

Belgium: 

Canada: 

Germany: 

Spain: 

Switzerland: 

United States: 

Austria: 

Canada: 

Germany: 

Japan: 

Netherlands: 

Spain: 

Switzerland: 

United States: 

(a)~ (b): percentage of variable rate medium and long-term loans is the same 
for banks and near-banks (BIS, rough). ,-

OFI loans all predominantly fixed rate. 

application of previous estimates based on the nature of the instrument to the 
loan portfolio (BIS). 

all variable rate medium and long-term loans allocated to banks; none to OFis 
(BIS). 

application of previous estimates on variable rate mortgage lending. 

mortgages granted by life assurance companies and pension funds treated like 
those granted by banks (BIS). 

application of previous estimates based on the nature of the instrument to the 
loan portfolio (BIS). 

Table 16: Collateralisation ofloans 

Procedure for estimating the share of bank loans to businesses backed by real 
estate collateral (all by BIS): 

mortgages (including some loans to local authorities) minus housing credits 
("fur den Wohnbau"). 

non-residential mortgages. 

mortgage loans minus residential mortgages to households ("consumers"). 

bank loans backed by real estate collateral minus bank housing loans. 

mortgages on dwellings to businesses. 

mortgages of deposit-taking institutions minus housing loans to individuals. 

assumes that the ratio of current account credits and other non-mortgage loans 
backed by real estate collateral is the same for households and businesses. 

commercial and multi-family residential mortgages granted by commercial 
banks and thrifts. 
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The response of short-term bank lending rates to policy rates: 
a c1rnss-cmmtry perspective1 

Claudio E.V. Borio alll.d Wilhelm Fritz 
Bank for International Settlements 

INTRODUCTION 

The issue of the size and speed of the response of bank lending rates to changes in 
policy-controlled interest rates represents an important dimension of the transmission mechanism of 
monetary policy. Bank lending rates are a key, if not the best, indicator of the marginal cost of short­
term external funding in an economy. Moreover, they can also provide useful information about 
developments in the average cost of borrowing, to a degree that depends on agents' reliance on short­
term or adjustable rate financing at those rates. Such opportunity cost and cash-flow effects are two of 
the main channels through which monetary policy impulses are transmitted to the rest of the economy. 
This explains concerns related to the widening of lending spreads in those countries experiencing 
extensive balance-sheet restructuring in the financial and non-financial sectors during the latest 
recession, especially in some Anglo-Saxon and Nordic countries as well as in Japan. It is also part of 
the reason for the short-term difficulties in defending external parities in the face of rapid adjustments 
oflending rates to policy-controlled rates brought to light by the ERM crisis in the autunrn of 1992. 

The following study compares the response of key short-term bank lending rates to 
policy rates in all the countries covered by the project on the transmission mechanism for which 
appropriate data were available; Austria and Switzerland are excluded. It does not address the question 
of the determination oflong-term lending rates, which in some countries apply to a sizable proportion 
of bank lending.2 Nor does it address the issue of how representative short-term rates are of average 
funding costs, an aspect examined in Borio (1995). The study builds on earlier work carried out at the 
BIS (1994). 

Section II presents a summary of the main findings. Section III discusses briefly the 
conceptual underpinnings of the analysis; it highlights the insights that the theory of bank behaviour 
can provide as a guide to empirical work. Section IV describes the basic data used. It focuses on the 
extent to which the lending rates available differ across countries and are representative of short-term 
funding costs and on differences in the characteristics of the policy rates chosen. The section also 
provides simple sununary statistics of the behaviour of lending, money market and policy rates and of 
the relationship between them. Plots of the original series and related spreads are reproduced in 
Annex I. Section V contains the core econometric results on the short and long-run determination of 
lending rates, considering in some detail the time path of the response of these rates to changes in 
money market and policy rates. Possible changes in the relationships over time are also examined. 
Section VI turns to three specific questions: whether there is evidence of asymmetric adjustments in 
the upward and downward direction; whether movements in certain less frequently changed official 
rates, such as discount rates, can help to speed up adjustment in loan rates, possibly by strengthening 
signals of the direction of policy; and whether the average rather than the marginal cost of funds is 
more relevant in determining loan rates. 

We are grateful to Stephan Arthur for graphical assistance. 

2 A preliminary cross-country analysis of the setting of long-term lending rates, with special attention to the mortgage 
market. can be found in the introduction to BIS (1994). 
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H. OVERVIEW AND SUMMARY 

Economic theory suggests that the minimum specification of a loan rate setting equation 
for a bank should consider money market rates and policy rates as potential proximate determinants. 
The money market rate acts as the basic proxy for the marginal opportunity cost of extending a loan. 
The rationale for the policy rate is threefold: under certain conditions it can represent the marginal 
cost of funds; where it is less volatile than money market rates, it can be a better guide to underlying 
market conditions; and in oligopolistic markets, partly for the above reasons, it could be used by 
banks as the key reference rate for loan rate setting. 

Given this "benchmark" minimum specification, the response of the loan rate to the 
policy rate has been examined through two different simulation exercises. In the first, all the rates that 
appear as proximate determinants in the loan rate setting equation are shocked simultaneously by 
100 basis points (permanently). In the second, only the policy rate is changed and a separate equation 
is used to endogenise the response of the money market rate to the policy rate. A comparison of the 
two exercises can help to disentangle the effects that result from loan rate setting procedures of banks 
from those that reflect differences in the pass-through of policy to market rates. 

Graph 1 summarises the main results. It plots countries on the basis of two parameters, 
viz. the point estimates of the loan rate response after one month and one year respectively when all 
proximate determinants are changed simultaneously. One year is chosen because in most countries the 
pass-through is complete and the difference between one and two years - the benchmark period for the 
central bank econometric model simulations - is minor. 

Panel A describes the results when the equations are estimated since the mid-1980s (the 
"whole period"). In a first group, comprising the United Kingdom, the Netherlands, Canada and 
Belgium, the responsiveness is comparatively high. It is full and immediate in the United Kingdom 
and the Netherlands but considerably lower, at least in the short run, in Belgium. Responsiveness is 
comparatively low in the remaining countries, especially within the first month; the differences are far 
less pronounced at one year.'·4 

The general picture is largely unchanged if only policy rates are shocked: policy rates 
survive the specification search to remain proximate determinants in several loan rate setting 

· equations and, even where they do not, the relationship between policy and market rates is typically 
quite close. The adjustment is now considerably smaller only in the case of Japan, where the 
overnight rate was chosen as policy rate. 

The above findings generally survive the re-estimation of the regressions over the more 
recent period, typically since around 1990 (Panel B).5 In most cases the changes in point estimates are 
remarkably small, well below 10 basis points. The two countries. for which the largest differences are 
apparent are Spain and Japan, where the response is increased almost throughout the time horizon;' it 
remains, however, comparatively low, at least at very short horizons. In Australia and the United 
States, the response around one month is considerably faster, bringing the countries within the faster 
adjustment group. By contrast, the one-month response is somewhat lower in the Netherlands. There 
is some evidence that the change in the loan rate is slower in Germany too. 

Economic theory points to a number of factors that can influence the responsiveness of 
loan rates to market and policy rates. The degree of stickiness is likely to depend positively on several 

3 Sweden is not shown in the graph because the equation is estimated only on quarterly data. After one year the 
adjustment is around 0.85 (average of two rates used). After one quarter it is around 70%, similar to Italy and 

Australia. 

4 In Australia, the second-month response is considerably higher. 

5 The exact periods differ somewhat internationally to take country-specific factors into account. 

6 The graph understates the increase in the speed of adjustment for Spain, where after one quarter the response is 
already .100 basis points. 
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1 Response to a 100 basis point simultaneous increase in policy and money market rates. Jp+ refers to a 100 basis point 
increase in the policy rate only (money market rate endogenous). 2 The period is country-specific but is generally 
1984:1 - 1994:7. 3 The period is country-specific but is mostly since around 1990. 4 For Australia, average 
of first two months owing to overshooting. 
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elements: (a) the degree of monopoly power7 in the loan market segment covered; (b) customers' 
aversion to variable interest rate payments; ( c) when average, rather than marginal, cost pricing 
prevails, the degree of stickiness in overall funding costs; and ( d) the volatility of market and policy 
rates. In addition, in any empirical analysis based solely on interest rate variables, the correlation 
between these and other relevant omitted factors may be important. In particular, procyclical 
movements in market rates would lead to slow responses if credit risk premia are counter-cyclical or 
banks' appetite for risk is procyclical. For instance, if a fall in market rates coincides with a recession, 
a rise in credit risk premia and bank retrenchment are likely to follow, tending to raise the loan spread 
with respect to the market rate. 

This study has not looked in any depth into the issue of interpretation. Nevertheless, 
certain informed conjectures may be made. While no doubt relevant, the stability of the estimates over 
different samples suggests that cyclical influences are not dominant. 8 By contrast, the degree of 
monopoly power in the loan market segment is likely to be important. Formal statistical evidence and 
casual observation indicate that the largest, typically highest-quality customers tend to borrow at 
money market related rates, either from the banks themselves or, where possible, directly from the 
markets. Since these customers are also those that can more easily offset any undesired variability in 
interest charges, it is possible that aversion to excessive loan rate variability plays a role. Low 
responsiveness of average funding costs to market rates is likely to be the second important 
determinant. Though not formally tested, there does appear to be a reasonable correlation between this 
factor and the cross-country pattern of responses: the United Kingdom (at one end) and Japan and 
Germany (at the other) are just three such examples. Moreover, confirming previous evidence, the 
weighted average cost of deposits is indeed significant when added to the benchmark specifications in 
the only three countries for which such an exercise was possible (Germany, Italy and Spain). Finally, 
the variability of policy or market rates may also play some role. The faster one-month response of the 
loan rate to the policy rate in Australia and the United States in the more recent period is at least 
consistent with this hypothesis. In both countries it has coincided with the adoption of operating 
procedures designed to provide markets with clearer signals about the authorities' operating objectives 
for the overnight rate, a strategy which has reduced the "noise" present in its movements. 

The dependence of the degree of stickiness on the monopoly power of banks within a 
specific loan market segment raises the issue of the extent to which the cross-country differences 
detected may be influenced by the lack of homogeneity in the loan rates used. The available 
information is not sufficient to form a definite view. Nevertheless, the overall picture is probably not 
misleading. There does not appear to be a systematic relationship between country classification and 
potential bias. Admittedly, in some cases the loan rate used may exacerbate differences. For instance, 
in the case of the Netherlands and Belgium, two fast-adjusting countries, the loan rates appear to 
apply to the best, largest customers. For other countries, however, the available loan rates may 
actually mitigate international differences. For example, by comparison with some countries in the 
slow adjustment group, notably Germany and Japan,9 the rates used for the United Kingdom and the 
United States (the "base" and "prime" rate respectively) nowadays appear to be more representative of 
the "retail" loan segment. In fact, a more broadly based rate for the United States, available only on a 
quarterly basis, exhibits a considerably higher adjustment speed than the prime. 

The tests for asymmetric responses of loan rates generally failed to detect their presence. 
The only two significant exceptions are Japan and Germany. In Japan the finding seems to reflect 
primarily the unprecedented widening of the spread in the recent period in the wake of widespread 
balance-sheet restructuring among financial and non-financial businesses. In Germany, too, the 
phenomenon can only be detected statistically in the latest interest rate cycle; the impact of 
reunification may be partly responsible. 

7 In the sense of an imperfectly elastic demand curve for loans. 

8 A more definite conclusion would require the inclusion o.f appropriate variables in the equations. 

9 In.Japan, the rate covers all short-term loans but price differentiation is very limited. 
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There is evidence that rev1s10ns in infrequently changed rates on official standing 
facilities10 generally speed up the adjustment ofloan rates. Over the whole sample period, when added 
to the benchmark specification, the rates are statistically significant and raise the response of the loan 
rate in all the countries for which they could be tried, viz. Belgium, France, Germany, Italy, the 
Netherlands, Japan and the United States. In the more recent period their influence only be traced in 
Belgium and France; in the remaining countries the response remains broadly unchanged. 

In the case of the Netherlands, the additional explanatory power of the official rate 
reflects the variable but administered mark-up linking the discount rate to the loan rate (the minimum 
rate on unsecured current account credits).11 For the remaining countries the best interpretation of the 
statistical finding is not clear. The fact that in several cases the effect is limited to the 
contemporaneous change in the official rate is consistent with a "signalling" role: the rate can be used 
to underline the persistence of a specific policy move and thus help to crystallise expectations about 
future interest rates. In Japan and Italy, for instance, this role has been explicitly recognised. In 
Germany and Japan, however, lagged changes are also present. One possible explanation is that the 
rates act as proxy for slow-adjusting deposit rates relevant in the loan rate setting decision. This 
hypothesis, however, was not formally tested. 

HI. THE CONCEPTUAL FRAMEWORK 

A useful starting-point to organise the various insights that economic theory can yield on 
the determination of loan rates is to think of "the" contractual loan rate (RL) as being some function 
of another observable rate or combination of rates (RC). There are at least four questions that deserve 
attention: 

(i) What is the most relevant set of rates RC that can be thought to determine the loan rate? 

(ii) What factors affect the relationship between RL and RC, a question that can also be 
rephrased as: what determines the spread between the two? · 

(iii) What factors impinge on the response ofRL to RC in equilibrium? In particular, is the 
spread invariant with respect to changes in RC? 

(iv) What factors shape the adjustment path ofRL to changes in RC? 

The variable RC is best thought of as the rate determining the opportunity cost of the 
lending decisions made by the bank. .When banks strive to maximise a particular objective, such as 
asset size or profits, this is inevitably a marginal rate, beyond the banks' control. The most widely 
used benchmark is a money market rate, seen as the key variable that determines the marginal cost of 
funds or the revenue forgone by extending a loan.12 Other rates, however, may also be relevant. One 
example, especially significant in the present context, is a policy rate, beyonc\ the control of the 
intermediary. Under certain conditions, it can represent the marginal cost of funds for the institution.13 

10 With the exception of France, discount rates were used. For France, the rate chosen was that on five to ten-day 
repurchase agreements ("pensions"). 

11 This was true until the end of December 1993. Since then the loan rate has been linked to the rate on central bank 
advances. 

12 The seminal articles by Klein (1971) and Monti (1971), modelling a bank by analogy with a two-product (loan and 
deposit) monopolistic firm given risk neutrality (or perfect certainty), stress the relevance of such an exogenous rate, 
to which the marginal revenue (costs) of the other assets are related. Empirically, a money market or equivalent rate is 

the one most often used in estimating loan equations. 

13 In models that stress uncertainty regarding the withdrawal of deposits and the illiquidity costs of loans, penalty costs 

associated with, say, central bank borrowing play an important role. See, for instance, Hester and Pierce (1975) and 

subsequent articles. 
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In the presence of oligopolistic market arrangements, it can be a convenient reference for the setting of 
rates, as it reflects changes in objective, general market conditions rather than discretionary decisions 
on the part of individual institutions. And when money market rates are particularly volatile, it may be 
a better indicator of their persistent, rather than purely transitory, movements. A second such example 
is deposit rates. They may be particularly relevant if mark-up or full-cost pricing, not necessarily 
geared to maximising profits, is widespread; deposits often still represent the main portion of average 
funding costs. 14 

Several factors help to determine the spread between the loan rate and "the" opportunity 
cost rate. A first factor is the degree of competition in the loan market. In general, the more 
competitive the market, the smaller is the spread. The sourc;es of market power range widely. They 
may, for instance, reflect legal and regulatory entry barriers. They may result, more generally, from 
the existence of set-up and other costs that segment markets. One significant example is the costs 
associated with limited information, whether on the part of lenders (regarding borrower characteristics 
and behaviour) or fund users (regarding alternative borrowing opportunities). 15 Differences in this . 
respect are probably a key reason for the division between the retail and wholesale segments of the 
market. A second factor determining the size of the spread is the risk of loss on the loans: the higher 
the probability of default of (a given class of) borrowers and the loss in the event of default, the larger 
the wedge between the expected return on the loan, which drives decisions, and the loan rate. The 
vulnerability of the financial position of borrowers and whether and how loans are collateralised are 
particularly significant in this context. A third factor is the basic orientation of the banks' policy: if 
market share is given priority over profitability, margins will tend to be lower. 16•17 

The responsiveness of the loan rate to changes in the opportunity cost of funds in 
equilibrium is one of the two dimensions of stickiness considered in the literature. The degree of 
competition is l.ikely to be relevant in this context too. For example, under perfectly competitive 
market conditions and assuming a constant credit risk premium, the loan rate would move one-for-one 
with marginal funding costs. One may generally expect the movement to be smaller in the presence of 
monopolistic power and oligopolistic structures.18•19 In addition, mark-up pricing, typical of such 
situations, suggests that the composition of banks' sources of funds and their sensitivity to market 

14 In the basic Monti-Klein set-up the opportunity cost is independent of the characteristics of the deposit marke"t; 
deposit rates, therefore, do not help to determine loan rates. Various ways have been explored to break down this 
separability, other than mark-up pricing in oligopolistic or non-profit maximisation structures. These include joint 
production costs (Baltensperger (1980)), allowing the bank to set the deposit rate to limit the risk of penalty liquidity 

costs by raising the expected deposit volume (Tobin (1982)) and others (see Bank of Spain (1992) for some 
references). None of them, however, has the realistic appeal of mark-up pricing. 

15 11 Searchn and "switching 11 costs fall within this category. See, for instance, Diamond (1971) and Klemperer (-1987). 

16 This is true, for example, in Klein-Monti type models as long as loans enter into the measure of size, since they would 

be expanded beyond the profit-maximisation point (see, for example, Takeda (1985)). 

17 In addition, in any empirical analysis, term structure effects may be significant. In principle, the loan and opportunity 

cost rates should refer to the same horizons; in practice, the empirical counterparts to the theoretical concepts may fa11 

short of this requirement. This, however, is less likely to be a prOblem when short-term lending rates are examined. 

18 Unless the demand curve has a constant semi-elasticity this is true in the textbook monopoly case; see also Klemperer 

(1987) for monopolistic power in the presence of switching costs. Similar arguments would apply to collusive 

oligopolistic markets. The famous "kinked" demand curve is probably the best-known example in the context of non­

collusive behaviour (Stigler (1947)). 

19 By analogy with models of firm behaviour, it is.also possible to argue that the degree of response will partly depend 

on whether banks are more interested in size than in profits. The detailed results, however, depend crucially on the 

specifications of the model and few generalisations seem possible (e.g. Monti (1974) and Takeda (1985)). 
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rates may be important. A large share of deposits at relatively unresponsive interest rates, for instance, 
would tend to limit the change in loan rates.20 

The relevance of the degree of competition in loan and deposit markets loses part of its 
force once a time dimension is explicitly considered. Demand cnrves are likely to be more inelastic in 
the short than in the medium run. Fixed search and switching costs, for instance, hardly seem to 
justify a permanent limited response to changes in the opportunity cost of funds. The forces of 
arbitrage between different banks or between banks and alternative sources of credit and uses of funds 
become more powerful as time elapses. 

This also suggests that, while analytically correct, it may in practice be quite difficult to 
distinguish the first fortn of stickiness just described (adjustments in equilibrium) from the second, 
viz. non-instantaneous adjustment between equilibria. Unless adjustment is costless, banks may wish 
to smooth movements in the lending rates. There are administrative costs associated with such 
changes. In addition, borrowers may dislike the induced fluctuations in their incomes and cash 
flows.21 Since for any given adjustment costs the profits forgone decrease with the degree of 
monopoly power, once again rates should be expected to be stickier in less competitive market 
segments.2n 3 Moreover, the speed of adjustment is likely to increase with the degree of anticipated 
persistence in the change in the opportunity cost of funds. 

The aforementioned explanations of stickiness relate correctly to the response of the loan 
rate to market rates. In any empirical analysis, however, apparent stickiness may be detected if the 
influence of variables excluded from the analysis is not properly controlled for and their movements 
are correlated with the interest rates included in the specification. In particular, stickiness can emerge 
if money market rates move procyclically and default risk premia do so counter-cyclically or banks' 
appetite or ability to take risks and price agressiveness move in sentiment with economic activity. In 
this case, spreads would tend to narrow in upswings and widen in downswings. 

A final question regarding the adjustment path is whether and, if so, under what 
conditions revisions in the loan rate are likely to be asymmetric with respect to increases and 
decreases in the rates measuring opportunity costs. Several arguments in fact suggest that the response 
may be faster when such rates rise. First, there may be a lag in the response of borrowers to changes in 
the price of credit; if so, revenue is temporarily forgone when rates are lowered but gained when they 
are raised. Second, in oligopolistic structures banks may expect their competitors to be more likely to 
follow rate reductions than increases, especially if mistaken for attempts at gaining market share;24 as 
outlined above, the comparatively more responsive demand for loans in the event of rate increases 

20 Stickiness may also result from rationing (e.g. Stiglitz and Weiss (1981)). This rationale, however, is unlikely to be 
very relevant for the category of borrowers covered in the present study (see below). 

21 Fried and Howitt (1980) develop a model in this spirit though with reference to real interest rates. Borrowers 
essentially pay in the form of a higher premium for the insurance provided by the bank. 

22 Drawing on Rotemberg and Saloner (1987), Hannah and Berger (1989) generalise this argument to a variety of non­
collusive oligopolistic structures and apply it to the deposit market. Their tests confirm the hypothesis that price 
stickiness increases with market concentration (for details of the empirical tests, see alternatively Hannah and Berger 
(1991)). 

23 Moreover, the generalisation regarding the degree of competition relates only to stickiness with respect to changes in 
opportunity cost interest rates. In non-perfectly competitive environments, where objectives other than profit 
maximisation are more tenable, loan rates may actually be more responsive to other types of shocks. For example, in 
the case of full-cost pricing or when size is traded off against profits. or pursued subject to minimum capital levels, 
any shock affecting average profitability could elicit a rise in the spread. The reason is that the bank would have a 
reserve of unexploited profit opportunities to tap. This is especially relevant in the context of the large loan losses 
experienced by banks in several countries in recent years. It implies that the spread would rise over and above any 
increase in perceptions of higher risks at the margin. 

24 This is, of course, the basis of the 11kinked11 demand curve; for 11small 11 changes in marginal costs, prices do not move; 
for larger changes, adjustment is stickier in the upward direction. 
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means that the costs of being away from equilibrium are larger when market rates are rising. 
Moreover, in the presence of collusive arrangements, the risk of triggering a price war through rate 
reductions may make downward revisions inherently costly. Third, as with stickiness, in any 
empirical analysis the asymmetry may emerge because of changes in variables correlated with interest 
rate movements and not properly controlled for. For example, the demand for ballk funds may become 
more inelastic during recessions, as bank customer relationships are strengthened and borrowers 
become more "captive" of their traditional sources of funds. If market interest rates tend to fall during 
recessions, an asymmetric response would be detected in the data.25 

The aforementioned discussion implies a number of points for the empirical analysis. 
First, the smallest set of variables in a general specification of a loan rate equation should contain a 
money market rate and a policy rate. Deposit rates or the average cost of funds may also be relevant, 
especially if mark-up pricing is widespread. Indicators of the riskiness of lending could also prove 
useful; owing to data limitations, however, they are not employed in what follows. 

Second, the path followed by the loan rate in response to changes in rates that are its 
proximate determinants is a function of a number of factors: the degree of competition in the industry 
and the market segment concerned; the characteristics of the class of borrowers to which the rate 
applies; the structure of the financial institution's balance sheet, notably its sources of funds;, the 
degree of anticipated persistence in the change of reference interest rates; and "cyclical" elements. 
Without a detailed analysis and adequate information, it may be quite difficult to disentangle 
empirically what factors may account for any country differences unveiled by the econometric 
evidence.26 

Third, the response path may not be symmetric with respect to increases and decreases in 
the determining rates. It is worth testing for the presence of such asymmetries.27 

Finally, whenever a money market rate turns out to be statistically significant in a loan 
rate setting relationship, its link to the policy rate needs to be explicitly modelled when considering 
the pass-through of changes in policy.28 Nevertheless, it is also of interest to consider the reaction of 
the loan rate to its proximate determinants separately, i.e. assuming that money market rates respond 
fully and instantaneously to policy rate changes. This can help to distinguish cross-country differences 
reflecting the behaviour of the banks from those that originate in the link between policy and market 
rates themselves.29 

IV. A PRELIMINARY LOOK AT THE BASIC VARIABLES 

1. Lending rates 

The first choice confronting any empirical research on bank lending rates is that of the 
specific rate variable. The loan market is far from homogeneous. The intended use of the funds lent, 

25 With reference to the credit card market in the United States, Ausube1 (1991) puts forward the view that rates may be 

sticky downwards in part because customers behave irrationally. In contrast to the Stiglitz and Weiss (1981) scenario, 

where riskier customers are less sensitive to higher borrowing costs (because their probability of default is higher), he 

points out that the opposite may be true: safe customers systematically underpredict the· likelihood of incurring 
charges. He provides some evidence to confirm this hypothesis. 

26 Cottarelli and Kourelis (1994), considering a large sample of industrial and non-industrial countries, find evidence 

that the responsiveness of lending rates is indeed related to structural proxies of the degree of competition in markets. 

27 Hannah and Berger (1991), for instance, find evidence of such asymmetries for US bank deposit rates. 

28 Similar arguments would clearly apply to any other rate influencing the loan rate setting decision (e.g. deposit rates). 

29 This, of course, does not apply when only policy rates tum out to be relevant in the loan rate setting relationship. 
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the sources of repayment and the characteristics of the borrowers, not least their ease of access to 
alternative external funding, differ widely. This implies considerable differences in contract terms on 
the loans, including maturity, covenants, collateral, fee structures and, of course, the interest rate 
charged. Such differences are only partly moderated by the widespread practice of setting relatively 
standard terms for broad classes of loans, a practice that probably reflects a mixture of factors, not 
least the information costs of a finer approach and broader institutional features. As the foregoing 
sketch of theoretical paradigms indicates, the response of interest rates may be quite sensitive to class­
wide and contract-specific characteristics. 

From the viewpoint of empirical work, the various types of rate have pros and cons. An 
average rate calculated over a broad set of classes of (new) loans is a better approximation to the 
(marginal) cost of borrowing from banks than narrower averages. It is, however, of more difficult 
interpretation, as it mixes the effect of a greater variety of elements. Actual rates are generally 
superior to reference rates to which varying spreads are applied. But reference rates may be less 
sensitive to certain factors (e.g. credit risk) which may be difficult to model separately owing to the 
limited availability of statistics at the relevant frequency. 

Australia: 

Belgium: 

Canada: 

France: 

Germany: 

Italy: 

Japan: 

Netherlands: 

Spain: 

Sweden: 

Box 1: Bank lending rntes1 

Rate on overdrafts and fully drawn loans; large business (2 $100,000); 
minimum of a range reported by major banks. (Month-end.) 

Rate on overdrafts; prime customers; major banks. (Month-end.) 

Rate on prime business loans; chartered banks. (Month-end.) 

Base rate. (Month-end,) 

Rate on current account credits; DM 1-5 million; average. (Survey 2nd-3rd 
week of the month.) 

Short-term loan rate; average of 89 banks. (Survey 1 Oth, 20th and last day of 
the rnonth; average.)2 

1. Loan rate on all new loans (all maturities); average of all banlcs. (Month­
end.) 

2. Loan rate on new short-term loans (over one month, less than one year); 
average of all banks. (Month-end.) 

Rate on current account credits (unsecured); minimum. (Month-end.) 

Rate on current accounts; 3 months - 1 year. 

1. Rate on banlc advances to businesses. (Monthly average at quarter-end.) 

2. Rate on bank loans to businesses. Volume-weighted. Central bank survey. 
(Quarter-end.) 

United Kingdom: Prime ("blue chip") rate (base rate plus 100 b.p.); London clearing banlcs. 
(Month-end.) 

United States: I. Prime rate; short-term loans to businesses. (Monthly average.) 

2. Rate on short-term loans to businesses; average. (Survey lst week ofmid­
quarter month.) 

1 Month-end should-be interpreted loosely; in some cases it refers to a day in the last week of the month. 2 Some values 
interpolated; two-month moving average used owing to very high volatility. 
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The ideal solution would be to consider the behaviour of rates for key classes of loans as 
well as some broader averages. In practice, especially in a cross-country context, such an analysis is 
heavily constrained by the availability of data. It is generally possible to distinguish short from 
longer-term rates and to identify those that apply to the business sector. Beyond this, however, large 
gaps and differences exist. Average rates for significant portions of the loan portfolio are almost 
invariably not available. Standard reference rates (e.g. "prime" rates) are sometimes the only ones for 
which a historical series exists at frequent observation intervals. Moreover, information about how 
representative the various rates are is typically limited. 

Given these constraints, the following empirical tests will focus heavily on the set of 
short-term rates deemed to apply primarily to the business sector; where appropriate, more than one 
rate is used for each country. Given the emphasis on adjustment paths, monthly series (if possible 
measured at month-end) are used;30 this was not feasible in the case of Sweden, however, for which 
only quarterly data were available. The list of variables is shown in Box 1. Unfortunately, in the case 
of Austria and Switzerland no suitable rates could be found. For five countries (Australia, Belgium, 
Germany, the Netherlands and Spain), the loan rate refers to current account/overdraft advances. For 
three of the Anglo-Saxon countries (Canada, the United Kingdom and the United States) as well as for 
France, the rates are "prime"/"base" reference rates. For Italy and Japan, they are averages for various 
classes of loans, in Japan including some long-term loans for part of the period. In the case of the 
United States, an actual rate on short-term loans to businesses, based on survey data and with 
quarterly frequency, was also chosen. The quarterly rates for Sweden are averages of all loans to 
businesses; they probably include a very small proportion oflonger-term loans. 

. Box 2 provides some, albeit limited, information about the type of borrowers and 
percentage of bank lending for which the chosen rates can be regarded as representative. For the group 
of countries for which a prime/base rate is used, the available evidence suggests that the rate 
nowadays applies primarily to small and medium-sized businesses, with large corporations borrowing 
mainly at money market related rates; Canada appears to be a partial exception to this pattern. Over 
time, in the wake of a heightening of competitive pressures in fmancial systems, the prime rate has 
clearly lost its original function of basic reference rate for high-quality customers. Overdrafts/current 
account rates apply mainly to business sector lending. In the case of Australia, the Netherlands and 
probably Germany and Belgium,31 the rates chosen relate mainly to large borrowers; the rate for Spain 
seems to have a broader coverage. The rate for Italy relates largely to the business sector, but clearly 
includes firms of all sizes, paying rates with possibly varying degrees of stickiness. In the case of 
Japan, the rate covers all borrowers; given the limited degree of price differentiation that appears to 
characterise the Japanese loan market, however, this should not give rise to ambiguous interpretations. 
What could potentially have more serious consequences is the fact that the series actually includes 
also medium and long-term loans until March 1990. Even so, inspection of the data indicated that this 
series has behaved remarkably like that for short-term loans in the more recent period: term structure 
effects do not appear to be significant, as a result of the behaviour of both the component rates and the 
corresponding shares in total loans. 32 All of these cross-country differences in the nature of the data 
should be borne in mind when assessing the statistical results. 

30 For the analysis of certain issues, such as the ability to defend exChange rate commitments against speculative attacks, 

even higher frequency would be desirable. 

31 In Belgium, large companies actively use fixed-term loans with rates that are closely linked to market rates. 

32 Splicing the two series was preferred to using a rate on all short-term loans outstanding. This in fact exhibited 
considerably slower adjustment because of 11ageing11 effects at the relevant frequencies. 
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Box 2: How representative are the lending rates?1 

Some one-third of bank short-term and adjustable rate business loans are 
revolving credits (estimated to be around 20% of ·total short-term and 
adjustable rate business credit). 

Some 30% of bank short-term business loans take the form of overdrafts 
(around the same proportion of total short-term business credit). 

The rate charged on the great majority of business loans is directly linked to 
the prime rate; practice of applying money market related discounts to highest 
quality borrowers is infrequent (Clinton and Howard (1994)). 

Base rate applicable mainly to small companies; larger companies borrow 
primarily at money market related rates (questionnaire). Some one-quarter of 
bank adjustable rate lending is base rate related; around two-thirds is money 
market related (survey of large banks; Bank of France (1993)). 

Some 60% of total bank lending (short-term credit) is short-term (up to 
18 months) loans to businesses.2 Only 5% of the institutions' lending is to 
households (narrowly defined) and 14% to the unincorporated sector.3 Current 
account credits amount to over 50% of total short-term credit of these 
institutions. 

Probably over 90% of bank ("Zengin") short-term lending is to the business 
sector (including unincorporated enterprises). There are no significant 
differences in the rates applied to the household or business sector or to 
enterprises of different sizes (questionnaire). 

Some 2/3 of total short-term business lending takes the form of current 
account credits. 

United Kingdom: Some 80% of bank lending to small corporate firms (with a turnover of less 
than £10 million) is base rate related (survey); only aronnd 40% of short-term 
borrowing of large corporates (75% of total net assets of the sector) takes the 
form of bank lending, mainly related to money market rates (Bank of England 
(1993)). 

United States: Over 40% of commercial and industrial (C&I) loans of commercial banks 
(including adjustable rate medium and long-term loans) are related to prime; 
probably around one-third of all prime-related loans are to households 
(including consumer and home-equity loans). The share of C&I loans related 
to prime has declined appreciably since the late 1980s, a process that began in 
the mid-1990s (Senior Loan. Officer Survey (1993), Radecki and Reinhart 
(1994), Wolfson and McLaughlin (1989) and Brady (1985)). 

1 For the ratio of short-term to total bank credit, see also the accompanying paper on the structure of credit. 2 Excluding 
the unincorporated sector. 3 The remaining portion is mainly to financial institutions or holding companies. 
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2. Money market rates 

The choice of money market rate as the key measure of the marginal opportunity cost of 
funds in part reflects the characteristics of the countries' financial systems (Box 3). In most cases an 
interbank loan rate was used. In Italy and Sweden, where for at least part of the period under 
consideration the interbank market was not well-developed, a goverrnnent Treasury bill rate was 
preferred. In Canada and Australia, where private short-term securities markets are important, a 
commercial paper rate and bank bill rate respectively were selected; the rate on certificates of deposit 
was taken as benchmark for the United States. In general, the specific choice of rate is unlikely to be 
important, since market rates of similar maturities tend to move closely together, at least for the 
precision required for present purposes. The maturity was standardised at three months. 

Box 3: Three-month money market rates 
. 

Note: Unless otherwise specified, interbank loan rates. (Month-end.) 

Australia: Banlc bills (acceptable by the central bank). (Monthly average.) 

Canada: Prime corporate commercial paper. (Month-end.) 

Italy: Treasury bills (ordinary), tender rate; gross of tax. (Monthly average.) 

Japan: Call money (unsecured); (until 2/93) RP on bonds (Gensaki). (Monthly 
average.) 

Sweden: Treasury discount notes, market yield. (Monthly average at quarter-end.) 

United States: Certificates of deposit; secondary market rate. (Monthly average.) 

3. Policy rates 

At the level of operating procedures, all the central banks considered in this study gear 
their policy instruments towards influencing quite closely short-term interest rates ("operating 
objectives"). They do so primarily by determining the conditions that equilibrate demand and supply 
in the market for banlc reserves, most notably by setting the terms at which the banks' marginal 
demand is met. Beyond this common element, approaches differ in respect of the precise instruments 
and strategies followed. Such differences have implications for the rate that may be deemed as the 
most appropriate indicator of policy choices.33 

In a first group of countries, policy is essentially geared to influencing overnight rates. 
The United States, Australia, Sweden and Japan fall within this category. In all of them the central 
banks operate frequently in the markets (at least once a day). In the case of Sweden, central bank 
intentions are signalled more explicitly by the key rate through which the authorities provide marginal 
finance (Box 4). No such rates are available for the other countries in this group; the overnight rate 
may contain greater "noise". Nevertheless, in both Australia and the United States during the recent 
period of falling rates, the central banlcs have provided markets with clearer indications of their policy 
objectives for the rate, be it in the form of published standards (Australia, since 1990) or in a less 
formal fashion (United States, since about June 1989). As a result, the overnight rate has tended to 
follow even more smoothly the norms set by the authorities. 

33 For a detailed analysis of the issues involved and a description of changes in operating procedures of central banks up 
to the late 1980s, see Kneeshaw and Van den Bergh (1989). 
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Box 4: Policy rates1 

Call money (11 a.m. unofficial market). Overnight. (Month-average.) 

RP tender rate (bills and government securities). One-week. (Month-end.) 

Official Bank Rate (average tender rate for 91-day Government of Canada 
Treasury bills+ 25 b.p.). Generally overnight. (Month-end.) 

Tender rate. Generally one week. (Month-end.) 

RP tender rate. Generally two weeks to one month. (Month-end.) 

I. (Whole period) Effective rate on fixed-term advances; weighted average. 
5-30 days. (Month-end.)2 

2. (Recent period, from 91:1) RP tender rate; purchases; average. (Month-
average.) 

Call money (unsecured). Overnight. (Month-average.) 

Special loans rate (equivalent to RPs). Generally up to one week. (Month-end.) 

RP tender rate. 10-day (until 90:4)/overnight. (Month-average.) 

Sweden: Bank of Sweden's marginal loan rate. Generally overnight. (Quarter-end.) 

United Kingdom: Outright purchases (indicator of minimum ("stop") rate, Band 1 bills). I day to 
2 weeks. (Month-end.) 

United States: Federal funds rate; average. Overnight. (Month or quarter-average, as 
appropriate.) 

1 Month-end refers to the last working day of the month or the last date on which the relevant transactions take 
place. 2 A two-month moving average was chosen given the extreme volatility in the rate. 

In most of the remaining countries policy hinges on the central bank's provision of 
reserves at periodic tenders, generally through repurchase agreement transactions, at maturities that 
typically exceed one day. With the exception of Sweden, all the continental European countries may 
be classified in this group. The rates applied to the tender operations provide a useful indicator of 
policy intentions (Box 4). Overnight rates need not be such a good guide. Admittedly, standard 
facilities for supplying/absorbing reserves, averaging provisions for compulsory reserve holdings and 
other ad hoe operations are often employed to limit their volatility. Nonetheless, in some countries of 
this group policy has at times accepted or encouraged substantial fluctuations in the rates on a day-to­
day basis. This has been especially true at times when exchange rate commitments have come under 
pressure. 

Canada does not fall neatly within either group. Much of its policy strategy is geared to 
affecting the overnight rate, but with a clear view to influencing the three-month money market rate. 
Indeed, the rate at which banks are induced regularly to meet their marginal reserve needs (the Official 
Banlc Rate) is itself set as a mark-up on the weekly three-month Treasury bill tender rate: the 
overnight rate tracks it relatively closely. Under these conditions, the Baulc Rate appears to be a good 
policy indicator. 

Another intermediate case is that of the United Kingdom. By comparison with most 
continental European countries, operations are much more frequent (more than once a day) and at 
shorter maturities. At the same time, the overnight rate is not such a good proxy; policy and central 
bank objectives are better captured by the rate at which its market operations are carried out. 

Albeit to different degrees, since the mid- l 980s - the basic period for estimation of the 
regressions - operating procedures have evolved con~iderably in several of the countries covered, the 



- 119 -

continuation of a process dating back to at least the late 1970s or early 1980s. True, the fundamental 
orientation towards short-term interest rate objectives has, if anything, strengthened. Nonetheless, 
changes in instruments and tactics suggest that shifts in the relationship between policy and market 
rates may sometimes have taken place. These can in some cases complicate the precise choice of 
policy indicators for the whole period. 

Two examples of possible shifts in the relationship between policy and money market 
rates have already been mentioned; they relate to the more explicit attitude towards interest rate 
objectives in Australia and the United States in more recent years. Another such example is the broad 
reform of operating procedures in Japan in late 1988 and early 1989 aimed at allowing market forces 
to exert somewhat greater influence on longer-term money market rates and at making it easier for 
market participants to read policy signals. 34 In none of these cases, however, is the choice of policy 
indicator affected. A more general trend has been the decreased reliance on standing facilities as a 
means of meeting banks' marginal reserve needs, yielding ground to more discretionary open market 
operations. Even so, the conspicuous changes in rates on official facilities often retain an important 
signalling role: they can help to crystallise expectations about changes in the policy stance. Inspection 
of the relationship between the various rates involved generally suggests that those on discretionary 
operations may be a useful indicator for the whole period; any residual influence of changes in those 
on standing facilities can be tested for separately. 

For some countries, however, changes in operating procedures have been so profound as 
to make a unique choice of policy indicator rate problematic. This is true for Italy and Belgium. While . 
operations have resembled fairly closely those of other continental European countries since the early 
1990s, before then a key role was played by the Treasury bill tender rate;35 in Italy, the penalty rate on 
fixed-term loan advances36 was also significant, especially at times when banks were short of reserves. 
This suggests that, in addition to a standard equation for the whole period, a separate one should be 
tested for since the early 1990s, with tender rates used as the relevant policy rates. For Belgium, the 
equation for the whole period includes only the three-month interbank rate: this variable tracks the 
Treasury bill rate extremely closely, and it would make little sense to have both in the regression. For 
Italy, the rate on fixed-term advances is used as "the" policy rate and included alongside the three­
month Treasury bill rate, the proxy for the money market rate. It is clear, however, that in both cases 
it is rather hard to distinguish meaningfully between "policy" and "market" rates over the period: the 
money market rate proxies will directly capture much of the policy effect. 

Spain appears to be an intermediate case. Starting around 1989 and ending in May 1990, 
operating procedures were reformed in terms of both instruments and objectives so as to resemble 
closely those in other continental European countries. This implied considerably greater emphasis on 
smoothing fluctuations in short-term rates and on more market-oriented instruments of control. Here 
two different tender rates were spliced, but it is unclear whether that prior to May 1990 is a good 
approximation to policy influences. 

34 A key step in the reforms was to shorten the maturity of central bank open market operations while greatly increasing 

their frequency. 

35 In Belgium, until the end of January 1991 the National Bank guided money market rates by fixing the rates on one to 

three-month Treasury certificates (P6rilleux and Wouters'(1994)). In Italy, until 1988-89 the Bank of Italy was under 

the obligation to set the minimum price at the weekly Treasury bill tenders. The fact that compulsory reserve holdings 
could not be used to meet settlement needs also meant that until October 1990 the overnight rate behaved very 
erratically (Gaiotti (1992)). On both countries, see also Kneeshaw and Van den Bergh (1989). 

36 The penalty schedule was set in relation to the frequency with which individual banks had recourse to this form of 
credit. 



Table 1 

Characteristics of the relationship between the loan and money market rates 
. 

Spread (RL-RM) 

Mean Minimum Maximum Negative SD Trend1 

ohs. 

Australia .......... _ ............ 2.59 - 0.35 4.55 2 1.25 0.03*** 

Belgium ....................... 2.95 1.50 4.12 - 0.69 0.01 *** 
Canada ......................... 1.05 - 1.80 2.25 1 0.46 -
France .......................... 0.83 - 5.35 2.73 19 1.11 - 0.01 *** 
Germany ...................... 2.42 0.54 4.55 - 0.94 0.01 *** 
Italy ............................. 2.57 - 0.27 5.42 3 1.27 - 0.02*** 

Japao ........................... 0.46 - 1.37 1.70 29 0.64 0.02*** 
Netherlands ................. 1.41 0.75 2.13 - 0.30 0.004*** 

Spain ........................... 2.65 - 5.60 5.82 8 1.68 -
Sweden (1)2 .............. 2.61 1.61 3.71 - 0.58 -

(2)2 ············· 2.88 - 0.72 4.62 1 1.15 0.09** 

United Kingdom2 ......... 0.92 0.06 2.43 - 0.27 0.001 ** 

United States (1)2 ..... 2.03 1.05 2.95 - 0.54 0.01 *** 
(2)2 ..... 1.73 0.98 3.53 - 0.48 -

Note: For a list of symbols used here and in subsequent tables, refer to the Appendix at the end of this paper. 

1 Coefficient of a linear trend in a regression for the spread (including a constant). 2 Refers to the loan rates identified in Box 1. 
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4. Descriptive statistics 

It may be useful to consider briefly some of the main time series characteristics of the 
data. In order to keep the treatment manageable, detailed plots of the individual series and 
corresponding spreads are shown in Annex I and what follows limits the attention to two bivariate 
relationships (loan rate/money market rate and money market rate/policy rate). This is done even 
though in several cases it is possible to trace a direct relationship between the loan and policy rates 
(see below). 

Table 1 summarises some key features of the behaviour of the loan rate and the 
loan/money market spread. Several points stand out. 

First, the mean of the spread, generally measured since the mid-1980s, while positive, 
varies greatly across countries. As argued above, however, cross-country differences in this respect are 
very hard to interpret. In a majority of countries, negative values can be observed. These have 
typically coincided with episodes of resistance to severe downward pressure on exchange rates, 
especially in more recent years (Canada and continental European countries); despite similar 
pressures, the monthly spread has never been negative in the United Kingdom. The only country for 
which the spread has been negative for protracted periods is Japan. No doubt this reflects at least in 
part the extensive regulation of deposit rates and the comparatively limited recourse to wholesale 
funding for much of the period under consideration. 

Graph 2 
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I Measured by the percentage of observations for which the change in the loan rate is zero. 2 Measured by the standard 
deviation of the spread between the loan and the money market rates. 
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Table 2 

Characteristics of the spread between the policy and money market rates 

Correlation Policy rate 
. 

8RP~O Period 
Level Changes SD 

(% obs.) 

Australia ................. 0.99 0.71 0.93 12.6 84:1-94:7 
Belgium .................. 0.97 0.79 0.47 16.7 91:1-94:7 
Canada .................... 0.99 0.76 0.59 1.6 84:1-94:7 
France ..................... 0.90 0.24 0.25 59.l 84:1-94:7 
Germany ................. 0.99 0.68 0.23 33.9 84: 1-94:7 
Italy (l)* ............... 0.85 0.32 0.51 9.5 84:7-94:6 

(2)* ............... 0.94 0.81 1.00 2.4 91:1-94:7 
Japan ...................... 0.99 0.77 0.32 0.0 85:7-94:6 
Netherlands ............. 0.99 0.76 0.26 38.6 84:1-94:7 
Spain ...................... 0.93 0.37 0.73 5.7 84:3-94:7 
Sweden ................... 0.84 0.91 6.61 26.8 84:1-94:1 (Q) 

0.85 0.95 9.23 23.8 89:1-94:1 (Q) 
United Kingdom ..... 0.99 0.87 0.70 61.4 84:1-94:7 

United States ........... 0.99 0.75 0.30 0.8 84:1-94:7 

0.99 0.90 0.67 0.0 84:!-94:11 (Q) 

* Refers to the policy rates identified in Box 4. 

Second, the percentage of observations for which there is no change in the (monthly) 
loan rate is typically very high (at least 40% or over); the administered nature of the rate comes out 
quite clearly. The very low percentages for Italy and Japan are misleading, since the rates are averages 
of actual rates covering different classes of borrowers. The same is true for Germany, given the way 
the indicator is constructed.37 

Third, there is, however, little correlation between the degree to which rates appear to be 
"administered" and measures of the volatility in the spread - a rough indicator of "sticldness" 
(Graph 2). Statistically, therefore, the results are unlikely to be fundamentally affected by this aspect 
of the loan rates chosen. 

Finally, in a majority of countries there are signs of a positive "trend" in the spread 
(Table 1 ). Inspection of the plots indicates that this results primarily from a widening in the recent 
recession, especially in those countries where banks have suffered significant losses in the wake of 
comparatively large asset price movements, notably in real estate prices, and increases in the 
indebtedness of non-financial sectors (Australia, United States, Sweden and Japan). In the United 
Kingdom the widening is statistically significant but negligible.38 Only in Italy and France39 are there 
signs of a significant decline. On the whole, the evidence appears to indicate that in most countries the 
influence on the spread of the recent recession, heightened by the pattern of expansion that preceded 
it, swamps any downward long-term pressures associated with financial liberalisation. 

Policy rates, while generally more flexible than loan rates, also appear not to change for a 
considerable number of observations in certain countries, notably the United Kingdom, the 

37 The rate is an average of reported rates (excluding the observations falling within the top and bottom 5% range of the 
sample distribution). The rate corresponding to the lower bound, for instance, moves far less frequently: the 
percentage of observations for which there is no change is around 50%. 

38 In Germany, by contrast, the initial part of the recent rise in the spread coincides with rapid credit expansion 
following the country1s reunification. 

39 In France, there is a marked narrowing of the spread in 1989; the spread widens again as from 1993 (see Annex I),. 
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Netherlands, Germany and Sweden (Table 2).40 Here again, however, there is little evidence that 
greater "inertia" in the above sense is associated with a lower correlation between policy and money 
market rates. Indeed, as might be expected, the correlation is very high (generally 95% or more) when 
measured in levels, somewhat lower in first differences. This confirms that econometric results which 
attempt to distinguish the influence of the two variables on the loan rate should be interpreted with 
some caution, at least as regards long-run relationships. 

V. CORE ECONOMETRIC RESULTS 

Following the clues derived from the theoretical discussion and the preliminary look at 
the data, this section considers the behaviour of loan rates on the basis of the minimum set of variables 
deemed a priori relevant for their determination (policy and money market rates). In identifying the 
most appropriate specification, a standard general-to-specific approach is followed within the set of 
equations parametrised in error-correction form, a popular set which allows considerable flexibility in 
capturing the dynamic interaction between the variables. The dependent variables, therefore, are 
always measured in first differences. All regressions were estimated by OLS. 

1. Minimum specification: whole sample 

Table 3 summarises the basic pattern of results for the proximate determinants of the loan 
rates over the whole sample, typically early 1984 to mid-1994; the detailed findings are contained in 
Annex I (Table AI.!). The equations describing the average behaviour of the rates over the whole 
period generally appear to be sufficiently well specified. In particular, there are virtually no signs of 
serial correlation. As a further test of the adequacy of the benchmark specification, the relationships 
were re-estimated to the end of 1993 and "out-of-sample" forecasts performed; an eye on the potential 
loss of degrees of freedom counselled against reserving observations entirely for such an exercise. In 
fact, the "best" specification proved to be very stable, both in terms of the size and significance of the 
coefficients. The post-sample forecasting performance is adequate, in the sense that the projected 
values lie within the respective confidence bands; Germany is the only exception (Annex I, 
Graph AI.2). There is, however, some tendency for the forecasts to overpredict, probably reflecting 
the cyclical position of the economies. 

As regards the relevant rates in the set of explanatory variables, one interesting result is 
that the policy rate often enters directly into the equation. It does so not only in the short run but also 
in the long run. From this perspective, countries can arguably be divided into three groups. In the first, 
consisting of the United States and Sweden, it is the money market rate that dominates. In a second, 
comprising the United Kingdom, Canada, the Netherlands and, possibly, Japan, it is the policy rate 
that stands out more clearly. Elsewhere, no clear pattern emerges. In the case of Belgium and Italy, 
because at least one policy rate is equivalent to a three-month money market rate for much of the 
period, interpretation is more difficult. 

Subject to the caveats that derive from the high correlation between the money market 
and policy rates (at least as regards the effect on long-run coefficients), these results point to a 
significant direct link in most countries. This is so even if the possible effects associated with changes 
in the rates on official standing facilities are disregarded and when central bank operations are limited 
to very short maturities (e.g. in the United Kingdom and the Netherlands). Whether the link arises 
from oligopolistic structures or signalling effects is generally more difficult to say, but not crucial for 
present purposes. 

40 In Gennany, however, 11inertia" is primarily concentrated in the initial observations of the sample period. 
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Table 3 

Determination of the loan rate: basic pattern of results (whole period)* 

Short-run Long-run 

At At-i RP RM 
jp SEE DW Sample period 

RP RM RP RM 

AU * * * * 0.80 0.24 2.15 84:1-94:7 
BE * * * 0.71 0.24 1.97 84:1-94:7 
CA * *(ws) * * * 0.82 0.23 2.16 84:1-94:7 
FR * * * * 0.45 0.13 1.99 84:1-94:7 
DE * * * 0.51 0.11 2.14 84:1-94:7 
IT * * * * 0.77 0.16 2.10 84:10-94:6 
JP * * 0.62 0.09 2.15 85:10-94:7 
NL * * * * * 0.80 0.15 1.97 84:1-94:7 
ES * * 0.36 0.28 2.23 84:6-94:7 
SE (1) * * 0.86 0.42 2.03 86:IV-92:II(Q) 

(2) * * 0.96 0.39 1.95 89:!1-94:II(Q) 
UK * * * * 0.99 0.07 2.16 84:1-94:7 
us (1) * * *(ws) * 0.76 0.13 2.09 84:1-94:7 

(2) * * 0.78 0.42 1.87 84:1-94:I(Q) 

* The estimation period is that shown in Table 1. 

Table 4 describes the response of the loan rate to a simultaneous 100 basis point rise in 
all the rates that appear as relevant in the regression. It considers, that is, loan rate setting behaviour 
abstracting from cross-country differences in the relationship between policy and market rates. In 
order to capture different aspects of stickiness, the responses are shown both in absolute terms and as 
a percentage of the long-run adjustment. Plots of the response paths together with the corresponding 
confidence bands can be found in Annex I (Graph AI.3). 

The point estimates of the long-run responses generally range between 0.80 and 1.10. 
They are considerably lower in France and considerably higher (suspiciously so) only in Italy, 
Belgium and Spain. Although formal tests indicate that a long-run response of equal size to the shock 
can be statistically rejected at traditional confidence levels in most countries, it is not with respect to 
long-run responses that cross-country differences are most apparent. 

Differences are more pronounced with respect to the pattern of responses over time. In a 
first group of countries, comprising all those where policy rates are especially relevant (the United 
Kingdom, Canada41 and the Netherlands) as well as Belgium, by the end of the first quarter the loan 
rate has already responded by around 100 basis points. Indeed, in the Netherlands and the United 
Kingdom a similar adjustment talces place within the first month. The finding is especially significant 
for the United Kingdom, given the large share of short-term lending in total lending and the large 
fraction of small borrowers' financing that is related to the loan rate chosen. It is less so for the 
Netherlands, given that the rate applies to large businesses. In a second group, comprising the 
remaining continental European countries and Japan, adjustment appears to be considerably slower, 
ranging from around 20% to no more than 70% within the first quarter. Finally, the United States and 
Australia seem to fall in between. Once the nature of the rates chosen is taken into account, however, 
the United States is probably better classified in the fast-adjustment group, while responses in 
Australia are more similar to those in some continental European countries (Box 2). In particular, for 
the United States, the rate based on survey evidence, covering only the business sector and including 

41 The present estimates for Canada are considerably lower than those presented by Clinton and Howard (1994) based on 
weekly data, where adjustment i~ virtuall:Y complete within the first month. Moreover, they argue that their own 
estimates probably understate the true speed. 



Table 4 

Loan rate response to a simultaneous change in policy and money market rates (whole period)' 

Absolute change (in percentage points) 
2xSE P-value2 

As 0/o of long-run response 

1 month 1 quarter 2 quarters 1 year 2 years Long-run % 1 month 1 quarter 2 quartei:s 1 year 2 years 

AU 0.40 0.78 0.86 0.86 0.86 0.86 0.97 0.2*** 46 90 99 100 100 

BE ............ 0.61 0.99 0.97 1.05 1.17 1.27 1.05 3.8** 47 76 74 80 90 

CA ............ 0.74 0.92 0.97 1.00 1.00 1.00 0.70 93.2 74 92 97 99 100 

FR ............ 0.43 0.45 0.51 0.60 0.69 0.74 0.69 2.0** 59 61 69 81 93 

DE ............ 0.11 0.45 0.61 0.82 0.99 1.05 0.53 32.3 10 42 58 78 94 

IT ............ 0.26 0.69 0.84 1.00 1.15 1.22 1.45 30.2 21 57 69 82 94 

JP ............ 0.32 0.53 0.63 0.74 0.82 0.84 0.58 7.5* 39 63 76 88 97 

NL············· 1.08 0.96 1.04 1.08 1.08 1.08 0.39 0.8*** 100 89 96 99 100 

ES ............ 0.0 0.30 0.51 0.80 1.06 1.17 1.48 41.0 0 25 43 67 90 

SE (1) ........ - 0.74 0.86 0.92 0.92 0.92 1.45 41.4 - 80 93 99 100 

(2) ........ - 0.61 0.76 0.79 0.80 0.80 1.10 0.1 *** - 77 95 100 100 

UK 1.00 1.01 1.01 1.01 1.01 1.01 0.14 1.7*** 99 100 100 100 100 

us (1) ...... 0.43 0.75 0.80 0.85 0.88 0.88 0.47 0.0*** 49 86 92 97 100 

(2) ...... - 0.84 1.03 1.01 1.09 1.09 0.96 4.8** - 77 95 93 100 

1 Time path of the response of the loan rate to a simulated 100 basis point change in both policy and money market rates. 2 Marginal significance level for the F-test that the long-run 
response of the loan rate is equal to 100 basis points. 
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Table 5 

Loan rate response to a change in the policy rate (whole period)1 

Absolute change (in percentage points) As o/o of long-run response 

l month 1 quarter 2 quarters 1 year 2 years Long-run 1 month 1 quarter 2 quarters 1 year 2 years 

AU ................... 0.34 0.77 0.86 0.86 0.86 0.86 39 89 99 100 100 

BE2 .................. - - - - - - - - - - -

CA ................... 0.73 0.93 0.97 1.00 1.00 1.00 73 93 97 99 100 

FR ................... 0.45 0.46 0.52 0.60 0.67 0.70 64 65 75 85 95 

DE ................... 0.11 0.50 0.61 0.81 0.99 1.05 11 48 58 77 94 

IT ··················· 0.22 0.53 0.66 0.69 0.70 0.71 31 75 93 97 100 

JP ··················· 0.00 0.24 0.48 0.64 0.74 0.76 0 31 63 84 97 

NL ................... 1.08 0.97 1.00 1.03 1.03 1.03 105 94 97 100 100 

ES ................... 0.00 0.31 0.51 0.76 0.97 1.06 0 29 48 71 91 

SE (I) ............... - 0.59 0.81 0.89 0.90 0.90 - 66 90 . 99 100 

(2) ............... - 0.50 0.69 0.77 0.78 0.78 - 65 89 99 100 

UK··················· 1.00 1.01 1.01 1.01 1.01 1.01 99 100 100 100 100 

us (I) ............... 0.34 0.74 0.78 
. 

0.79 0.79 0.79 44 94 99 IOI 100 

(2) ··············· - 0.91 1.03 0.99 1.06 1.06 - 86 97 94 100 

1 Time path of the response of the loan rate to a simulated 100 basis point change in the policy rate; the response of the money market rate is endogenised on the basis of the regressions 
shown in Annex I. 2 At least until the implementation of new operating procedures in January 1991, the response to changes in the interbank rate shown in Table 4 can be taken as a very 
good approximation to the response to changes in the policy rates. 
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loans related to market rates, adjusts faster than the prime, nowadays mainly ,representative of the 
retail segment. For Australia, independent evidence indicates that the adjustment of other rates is 
generally slower than the one chosen here (Lowe and Rohling (1992) and Lowe (1994)). In all 
countries the pass-through is virtually complete within two years, at least equal to some 90% of the 
long-run response.42 

If the confidence bands around the point estimates are taken into account, cross-country 
differences are obviously not as sharp. In particular, the margin of doubt is comparatively large in the 
case of some of the slowest-adjusting countries, notably Spain and Italy, and in Belgium. It is, of 
course, also considerable in the case of those relationships estimated on quarterly data. Nevertheless, 
the broad picture is probably not misleading: Moreover, for the countries in which rates adjust fastest, 
the United Kingdom and the Netherlands, the confidence bands are especially narrow, highlighting 
their differences from the rest. 

These conclusions regarding the broad pattern of responses are largely unchanged once 
the relationship between money market and policy rates is explicitly considered (See Table 5 and 
Annex I for detailed econometric results and plots of responses). The relatively close correlation 
between three-month money market and policy rates in conjunction with the direct link between 
policy and loan rates combine to produce this result.43 The main exception is Japan, where no 
significant response can now be detected during the first month. 

2. Minimum specification: stability over sub-periods 

There are several reasons for believing that the relationships captured in the previous 
specifications may not have remained invariant over time; these are listed in Box 5 together with the 
countries affected and the periods concerned. The list includes: the temporary imposition or lifting of 
direct controls on banks' balance sheets, most notably on lending rates and credit extension (Australia, 
Italy and France); exchange rate crises (Canada and a number of European countries); changes in 
operating procedures (Australia, United States, Japan, Belgium, Spain and Italy); specific 
macroeconomic developments, such as widespread balance-sheet restructurings (several Anglo-Saxon 
countries, Sweden and Japan) or, in the case of Germany, the economic shock of reunification; and the 
broader process of financial liberalisation and heightening of competitive 'pressures in the financial 
industry. In order to analyse the impact of these events on the previous findings, stability tests were 
carried out (Table 6) and, where appropriate, the regressions were re-estimated over the most recent 
period. 

The evidence indicates that the impact of the identified direct controls on banks' portfolio 
decisions is not important. Their effect either carmot be traced (Australia) or, when present, is not 
such as to affect the remaining properties of the regressions (Italy). In France, a significant break is 
detected following the lifting of the "encadrement du credit"; the test, however, may also be capturing 
the effect of the 1992 ERM crisis. 

42 In order to assess the robustness of the findings, in the case of France and Germany two alternative rates were used: 
the rate on overdrafts (France; quarterly only) and the lower bound of the sample of rates used to construct the loan 
rate series (Germany). In neither case did the results alter the basic conclusions regarding the international ranking of 
the two countries. The new German rate adjusts somewhat faster in the first month (coefficient = 0.22) but its 
response is otherwise very similar. For France the rate on overdrafts actually responds less vigorously after one 
quarter (0.27) but more strongly thereafter (0.80 and 1.06 after one and two years respectively). This narrows the gap 
between France and most other countries over the longer horizons. 

43 Note, however, that the link between policy and money market rates is not uniform across countries, nor, just as 
importantly, is the uncertainty surrounding point estimates of the relationship. To the extent that this uncertainty 
reflects the unpredictability of the response of market rates to policy actions rather than shortcomings in the 
estimation, it is clearly of significance for policy. 
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Box 5: Main reasons for possible changes in the average relationship 

Australia: Operating procedures: Jauuary 1990 Announcement of staudards for 
overnight mte. 

Macro events: around 1989 Widespread balauce-sheet 
restructuring. 

Belgium: Operating procedures: Jauuary 1991 Fixing of one, two and three-
month Treasury certificate rates 
discontinued. 

Cauada: Financial indiistry: 1990 Pronounced heightening of 
competition in the loan market. 

Exchange rate: September 1992 Exchange rate turbulence. 

Frauce: Loan rate setting: Jauuary 1987 Phasing out of the ceiling on 
bank lending ( encadrement du 
credit). 

Exchange rate around September 1992 Exchauge rate turbulence. 

Germauy: Macro events: late 1989 - mid-1990 Reunification. 

Italy: Operating procedures: October 1990 Part of compulsory reserve 
holdings allowed to be used for 
settlement purposes. Final step in 
a series of changes starting in late 
1988, beginning of the phasing 
out of the practice of setting a 
minimum price at Treasury bill 
auctions. 

Direct controls: January-June 1986 Temporary imposition of 
September 1987 - March 1988 restrictions on lending. 

Japau: Operating procedures: November 1988 Broad reform, including notably 
a shortening of the maturity of 
open market operations and a 
large increase in their frequency. 

Financial industry: Jauuary 1989 Prime rate introduced; revised 
when the weighted average of the 
CD and other short-term market 
rates has changed by more than 
0.25% since the previous chauge 
in the prime rate. 

Macro events: late 1990 Widespread balance-sheet 
restructuring. 

Spain: Operating procedures: Jauuary 1989 - May 1990 Reform of operating procedures, 
notably with greater emphasis on 
interest rate objectives. 

Financial industry: around 1990 Pronounced heightening of 
competition in the loan market. 

Exchange rate: around September 1992 Exchange rate turbulence. 
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Box 5: Main reasons for possible changes in the average relationship (cont.) 

Sweden: Macro events: around 1991 Widespread banking problems. 

Exchange rate: September 1992 Exchange rate turbulence. 

United Macro events: around 1990 Widespread balance-sheet 
Kingdom: restructuring. 

Exchange rate: September 1992 ERM exchange rate turbulence. 

United Operating procedures: about Jtme 1989 Use of more explicit operating 
States: objectives for the overnight rate. 

Macro events: around 1990 Widespread balance-sheet 
restructurirnr. 

Table 6 

Statistical evidence of structural breaks 

RLEquation RM Equation 

Reason1 Date2 Chow p-value Dummy Chow Dummy 
(%) (coefficient) p-value (o/o) (coefficient) 

AU ............. DC 85:4 n.s. - - -

OP/Macro 90:3 0.0*** - 0.0*** -

BE .. , .......... OP 91:4 1.1 ** - - -
CA ............. ER 92:9 - n.s. - 2.49*** 

FI 90:1 0.1 *** - - -

FR .............. DC 88:1 3.1 **3 - 4.7**3 -
ER 92:5-93:3 - - 0.13*** - 1.23*** 

DE ............. Macro 90:1 n.s. - n.s. -

IT ............... DC 86:1-86:6 - 0.13* - -
87:9-88:3 - n.s. - -

JP ............... OP/FI/Macro 90:5 0.0*** - 0.0*** -

NL ............. - 90:1 0.0*** - n.s. -
ES .............. OP/FI 90:7 0.0*** - 4.9** -

ER 92:9-93:4 - n.s. - 0.80*** 

SE4 ............ ER 92:III (Q) n.s. n.s. - - 14.7*** 

UK ............. Macro 90:1 4.4** - 1.2** -
ER 92:9 n.s. - n.s. -

us (1) ...... OP/Macro 90:1 0.0*** - n.s. -

(2) ...... 90:I (Q) n.s. - n.s. -

Key: n.s. ~ not significant; DC = direct controls; OP = operating procedures; Macro = macroeconomic events; ER = 
exchange rate; FI = financial industry. 

1 See Box 5 for details. 2 Dates for which the corresponding test was carried out. In the case of changes in operating 
procedures, a lag was generally allowed for so as not to contaminate the results of the tests. 3 Owing to multicollinearity, 
the equations had to be re-estimated without dummies. 4 Too few observations for a test on macroeconomic conditions. 
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Indeed, the effects of policies designed to contain downward exchange rate pressnres are 
very different across conntries. In France, loan rates remain appreciably below what would have been 
predicted by the observed levels of other rates: the additive dummy included in the regression is 
statistically significant.44 In other conntries, notably the United Kingdom, Canada and Sweden, the 
normal link between the loan rate and its proximate determinants is not severely disrupted; the use of 
quarterly data, though, calls for caution in interpreting the result for Sweden (see also Graph ALI, 
Annex I). This suggests that in certain countries the authorities have greater room for manoeuvre 
when fighting speculative pressnres. 

The tests for the remaining factors that may have led to changes in the average 
relationship generally indicate that a closer look at the more recent period is warranted.45 This should 
also help to clarify the nature and economic import of the statistical breaks identified, particularly in 
those cases where several influences may be at work at the same time. Sweden, of conrse, is not 
considered in what follows: the data are only quarterly and, in one case, already refer only to the last 
few years. The same is true for the quarterly US loan rate based on survey data. 

In most conntries, the basic pattern of results as regards the proximate determinants of 
the loan rate changes little in comparison with that over the whole period (Table 7).46 One notable 
exception is Italy, where now the explanatory power of the new policy rate (the tender rate) is such 
that the Treasury bill rate (the proxy for the money market rate) drops out. This probably mainly 
reflects the fact that since the introduction of the new operating procednres the tender and three-month 
money market rates have moved quite closely together while the interbank market has gained in 
importance in loan pricing decisions.47 Another possible exception is the United States, where now 
the contemporaneous change in the policy rate becomes significant alongside the money market rates. 
This is not inconsistent with the adoption of new operating procednres, which are likely to have 
reduced the "noise" in the policy rate. In the United Kingdom, the policy rate consolidates its 
importance: the loan rate appears to be practically indexed to it. 

The broad pictnre regarding the response of the loan rate is also largely nnaffected 
(Tables 8 and 9). Although some noticeable changes appear to have taken place in certain conntries, 
the overall pattern of international differences is basically the same. 

Indeed, in several conntries the adjustment path is essentially nnchanged. In the case of 
the United Kingdom it is apparent that the statistical evidence of instability mainly reflected the 
comparatively high precision of the estimates: adjustment remains immediate. For Canada, the 
simulations are unable to captnre the relatively faster speed of adjustment to changes in the Bank Rate 
in the wake of heightened competitive pressnres revealed by earlier work (e.g. Clinton and Howard 
(1994)): perhaps this change is diluted by the extension of the estimation period and masked by the 
relatively low frequency of the observations (monthly).48 The rate remains quite sticky in France, 
especially in the long run. 

In most of the remaining countries the changes are comparatively minor. In Italy and 
Belgium they are mainly concentrated at longer horizons (beyond one year): the long-run responses 
are more in line with theoretical priors (closer to unity). In Germany there are some weak signs of a 
somewhat slower response, especially at the one-month horizon: the impact effect is no longer 

44 Indeed, the dummy had to be included in the previous regression in order to obtain sensible results. 

45 The Chow tests for Germany, however, do not reveal any statistically significant instability. 

46 See Tables Al.3 and Al.4 in Annex I. 

47 There was in fact little to choose between the equation reported here and one where the tender and three-month 
interbank rate were included. 

48 The authors report that the beginning of the recent rising phase in market rates heralded the end of the period of more 
aggressive prime rate adjustments. 
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Table 7 

Determination of the loan rate: basic pattern of results (recent period)1 

Short-run Long-run Sample 

dt dt-i RP RM jp SEE DW period 

RP RM RP RM 

AU .. * •' 0.82 0.15 1.99 90:3-94:7 
BE ... * * * 0.89 0.18 2.01 91:4-94:7 
CA .. * * * * 0.82 0.27 1.90 90:1-94:7 
FR ... * * * 0.53 0.13 2.12 88:1-94:7 
DE .. * * 0.51 0.12 2.03 90:1-94:7 
IT .... * * * 0.92 0.13 1.86 91:3-94:6 
JP .... * * 0.68 0.09 1.81 90:5-94:7 
NL .. * * * 0.74 0.11 1.98 90:1-94:7 
ES ... * * 0.57 0.26 2.27 90:7-94:7 
UK .. * 1.00 0.02 2.01 90:1-94:7 
us ... * * * (ws) * 0.71 0.11 1.71 90:1-94:7 

1 The estimation period is that shown in Table 1. 2 But practically indistinguishable from policy rate. 

significant.49 This is probably the result of the relatively slow response of German loan rates in 
periods of falling market rates (see below). Some reduction also takes place in the case of the 
Netherlands at the one-month horizon. By contrast, a somewhat faster response within the first month 
can be detected in Australia. This may be due to the adoption of the new operating procedures: the 
standard errors in both the loan and money market regressions are considerably lower and the pass­
through between policy and market rates seemingly faster. A similar, but smaller, increase in the one­
month response can be detected for the United States; the reasons behind it may be analogous to those 
in Australia. 

The two countries for which a marked change is most apparent are Japan and Spain:50 in 
both cases the response is raised over the whole horizon, especially within a year. The change is 
particularly large in Spain: although no significant adjustment appears in the first month, the response 
is already a full one after one quarter. This finding is in line with the heightening of competitive 
pressures in the financial industry. In Japan, the adoption of the new procedures for setting loan rates 
(the "prime" rate) appears to have had a noticeable effect (Box 5).51 Despite the higher response, 
however, at least Japan is still best classified among those countries in which loan rates appear to be 
comparatively sticky. 

49 Since the loan rate for Germany is sampled at mid-month while the policy and money market rates are end-of-month 
observations (see Boxes 1, 3 and 4), in principle the speed of adjustmeilt could be somewhat understated in the first 
month. However, monthly-average and end-of-month series relating to the money market rate are extremely close. 
Similarly, when both observations are available, the corresponding policy rate series virtually coincide. The bias, 
therefore, is unlikely to be quantitatively significant. 

50 Owing to difficulties in the estimation, the sample period for Spain was extended to January 1989, when the change in 

operating procedures took effect. 

51 The result may also in part reflect the fact that since 1990:4 the series used relates exclusively to short-term loans .. 
Because of the specific characteristics of the Japanese market, however, this factor need not be very significant, 

especially prior to 1990. 



Table 8 

Loan rate response to a simultaneous change in policy and market rates (recent period)1 

Absolute change (in percentage points) 
2xSE P-value2 

As 0/o of long-run response 

1 month 1 quarter 2 quarters 1 year 2 years Long-run % 1 month 1 quarter 2 quarters 1 yen 2 yCars 

AU ............ 0.833 0.74 0.79 0.85 0.87 0.87 0.43 0.0*** 953 85 91 98 100 

BE ............ 0.63 0.95 0.93 0.93 0.93 0.93 0.48 0.1 *** 68 !02 100 100 100 

CA ............ 0.77 0.86 0.95 0.99 I.00 1.00 0.77 93.2 77 86 95 99 100 

FR ............ 0.51 0.53 0.55 0.58 0.59 0.59 0.55 0.0*** 86 89 93 97 100 

DE ............ 0.00 0.36 0.53 0.74 0.91 0.98 0.57 89.6 0 37 54 76 94 

IT ············ 0.19 0.72 0.97 1.06 1.07 1.07 0.82 59.0 18 67 91 99 100 

JP ............ 0.45 0.63 0.77 0.86 0.89 0.89 0.30 0.2*** 51 70 86 97 100 

NL············ 0.71 0.95 1.02 1.03 I.03 1.03 0.30 27.0 69 92 99 100 100 

ES ............ 0.00 1.00 1.04 1.05 1.05 1.05 0.75 22.8 0 95 99 100 100 

UK ............ 1.00 1.00 1.00 1.00 1.00 1.00 0.25 - 100 JOO 100 100 100 

US (I) ...... 0.70 0.77 0.83 0.85 0.86 0.86 0.33 0.0*** 81 90 96 99 100 

1 Time path of the response of the loan rate to a simulated 100 basis point change in both policy and money market rates. 2 Marginal significance level for the F-test that the long-run 
response of the loan rate is equal to 100 basis points. 3 Overshooting, down to 0.65 in the second month (74% of long-run response). 
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Table 9 

Loan rate response to a change in the policy rate (recent period)' 

Absolute change (in percentage points) As 0/o of long-run response 

1 month 1 quarter 2 quarters I year 2 years Long-run 1 month 1 quarter 2 quarters 1 year 2 years 

AU ................... 0.832 0.67 0.71 0.78 0.80 0.80 952 84 89 97 100 

BE ................... 0.61 0.82 0.85 0.85 0.85 0.85 72 96 100 100 100 

CA ................... 0.77 0.88 0.95 0.99 1.00 1.00 . 77 88 95 99 . 100 

FR ................... 0.53 0.56 0.58 0.59 0.60 0.60 89 94 96 98 100 

DE ................... 0.00 0.32 0.50 0.73 0.91 0.97 0 33 52 75 93 

IT ................... 0.19 0.72 0.97 1.06 1.07 1.07 18 67 91 99 100 

JP ................... 0.30 0.57 0.71 0.78 0.80 0.80 38 72 88 98 100 

NL ................... 0.71 0.90 0.95 0.95 0.95 0.95 74 95 99 100 100 

ES ................... 0.00 0.95 1.02 1.05 1.05 1.05 0 91 97 100 100 
UK ................... 1.00 1.00 1.00 1.00 1.00 1.00 100 100 100 100 100 
US(!) ............... 0.62 0.79 0.84 0.81 0.81 0.81 76 97 103 100 100 

1 Time path of the response of the loan rate to a simulated 100 basis point change in the policy rate; the response of the money market rate is endogenised on the basis of the regressions · 
shown in Annex I. 2 Overshooting, do\Vll to 0.59 in the second month (73% of long-run response). 

~ 

w 
w 
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VI. SELECTED SPECIFIC ISSUES 

The above results are based on the minimum specification of the loan rate equations. 
There are, however, at least three additional questions that merit particular attention. First, is there any 
evidence that loan rates respond asymmetrically to increases and decreases ir1 interest rates? Second, 
do revisions of infrequently changed rates on official standing facilities speed up the adjustment of 
loan rates? Finally, does the average, as opposed to marginal, cost of funding help to determine the 
loan rate? 

1. Asymmetric response of the loan rate 

The existence of asymmetric responses of the loan rate to increases and reductions in the 
opportunity cost rates was tested by allowing two coefficients to be estimated separately for 
observations in which those rates were rising/falling. Tests were carried out for asymmetric responses 
in both first-difference and level coefficients: although in principle one might expect only the short­
run response to differ, it may in practice be difficult to distinguish between the two given the elusive 
nature of the hypothesis examined. For similar reasons, in order to maximise the degrees of freedom 
and hence the power of the analysis, the tests were executed over the long sample. 

The tests in general fail to detect much evidence of asymmetries: in most cases the 
hypothesis that the response is symmetric cannot be rejected at the standard significance levels 
(Table 10). The only exceptions are Germany and Japan; for the United Kingdom, the evidence is 
statistically very weak and the difference is negligible in economic terms. Consistent with theoretical 
priors, where asymmetries appear to be present the response is faster with respect to increases in rates. 
The effect, however, is primarily captured by the level terms in the equation, implying that the long­
run response is also affected. This may be due to the limited period covered by the observations, 
which makes it difficult to distinguish short from long-run effects. 

Table 10 

Tests of asymmetric responses 

A Levels Joint 
Difference* 

Levels Long-run 

Australia ................. 84.4 63.2 49.7 - -

Belgium .................. 77.2 48.1 90.0 - -
Canada .................... 62.9 94.0 59.2 - -
France ..................... 33.7 - - - -

Gennany ................. 18.3 2.3** 4.7** +0.01 +0.11 

Italy ...................... 47.2 19.5 52.4 - -
Japan ...................... 80.2 1.5** 5.0* +0.01 +0.25 

Netherlands ............. 29.6 79.2 21.8 - -
Spain ······················ 68.2 97.1 91.8 - -

Sweden (1) ............. 25.7 17.3 37.9 - -

(2) ............. 82.5 80.4 96.7 - -

United Kingdom ..... 57.2 9.5* 42.6 +0.01 +0.01 

United States (1) 13.0 47.0 22.3 - -

(2) 29.0 16.4 37.0 - -

* A positive number means that upward adjustments are larger/faster than downward adjushnents. 
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It is hard to say precisely what lies behind this finding. Inspection of the graphs 
(Annex I) appears to indicate that the recent sizable widening of spreads plays a crucial role in the 
case of Japan: the spread did not narrow much as interest rates were rising between 1988-90. A 
similar pattern emerges in the case of Germany. In fact, when the estimation period in Germany is 
extended to the beginning of the 1980s or the 1970s to cover more interest rate cycles, the pattern 
disappears. Reunification may have played a role in the more recent period. 

Also of some interest is the failure to uncover any evidence of asymmetries in the case of 
the United States. Not only have spreads widened markedly in the recent recession amid widespread 
balance-sheet restructuring among financial and non-financial agents; in addition, some empirical 
work, following a similar methodology, had found evidence of asymmetries in the early 1980s (Arak 
et al. (1983)). One possible interpretation is that a further heightening of structural competitive 
pressures during the period has reduced the scope for delayed adjustments. More specific testing, 
however, would be necessary to assess this hypothesis. 

2. Role of infrequently changed rates on official standing facilities 

As argued above, changes in the rates on official standing facilities may be relevant in 
determining loan rates for a number of related reasons. They may reinforce signals about the direction 
of policy, helping to crystallise expectations about future interest rates or to underline the persistence 
of a specific policy move. They may be used as key reference rates for loan rates, especially in 
oligopolistic structures. Finally, they may actually represent the marginal funding cost of banks; this 
justification, however, has lost much of its significance in recent years. 

The hypothesis was tested by adding a rate on official standing facilities to the standard 
specification adopted in Section III. The rate was included in first differences. In order to highlight 
possible changes in the role of the rate over time, the equations were estimated over the whole sample 
and the more recent period. 

The rates chosen were discount rates in virtually all instances.52 For France, the five to 
ten-day "pension" (repurchase agreement) rate was used: the facility is available to banks on demand 
and the interest rate on the transactions moves less frequently than that on discretionary open market 
interventions. Owing to the specificity of operating procedures, in a few countries there was no rate 
corresponding to the required characteristics (Australia, Spain and Canada). The availability of only 
quarterly data precludes a meaningful test in the case of Sweden. A similar problem exists for the 
United Kingdom. Although the Minimum Lending Rate facility was discontinued in 1981, it has been 
reactivated for very short periods since then. In addition, "14:30 lending" has been used on a number 
of occasions to provide markets with a clear signal of policy intentions. However, since such lending 
is effective for one day at a time, it is more difficult to model. 

Remarkably, when the regressions are estimated over the whole period, discount rates are 
highly significant in all the countries covered; in all cases they are associated with a stronger response 
of the loan rate, at least in the short run (Table 11 ). The additional explanatory power of the official 
rate generally survives with little change in recent years; the only exceptions are Belgium and France, 
where no significant correlation can be detected. 

In the case of the Netherlands the result no doubt reflects the formula used by banks to 
set the loan rate used, which until the end of 1993 was actually tied to the discount rate through a 
variable, but administered, mark-up.53 For the remaining countries it is not clear how best to interpret 
the result. The fact that the effect is generally limited to the first month is consistent with the 
signalling hypothesis, at least in the more recent period; indeed, this role has been explicitly 
recognised in the cases of Italy (e.g. Bank of Italy (1988)) and Japan (Okina and Sakuraba (1994)). 

52 For Germany, the lombard rate could alternatively have been tried. 

53 Since then the rate has been linked to the rate on central bank advances. 



Table 11 

The role of infreqnently changed official rates 

Behaviour of rate Regression results 

Ll.RO=O Ll.RO=O RO coefficient Comparison with standard specification Estimation 

(%ohs.) 
1980s1 1990s1 Ll.t "t-i 

A impact "•-1 A long-run "R2 period 

coefficient2 coefficient2 coefficient 

BE (a) .......... 65 63 67 0.13** - + 0.06 - 0.0 + 0.01 84:1-94:7 

(b) ......... - - - - - - 91:4-94:7 

FR (a) ......... 70 74 65 0.04** - +0.02 - - 0.02 + 0.01 84:1-94:7 

(b) ......... - - - - - - 88:1-94:7 

DE (a) ......... 80 85 75 0.17** 0.27*** + 0.12 +0.20 +0.05 +0.14 84:1-94:7 

(b) ......... 0.10** 0.38*** +0.10 +0.30 - 0.22 + 0.28 90:1-94:7 

IT (a) ......... 76 83 67 0.13*** - +0.06 - +0.06 +0.02 84:1-94:7 

(b) ......... 0.13* - +0.07 - 0.0 + 0.01 91:3-94:6 

JP (a) ......... 87 89 84 0.12*** 0.28***3 +0.02 +0.04 +0.08 +0.06 84:1-94:7 

(b) ········· - 0.13** - + 0.13 0.0 + 0.03 90:5-94:7 

NL4 .............. 78 82 71 0.19** - + 0.16 - 0.0 + 0.01 84:1-93:12 

US (a)5 ....... 85 85 85 0.21 ** 0.22** + 0.13 + 0.15 - 0.02 +0.03 84:1-94:7 

(b) ......... - 0.27*** - 0.09 +0.27 0.0 +0.07 90:1-94:7 

1 For Italy, Belgium, the United States and Japan, dates corresponding to changes in operating procedures. 2 Calculated as the sum of the effects of all relevant interest rates in the 
regressions. 3 Sum of coefficients lagged one to three periods. 4 Estimated to end-1993. 5 Prime rate. 

-w 

°' 
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However, the fact that lagged changes are also present raises doubts about this interpretation for 
Germany (one lag) and Japan (two lags). One possibility is that the slowly moving discount rate may 
act as a proxy for sticky administered deposit rates which are an element in the loan pricing 
decision. 54 

3. Marginal versus average cost.offonds 

It was argued in Section II that, if banks behave according to profit maximisation or 
similar objectives, it is the marginal opportunity cost of funds which is relevant. By contrast, in the 
presence of full-cost pricing or, more generally, "satisfying" behaviour, the average cost of funds may 
be more directly relevant. Such behaviour would help to explain stickiness in the loan rate with 
respect to policy and market rates: deposit rates, especially those for retail customers, have 
comparatively low reaction speeds. 

Unfortunately, the data to test this hypothesis are generally not available. Exceptions are 
Germany, Italy and Spain, for which weighted averages of the cost of domestic currency deposits 
exist, even at monthly frequencies. The strategy followed was to test for their statistical significance 
in the benchmark regressions containing policy and/or money market rates and, where appropriate, to 
re-estimate the "best" specification. 

Table 12 

Marginal vs. average funding costs: snmmairy of results 

RD.coefficients 
LIRDt ....................................... . 
LIRDt-1 .................................... . 
RDt-1 ...................................... . 

Joint p-value (%)1 .................................. . 

Comparison with standard specification 
Aimpact2 ................................ . 

lo long-run ............................... . 

tolP ........................................ . 

Estimation period .................................. .. 

Germany 

0.55*** 

0.1 *** 

+0.54 
+0.01 
+0.04 

1984:1-1994:7 

Italy 

0.30** 

0.12*** 

0.04*-** 

+0.26 
+0.01 
+ 0.01 

1984:9-1994:6 

Spain 

0.41 ** 
0.32* 

0.8*** 

+0.41 
- 0.27 
+0.04 

1984:6-1994:7 

1 Marginal significance level of the null hypothesis that the RD coefficients are jointly zero. 2 Sum of the 
contemporaneous coefficients on all rates. 

The results are broadly consistent with the relevance of average funding costs (Table 12): 
in all regressions the weighted average cost of deposits is statistically highly significant. For Germany 
and Spain, however, only changes are significant. For Italy, the influence of the variable is 
considerably starker: a clear effect can be traced in both the short and the long run. These results 
confirm previous findings (e.g. Bank of Italy (1988) and Garcia et al. (1994)): both central banks 
include average funding costs in their standard specifications. The reason why the present evidence is 
less strong in the case of Germany and Spain probably has to do with the choice of loan rate, viz. a 
narrow one (current account credits) compared with that in country-specific work (an average rate on 

54 In the case of Germany, another plausible reason is the fact that the loan rate is sampled at around mid-month while 

the discount rate relates to the end of the month. This explanation appears to be the relevant one for the United States, 

where one Jag is also present: if month-end observations for the loan rate are used, only the contemporaneous change 

is significant; while concentrated in one month, the overall size of the effect remains unaltered. 
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all new loans), the same rate used for Italy. These findings suggest that it wonld be useful to consider 
average deposit rates also in the other countries covered, especially where loan rates appear 
comparatively sticky. 



: · . .i 

- 139 -

ANNEX I 

Detailed statistical and econometric information 
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Graph AI.1 (cont.) 
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Graph AI.I (cont.) 
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Graph AI.2 

Olll!t-of-sampie forecast performance * 
-- Actual 
·----- Forecast 
W .,,, 95% confidence hand 

France 

Netherlands 

United States (montllly) 

United States (qnarterly) 
,----------------, 7 

5 

Japan 

Australia 

9 

7 

Sweden 

14 

12 

10 
1993 1994 

* Minimum specification, whole sample. 

Germany 

United Kingdom 

Italy 

Belgium 
13 

11 

9 

Canada 

Spain 
..--"-----------------, 17 

15 

13 

11 

l___JL_--'---'---'-----'---'--~~9 
1993 1994 



- 143 -

Graph AI.3 

Simulatioll1ls oil' loall1l rate responses (whole period) 

- Simulation 1: 100 b.p. increase in both policy and money market rates 
·----- Simulation 2: 100 b.p. increase in policy rate, money market rate endogenous 
~ 95% confidence band for simulation 1 

Germany United Kingdom 

2 

-1 

Belgium Netherlands 

2 

1 

0 

-1 

France 

2 

1 

0 

-1 

4 7 

Quarters after shock Quarters after shock 

2 

-1 

2 I 
1 I 

:I 

Ii 
0 

-1 

I 

2 

1 . 

0 

-1 



- 144 -

Graph AI.3 (cont.) 
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Graph AI.4 

Simulations olf loan rate responses (recent period) 

Simulation 1: 100 b.p. increase in both policy and money market rates 
Simulation 2: 100 b.p. increase in policy rate, money market rate endogenous 
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Graph AI.4 (cont.) 
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Table AI.I 

Loan rate regressions: standard specification (whole period)1 

AU BE CA FR DE IT JP NL ES SE(l) SE(2) UK US(l) US(2) 

ilRMt ............ 0.20*** 0.61 *** - 0.14*** 0.04** 0.11 *** 0.09*** 0.32*** - - 0.74*** 0.61 *** 0.06*** 0.43*** 0.84*** 

(4.65) (14.07) (2.83) (2.37) (2.71) (3.99) (7.40) (10.29) (19.79) (2.92) (10.84) (8.24) 

ilRMt-1 ........ 0.42*** 0.39*** - - 0.18*** 0.07*** - - - - - 0.04** - -

(10.22) (5.64) (4.32) (2.94) (2.12) 

~RMt-2 ........ - 0.38*** 0.26*** - 0.03** - - - 0.16** - - - - - -
(5.34) (4.85) (2.25) (2.23) 

LiRI't ............ 0.20*** - 0.88*** 0.40*** - 0.17*** - 1.08*** - - - 0.94*** - -
(5.24) (16.08) (753) (4.77) (17.60) (49.14) 

LiRI't-1 ·········· - - - - - - - - 0.11 *** - - - 0.23*** -
(2.80) (4.97) 

~RPt-2 .......... - - - 0.20*** - - - - - 0.21 *** - - - - - -
(3.50) (2.66) ~ 

-"' 
~RLt-1 ......... - 0.22*** - 0.37*** - - - 0.61 *** 0.30*** - 0.12** - - - - 0.04** - - -...] 

(3.86) (4.60) (8.86) (3.97) (2.39) (2.00) 

~t-2 ......... 0.17*** - 0.28*** - - - - 0.16** - - - - - - - - 0.20** 

(3.61) (3.91) (2.34) (2.57) 

RLt-1 ............ -0.13*** - 0.07* - 0.27*** - 0.08*** - 0.10*** - 0.04*** - 0.08** - 0.33*** - 0.09*** - 0.67*** - 0.79*** - 0.63*** - 0.16*** - 0.77*** 

(3.18) (1.94) (4.23) (3.19) (5.65) (3.01) (3.52) (4.59) (3.57) (3.66) (5.31) (7.39) (4.54) (5.14) 

RMt-1 ··········· - 0.10** - 0.06*** - 0.05*** - 0.l4** 0.10*** 0.62*** 0.63*** - 0.36*** 0.84*** 
(2.21) (3.46) (3.02) (2.15) (6.06) (3.89) (6.10) (6.99) (5.43) 

RPt-1 ············· 0.11 *** - 0.27*** - 0.11 *** - 0.07*** 0.22** - - - 0.63*** - 0.22*** -
(3.35) ( 4.17) (6.47) (3.74) (2.29) (7.39) (4.98) 

-2 
R ················· 0.80 0.71 0.82 0.45 0.51 0.77 0.62 0.80 0.36 0.86 0.96 0.99 0.76 0.78 

SEE .............. 0.24 0.24 0.23 0.13 0.11 0.16 0.09 0.15 0.28 0.42 0.39 O.o? 0.13 0.42 

DW ............... 2.15 1.97 2.16 1.99 2.14 2.10 2.15 1.97 2.23 2.03 1.95 2.16 2.09 1.87 

1 For the dummies included in order to take into account the 1992 ERM turbulence, see Table 6. 
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TableAI.2 

Money market rate regressions (whole period)1 

AU BE2 CA FR DE IT JP NL ES SE UK US(l) US(2) 

Lill.Pt ............. 0.72*** - 1.04*** 1.46*** 1.06*** 0.54*** 0.58*** 1.05*** 0.86*** 0.80*** 0.95*** 0.80*** LOS*** 
(10.03) (23.22) (6.21) (11.23) (4.71) (12.93) (14.53) (7.45) (8.79) (24.81) (12.07) (17.5) 

Lill.Pt-I ·········· - - - - 0.22** - - 0.35*** - - - 0.21 *** -

(2.51) (3.13) (3.28) 

Mlrt-2 .......... - - - - - 0.25** 0.13*** - - - - - -

(2.21) (2.94) 

L'.R.Mt-1 ...... 0.16** - - - - - - - 0.42*** - - - - -
(2.37) (4.41) 

L'.R.Mt-2 ........ - - - - - - - - 0.19*** - - - - -
(2.96) 

RPt-1 ············ 0.28*** - 1.24*** 0.82*** 0.33*** 0.12** 0.11 ** - 0.58*** 0.90*** 0.71 *** 0.33*** 0.90*** 
(2.96) (13.05) (8.69) (4.30) (2.59) (2.20) (5.47) (4.00) (7.61) (4.80) (5.32) 

RMt-1 ·········· - 0.29*** - - 1.23*** - 0.85*** - 0.34*** - 0.21 *** - 0.13** - - 0.60*** - 0.93*** -0.71*** - 0.34*** - 0.93*** 
(3.08) (13.16) (9.59) ( 4.45) (3.74) (2.33) (6.14) (4.24) (7.66) (4.94) (5.42) 

-, 
0.44 R ................ 0.54 - 0.82 0.53 0.20 0.64 0.64 0.33 0.82 0.83 0.65 0.89 

SEE .............. 0.51 - 0.27 0.62 0.19 0.64 0.14 0.18 0.78 0.60 0.28 0.20 0.24 
DW ............... 1.96 - 2.03 2.11 2.05 2.19 1.90 2.10 2.20 1.91 2.03 1.92 1.99 

1 For the dummies included in order to take into account the 1992 ERM turbulence, see Table 6. 2 The three-month interbank rate moves closely in line with the rate Ori three-month 
Treasury certificates, the best indicator of a policy rate until the reforms in January 1991. 
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Table AI.3 

Loan rate regressions: standard specification (recent period)' 

AU BE I CA FR DE IT JP NL ES UK us (1) 

L'>RM1 ............ - 0.63*** - 0.05** - - 0.45*** - - - 0.37*** 

(11.98) (2.57) (6.46) (3.24) 

L'>RMt-1 ........ - - 0.15** - - 0.19** - - - 0.19*** - -

(2.09) (2.04) (3.46) 

L'>RMt-2 ........ - - 0.31 *** - - - - - 0.13*** - -
(4.19) (2.39) 

L'>RPt ............ 0.83*** - 0.77*** 0.46*** - 0.19*** - 0.71 *** - 1.00*** 0.33** 

(9.61) (I I.I) (7.17) (8.55) (8.46) (151.4) (2.53) 

i'>RPt-1 .......... - - - - - 0.15*** - - - - -
(3.81) 

L'>RPt-2 .......... - - - 0.34*** - - - - - - - -

(4.09) 
~ 

L'>RLt-1 ......... - 0.23*** - - - - 0.43*** - - - - - ~ 
(3.63) (4.69) 

ARLt-2 ......... - - - - - - - - - - -

RLt-1 ············ - 0.25** - 1.18*** - 0.30*** - 0.14*** - 0.10*** -0.11** - 0.22*** - 0.51 *** - 0.48*** - - 0.28*** 

(2.46) (7.37) (2.95) (3.41) (3.53) (2.08) (4.35) (4.90) (4.25) (3.58) 

RMt-1 ··········· 0.22** 1.10*** - 0.08*** - - 0.20*** 0.20*** - - 0.48*** 

(2.36) (7.44) (3.33) (4.67) (2.96) (4.26) 

RPt-1 ············ - - 0.30*** - 0.10*** 0.11 ** - 0.32*** 0.51 *** - - 0.24** 
(2.88) (4.68) (2.27) (2.71) (4.46) (2.34) 

-2 
R ················· 0.82 0.89 0.82 0.53 0.51 0.92 0.68 0.74 0.57 LOO 0.71 

SEE .............. 0.15 0.18 0.27 0.13 0.12 0.13 0.09 0.11 0.26 0.02 0.11 

DW ............... 1.99 2.01 1.90 2.12 2.03 1.86 1.80 1.98 2.27 2.01 1.71 

1 For the dummies included in order to take into account the 1992 ERM turbulence, see Table 6. 



Table AI.4 

Money market rate regressions (recent period)' 

AU BE CA FR DE IT2 JP NL ES UK2 

iilll't ............ 0.73*** 0.97*** 1.06*** 1.48*** 0.73*** - 0.68*** 0.98*** 2.39*** -

(4.41) (8.16) (11.47) (4.30) (6.61) (8.24) (10.20) (8.22) 
LIRPt-1 .......... - 0.81 *** - - 0.28** - - - - -

(4.19) (2.10) 

LIRPt-2 .......... - - - - - - - - - -

LIRMt-1 ........ - - 0.50*** - - - 0.31 ** - 0.25*** -0.21** - 0.78*** -

(3.86) (2.13) (2.76) (2.47) (7.28) 
LIRMt-2 ........ - - 0.44*** - - - - - - -0.21** -

. 

(4.66) (2.14) 

RPt-1 ············ 0.43** - 1.28*** 0.96*** - - 0.22** - - -

(2.38) (8.66) (7.02) (2.35) 

RMt-1 ··········· - 0.46** - - 1.28*** - 0.96*** - - - 0.25** - - -

(2.51) (8.76) (8.27) (2.40) 

-2 
0.49 R ................. 0.42 0.77 0.74 0.48 - 0.62 0.66 0.63 -

SEE .............. 0.25 0.28 0.37 0.75 0.15 - 0.13 0.14 0.50 -

DW ............... 1.97 2.36 2.07 2.07 1.95 - 2.09 2.39 2.43 -

1 For the dummies included in order to take into account the 1992 ERM turbulence, see Table 6. ·2 Not relevant since no money market rate enters the loan rate equation. 
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List of symbols used in the tables 

change (first difference) 

standard deviation 

adjusted R2 

standard error of the equation 

Durbin Watson statistic 

Chow test (p-value ); x is the year 

that splits the sample 

significant at the 10% level 

significant at the 5% level 

significant at the 1 % level 

figures in brackets under coefficient 

estimates are !-statistics 

not applicable/not statistically significant 

not available 

lending rate 

money market rate 

policy rate 

(average) cost of deposits 

opportunity cost rate 

standing facility rate 

AU 

BE 

CA 

FR 

DE 

IT 

JP 

NL 

ES 

SE 

UK 

us 

Australia 

Belgium 

Canada 

France 

Germany 

Italy 

Japan 

Netherlands 

Spain 

Sweden 

United Kingdom 

United States 



- 152 -

References 

Arak, M., A.S. Englander and E.M.P. Tang (1983): "Credit cycles and the pricing of the prime rate", 
Federal Reserve Bank of New York Quarterly Review, Summer, 8, pp. 12-18. 

Ausubel, L.M. (1991): "The failure of competition in the credit card market", American Economic 
Review, 81, March, pp. 50-81. 

Borio, C.E.V. (1995): "The structure of credit to the non-government sector and the transmission 
mechanism of monetary policy: a cross-country comparison" (this volume). 

Baltensperger, E. (1980): "Alternative approaches to the theory of the banking firm'', Journal of 
Monetary Economics, 6, pp. 1-37. 

Bank of Italy (1988): "Modello mensile de! mercato monetario'', Temi di Discussione, 108, Banca 
d'Italia, Roma. 

Bank of Spain (1992): "Determination of the lending and borrowing rates of banks and savings 
banks'', Economic Bulletin, pp. 45-53, July. 

Bank for International Settlements (1994): "Introduction'', in National differences in interest rate 
transmission, Basle, March. 

Clinton, K. and D. Howard (1994): "Transmission from monetary policy instruments to administered 
interest rates in Canada", in National differences in interest rate transmission, C.B. 393, BIS, Basle. 

Cottarelli, C. and A. Kourelis (1994): "Financial structure, bank lending rates, and the transmission 
mechanism of monetary policy", !MF Working Paper, 39, March. 

Diamond, P. (1971 ): "A model of price adjustment", Journal of Economic Theory, 3, pp. 156-68. 

Estrada Garcia, A., T. Sastre de Miguel and J.L. Vega Croissier (1994): "The interest rate 
transmission mechanism: the Spanish case", in National differences in interest rate transmission, 
C.B. 393, BIS, Basle. 

Fried, J. and P. Howitt (1980): "Credit rationing and implicit contract theory", Journal of Money, 
Credit and Banking, 12, August, pp. 471-87. 

Gaiotti, E. (1992): "L'evoluzione <lei metodi di controllo e il modello mensile della Banca d'Italia", 
Banca d'Italia, mimeo, September. 

Hannan, T.H. and A.N. Berger (1989): "Price rigidity and market structure: theory and evidence from 
the banking industry", Finance and Economics Discussion Series, 59, Board of Governors of the 
Federal Reserve System, March. 

Hannan, T.H. and A.N. Berger (1991): "The rigidity of prices: evidence from the banking industry'', 
America/ Economic Review, 81, September, pp. 938-45. 

Hester, D.D. and J.L. Pierce (1975): Bank management and portfolio behaviour, Cowles Foundation 
Monograph, 35. Yale: Yale University Press. 

Klein, M.A. (1971): "A theory of the banking firm", Journal of Money, Credit and Banking, 3, May, 
pp. 261-75. 

Klemperer, P. (1987): "Markets with consumer switching costs", Quarterly Journal of Economics, 
102, May, pp. 375-94. 

Kneeshaw, J.T. (1995): "Non-financial sector balance sheets in the monetary policy transmission 
mechanism" (this volume). 

Kneeshaw, J.T. and P. Van den Bergh (1989): "Changes in central bank money market operating 
procedures in the 1980s", BIS Economic Paper, 23, Basle, January. 

I 

II 

'I 



- 153 -

Lowe, P. (1994): "The cash rate, lending rates and the real economy'', in National differences in 
interest rate transmission, C.B. 393, BIS, Basle. 

Lowe, P. and T. Rohling (1992): "Loan stickiness: theory and evidence'', Research Discussion Paper, 
9206, Reserve Bank of Australia, June. 

Monti, M. (1971 ): "A theoretical model of bank behavior and its implications for monetary policy", 
L'lndustria, 2, pp. 3-29. 

Monti, M. (1974): "Deposit, credit, and interest rates determination under alternative bank objective 
functions", in G.E. Szeg6 and K. Shell (eds.), Mathematical methods in investment and finance, 
Amsterdam. 

Okina, K. and C. Sakuraba (1994): "Banlc balance sheet adjustments and interest rate policy in Japan", 
in National differences in interest rate transmission, C.B. 393, BIS, Basle. 

Perilleux, V. and R. Wouters (1994): "The interest rate policy transmission process in Belgium'', in 
National differences in interest rate transmission, C.B. 393, BIS, Basle. 

Rotemberg, J.J. and G. Saloner (1987): "The relative rigidity of monopoly pricing'', American 
Economic Review, 77, December, pp. 917-26. 

Stigler, G.J. (1947): "The kinky oligopoly demand curve and rigid prices'', Journal of Political 
Economy, October, 55, pp. 432-49. 

Stiglitz, J.E. and A. Weiss (1981): "Credit rationing in markets with imperfect information". 
American Economic Review, 71, June, pp. 393-410. 

Takeda, M. (1985): "A theory ofloan rate determination in Japan", Monetary and Economic Studies, 
Institute for Monetary and Economic Studies, Bank of Japan, May. 

Tobin, J. (1982): "The commercial banking firm: a simple model'', Scandinavian Journal of 
Economics, 84, pp. 495-530. 



- 154 -

Is there a credit channel in the transmission of monetary policy? 
Evidence from four countries 

Costas Tsatsaronis 
Bank for I11.ter11.atio11.al Settlements 

I. INTRODUCTION1 

The mechanism by which changes in the market for liquid reserves engineered by the 
monetary authorities affect the level of economic activity has always been a topic of great interest to 
academic economists and policy-makers alike. Research in this general area has focused lately on the 
particular role played by the assets side of the banking sector's2 balance sheet in this transmission 
mechanism and, more specifically, on the question of whether bank loans play a special and 
independent role that is not captured by conventional analysis. 

The standard IS-LM type analysis assumes that there is imperfect substitutability 
between money and other financial assets grouped under the category "bonds". Moreover, the quantity 
of money is dependent on the availability of liquid reserves. The monetary authorities, by controlling 
the amount and/or price of these reserves, can influence the ability of the banking system to attract 
deposits. When a central bank drains reserves from the system, the resulting "liquidity squeeze" drives 
up interest rates and affects negatively all interest rate sensitive expenditure. This ability of monetary 
policy to influence aggregate demand hinges on three assumptions:3 (I) that the central bank can 
control the quantity of banking system reserves, (2) that there are no close substitutes for bank 
deposits, and (3) that some sort of nominal rigidity in the system does not allow nominal magnitudes 
to adjust fully and instantaneously to the level of reserves, therefore necessitating certain quantity 
adjustments. This is what has been (somewhat loosely) referred to as the "money view" of the 
transmission of monetary policy. . 

The IS-LM model maintains a feature of the Arrow-Debreu framework, viz. that 
informational imperfections are absent, which renders all debt instruments perfect substitutes. The 
analysis can thus be based on a well-defined and well-behaving demand schedule for interest rate 
elastic components of aggregate expenditure. The "credit view" of the transmission mechanism 
relaxes this assumption and also moves away from the Modigliani-Miller theorem. It introduces the 
concept of agency costs in the interaction of borrowers and lenders and underlines the importance of 
the borrower's liabilities structure in determining the terms on which credit can be obtained. An 
important result of this analysis is that financial intermediation can play a major role in mitigating 
these costs either by avoiding redundant duplication of borrower evaluation and monitoring by a 
group of lenders,4 or by providing a platform permitting longer-term relationships to be established 
that, in tum, reduce the scope for informational asymµietries and thus agency costs.5 These arguments 
suggest that intermediated loans are different in nature from other types of market credit such as 
bonds or commercial paper. When a central bank reduces the amount of reserves in the system it is 
not only bank liabilities that are affected but also bank assets. A reduction in the quantity of bank 

This paper has benefited from the comments of Dr. Horst Bockelmann. 

2 Throughout the paper I use the term "bank" to denote deposit~taking financial intermediaries. 

3 None of these three assumptions are part Of the Arrow-Debreu setting. 

4 See for example Diamond (1984). 

5 Two examples of such models are Sharpe (1992) and Gertler (1992). 
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loans supplied, because of the absence of close substitutes, will be reflected in a quantity c9nstraint on 
intermediated credit to bank customers. A reduction in the total supply of external funds will have 
negative effects on their activity level. It is important to note here that although this mechanism works 
parallel to the conventional one stipulated by the "money view", it represents a distinct channel 
because it entails a shift in the supply of bank credit in addition to any movements along the demand 
curve for loans induced by the higher level of interest rates. 

The empirical investigation of the importance of this "bank loan channel", as it is 
otherwise !mown, has focused mainly on the United States. Although results compatible with the 
theory have been presented, the evidence is far from being compelling and unambiguously in favour 
of the "credit view". The present study investigates the issue from a cross-country perspective, to 
examine whether one can exploit the fact that alternative arrangements regarding the financial 
structure should, in theory, emphasise to a different degree the effects of the credit channel. In other 
words, the idea is to use the institutional differences as an "instnunent" (loosely speaking) that could 
help us to disentangle the responses of the two sides of banks' balance sheets after a monetary policy 
tightening. 

Of the countries included in this study, the United States and the United Kingdom may 
be thought of as being the representatives of the "Anglo-Saxon"6 model, where the relationships 
between borrowers and banks are more arm's-length and deposit-taking institutions are not permitted 
to develop ownership and control relationships with their corporate customers. The situation in Japan 
and Germany, on the other hand, is quite different. Banks in these countries not only supply the 
majority of external funds to the non-financial sector, as their capital markets tend to be quite "thin'', 
but they also play a very important role in corporate governance through their close ties to industry, 
which frequently take the form of substantial equity holdings and participation in companies' boards. 
Relationships of this type should help reduce agency costs and thus make bank credit more "special". 
One might then expect the bank lending channel to be stronger under these conditions than in the 
more "market-oriented" Anglo-Saxon countries. 

The second part of the paper explains the methodological approach adopted, usually 
referred to as the "narrative method'', which provides the main results of this study, and those 
financial market characteristics of the four countries examined that are relevant to the analysis of the 
transmission mechanism. Section III presents the results of a series of tests that try to gauge the 
predictive ability of different financial variables for various real activity measures. Section IV studies 
the behaviour of money, bank loans and output following episodes of monetary policy tightening, and 
Section V contains the conclusions. 

II. METHODOLOGY AND THE SAMPLE OF COUNTRIES 

A crucial first step in any analysis of the effects of monetary policy on economic activity 
is the definition of the term "monetary policy" itself. The macroeconometric literature abounds with 
studies that have proposed, and used, different identification methods in order to distil from the data a 
measure of monetary policy "purged" of the impact of other economic developments beyond the 
control of the monetary authorities. Although it is not the purpose of this paper to provide a detailed 
critical review of these alternative methodologies, it is still instructive to make some broad 
comparisons between the main strands in the literature in order to clarify the merits and limitations of 
the particular scheme used. 

6 Even though the term 11Anglo-Saxon11 fails to capture the essence of the distinguishing characteristics in the financial · 
structure of these countries, it has been used in the literature extensively. Although I am aware of its shortcomings, for 
lack of a better term I shall use it throughout the paper simply as an identifier for the United States and the United 
Kingdom. 
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It is possible to classify the different identification methods into two major categories. 
The first approach amounts to "declaring" a particular variable as representing the monetary policy 
stance. Various monetary aggregates (or growth rates of aggregates) were the natural candidates which 
suggested themselves first for the role but it was soon realised that their use was subject to serious 
endogeneity problems. In recent years many researchers (focusing mainly on 'the US economy) have 
proposed particular interest rates, interest rate spreads or narrow definitions of the monetary base as 
being good representatives of the policy stance. 7 Movements in these variables, the authors argue, are 
influenced mainly by policy actions, and the feedback from the underlying level of economic activity 
is relatively unimportant. Although these arguments are quite persuasive, the choice of variables is 
heavily influenced by the particular institutional environment present in each country, and this makes 
international comparisons difficult. 

The second method uses the framework of a statistical model for the economy and 
employs coefficient and/or error covariance restrictions in order to identify the impact of monetary 
policy.8 This statistical approach has the advantage of providing a platform that can accommodate 
international comparison but has been a source of endless controversy, as the results of the analysis 
depend heavily on the restrictions imposed. Alternative economic theories typically imply quite 
different sets of restrictions. Moreover, to the extent that some of these restrictions are not 
overidentifying, they cannot be subjected to statistical verification. 

In this paper I have used yet a third method, that has frequently been referred to as "the 
narrative approach''.9 Its has its intellectual roots in the seminal work of Friedman and Schwartz 
(1963), which used the historical record to provide evidence of the importance of money in 
determining the level of economic activity in pre-World War II United States. In keeping with this 
approach Romer and Romer (1989) used the policy records of the Federal Reserve to identify a 
number of dates during the post-war period when monetary policy was tightened in order to reduce 
inflation. Equivalent dates have been identified for Japan by Ueda (1993) and Fernandez (1994), and 
for the United Kingdom and Germany by myself. 

Even though the motivation of the narrative and the statistical methods is the same, the 
philosophy that governs the choice of dates is rather different from the econometric identification 
techniques. Rather than representing the error term in the authorities' policy reaction function, which 
is orthogonal to the other sources of random disturbances of the system, these dates represent major 
shifts in the policy stance, aimed explicitly at reducing aggregate demand. This difference in the way 
"shocks" are defined in each method seems to have produced a great deal of confusion and 
controversy. Since the narrative approach is used in this paper it would be useful to attempt to clarify 
the matter in this section. 

It is true that the purpose of this particular scheme, like any other identification scheme, 
is to isolate the effects of monetary policy actions on financial variables and to filter out the influence 
that the underlying level of economic activity has on them. This is especially important when one's 
final objective is to analyse the impact of monetary policy on real activity. What is not true about 
these dates is that they represent monetary policy shocks that are entirely independent of, and not 
explainable by, other macroeconomic variables or events. Such actions may reflect a dramatic change 
in the way policy-makers view the economy (e.g. a new model, a new attitude towards deviations of 
various objectives from their target values), or in some cases the simple realisation that the current 
situation had not been dealt with appropriately within the existing policy framework (correction of 
policy mistalces ). In fact, for each one of these episodes there was a single (but not always the same) 
concern that clearly determined the monetary authorities' strategy and tendered the particular policy 
response necessary. So in this sense the policy shifts are not exogenous, since they have well-defined 

7 A small sample of recent papers includes Bemanke and Blinder (1992), Stock and Watson (1989), Friedman and 
Kuttner (1992) and Estrella and Hardouvelis (1991). 

8 See, for instance, Gerlach and Smets (this volume). 

9 The term was coined by the Romers in their first paper on the subject (Romer and Romer (1989)). 
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causes. These causes, however, have always been nominal disturbances, and the policy-maker's 
response was explicitly aimed at reducing aggregate demand in order to restore a more favourable 
macroeconomic equilibrium. 

A defining characteristic of these "policy shifts" is that they represent unambiguous10 

changes in attitude, major corrections (if not complete reversals) of the path followed up to that point, 
towards a more restrictive policy. Apart from being by their very nature big headline events, they 
were also documented, and the rationale behind the decision was clearly explained in official sources 
published contemporaneously with each episode.11 In a way, they can be interpreted as being the 
closest real-world approximation to a leftward shift of the LM curve as it is interpreted in a standard 
macroeconomics textbook. 

Another characteristic that distinguishes a policy tightening episode from the "normal 
operation" of monetary policy is that it is, in a sense, backward rather than forward-looking. By this I 
mean that the policy-maker intended to correct the current problem (that problem being what was 
perceived as excessive inflation or an exchange rate crisis) by actually inducing a recession. Pre­
emptive strikes in anticipation of future inflation, of the type aunounced early in 1994 by the Federal 
Reserve in the United States, for example, are not included in the list of episodes. 12 

As a general approach this method of identification is subjective by its very nature. Not 
only does it rely on the policy-maker's published account of his own actions, but there is a potential 
problem of the analyst interpreting this record with the benefit of hindsight since he will know what 
happened after the policy action. Unfortunately there is not much that the researcher can offer in his 
defence, since there are no quick verification tests. Also, from a more practical point of view, there are 
some other obvious limitations of the narrative method, which one should be fully aware of in order to 
be able to evaluate the results correctly. The dates identified represent discrete episodes that mark only 
the beginning of a policy-tightening period. Therefore, the statistical analysis that uses them as 
reference points has to take account of the fact that the period ofrestrictive policy extends over several 
months after a particular date, and that the policy effects are typically felt over even longer periods 
subsequently. It is also important to note that there is an asymmetry in the treatment of policy actions, 
because only tightenings are identified. This is not intentional but a necessary consequence of the way 
policy is made and documented, as it seems that the monetary authorities have a bias towards acting 
(or at least appearing to be acting) on the restrictive side. Monetary policy easing is much more 
gradual and tentative and is typically accompanied by relatively cautious language, warning of the 
risks of excessive relaxation. It is much easier to isolate policy measures with a clear contractionary 
objective than to identify exactly when the monetary authorities were actively seeking to reflate the 
economy. 13 Another dimension of policy-making not captured by these "dates" is the intensity of the 
policy tightening. Although this is a clear limitation of the method, one could argue that because the 
identified policy shifts have all been quite severe, they can be grouped together and their effects 
analysed in an average sense. 

On the other hand, this methodology has some advantages. Instead of letting "the data 
decide" when there was a policy shock, the researcher plays an active role in choosing the dates. This 

10 To the extent that the term can be used when referring to economic policy actions. 

11 The Romers used the FOMC minutes and the Record of Policy Actions of the Board of Governors. Ueda used the 
dates of increases in the discOunt rate in Japan on institutional grounds and his results have been confirmed and 
documented by Fernandez. For the United Kingdom and Germany I have used the discussion of current economic 
conditions in the Quarterly Bulletins of the Bank of England and Monthly Reports of the B.undesbankrespectively. 

12 Other examples of apparent policy tightenings that do not qualify as 11dates 11 are the 1966 11credit crunch" in the United 
States, and the interest rate increases in the latter part of the 1980s in Germany. In all of those episodes the intent of 
the policy-makers (at least the one publiCly declared) was to merely anticipate overheating of the economy and 
prevent pressures on price level from building up and feeding the wage-price spiral 

13 In fact, the only deliberate monetary policy easing that I found easy to identify is the monetary expansion that 
accompanied the 11Barber boom" in the United Kingdom in 1971-72. 
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way the interpretation is more straightforward and closer to what seems to be a typical episode of 
monetary policy tightening that economic commentators (and many economists) refer to in more 
casual discussion. The strongest argument in favour of the narrative approach is its usefulness in 
comparative analysis. The episodes in question are entirely comparable across different countries and 
can serve as points of reference for an event-based analysis similar to that undertaken in this paper. 
Finally, this methodology should be viewed as complementary to, rather than competing against, 
other techniques, and as such can offer additional insights in the analysis of monetary policy effects. 

The episodes of monetary policy shifts in the United States, 14 as identified by Romer and 
Romer (1989, 1994), are: December 1968, April 1974, August 1978, October 1979 and April 1988. 
For Japan, Ueda (1993) identified policy shifts with the first date of a discount rate increase by the 
Bank of Japan: July 1961, March 1963, September 1967, September 1969, April 1973, April 1974 
and May 1989. Mechanistic as this approach may seem, the results were confirmed by Fernandez 
(1994), with one exception (September 1969), when the latter author felt that the increase in the 
discount rate was not an independent tightening but rather a continuation of the previous episode 
(September 1967). The five periods that I have identified as policy shifts by the Bundesbank are: 
February 1960, January 1966, September 1969, May 1973 and February 1981. There have also been 
five monetary policy tightening episodes since 1963 in the United Kingdom: October 1964, 
November 1967, July 1973, November 1978 and August 1988. 

1. Individual country characteristics 

The four countries included in this study, besides being the ones for which sets of policy 
shifts have been identified, are of interest because they represent a diversified group in terms of the 
structure of their respective financial systems, and the manner in which domestic monetary policy is 
conducted. In the remaining part of this section I shall briefly review some of these characteristics. 
My objective is to underscore the contrasting features among them that may help in identifying the 
channels of the transmission mechanism. 

It has become commonplace to distinguish between those countries whose financial 
structure follows the so-called "Anglo-Saxon" model and those whose financial structure more closely 
resembles the "continental" one. The United States and the United Kingdom are frequently put forth 
as the two major representatives of the former category, while Germany and several other mainland 
European economies are thought of as representing the latter. Japan is another example of the 
"continental" system. 

The major difference between the two systems is the role that banks are allowed to play. 
The Anglo-Saxon system is rather restrictive with respect to the activities that banks are permitted to 
undertake. There is a separation between investment and commercial banking activities, which 
generally may not be conducted by the same entity, and more importantly there are limits on a bank's 
ability to hold substantial equity stakes in non-financial companies. The "continental" system not only 
allows banlcs to supply directly a wider array of services but also to some extent encourages the active 
participation of fmancial intermediaries in the governance of big corporations and makes them 
partners in the decision-maldng process. IS The "Hausbank" institution in Germany and the "keiretsu" 
groups of industrial and fmancial firms in Japan are very clear illustrations of this philosophy. Also 
regulatory and institutional arrangements in these countries not only favour intermediated credit but 

14 I am including only episodes falling within the sample period used in the paper for each country (1959-93 for the 
United States, 1961-93 for Japan, 1957-90 for Germany and 1963-93 for the United Kingdom). 

15 The term 11continental 11 should not be interpreted as encompassing all the countries of mainland Europe. Italy, for 
instance, has been an exception in terms of the direct role that banks are permitted to play in corporate governance. 
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have in the past discouraged, to varying degrees, the development of alternative, market-oriented· 
forms of finance such as commercial paper.16 

It is not easy to quantify the effect of credit market structure and the degree of 
dependence of the non-financial sector on bank loans. Some descriptive evidence is provided in the 
following table, which summarises the composition of non-financial corporations' balance sheets. The 
data are from Borio (1990), where the interested reader can find a more detailed analysis. The first 
four rows represent the percentage of total credit market debt attributed to banks, other financial 
intermediaries and private securities issues. The last row shows the ratio of debt to total assets (at 
market value). 

Composition of external finance for non-financial corporations, 1985 
(nmnbers in percentages) 

United States United Kingdom Japan 

Domestic banks ....... 32 62 53 

Other domestic 
institutions .............. 9 6 38 

Securities ................ 56 19 8 

Other ....................... 4 13 2 

Debt/ Asset ratio ...... 0.50 0.52 0.73 

. 

NB.: The data are not fully comparable. See Borio (1990), Tables 2 and 14, for exact definitions. 

Germany 

73 

5 

4 

17 

0.71 

The effects of the institutional arrangements I referred to in the previous paragraph are 
clearly demonstrated in terms of the lower corporate leverage ratios of US and UK companies. 17 The 
comparison of the relative contribution of different sources of external finance shows that corporations 
in Germany and Japan rely more heavily on intermediated credit, especially bank loans, for external 
funding. In the other two countries, capital markets play a much more important role. It is a well­
known problem with these figures that they are not fully comparable across countries because of 
differences in the respective agencies' data collection "philosophies'', and in accounting practices. 
However, the differences are clear enough to suggest that any corrective adjustments for these 
discrepancies should not substantially alter the main picture. 

The greater dependence of non-financial firms on bank-intermediated credit in Germany 
and Japan and the active involvement of banks in the governance of corporations are factors that 
mitigate the agency costs of financial relationships in these countries. The strengthened role of the 
banking system should theoretically enhance the attractiveness of bank loans as sources of credit and 
reduce the degtee to which they can be substituted by other forms of external finance. In other words, 
bank loans are relatively "more special" in these countries and the credit channel of monetary policy 
transmission could therefore be expected to be, if anything, stronger. 

The structure of credit markets is not the only differentiating characteristic of these 
economies that might have some influence on the transmission of monetary policy. There are, and 
have been in the past, substantial differences in the conduct of monetary policy, as well as in the 
particular methods and instruments used by the monetary authorities in their effort to achieve their 
objectives. In this respect the United States and Germany could be grouped together as two countries 

16 See Prowse (1994) for a good discussion of such regulatory practices and how they have influenced the development 
of capital markets in Japan and Germany. 

17 These differences are even more dramatic if one compares net debt to the level of real assets. 
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with independent central banks that rely almost exclusively on money market forces in the operation 
of monetary policy. In the United Kingdom and Japan, on the other hand, the monetary authorities 
have, at times, made extensive use of the informal but well-established channels of direct 
communication with the banks in order to achieve their purpose through moral suasion. In the United 
Kingdom this has taken the form of the letters from the Governor of the Bank of England to the 
banking community informing it as to what the desired credit policy would be from the central bank's 
point of view.18 In Japan, several authors refer to the central bank's previous policy of "window 
guidance" by which baulcs were instructed during their frequent individual contacts with the Bank of 
Japan on the way in which the authorities would prefer to see their balance sheets adjusted. The 
tightly controlled system of interest rates, on both bank liabilities and loans extended, increased the 
leverage that the Japanese monetary authorities had on the banking system. 19 

There have been large-scale changes in the way in which monetary policy operates in all 
four countries. An event which affected everybody was the collapse of the Bretton Woods system and 
the subsequent emergence of the floating exchange rate regime.20 Another was the switch to a strategy 
of monetary aggregate targeting sometime in the second half of the same decade. But more relevant 
for this study is the radical transformation in the way in which monetary policy is conducted in Japan 
and the United Kingdom. With the liberalisation of the money market and the creation of a secondary 
market for government and commercial securities the Bank of Japan lost (or rather relinquished) its 
ability to tightly control bank balance-sheet movements. In the United Kingdom, the long process that 
started with the introduction of Competition and Credit Control in 1971 and continued for about ten 
years, resulted in the abolition of the London clearers' cartel and transformed existing monetary policy 
into one that tried to achieve its goals through manipulation of the short-run interest rates rather than 
by relying on explicit quantity controls. In both these countries the contrast between the earlier years 
and the period after 1980 is potentially instructive, as it will reflect any differences in the relative 
strength of the transmission channels that can be attributed to the instruments used in the conduct of 
monetary policy rather than differences in the structure of their credit markets. 

HI. PREDICTION TESTS 

A method that has been frequently used in assessing the importance of financial variables 
in the determination of real economic activity is to evaluate their predictive ability with regard to 
various measures of economic activity. This "horse race" approach is related to the concept of Granger 
causality, although it. typically omits the second part of the Granger test. More specifically the 
variable X is said to "Granger-cause" a variable Y if two conditions hold: first, that X contains 
information about future movements of Y beyond that already included in the latter's past history; 
second, that the converse is not true, and lagged values of Y cannot improve over the history of X in 
predicting future values of X. The standard tests performed in this literature only run the first type of 
prediction equation (of Y on past Y s and past Xs) and compare the performance of various 
explanatory variables. These tests are sensitive to the specification of the forecasting equations,21 so 

18 ~any of these letters have subsequently been published in various issues of the Bank of England1s Quarterly Bulletin. 

19 For a discussion of the conduct of monetary policy in Japan, see Suzuki (1987, 1984a, 1984b) and Ueda (1993). It is 
actually quite interesting to note that a tightening of monetary policy in Japan during the 1960s amounted to an 
increase in the official discount rate of only 25 basis points, another illustration that small price movements were 
enough to produce the desired effect as the quantities were also being directly influenced separately. 

20 Although Germany has been part of the quasi fixed rate system in Europe since the mid-1970s, by having assumed the 
role of the system1s de facto anchor, it has been relatively free to adjust the value of its currency vis-a-vis the rest of 
the world. 

21 Whether one uses log levels or growth rates, whether a trend is included, and especially to the lag length of the r~h.s. 
variables. 
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one should not attach too much importance to their outcome. They are useful, however, as a means of 
determining the correlations between the various variables. 

Tables 1 a to 1 d contain the results of such tests for each country conducted for the entire 
period and a smaller sub-period. This sub-period has been chosen to reflect what can be thought of as 
a period when the institutional framework and/or general economic environment within which 
monetary policy was operating had been significantly altered. The rationale for the particular choice of 
sample for each country has been discussed above, at the end of Section II. 

The first set of tests comes from "bivariate" forecasting equations that have as dependent 
variable the measure of economic activity listed at the top of the column, and as regressors a constant 
term, six lags of the same variable, six lags of the financial variable listed in the first column and six 
lags of the price index. Output, production, employment and financial aggregates are all in growth 
rates, while interest rates, unemployment rates and interest rate spreads are in levels. There are four 
groups of financial variables used: monetary aggregates, interest rates, interest rate spreads and bank 
loans to the private sector. The inclusion of interest rate spreads is an attempt to evaluate the extent to 
which one can generalise the results of several studies that have found that these spreads are robust 
predictors of economic activity in the United States. The two spreads used are the term spread, the 
difference between comparable government security yields of different maturity (long minus short), 
and the quality spread, the difference between a commercial and a government security of the same 
(or similar) maturity. The term spread captures the idea that monetary authorities operate on the short 
end of the term structure and therefore movements in this spread should reflect the policy stance. The 
quality spread attempts to evaluate the extent to which a restrictive monetary policy that reduces the 
supply of loans from banks shifts credit demand towards other sources of funding and thus drives up 
their price. The top figure in each cell is the p-value for the joint significance test for all the lags of the 
financial variable, and the bottom number is the test statistic for the null hypothesis that the sum of its 
coefficients is equal to zero. A variable is a good predictor of the corresponding activity measure if 
the top value is below 0.05000 (5% significance level) and the direction of its influence significantly 
positive (negative) ifthe bottom figure is larger (smaller) than 1.960 (-1.960). 

Tables 2a to 2d run the same type of prediction equation, augmented by the inclusion of 
six lags of a short-term money market rate. This interest rate is included as a monetary policy proxy 
variable. The choice of the particular rate for each country was based on institutional grounds or the 
results of previous studies that established its significance. The variable used is the federal funds rate 
in the United States, the day-to-day money market rate in Germany, the call rate in Japan and the local 
authorities' three-month rate for the United Kingdom.22 The idea is that this latter set of tests will 
show how much of the predictive ability of the financial variables is not attributable to their 
contemporaneous correlation with monetary policy actions. In other words, it will indicate the extent 
to which these variables play an independent role in determining the level ofreal economic activity. 

The overall picture is not very clear, and few generalisations can be drawn with 
confidence from these tables. Probably the most surprising result is the limited success of the federal 
funds rate in forecasting economic activity in the United States. On the other hand, Mz seems to 
perform ql)ite well in all samples, whether the prediction equation includes the federal funds rate or 
not. The clear winners of the contest, however, are the two spreads, which consistently outperform the 
other variables.23 

In Germany the interest rates perform very well in both samples, but it appears that their 
predictive ability is linked to their relationship with the policy variable. The two spreads also do not 
seem to survive the inclusion of the day-to-day rate in the equation, despite their reasonable 

22 The last rate was chosen because it moves very closely in line with the Minimum Lending Rate (previously called 
Bank Rate) but, being a m~ket rate, it does not have the stepwise path of the official rate that tends to remain fixed 
for relatively long periods of time. 

23 The robustness of the spreads' predictive ability confirms the results of Friedman and Kuttner (1992).and Estrella and 
Hardouvelis (1991). 
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performance in the unconditional prediction tests. Monetary aggregates are not very successful, and 
their performance is again influenced by whether or not the monetary policy proxy is included. Loans, 
on the other hand, although marginally better performers, seem to be unaffected by the presence of the 
policy interest rate. 

The good performance of the monetary aggregates in Japan is quite robust across samples 
and different equation specifications. On the other hand, interest rates are not very successful, with the 
exception of the commercial bill rate in the earlier period and the spread between the long-term 
commercial bond yield and the ten-year government equivalent for the same sample. 

Little of the predictive ability of UK interest rates seems to remain after the inclusion of 
the policy proxy. The spreads, however, seem to fare better in the later sample and their performance 
is not affected so much when controlled for the policy stance. Monetary aggregates are quite 
successful in all four settings, as are loans, which seem to fare better when the short-term rate is 
included, especially in the later part of the sample. 

The more robust conclusion reached as a result of this exercise points to the generally 
good forecasting ability of the spreads and some of the monetary aggregates in all countries except 
Germany. These variables seem to perform well even after a monetary policy proxy has been added to 
the right-hand side variables. By contrast, the performance of all the financial variables .as predictors 
of the economic activity in Germany seems to be related to their co-movement with the short-run 
interest rate, indicating their limited independent influence on economic activity. 

The inability to draw other strong conclusions from these numbers reflects the fact that 
such exercises are quite sensitive to the exact specification of the test and therefore not very helpful in 
international comparisons, since it is difficult to find a single common framework for all countries. 
Nevertheless, as already mentioned above, they set the scene for the discussion of the results of the 
analysis of movements of the financial variables at times of monetary policy shifts. 

IV. THE POLICY EPISODES 

In this section I shall examine the behaviour of money and loans immediately after an 
episode of monetary policy tightening in the four countries. To the extent that the response of 
monetary aggregates differs from that of bank credit, one can afford to make some inferences about 
their relative role in the propagation of the policy "shock" through the banking sector's balance sheet. 
Two different techniques will be used: a "limited information" methodology, where I look at the 
prediction errors of single forecasting equations for a period following an episode, and a "full 
information" methodology, where I estimate a VAR system that includes all three variables and then 
look at their responses to a policy tightening. The results of the two exercises, combined with the 
evidence from the statistical tests presented in the previous section, can provide some insights into the 
channels that the monetary transmission follows. 

Before presenting the analysis in greater detail it should be underlined once more that the 
reader should apply considerably more caution than the proverbial "grain of salt" in interpreting the 
actual numbers in Figures la-Id and 2a-2d. As mentioned previously, the nature of any exercise using 
the episodes of policy tightening as discrete events necessarily removes one dimension from the 
information the data can possibly supply, viz. the intensity of the tightening. The analysis, therefore, 
has to be interpreted in an "average" sense over several episodes, and the numbers provide a measure 
of the order of magnitude of the policy effect rather than a· precise estimate of a specific variable's 
elasticity in response to policy actions. 
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1. Forecasting equations 

The aim of this exercise is to examine to what extent money, bank credit and output 
deviate from what can be called their "normal cyclical behaviour" in respons~ to monetary policy 
tightening. This "normal" path is estimated using univariate forecasting equations of the following 
type: 

'3.ln(X,) 
n 

c + t + I: Afn(Xt-i) 
i=l 

p 
+ I;Si +Ei 

i=l 

where Xt is the variable of interest (in turn the measure of economic activity chosen, a monetary 
aggregate or bank loans), Si are seasonal dummies that are included when necessary, c a constant and t 
is a linear trend. A full year of lags (i.e .. n=l2 for monthly and n=4 for quarterly data) were included 
on the right-hand side of the equations, but the results are quite robust to the use of a greater lag 
length. I have then used the coefficient estimates from these equations and actual data up to the date 
of each tightening episode to produce dynamic forecasts for the growth rate of the variable in 
question. Forecast errors are then calculated as the difference between the actual and the predicted 
growth rates of the variable for three years following the policy shift date. Average forecast errors are 
subsequently calculated by averaging across all the episodes for each country. The top panels of 
Figures la to ld plot for each country separately the accumulated average forecast errors of output, 
money and bank loans for three years after the policy shock. Since these are cumulative forecast errors 
for the growth rates, they represent the percentage deviation of the variable level from its predicted 
path. 

As expected, all three variables eventually fall below their "normal" path, as the negative 
forecast errors imply. There are, however, a few interesting differences between countries. Economic 
activity shows a faster response to a policy shift in Germany and the United States, where the 
deviations become negative within the second six-month period after the episode, while it takes more 
than a year for output to decline in Japan and the United Kingdom. Moreover, the extent of the output 
decline is quite similar in Japan, Germany and the United States, with an average fall of 6-7% twenty­
four months after the policy tightening, while the corresponding figure for the United Kingdom is 
about half that amount.24 It is also interesting to note the very quick response of M1 in Germany, 
which drops immediately after the policy shift, to reach a trough twelve months later. In the other 
three countries the response of the monetary aggregate is weaker, its pace much more gradual, and it 
does not show any tendency to return to "baseline" within the three-year period. Another important 
feature is the behaviour of loans: in Germany and the United States bank lending seems to lag behind 
industrial production, 25 suggesting that a probable cause of its decline can be found in the reduced 
demand for loans because of the poorer economic prospects. In the other two countries, bank loans not 
only seem to lead output but their deviation from their respective forecasts is greater than that of the 
monetary aggregates. 

In an effort to further investigate the extent to which the deviations of the two financial 
variables from their predicted path can be attributed to the underlying level of economic activity, I 
have repeated the same exercise after augmenting the forecasting equation by adding half a year of 
leads and lags of the output measure as explanatory variable. The new equation thus takes the form: 

24 It is of course, possible that this difference is (at least partly) due to the fact that I have used quarterly GDP data for 
the United Kingdom as a measure of economic activity, while monthly industrial production is the corresponding 
variable for the other countries. 

25 In the case of the United States the loan lag is quite substantial, as can be seen from Figure Id. This is something that 
has been observed in several studies, including Bemanke and Blinder (1992), Romer and Romer (1990) and Gertler 
and Gilchrist (1993). 
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where Yt is industrial production for Germany, Japan and the United States and GDP for the United 
Kingdom. The leads are added to the usual specification that includes only lags in order to account for 
the possible effects that present expectations about future developments might have on the decision­
making of economic agents. The lower panels of Figures 1 a to 1 d plot the percentage deviations of 
money and bank loans from their predicted path for the three years following a policy shift. The 
responses are again averages across all the episodes for each country. To facilitate the comparison 
with the upper panels, the response of the output measure is also included in the graphs. 26 

A few aspects of these graphs are well worth highlighting. As expected, the forecast 
errors are smaller than the univariate equation ones. The reduction in the size of these errors, however, 
is not uniform either across series or across countries. In particular, the contrast between Germany and 
Japan is rather sharp. In Germany, the inclusion of industrial production as a predictor does not seem 
to improve upon the univariate equation for the monetary aggregate, while the average forecast error 
of bank loans is almost 80% smaller two years after the policy shock. This appears to imply that most 
of the deviation in the level of bank lending could be attributed to a decreased demand for credit 
because of the decline in output. In the case of Japan the picture seems to be the reverse. While loans 
appear to be ahnost unaffected, the forecast errors for the monetary aggregate are virtually zero for the 
whole period, after the forecasts are made conditional on the path of output. 

For the two Anglo-Saxon countries the results are less clear-cut. For the United States, 
the prediction errors of the bank loan equation are eliminated after the inclusion of industrial 
production as an additional explanatory variable, suggesting a strong demand-driven reaction of bank 
credit to a monetary policy tightening. On the other hand, the response of M1 is also affected by this 
addition, (albeit to a lesser extent) and, given that it was not too large in the first place, one might be 
sceptical as to what degree a clear distinction can be made between the behaviour of the two financial 
variables. The situation is even more ambiguous in the case of the United Kingdom. Here we started 
with a loan response that was similar in pattern but greater in magnitude compared to that of M4.27 

After the movements in output were taken into account, the relative position of the two variables was 
unchanged, only the percentage deviations from their "normal" path were now reduced 
proportionately. Thus it seems safe to assert that whatever the relationship between money and loans 
may be in the United Kingdom, it is not greatly affected by the position of the economy in the cycle. 

There are a few conclusions that can be drawn from this exercise, some with greater 
confidence than others. First, it is quite clear that both the financial variables and output decline 
following a monetary policy tightening, i.e. monetary policy "matters", and it affects real as well as 
financial variables. The timing of the responses is not identical, however, and we can probably 
identify two general patterns that can be associated with the two sides of the money vs. credit debate. 
The clearest example of a transmission pattern implied by the "money view" is presented by 
Germany, and the case closest to the "credit channel view" is that of Japan. 

In Germany M1 declines immediately and at a rapid pace for about one year following 
the shock, reverting to its "normal" level for the next twenty-four months. This pattern is to a large 
degree independent of the movements in economic activity. Loans, on the other hand, not only lag 
behind output but most of the prediction error disappears when the forecasts are made conditional 

26 This is of course identical to the one from the univariate forecasting equation. 

27 Because of frequent changes in the definition of the monetary aggregates in the United Kingdom during the sample 
period, there are no series for Mi extending from 1963-93. The M2 series that exists includes several discontinuities 
owing to revisions and, even though some of them can be dealt with by using the published M2 changes, some jumps 
remain. That is why I used M4 in this part of the analysis. When I experimented with Mz the results were virtually the 
same. 
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upon industrial production. These patterns suggest that there is no independent role played by bank 
lending in the transmission of monetary policy shocks.28 

In Japan the movement of the monetary aggregate is very little affected by the policy 
tightening and seems to follow the developments in output. In fact, its deviations from the benchmark 
value are entirely explained by output movements. On the other hand, loans lead output movements 
and are not explained by them. This evidence is consistent with the view that bank credit plays a 
special and independent role in the transmission of monetary policy shocks. 

The other two countries can be classified along the same lines, but not with the same 
degree of confidence. The United States shares a lot of cornrnon features with Germany in terms of 
the general responses pattern of money and loans but the results are less pronounced. The United 
Kingdom bears some resemblance to the Japanese case but here the cornrnon features are even weaker. 

2. Vector auto-regressions 

In the previous sub-section single-equation methods were used to gauge the effect of 
policy tightening on money, loans and output. These methods are susceptible to the obvious criticism 
that they do not allow for a two-way interaction among the endogenous variables and impose explicit 
and sometimes questionable restrictions in order to identify the system statistically. This sub-section 
presents the results from the· estimation of systems of equations where the endogenous variables are 
output, money and bank loans and the policy tightenings are included as exogenous events. More 
specifically, for each country a binary variable is created, which is equal to one on the dates of policy 
tightening episodes and zero otherwise. Three years of lags of this durnrny variable are then included 
as exogenous components in a three-equation V AR system which also includes six months of lags29 

of the growth rates of money, bank loans and output, a vector of constants and linear trends. These 
systems are estimated over the entire sample period and include seasonal durnrnies where necessary. 
The following exercise is then performed: a one-period, unit shock is applied to the current period 
policy durnrny, and the impulse responses of the endogenous variables are subsequently graphed for 
three years into the future. These responses are the surn of two parts: one component is the dynamics 
contained. in the normal interaction of the endogenous variables and is captured by the matrix of 
coefficients of these variables; the second component is due to the effect of the monetary policy 
tightening and is captured in the coefficients of the durnrny variable lags. The impulse responses to 
the policy variable "shock" therefore provide a more complete picture of the three-variables reaction 
compared to the single-equation methodology, as they allow their internal dynamics to be 
demonstrated. 

Figures 2a to 2d contain the accumulated impulse responses of the endogenous variables' 
growth rates.3° For each country three graphs were produced: one that contains the results of the 
estimation over the entire sample period (top panel), one which uses only the sub-sample up to the 
first oil shock31 (bottom panel) and one for the later period (middle panel). The results of the different 
sub-samples allow one to examine the extent to which shifts in the structure of the financial 
environment that have occurred over the last twenty or so years have substantially changed the 

28 Or at least not one that is detectable by this aggregate data analysis. 

29 For the United Kingdom, where only quarterly data are available for the entire period, I have included three quarters 
of lags for the endogenous variables to allow for richer dynamics. The results are not very sensitive to small changes 
in the lag length. 

30 Thus they can be interpreted as representing the deviations of the corresponding variable's log level. 

31 The choice of this break point is not completely arbitrary. Besides splitting the sample more or less evenly, it 
representS a turning-point in the long-run growth rate for most of the industrialised world (productivity slowdown). It 
also roughly coincides with the beginning of the floating exchange rate period and the introduction of monetary 
targeting policy regimes in the sample countries. 
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responses of money and bank loans to a policy tightening. In what follows I shall discuss the plots for 
each country separately and attempt a synthesis at the end of the section. 

For Germany, the impulse responses from the V AR are strikingly similar to the plots of 
the average forecast errors of the same variables after a policy shock (Figure·la). Not only does the 
general shape of the responses conform to that of the earlier graphs, but also the magnitude of the 
deviations is quite similar. Again a pattern emerges in which money seems to lead both industrial 
production and bank loans, while the two latter variables move closer together. It is also interesting to 
observe some differences between the early and late sample results. For the period before the oil 
shocks loans appeared to be lagging substantially behind the decline in industrial production and their 
deviation from "baseline" was considerably less pronounced than in the period after 1973. It appears 
that German banks were able to maintain high levels of lending despite the fact that they were facing 
constraints in expanding their liabilities during the periods of monetary restraint. This is a finding 
consistent with the view that bank lending is the major source of finance for the German economy, 
but at the same time the banking system has the flexibility to adjust its balance-sheet composition so 
as to insulate to a considerable degree the supply of loans from the direct impact of restrictive 
monetary policy. 

For the other countries the results are less transparent. While the general pattern of the 
endogenous variables responses for Japan is similar to those from the single-equation estimation, the 
size of these deviations from baseline is quite different. We can see that money lagged behind output 
and loans in the early sample period but it hardly moves away from zero in the full sample. It is 
interesting to observe that following a policy tightening in the period after 1973 money actually 
remained above its predicted level given the movements of the other two variables, suggesting that 
monetary tightenings have little effect on the path of bank liabilities. The deviations of loans from 
their baseline are less pronounced than in the single-equation case, while the opposite is true for 
industrial production. Moreover, industrial production seems to have been more responsive to policy 
tightenings in the 1960s. 

For the United States, the VAR results are generally in line with the single-equation 
ones, with one notable exception; viz. the period from the 1960s up to the first oil shock. The relative 
behaviour of money in the bottom panel is rather uncharacteristic, given all the results for this country 
shown so far. It is almost as if M1 does not deviate at all from its baseline compared with the quite 
large deviation of output and loans. It is not altogether obvious how to interpret this effect other than 
to attribute it to the fact that there was only one tightening episode in this sample period, i.e .. 
December 1968. Following this particular episode the deviation of M1 from its baseline was rather 
weak, as documented by the Romers. 32 A further indication that this might actually be the case is the 
fact that the results for the entire period resemble more closely those for the post-1973 sample. There 
one can see the same pattern of money leading and loans lagging output more clearly than in the 
single-equation graphs, suggesting that the timing of relationships is consistent with the money view 
of the transmission mechanism. 

The same phenomenon of a variable's uncharacteristically large reaction to a policy 
tightening that was observed with industrial production in Japan surfaces again in the UK results for 
the 1963-73 sample. The impulse responses for loans and the monetary aggregate show a decline of 
40% and 30% respectively three years after the policy tightening, while the GDP decline is of the 
order of 6-8% (which is about double the corresponding error from the forecasting equations). The 
explanation for this deviation could be the fact that the two monetary policy shifts of 1964 and 1967 
marked the beginning of prolonged periods of tightening aimed at correcting the United Kingdom's 
persistent balance-of-payments problems, which led to the 1967 devaluation and the eventual floating 
of the pound in 1972. Another possible factor, closely related to the monetary policy transmission 
channels, is the fact that during this period the Bank of England made extensive use of moral suasion 
in order to influence bank lending decisions. Frequently, credit letters addressed to the clearing banks 

32 Romer and Romer (1990) present the cumulative deviations of Ml from its forecast path when industrial production 
was included as one of the explanatory variables; see loc. cit., Table 4, p. 173. 
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and other financial intermediaries contained suggestions regarding their lending policies. 33 The 
·picture is quite different for the later sample after the changes in policy that took effect with the 
introduction of Competition and Credit Control in May 1971. In this period .one can see that the 
behaviour of the financial variables significantly lagged that of output and was less pronounced (in 
fact money remained virtually unaffected for most of the three-year period after the shock). This 
suggests that there have been substantial differences in the monetary policy transmission channels 
between the two periods of different monetary policy regimes in the United Kingdom. 

The V AR impulse responses, therefore, generally confirm the results from the 
single-equation forecast error analysis. The few exceptions concern mainly the size of the reaction of 
some of the variables in Japan and the United Kingdom. It may tentatively be concluded that 
following a monetary tightening the response of financial aggregates differs not only from one 
country to another, but also over different time periods for the same country. For Germany, the results 
of the two tests are consistent in their rejection of the hypothesis that bank loans provide a distinct and 
independent channel in the monetary policy transmission. There is no evidence that German banks 
restrict the supply of credit to their customers after a tightening by the Bundesbank any more than 
might be expected because of the higher level of interest rates. On the contrary, in the· early sample, 
when the credit channel might reasonably have been expected to be stronger, it was observed that 
bank lending was very little affected. The results for Japan, on the other hand, provide support for the 
credit view hypothesis that monetary policy tightening does have a negative effect on the supply of 
bank loans. This evidence is not, however, as strong and clear-cut as in the German case. Moreover, it 
is also sensitive to the sample period used in the analysis. The results for the United States and the 
United Kingdom are less conclusive. The best one can do is to cautiously classify the United States 
together with the countries where the money channel is stronger, and the United Kingdom (with even 
greater caution) together with the countries that show some evidence of bank loans playing an 
independent role in the transmission of monetary policy. In fact, as mentioned earlier, the UK results 
appear to reflect the earlier period of strong controls imposed informally but firmly by the Bank of 
England on British deposit-taking institutions. 

v. CONCLUSIONS 

The comparative analysis of monetary policy transmission channels in the four countries 
studied has yielded few strong conclusions. This confirms the difficulties faced by empirical analysis 
in producing results that distinguish sharply between the two competing h:YJJotheses when relying 
exclusively on aggregate data. With the exception of Germany (and to a lesser extent Japan), where 
the same picture consistently emerges from the various tests and the results appear quite robust with 
respect to specification changes, definitive statements about the relative importance of the bank 
lending channel in the monetary transmission mechanism cannot be made with any great degree of 
confidence. 

As mentioned above, monetary policy in Germany seems to work mainly through the 
conventional "money" channel. The timing of the money and loan responses following monetary 
policy tightening is not consistent with a theory that attributes most of the slowdown in economic 
activity to a fall in the supply of bank credit. This result is very robust, as the comparison of the 
single-equation forecast errors and the impulse responses from the V AR specification show. The large 
share of external finance supplied by banks and the prediction equation tests testify to the importance 
of bank credit in the functioning of the German economy. On the other hand, however, if one 
concentrates on the periods that immediately follow a severe monetary policy tightening, this variable 
does not appear to play an independent role in the transmission of the policy shock to the real sector. 
In fact, the impulse response functions for the sample before 1973, when arguably fewer substitutes 

33 These letters actually went so far as to contain explicit quantitative targets for loans in periods when that was judged 
to be necessary. 

I 
; 

ii 
i! 

11 
,1 

ii ,, 

II 
' 



- 168 -

for domestic bank credit were available, suggest that banks were quite successful in shielding the 
supply ofloans to their clients from the adverse influence ofrestrictive monetary policy. 

The results for Japan point in the opposite direction, offering evidence supportive of bank 
credit's primary role in the transmission mechanism. The timing of money and loans is almost the 
reverse of that in Germany, and monetary aggregates seem hardly to deviate from their "baseline" 
values following a tightening episode. This finding contrasts with the good performance of M1+CD in 
the prediction equations in the presence of a monetary policy proxy, but it is consistent with the 
successful showing of the quality spread and the robust performance of banlc loans in the same tests. 
This contradiction is quite persistent with Japanese money data, whether the monetary aggregates are 
included in real or in nominal terms. In fact, even though the use of deflated series has somewhat 
similar effects on the US and UK impulse responses, these are not nearly as important as in the case 
of Japan. 34 I have chosen to work with nominal variables to keep this study in line with the practice 
followed by other researchers. 35 It might actually be quite informative to investigate this apparent 
puzzle in greater depth in future research. 

The results for the United Kingdom and the United States are quite mixed. The United 
Kingdom shows weak evidence consistent with the existence of a credit channel, as the analysis of the 
financial aggregates' behaviour after a policy shock suggests. But these results are far from conclusive 
and seem to be determined by the earlier part of the sample. They are also in conflict with the 
prediction equation tests that show bank loan growth as performing better as an independent predictor 
of future output growth in the 1980s. Finally, the United States could be weakly classified in the same 
group as Germany, where the transmission mechanism appears to work primarily through the 
liabilities side of the banlcing system's balance sheet. Money seems to move ahead of loans and 
output, at least in the later part of the sample, a finding consistent with the prediction equation results, 
where M1 appears to be a better activity predictor than loans, especially when the federal funds rate is 
included as an additional explanatory variable. 

If one accepts the validity of this empirical classification of the four countries as either 
"money channel" or "loan channel" countries, then a contradiction becomes apparent with a 
reasonable alternative classification which, based on theoretical arguments, emphasises the 
characteristics of their respective financial structure. On these grounds, one would have expected 
Germany and Japan to present stronger evidence in favour of the operation of a bank loan channel 
than the two representatives of the "Anglo-Saxon" model, because of the importance of bank 
financing in the former two economies. Instead, the empirical analysis seems to group together 
countries that share common features in the operational practices of their monetary authorities. The 
countries that show signs of bank loans having a strong leading role in the transmission of monetary 
policy are those in which monetary policy has in the past relied more heavily on directly influencing 
the quantity of bank credit. This was especially true of Japan and the United Kingdom prior to the 
reforms of the early 1980s, when quantitative controls, moral suasion and other direct methods were 
heavily employed by the two central banks in achieving their policy objectives. This is less true of 
Germany and the United States, where throughout the sample period monetary authorities have relied 
more on reserve management techniques and the manipulation of the short-term money market rates 
in order to indirectly exert influence on the quantity of bank credit in the economy. 

So are the operational procedures of the monetary authorities responsible for the "bank 
loan" channel in the transmission process? The answer to this question is no. At least not in the sense 
that these procedures create the informational and incentive asynnnetries that lie at the root of the 
credit view of the transmission mechanism. These procedures, however, impose additional constraints 
on the operation of the banlcing system, especially in the form of the adjustment of banks' balance 
sheets to monetary policy tightening. In countries where direct quantitative controls are present, the 
banking system does not have the option of rebalancing the composition of its assets by altering the 

34 The German resµlts are virtually identical whether one uses nominal or real money and loans series. 

35 Romer am! Romer (1990) and Ueda (1993). 
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relative shares of loans and other marketable securities as the liabilities side of the balance sheet 
sbrinks after an episode ofrestrictive monetary policy. It is in this sense that monetary policy becomes 
to a large extent a "credit availability" policy, hence the leading role of bank loans in shaping the 
slowdown in real economic activity. Loan levels above "baseline" in Germany for significant periods 
after a policy episode testify to the fact that banks tend to behave consistently with the theories that 
describe financial intermediaries as an efficient mechanism to address the agency problems in the 
market for credit. 

Despite the fact that one might express reservations about the ·empirical methodology 
used, which is just one among several alternatives, each with its own particular strengths and 
weaknesses, this study provides some insight into the workings of the monetary policy transmission 
mechanism and the way it interacts with the financial structure. Even if in certain cases the analysis 
does not yield clear-cut conclusions, the fact remains that where the results are the strongest (the 
rejection of the idea of a credit channel in Germany and the evidence in its favour in Japan) they point 
to the implementation of monetary policy as a determining factor in the operation of the transmission 
channel that works through bank credit, rather than the characteristics of an economy's financial 
structure. 



1957-90 

M1 ································· 

M2································· 

Day-to-day ...................... 

Fibor .............................. 

Government bonds ........... 

Term spread .................... 

Quality spread ................. 

Bank loans ...................... 

1974-90 

M1 ································· 

M1 ································· 

Day-to-day ...................... 

Fibor .............................. 

Government bonds ........... 

Term spread .................... 

Quality spread ................. 

Bank loans ...................... 
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Table la 

Prediction equation results 
Germany 

Ind. prod. Sales Orders 

0.13444 0.44738 0.15632 
0.827 2.263 1.394 

0.23572 0.34913 0.95647 
1.110 0.326 0.413 

0.00051 0.74299 0.00140 
- 4.666 - 1.1148 - 3.958 

0.00020 0.01440 0.00087 
- 4.551 - 0.657 - 3.452 

0.00102 0.40961 0.00117 
- 3.637 - 0.939 - 3.417 

0.03605 0.55035 0.02169 
- 3.057 - 0.195 - 3.633 

0.05411 0.00718 0.32161 
- 2.656 - I.OOO - 1.525 

0.02508 0.02938 0.09314 
0.577 2.398 - 0.194 

Ind. prod. Sales Orders 

0.05156 0.03902 0.43761 
0.193 1.225 1.599 

0.79620 0.01332 0.77208 
0.356 - 0.104 - 0.148 

0.00641 0.35145 0.00202 
- 3.755 - 1.003 - 4.223 

0.00907 0.02091 0.00003 
- 2.914 - 1.110 - 3.363 

0.00011 0.92107 0.00979 
- 1.890 - 0.087 - 2.917 

0.01151 0.51598 0.02765 
- 3.123 - 0.487 - 3.430 

0.32604 0.14861 0.07490 
- 1.371 - 2.047 - 1.344 

0.04898 0.29529 0.02765 
1.534 0.751 0.446 

Empl. Unempl. 

0.60214 0.06017 
J.447 - 2.566 

0.68205 0.29993 
1.566 - 1.017 

0.00003 0.00169 
- 4.689 3.935 

0.00001 0.00100 
- 4.515 3.582 

0.00408 0.00968 
- 3.977 3.016 

0.00373 0.34921 
- 2.669 2.434 

0.40882 0.63540 
- 2.147 0.054 

0.19096 0.80943 
1.792 - 0.904 

Empl. Unempl. 

0.26614 0.28966 
0.682 - 1.732 

0.33557 0.52445 
0.979 0.507 

0.00002 0.00859 
- 4.582 3.604 

0.00001 0.03556 
- 4.025 2.694 

0.16224 0.01600 
- 2.641 1.918 

0.00025 0.38442 
- 3.852 2.063 

0.03371 0.90810 
- 2.586 1.030 

0.11713 0.56096 
2.529 - 0.481 



1961-93 

Ml ................................. 

M1+CD .......................... 

Call rate .......................... 

Government paper ............ 
(two months) 

Commercial bills ............. 

Term spread .: .................. 

Quality spread ................. 
(long) 

Bank loans ...................... 

' 

1980-93 

MJ ................................. 

M1+CD .......................... 

Call rate .......................... 

Government paper ............ 
(two months) 

Commercial bills ............. 

Term spread .................... 

Quality spread ..... : ........... 
(long) 

Bank loans ...................... 
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Table lb 

Prediction eqnation results 
Japan 

Ind. prod. Sales Stocks 

0.00000 0.85128 0.00997 
2.144 - 1.253 - 1.862 

0.00000 0.89392 0.01118 
3.538 0.470 - 2.838 

0.39923 0.92198 0.05857 
- 2.063 0.115 0.990 

0.99399 0.01339 0.82810 
- 0.451 0.195 0.014 

0.07530 0.06825 0.00000 
- 1.898 0.530 - 1.160 

0.21222 0.28649 0.27672 
2.711 - 0.165 - 2.482 

0.00031 0.05836 0.01172 
0.853 - 0.449 2.445 

0.46831 0.00308 0.65484 
1.958 - 0.604 - 0.652 

Ind. prod. Sales Stocks 

0.00159 0.51875 0.12323 
1.295 - 1.568 - 0.031 

0.00002 0.14977 0.65832 
3.947 2.430 - 0.261 

0.96081 0.01087 0.58410 
0.045 1.749 0.157 

0.83071 0.00871 0.99632 
- 0.284 0.906 0.212 

0.62214 0.12093 0.56765 
- 0.745 0.798 .- 0.076 

0.34655 0.03618 0.92236 
2.015 0.555 - 0.581 

0.08302 0.13036 0.12122 
- 1.343 - 1.026 - 0.072 

0.10363 0.00055 0.63278 

2.449 2.522 0.928 

Empl. Unempl. 

0.20108 0.49676 
0.005 - 0.879 

0.30477 0.20438 
0.957 - 0.999 

0.12621 0.15609 
- 1.861 0.219 

0.02856 0.01186 
- 2.130 0.121 

0.00007 0.00126 
- 2.127 1.377 

0.00000 0.02952 
- 2.320 1.875 

0.02681 0.61786 
0.868 - 0.591 

0.96885 0.66735 
o.686 - 0.471 

Empl. Unempl. 

0.05665 0.11716 
1.437 - 1.100 

0.01246 0.00012 
2.170 - 2.831 

0.34004 0.23880 
0.300 - 1.495 

0.69564 0.19931 
- 0.207 - 1. 777 

0.31352 0.01131 
0.434 - 0.801 

0.82130 0.54020 
0.133 1.495 

0.78252 0.05151 
- 0.283 1.985 

0.72695 0.65466 

1.534 - 1.774 



1963-93 GDP 

M2 ................................. - 0.17693 
2.048 

M4-································ 0.39913 
1.320 

Minimum lending rate ...... 0.00919 
- 3.011 

Treasury bill ..... , .............. 0.02850 
(three months) - 3.131 

Government bonds ........... 0.25513 
(ten years) - 1.147 

Term spread .................... 0.09469 
2.118 

Quality spread ................. 0.07147 
- 2.416 

Bank loans ...................... 0.43239 
1.500 

1979-93 GDP 

M2································· 0.29562 
1.722 

M4································· 0.01459 
0.744 

Minimum lending rate ...... 0.01127 
- 3.165 

Treasury bill .................... 0.02548 
(three months) - 2.976 

Government bonds ........... 0.14281 
(ten years) - 1.841 

Term spread .................... 0.03751 
2.373 

Quality spread ................. 0.99634 
- 0.003 

Bank loans ...................... 0.23114 
0.564 
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Table le 

Prediction equation results 
United Kingdom 

Cons. Invest. 

0.06662 0.91664 
2.481 0.626 

0.00930 0.55388 
0.949 - 0.158 

0.02333 0.10672 
- 2.291 - 2.087 

0.01314 0.12668 
- 2.455 - 1.721 

0.02829 0.01000 
- 0.971 - 0.705 

0.15264 0.20941 
1.971 1.741 

0.43239 0.29544 
- 0.677 - 1.694 

0.00403 0.85522 
0.954 0.822 

Cons. Invest. 

0.41821 0.35329 
1.411 0.463 

0.00443 0.16804 
0.209 0.274 

0.00323 0.00131 
- 3.439 - 3.809 

0.00523 0.01729 
- 3.118 - 3.025 I 

0.02223 0.00626 
- 2.261 - 1.516 

0.01330 0.00196 
2.960 2.338 

0.38297 0.12355 
0.546 - 1.722 

0.79171 0.21728 
0.236 1.145 

Sales Stocks Unempl. 

0.00835 0.02175 0.00000 
3.123 2.835 - 2.643 

0.07918 0.03466 0.47289 
1.958 2.087 - 1.540 

0.43767 0.03484 0.00012 
0.687 - 0.901 3.073 

0.93056 0.08001 0.00005 
0.390 - 0.708 2.973 

0.01085 0.66281 0.00087 
2.874 0.147 2.038 

0.00710 0.12866 0.22256 
2.782 0.856 - 1.400 

0.12909 0.30602 0.15756 
0.459 - 1.283 0.304 

0.01048 0.07891 0.41054 
1.611 2.455 - 1.512 

Sales Stocks Unempl. 

0.05633 0.00003 0.00115 
2.412 3.017 - 1.055 

0.45837 0.09831 0.66071 
- 0.341 1.606 - 0.708 

0.02031 0.00004 0.00996 
- 2.698 - 2. 750 3.073 

0.02658 0.00142 0.01817 
- 2.789 - 2.280 2.611 

0.00024 0.30578 0.11354 
- 3.394 - 1. 719 1.744 

0.28155 0.00030 0.14381 
0.791 0.782 - 1.527 

0.08461 0.00006 0.10606 
- 2.074 - 4.683 1.264 

0.53664 0.07347 0.89041 
- 0.337 1.434 - 0.606 



1959-93 

M1 ................................. 

M2 ................................. 

Federal funds .................. 

Treasury bill .................... 
(three months) 

Government bonds ........... 
(ten years) 

Term spread .................... 

Quality spread ................. 

Bank loans ...................... 

1973-93 

M1 ................................. 

M2 ................................. 

Federal funds .................. 

Treasury bill .................... 
(three months) 

Government bonds ........... 
(ten years) 

Term spread .................... 

Quality spread ................. 

Bank loans ...................... 
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Table Id 

Prediction equation results 
United States 

Ind. prod. Sales Durables 

0.02888 0.29984 0.02695 
2.830 1.633 3.465 

0.00019 0.00011 0.00021 
3.976 4.306 4.533 

0.11965 0.43202 0.12841 
- 0.526 0.930 0.084 

0.07255 0.89832 0.56312 
- 1.835 - 0. 751 - 1.397 

0.03097 0.00385 0.11386 
- 2.768 - 1.328 - 1.911 

0.00079 0.00169 0.03111 
- 4.368 - 2.003 - 2.680 

0.00000 0.33199 0.00016 
- 4.682 - 1.811 - 3.785 

0.55010 0.15668 0.50991 
1.453 0.654 1.218 

Ind. prod. Sales Durables 

0.07210 0.25585 0.21602 
2.377 0.608 1.911 

0.08405 0.00321 0.42621 
2.844 2.693 1.621 

0.01091 0.73871 0.19213 
- 0.465 0.583 - 0.868 

0.10560 0.89213 0.46071 
- 1.279 - 0.783 - 1.754 

0.06558 0.00781 0.12308 
- 2.093 - 1.528 - 2.310 

0.00240 0.00010 0.02749 
- 3.736 - 2. 782 - 3.150 

0.00058 0.75015 0.03041 
- 3.172 - 1.381 - 2.772 

0.22318 0.22945 0.30276 
- 0.467 - 0.503 - 0.260 

Empl. Unempl. 

0.02989 0.20993 
2.918 - 1.367 

0.00160 0.09170 
3.818 - 2.051 

0.45252 0.21796 
0.549 1.678 

0.14452 0.34161 
- 1.046 1.738 

0.25169 0.22524 
- 2.064 2.463 

0.01183 0.00041 
- 3.337 3.457 

0.00001 0.00216 
- 3.375 2.746 

0.16375 0.04870 
2.210 - 1.032 

Empl. Unempl. 

0.12129 0.31480 
1.274 - 0.836 

0.04759 0.22820 
1.929 - 1.726 

0.12810 0.06740 
- 0.299 2.009 

0.11726 0.18773 
- 1.316 1.966 

0.30975 0.27376 
- 2.243 2.514 

0.00217 0.00318 
- 3.348 3.182 

0.00660 0.00110 
- 1.835 1.473 

0.00140 0.60474 
0.213 0.319 
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Table 2a 

Prediction equation results conditional on policy proxy 
Germany 

1957-90 Ind. prod. Sales Orders Empl. 

Ml ................................. 0.77554 0.52913 0.09625 0.77869 
- 0. 753 2.063 - 0.952 0.091 

M2 ................................. 0.25409 0.36672 0.67930 0.50517 
1.320 0.221 1.054 1.659 

Day-to-day ...................... n.a. n.a. n.a. n.a. 

Fibor .............................. 0.48719 0.00567 0.14860 0.06569 
- 0.643 - 0.538 1.250 0.720 

Government bonds ........... 0.09782 0.54400 0.13687 0.30131 
- 1.043 - 0.326 - 0.293 - 1.035 

Tenn spread .................... 0.42492 0.21051 0.83575 0.18987 
1.349 1.887 0.093 1.687 

Quality spread ................. 0.64863 0.00241 0.28335 0.19977 
0.118 - 0.398 0.972 0.134 

Bank loans ...................... 0.04418 0.02594 0.16387 0.27509 
0.298 2.351 - 0.236 1.226 

1974-90 Ind. prod. Sales Orders Empl. 

Ml ................................. 0.05798 0.05763 0.32427 0.66355 
- 0.775 0.588 - 0.071 - 0.043 

M2 ................................. 0.85801 0.01861 0.45565 0.06952 
0.960 0.232 0.812 2.188 

Day-to-day ...................... n.a. n.a. n.a. n.a. 

Fibor .............................. 0.25003 0.17391 0.00245 0.06450 
1.951 0.378 0.766 1.321 

Government bonds ........... 0.00024 0.86529 0.26840 0.32187 
0.782 0.643 - 0.110 1.044 

Term spread .................... 0.32447 0.44281 0.24263 0.31344 
0.085 0.858 0.293 - 0.501 

Quality spread ................. 0.17547 0.72078 0.02424 0.16753 
- 0.336 - 1.076 0.381 - 0.407 

Bank loaos ...................... 0.15811 0.26737 0.04423 0.47205 
1.265 1.186 0.878 1.968 

Unempl. 

0.70237 
- 1.120 

0.40793 
- 1.140 

n.a. 

0.66389 
0.998 

0.05777 
0.952 

0.96749 
- 0.812 

0.99819 
- 0.142 

0.82143 
- 0.577 

Unempl. 

0.79299 
- 0.265 

0.61642 
0.365 

n.a. 

0.01297 
- 1.647 

0.06770 
- 1.225 

0.87479 
- 0.192 

0.62585 
0.598 

0.67868 
- 0.404 
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Table 2b 

Prediction equation results conditional on policy proxy 
Japan 

1961-90 Ind. prod. Sales Stocks Empl. 

M1 ................................. 0.00000 0.81677 0.01002 0.18276 
1.677 - 1.319 - 1.592 - 0.394 

M2+CD .......................... 0.00000 0.88222 0.00405 0.44380 
3.349 0.593 - 3.059 0.756 

Can rate .......................... n.a. n.a. n.a. n.a. 

Government paper ............ 0.39642 0.01596 0.16949 0.15674 
(two months) 2.108 0.213 - 0.182 0.081 

Commercial bills ............. 0.18129 0.09559 0.00000 0.00009 
- 0.544 1.681 - 1.793 - 1.376 

Term spread .................... 0.74116 0.34609 0.02493 0.24649 
1.590 - 0.053 - 2.220 - 0.026 

Quality spread ................. 0.00207 0.01381 0.00919 0.00000 
(long) - 3.135 - 1.049 2.762 - 2.137 

Bank loans ...................... 0.41354 0.00067 0.77015 0.83052 
2.040 - 0.603 - 0.871 0.510 

1980-93 Ind. prod. Sales Stocks Empl. 

M1 ································· 0.00132 0.72017 0.04867 0.05596 
1.231 - 1.400 - 0.244 1.289 

M2+CD .......................... 0.00001 0.10613 0.68282 0.01561 
4.348 2.469 - 0.410 2.197 

Call rate ................... ·:· .. ... n.a. n.a. n.a. n.a. 

Government paper ............ 0.31045 0.01425 0.91869 0.66370 
(two inonths) - 0.375 - 0.713 0.169 - 0.582 

Commercial bills ............. 0.45003 0.21979 0.14851 0.20492 
0.148 - 0. 736 0.243 0.846 

Term spread .................... 0.14400 0.01642 0.98722 0.79527 
2.414 1.870 - 0.530 0.300 

Quality spread ................. 0.05752 0.13817 0.12949 0.80829 
(long) - 1.441 - 0.859 - 0.281 - 0.460 

Bank loans ...................... 0.03637 0.00062 0.65447 0.57399 
3.092 2.418 0.960 1.935 

Unempl. 

0.38833 
- 0.962 

0.12415 
- -1.168 

n.a. 

0.03698 
- 0.497 

0.00153 
0.688 

0.10825 
1.658 

0.03488 
1.897 

0.52976 
- 0.522 

Unernpl. 

0.09777 
- 1.012 

0.00008 
- 2.595 

n.a. 

0.01212 
- 1.583 

0.00319 
- 1.285 

0.70860 
1.129 

0.04217 
2.210 

0.67474 
- 1.469 
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Table 2c 

Prediction equation results conditional on policy proxy 
United Kingdom 

1963-93 GDP Cons. Invest. Sales Stocks 

M2 ................................. 0.37383 0.14510 0.98751 0.00367 0.02055 
1.507 2.121 0.245 3.422 2.874 

M4 ................................. 0.09309 0.01638 0.26891 0.04573 0.04354 
2.104 2.149 0.764 - 0.428 2.059 

Minimum lending rate ...... n.a. n.a. n.a. n.a. n.a. 

Treasury bill .................... 0.20995 0.37306 0.04823 0.70266 0.71673 
(three months) 1.373 0.679 2.442 - 1.164 0.398 

Government bonds ........... 0.33941 0.59262 0.28986 0.00086 0.63728 
(ten years) 1.505 1.001 0.944 3.457 1.207 

Term spread .................... 0.30755 0.43382 0.08307 0.00030 0.73865 
0.977 0.767 0.526 3.999 0.801 

Quality spread ................. 0.25460 0.30215 0.58629 0.04685 0.74508 
- 1.521 0.816 - 1.146 0.520 - 0.859 

Bank loans ...................... 0.11401 0.00024 0.22841 0.01242 0.08371 
2.390 3.024 2.004 1.651 2.321 

1979-93 . GDP Cons. Invest. Sales Stocks 

M2 ................................. 0.34874 0.48449 0.38878 0.29885 0.00001 
1.642 1.375 0.417 1.433 1.660 

M4 ................................. 0.00225 .00717 0.00297 0.84421 0.00381 
3.403 1.994 1.783 - 0.034 2.968 

Minimum lending rate ...... n.a. n.a. n.a. n.a. n.a. 

Treasury bill .................... 0.41845 0.32521 0.00000 0.34995 0.02784 
(three months) 1.540 1.031 5.205 1.156 2.963 

Government bonds ........... 0.23980 0.14169 0.05773 0.07400 0.27862 
(ten years) - 0. 720 - 0.899 0.370 - 2.594 - 1.020 

Term spread .................... 0.11500 0.33972 0.03327 0.00595 0.04589 
- 1.215 - 1.399 - 0.691 - 2.961 - 1.708 

Quality spread ................. 0.96987 0.47421 0.00944 0.44215 0.00114 
0.323 - 0.899 - 3.006 - 0. 780 - 3.823 

Bank loans ...................... 0.00387 0.32893 0.00024 0.82513 0.00013 
3.157 1.705 3.155 - 0.312 2.794 

Unempl. 

0.00000 
- 2.345 

0.15608 
- 2.136 

n.a. 

0.06896 
0.409 

0.11496 
0.168 

0.90793 
- 0.377 

0.05932 
- 1.119 

0.06135 
- 2.607 

Unempl. 

0.00275 
- 0.778 

0.00036 
- 3.131 

n.a. 

0.12186 
- 1.260 

0.66733 
0.788 

0.54523 
1.376 

0.10327 
0.745 

0.01434 
- 3.166 
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Table 2d 

Prediction equation results conditional on policy proxy 
United States 

1959-93 Ind. prod. Sales Durables Empl. 

Ml ................................. 0.03982 0.33480 0.05465 0.04320 
2.855 1.464 3.269 2.804 

M2 ................................. 0.00000 0.00047 0.00001 0.00037 
5.263 3.977 4.885 4.202 

Federal funds .................. n.a. n.a. n.a. n.a. 

Treasury bill .................... 0.01832 0.06026 0.02733 0.00881 
(three months) - 3.441 - 3.057 0.004 - 3.367 

Government bonds ........... 0.00026 0.00008 0.00168 0.00587 
(ten years) - 4.361 - 3.199 - 3.222 - 3.913 

T~nn spread .................... 0.00030 0.00024 0.00168 0.00904 
- 4.701 - 2.850 - 3.222 - 3.651 

Quality spread ................. 0.00000 0.31315 0.00142 0.00002 
- 4.565 - 1.938 - 3.789 - 3.362 

Bank loans ...................... 0.61643 0.19139 0.45086 0.34173 
1.394 0.659 1.323 1.927 

1973-93 Ind. prod. Sales Durables Empl. 

Ml ................................. 0.28362 0.32415 0.37118 0.36335 
1.933 0.589 1.748 0.999 

M2 ................................. 0.00190 0.00226 0.05240 0.00417 
4.293 2.545 2.322 2.892 

Federal funds .................. n.a. n.a. n.a. n.a. 

Treasury bill .................... 0.07822 0.17212 0.37924 0.08110 
(three months) - 1.998 - 2.479 - 1.825 - 2.397 

Government bonds ........... 0.00836 0.00056 0.09273 0.11930 
(ten years) - 2.803 - 2.887 - 2.456 - 2.860 

Term spread .................... 0.00630 0.00002 0.02265 0.02270 
- 3.828 - 3.361 - 3.035 - 3.177 

Quality spread ................. 0.00161 0.61720 0.04465 0.01287 
- 3.163 - 1.481 - 3.028 - 1.954 

Bank loans ...................... 0.24860 0.30730 0.29043 0.00513 

- 0.607 - 0.418 - 0.055 0.111 

Unempl. 

0.13352 
- 1.089 

0.03081 
- 2.315 

n.a. 

0.51937 
0.357 

0.35590 
1.716 

0.00321 
3.103 

0.00909 
2.382 

0.02836 
- 1.462 

Unempl. 

0.17646 
0.033 

0.10247 
- 2.086 

n.a. 

0.30088 
0.120 

0.72423 
1.208 

0.05565 
2.562 

0.00316 
1.176 

0.55944 
- 0.414 
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Figure la 

Unconditional Average Forecast Errors 
Germany 
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Figure lb 

Unconditional Average Forecast Errors 
Japan 
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Figure le 

Unconditional Average Forecast Errors 
United Kingdom 
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Figure Id 

Unconditional Average Forecast Errors 
United States 
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Figure 2a 

Impulse Responses to a Policy Tighlening 
Germany 57-90 
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Figure 2b 

Impulse Responses to a Policy Tightening 
Japan 61-93 
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Figure 2c 

Impulse Responses to a Policy Tightening 
United States 59-93 
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Figure 2d 

Impulse Responses to a Policy Tightening 
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The molllletary tnmsmissliollll mechallllism: 
evidellllce from tl!J.e G-7 coumtries 

Stefallll Gerlacl!J. and Frank Smets 
Banlk for International Settlements 

INTRODUCTION 

The issue of the effects of monetary policy on real economic activity and the rate of 
inflation lies at the core of macroeconomics. However, despite the very large amount of research that 
has been undertaken on the monetary transmission mechanism, there is little consensus among 
economists regarding the exact effects of monetary policy and the extent to which these differ across 
countries, One reason for the lack of consensus is that it is econometrically very difficult to 
disentangle time series on financial variables such as interest rates and exchange rates into the parts 
due to monetary policy measures and the parts merely reflecting endogenous responses of financial 
markets to unobserved economic disturbances. Alternative empirical methodologies therefore tend to 
give different estimates of the role and effects of monetary policy. One consequence of the sensitivity 
of the results to the choice of identification strategy is that, since most studies focus on one country, it 
is difficult to compare estimates from different countries. Thus, relatively little is known about the 
extent to which the monetary transmission mechanism differs across countries. 

In this paper we provide some evidence of the monetary policy transmission mechanism 
in the G-7 countries using a parsimonious macroeconometric model comprising output, prices and a 
short-term interest rate. To enhance the comparability of the results from different countries, we use 
similar data series, the same sample periods and an identical econometric framework for all the 
countries in the study. ·Thus, there are no obvious reasons to believe that the observed differences in 
the effectiveness of monetary policy are artefacts of the econometric methodology. 

The paper is structured as follows. In Section II we discuss and motivate the empirical 
methodology, first presenting the empirical model estimated in this paper and the data series used. 
Next we briefly review the Structural Vector Autoregression (SVAR) methodology and discuss how 
we identify shifts in the stance of monetary policy. In Section IU we turn to the empirical results. We 
use impulse response functions to evaluate the responses of output, inflation and interest rates to 
aggregate supply and demand disturbances and to innovations in monetary policy. Next, we study the 
relative importance of the different shocks using forecast error variance decompositions, and assess 
whether our identifying assmnptions generate plausible results. We end the section by decomposing 
observed movements in output, prices and interest rates into the parts due to responses to supply and 
demand shocks, and the monetary policy shock. The purpose of this analysis is to provide an 
informal way of assessing whether the estimated models are sensible. Since the estimated monetary 
policy shocks differ in size and persistence across countries, we standardise the shock in Section IV 
and simulate the effects on the level of real GDP and prices ofa 100 basis point increase, maintained 
for eight quarters, in the short-term nominal interest rate. This enables us to compare the 
effectiveness of monetary policy across countries. Conclusions are drawn in Section V. The paper 
ends with a data appendix and a technical appendix, which contains details of the econometric 
methodology. 
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U. METHODOLOGY AND DATA 

In this paper we use Structural Vector Autoregressions (SV ARs) to analyse differences in 
the effects of monetary policy in the G-7 countries. There are several reasons why SV ARs are 
suitable for studying the monetary transmission mechanism. First, SVARs require only a minimum 
of restrictions in order to disentangle movements in endogenous variables such as output, prices and 
interest rates into the parts due to underlying shocks, such as shifts in aggregate supply and demand 
schedules and changes in the stance of monetary policy. The transparency of the identifying 
restrictions is of particular interest in a cross-country study, since it facilitates an assessment of 
whether the results are driven by different or implausible identifying assumptions. Second, vector 
autoregressions come with a number of convenient tools - impulse response functions, forecast error 
variance decompositions and historical decompositions - that are useful in answering a host of 
questions concerning the effects of the shocks and their role and importance in specific historical 
episodes. Third, once an identification scheme has been adopted, SV ARs are easy to estimate, which 
makes them particularly suitable for multi-country studies. 

Notwithstanding their many advantages, SVARs are also subject to limitations. While 
SV AR models allow us to address questions regarding the effects of monetary policy, they cannot be 
used to analyse the effect of changes in the monetary policy regime on the economy. More 
concretely, the SV AR techniques used in this paper decompose monetary policy into a systematic and 
an unsystematic part. The systematic part may be thought of as the monetary policy reaction function 
and corresponds to the "average" response of monetary authorities to macroeconomic disturbances 
such as aggregate supply and demand shocks. Because of the reduced form nature, SV AR techniques 
lmfortunately do not allow us to distinguish between the direct effects of such shocks and any indirect 
effects they have by eliciting systematic responses by the central bank (as captured by the policy 
reaction function). The unsystematic part, which we label "monetary policy shocks" in what follows, 
can be interpreted as deviations from this average reaction function over the sample period. Most of 
the work reported below focuses on the effects of such monetary policy shocks and their role in 
macroeconomic fluctuation in the last decade. 

A second widely recognised problem with SV ARs is that the results are sensitive to the 
ways in which the models are identified. Thus seemingly small changes in the identifying 
.assmnptions can lead to substantial changes in the estimated effects of the shocks and in their relative 
importance over the sample period. This is very much the case also with our empirical results. Given 
this sensitivity, it is incmnbent on the researcher to motivate the choice of identifying restrictions. 

The rest of this section is organised as follows. We first present and motivate the simple 
three-variable SVAR model that we study and discuss the choice of the data set. Next, we review 
what is meant by identifying a SV AR and motivate our choice of identifying restrictions. Section III 
then turns to the results. 

1. Tille empirical model 

The purpose of SV AR analysis is to decompose movements in some observed time series 
into the parts that are due to unobserved underlying shocks which are structural in the sense that they 
can be given an economic interpretation. More concretely, in what follows we attempt to decompose 
movements in real income levels, prices and short-term interest rates into the parts due to shifts in 
aggregate supply schedules ("supply shocks"), shifts in aggregate demand schedules ("demand 
shocks") and changes in monetary policy ("monetary policy shocks"). To formalise the discussion 

and using standard notation, Jet xi = [ /'i.y 1 /'i.p
1 

r, J be the vector of endogenous variables, with l'i.y, 

denoting real GDP growth, l'i.p, the rate of inflation and r, the nominal short-term interest rate.1 

l The stationarity properties of the time series used are examined in the data appendix. 
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Furthermore, let £'[ = [ £; £: Ef] be the vector of structural shocks, with £; denoting a supply 

shock, £: a demand shock and Ef a monetary policy shock. Typical examples of supply shocks are 
exogenous changes in energy prices or the terms of trade, productivity shocks pr tax and wage shocks. 
Demand shocks can be thought of as government spending shocks or shifts in investment and 
consumption functions. 

The structural model can then be written as: 

x, = A(L)E, (1) 

where the matrix lag polynomial A(L) contains the responses of the endogenous variables to the 
underlying structural disturbances. 

Discussion 

Given our interest in the monetary transmission mechanism, the three variables used 
above constitute the smallest possible SV AR model. The model can be thought of as a minimalist 
empirical version (of the reduced form) of a standard aggregate supply/aggregate demand 
macroeconomic model comprising an IS-curve, a Phillips curve and a monetary policy reaction 
function. While the fact that there are only three endogenous variables is an attractive feature of the 
model, in particular in the context of a multi-country study, this also limits the number of structural 
shocks that we can identify. Although this issue is typically not discussed in any great length in the 
V AR literature, the choice of the dimension of the SV AR should be thought of as an integral part of 
the identification procedure, since we can identify (at most) one structural shock for each endogenous 
variable. Thus, the number of variables included should be determined by the number of shocks that 
one thinks play a role in determining movements in the endogenous variables. 

Our choice of output, prices and a short-term interest rate has two important implications 
which need to be noted. First, by limiting the number of endogenous variables, we implicitly assume 
that different supply and demand shocks (e.g. oil price shocks versus productivity shocks, or increases 
in government spending as opposed to shifts in the consumption function) have similar effects on 
income, prices and interest rates, so that they can be aggregated into a "typical" aggregate supply or 
demand shock. 

Second, and maybe more importantly for this study, we assume that output and prices 
capture all the information to which monetary authorities respond when setting short-term interest 
rates. This assumption excludes, for example, that the central bank responds to developments in the 
exchange rate market that are not due to aggregate supply and demand developments. This 
assumption may be a good first approximation in the case of the larger economies in our sample, but 
appears less attractive for the smaller and more open economies. In these countries, changes in policy 
interest rates that are a response to exchange market tensions will appear as policy shocks (or shifts in 
the policy reaction function). As in such a case the response of the economy could very well differ 
from the effect of "pure" policy shocks, e.g. because the exchange rate responds differently, one needs 
to be cautious in comparing the effects of monetary policy between these two groups of countries. 

The stance of policy 

An important issue that arises in studying the monetary transmission mechanism is how 
to measure the stance of monetary policy. Implicit in our use of short-term interest rates is the 
hypothesis that such rates capture the stance of policy. The reasons we focus on prices, rather than 
quantities, as indicators of monetary conditions are twofold. First, central banks themselves typically 
regard themselves as pursuing monetary policy by setting the interest rate(s) at which they provide 
financing to the commercial banking system, which in turn implies that central banks control short-



- 191 -

term interest quite precisely elsewhere in the economy. Indeed, all the central banks included in this 
study are likely to subscribe to this description of policy. Second, while monetary aggregates in 
principle can be used as indicators of the stance of monetary policy, they are subject in practice to a 
wide variety of other disturbances, including shifts in the demand for money, which often dominate 
the information they contain about changes in the state ofpolicy.2 

Conceptually, the ideal interest rate to use as a measure of the stance of monetary policy 
•would be the official interest rate at which marginal financing is provided to the banking system. 
Unfortunately, it is impractical to pursue this approach for several reasons. For instance, central 
banl<S typically provide financing using a number of different interest rates, which makes it difficult to 
choose "the" representative rate. Furthermore, the exact interest rate that is relevant has in many 
countries changed over time in response to, in many cases, profound developments of central banlcs' 
monetary operating techniques .. Central banl<S may also alter the stance of policy without changing 
official interest rates, for instance by varying the availability of credit at the official rates. Since 
market-determined interest rates typically respond very quickly to changes in monetary policy 
irrespective of whether they are expressed by a change in an official interest rate or by a change in the 
availability of credit, we use three-month interest rates as measures of the stance of policy. 

2. The identification problem 

Next we provide a brief overview of the identification problem as it arises in the case of 
SVARs, using the empirical model in (I) as an example. The purpose of the overview is to explain 
what is meant by identification and to explain the restrictions used to identify the model estimated in 
this paper. 

To obtain an estimate of (I), the first step is to model the vector of endogenous variables 
using the following unrestricted VAR (disregarding for simplicity deterministic variables): 

D(L)x, = v, (2) 

where D(L) is a finite-order matrix polynomial in the lag operator L. Equation (2) can be estimated 
and inverted to yield the moving average representation 

x, = C(L)v, (3) 

where C(O) =I, and v"{ = [ vi vf v:j is a vector of regression residuals, with variance-covariance 

matrix Ev, v "{ = Q, which have no economic interpretation. The lag polynomial C(L) traces out the 
dynamic responses of the endogenous variables to the regression residuals. 

By "identifying" the VAR, we map the parameters of the non-structural model (3) into 
the structural model(!). Note that(!) and (3) imply that 

v, = A(O)E, (4) 

and 

A(L) = C(L )A( 0) (5) 

2 In preliminary work we incorporated monetary aggregates (M3 or Mz) in the analysis, but found that they appear 
largely determined by money demand shocks that in turn have little, if any, impact on the economy. The reason for 
these findings is simply that monetary aggregates are dominated by disturbances unrelated to the state of monetary 
policy, e.g. financial deregulation or temporary external capital flows. 
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Equations ( 4) and (5) illustrate that in order to identify the model we need to find an 
estimate for A(O), the contemporaneous impact matrix. This is done by imposing sufficient 
restrictions to enable us to solve for a unique A(O), using estimates of C(L), or equivalently D(L), and 
Q. To do so we assume, as is typical in VAR studies, that the structural shocks have a unit variance-

covariance matrix, i.e. E £,£; = I.3 Together with equation (4), this implies that: 

Q = A(O)A(O)T (6) 

Since Q is 3x3, it contains six unique elements, which yield six identifying restrictions 
on the impact matrix A(O). To identify A(O) we need three more restrictions, which can stem from 
assumptions regarding either the contemporaneous (short-run) or long-run effects of the structural 
shocks on the endogenous variables.4 The existing literature on VARs suggests that the choice of 
identifying restrictions should be guided by the precise questions that we would like to address. 

Bernanke and Blinder (1992) identified monetary policy shocks in the United States 
using the restriction that monetary policy has no instantaneous impact on output and inflation. While 
this assumption is appealing given the broadly held view that the effects of monetary policy take a 
considerable time to be felt, it does not allow us to identify shocks to aggregate supply and demand 
conditions for goods and services. Since monetary policy to a large extent may be interpreted as 
reactions by policy to the inflation and output effects of goods market disturbances, it is of substantial 
interest to see how such shocks affect interest rates. This, of course, requires them to be identified. 
Thus, while Bemanke and Blinder's restrictions may be helpful in identifying monetary policy shocks, 
they are not useful if we also wish to study the interest rate response to aggregate supply and demand 
shocks. 

Long-run restrictions can also be used to identify SV ARs. However, again their 
usefulness depends on the shocks we would like to identify. Indeed, long-run restrictions have 
typically been used in the literature to distinguish between aggregate supply and demand disturbances 
which are poorly identified using short-run restrictions. However, there are only a few examples of 
long-run restrictions being used to study monetary policy shocks. One reason for this is that it is 
difficult to think of long-run restrictions that uniquely identify monetary policy shocks. Keating 
(1992) and Walsh (1993) use the restriction that monetary policy actions can have no long-run effects 
on real variables such as real output, the real interest rate or the real money stock. While. this 
assumption is plausible, temporary demand shocks are likely to satisfy the same long-run restrictions, 
so that it is difficult to distinguish between these and monetary policy actions. 

Given the relative advantages of short or long-run restrictions, in this paper we follow 
Gali (1992), who employs a combination of short and long-run restrictions to identify a SV AR.5 

First, in order to identify the aggregate supply shock, we assume that the aggregate demand and 
monetary policy shocks do not have permanent, but perhaps persistent, effects on the level of real 

3 The assumption that the shocks have a unit variance is just a normalisation. If there are only three fundamental shocks 
to the system, then the orthogonality assumption is not particularly stringent, as one can always redefine the shocks to 
be uncorrelated. To the extent that other unidentified shocks are important and affect each of the endogenous variables 
contemporaneously, the orthogonality assumption will lead to a misspecification of the three shocks. In this case the 
suggested solution would, however, be to increase the dimension of the system. 

4 Sims (1980) in his seminal work on VARs assumed that the instantaneous impact matrix was lower triangular. 
Bemanke (1986), Blanchard and Watson (1986) and Sims (1986) proposed contemporaneous zero restrictions that are 
more general than the recursive restrictions, and which can be given a structural interpretation. Blanchard and Quah 
(1989) and Shapiro and Watson (1988) pioneered the use oflong-run restrictions to identify SVARs. 

5 In preliminary work, we experimented with using only short~run or longRrun restrictions, but found that such 
restrictions did not plausibly identify the underlying shocks. For some further discussion, see Section IIl.3. 
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GDP.6 This implies that the aggregate supply shocks are identified by the restriction that only they 
affect the level of real GDP in the long run. This restriction, which essentially says that the long-run 
Phillips curve is vertical, is implicit or explicit in much of macroeconomic theory. 

In order to discriminate between the aggregate demand and the monetary policy shocks, 
we follow Bernanke and Blinder (1992) and Gali (1992) and use the restriction that monetary policy 
has no contemporaneous effect on output. 7 An alternative assumption would be that monetary policy 
has no contemporaneous effect on the rate of inflation. However, given that we use quarterly data, 
changes in monetary policy could well have an effect on the price level, either by affecting the 
exchange rate and import prices or by affecting the price 'index directly through mortgage interest 
rates. Thus, the assumption of no instantaneous pass-through to prices seems less plausible. It would 
also be possible in principle to assume that monetary policy has no contemporaneous effect on either 
inflation or real output. However, such over-identifying restrictions are more difficult to use since the 
"separation" between estimation and identification that is possible in the case of just-identified models 
breaks down. 8 

The three additional restrictions discussed above, together with equation ( 6), allow us to 
find an estimate of A(O) and to identify the structural model. The actual implementation of these 
restrictions is somewhat complicated and is therefore relegated to the technical appendix. 

III. RESULTS 

Next we turn to the econometric results, which stem from estimates of the SVAR model 
discussed above on quarterly data for the period 1979:1-1993:4, using real GDP to measure economic 
activity and consumer price indices to measure the rate of inflation. Exact descriptions of the data are 
provided in the data appendix. 

The purpose of this section is to assess whether our identification scheme generates 
plausible estimates of the structural shocks, particularly the monetary policy shocks, and of the effects 
of such shocks on the different economies in the sample.9 Comparison of the results across cotmtries 
plays an important part in this assessment: since we believe that monetary policy shocks have the 
same qualitative effects in different cotmtries, we would have little faith in the restrictions unless they 
yielded sensible estimates for a number of countries. 

The discussion is organised as follows. We first use impulse response functions to study 
the reactions of short-term interest rates, output and prices to monetary policy shocks, and aggregate 
supply and demand disturbances. lo Since it is not clear whether real or nominal interest rates play a 
more important role in the transmission process, we provide results for both. Second, we study the 
relative importance of the different shocks using variance decompositions. We end the section by 
briefly discussing the historical decompositions of movements in interest rates, output and prices into 
the parts due to aggregate supply, aggregate demand and monetary policy shocks. 

6 This implies that the second and third elements in the first row of A(l) are zero. From equation (5) it follows that this 
also implies two linear restrictions on the elements of the A(O) matrix. 

7 Thus, the third element in the first row of A(O) is zero. 

8 See Roberts (1993) for details. 

9 By 11plausible" we mean that the signs (and also the size and persistence) of the effects are realistic: e.g. a monetary 
policy tightening should increase nominal and real interest rates, depress output and reduce prices. 

10 The real interest rate is defined as the nominal interest rate minus the inflation rate over the last four quarters. 
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Figure 1.1 

Canada: Estimated impulse response fuuctiong (1979:1-1993:4) 
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Figure 1.2 

France: Estimated impulse response functions (1979:1-1993:4) 
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Figure 1.3 

Germany: Estimated impulse response functions (1979:1-1993:4) 
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Figure 1.4 

Italy: Estimated imp1lllse response f1llnctions (1979:1-1993:4) 
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Figure 1.5 

Japan: Estimated impulse response functions (1979:1-1993:4) 
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Figure 1.6 

United Kingdom: Estimated impulse response functions (1979:1-1993:4) 
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Figure 1.7 

United States: Estimated impulse response functions (1979:1-1993:4) 
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1. Impulse responses 

Figures 1.1-1.7 provide the estimated responses of the levels of real and nominal short­
term interest rates, the level of real GDP and - with the exception of the United Kingdom - the 
consumer price level in the G-7 countries to the three structural shocks .. For the·United Kingdom, we 
found that monetary policy shocks consistently led to increases in both the consumer price index, and 
the consumer price index adjusted for mortgage interest payments. In what follows, we therefore use 
the GDP deflator in the case of the United Kingdom. 

Monetary policy shocks 

The first column of graphs displays the responses of the economy to monetary policy 
shocks together with ± 1 standard deviation confidence intervalsH The second graph in the first 
column shows the effect of a tightening on the short-term interest rate. A one standard deviation 
monetary policy shock increases short-term interest rates by between 60 and 100 basis points, 
depending on the country considered. Exceptions to this general pattern are Germany and Japan, 
where the typical tightening is about 40 basis points. The persistence varies substantially across 
countries: in Canada and the United States nominal interest rates return to the starting level after about 
three quarters while in the United Kingdom eight quarters or so elapse before the nominal interest rate 
returns to baseline. One finding is that nominal interest rates fall for a while below their initial level 
in a.number of countries. However, the real short-term interest rate, plotted in the first graph, does 
not display this "J-curve" behaviour, which suggests that the undershooting of the nominal rate is an 
endogenous response to the fall in prices caused by the initial tightening of monetary policy. 

The third graph in the first column shows the responses of consumer prices to the 
monetary policy shock. The graphs illustrate that in all countries the price level falls following a 
tightening of monetary policy and it appears 12-16 quarters elapse before the fall in the price level is 
arrested. The impact effect of a monetary policy tightening on consumer prices might differ 
somewhat, but does not seem to be significantly different from zero except in Canada. The immediate 
response on prices might be due to the effects of a tightening of monetary policy on the exchange rate 
and import prices. This may also explain why consumer prices in Germany fall contemporaneously 
with the monetary policy shocks, while prices in France and Italy, which operated under fixed 
exchange rates during a large part of the sample period, and in Japan and the United States, which are 
large and relatively closed economies, are initially unaffected by the monetary policy shock. 

The fourth graph in the first column shows that the increase in interest rates depresses 
output in all countries. It is striking that the output effects are very similar across countries: except in 
the case of the United Kingdom, where the effect is somewhat larger, monetary policy shocks reduce 
output by approximately 0.2 to 0.4% relative to baseline. The time paths of the GDP responses are 
quite similar across countries, although in Canada the peak effect is quite abrupt. In most countries 
the negative effect on output pealcs after about five to six quarters and is undone after about two to 
three years. The point estimates for the within-the-year response of output in Japan are essentially zero 
and insignificant. Consequently, our results for Japan suggest that the impact effect of monetary 
policy is relatively muted and that the effects are somewhat delayed. 

Aggregate demand shocks 

The second column in Figures 1.1-1. 7 provides the responses ofreal and nominal interest 
rates to expansionary aggregate demand shocks. Such demand shocks could stem from increases in 
government spending or shifts in the consumption or investment functions. Note that nominal interest 
rates increase in all countries following a demand shock. The responses of real interest rates, 
however, vary across countries. In Canada, Germany and the United States demand shocks increase 

11 The confidence bands are bootstrapped with 100 draws. Some experimentation suggested that using more than 100 
draws had no impact on the results. 
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real interest rates. However, .in France, Italy and Japan the real interest rate is essentially unaffected 
by the demand shocks, and in the United Kingdom real rates fall. 

The third graph in the second column shows that a typical aggregate demand shock 
increases the price level by between 0.5 to 1.0%, with the peak effect typically reached after about six 
quarters. In France, Germany and the United Kingdom, the effect on the price level appears very 
persistent or permanent, while in the other countries the price level tends to fall back towards its 
initial level. 

The output responses are provided in the fourth graph in the column. In all countries the 
demand shock expands output instantaneously. The size of the impact effect varies across countries, 
from about 0.3% in France to as much as 0.8% in Germany. Furthermore, the results indicate that 
output falls back below baseline for a while in Canada, Italy, Japan, the United Kingdom and the 
United States, so that our estimates point to some cyclical behaviour following demand shocks. 

Aggregate supply shocks 

Finally, we turn to the effects of aggregate supply shocks, which are provided in the third 
column of Figures 2.1-2. 7. As before, we first analyse the responses of real and nominal interest rates 
and then tum to prices and output. 

The first and second graphs in the last column show the responses of interest rates to 
supply shocks. As can be seen, the reactions of the real and nominal interest rates continue to be quite 
different. In France, Germany, Italy and Japan, nominal interest rates typically fall, but real rates rise, 
in response to expansionary supply disturbances. This finding is not difficult to reconcile with theory. 
Expansionary supply shocks increase the return to capital and therefore real interest rates. At the 
same time, they reduce inflationary pressures and nominal interest rates. In the United Kingdom and 
the United States, both rates rise following the disturbance, although the nominal interest rates very 
quickly return to their original level. In Canada, real rates are essentially unaffected by the supply 
shock, while nominal rates fall. 

Turning to the effects of supply shocks· on prices and output, the results indicate, not 
surprisingly, that supply shocks expand income and depress prices by about 1 % (in the United 
Kingdom the effects appear larger: about 2% ). The long-run effects are also relatively slow to appear: 
in most cases the adjustment to the new equilibrium takes at least 12 quarters. 

2. Variance decompositions 

We next assess the relative importance of the three structural shocks for the behav.iour of 
real and nominal interest rates, output and the price level. Table 1 gives an overview of how large a 
fraction of the variance of the forecast error of the endogenous variables is due, at different forecast 
horizons, to the three structural shocks. 

Monetary policy shocks 

The table illustrates that monetary policy shocks tend to explain only a very small part of 
the forecast errors on output and inflation.12 We view this as an encouraging finding, since it suggests 
that innovations in monetary policy play only a m.inor role in macroeconomic .fluctuations. Of course, 
the finding that monetary policy shocks - or the unsystematic part of monetary policy - is relatively 
unimportant does not contradict the notion that the monetary policy reaction function plays a 
significant role in offsetting or propagating the effects of aggregate supply and demand shocks. 

12 Cochrane (1994) uses a number of approaches to identify monetary policy shocks in the United States. One 
interesting finding is that the importance Of monetary policy shocks shrinks as the id~ntification of such shocks 
becomes more credible, judged by the shape of the impulse response functions. 
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Table 1 

Variance decompositions 

Canada 

Variable Quarters Shocks 

policy supply demand 

Nominal interest rate ......... I 64 18 17 
4 23 23 54 

20 17 27 56 
Real interest rate ............... I 84 I 14 

4 46 5 49 
20 41 9 50 

Real GDP .......................... I 0 13 87 
4 12 34 54 

20 2 91 7 
Consumer prices ................ I 10 88 2 

4 3 91 6 
20 4 89 6 

France 

Variable Quarters Shocks 

policy supply demand 

Nominal interest rate ......... I 93 I 6 
4 69 3 28 

20 36 38 26 
Real interest rate ............... I 96 I 3 

4 76 22 2 
20 69 25 6 

Real GDP .......................... I 0 68 32 
4 I 80 19 

20 I 96 3 
Consumer prices ................ I 3 19 78 

4 3 42 55 
20 4 66 30 

Germany 

Variable Quarters 
Shocks 

policy supply demand 

Nominal interest rate ......... I 50 13 37 
4 23 21 56 

20 15 19 66 
Real interest rate ............... 1 87 5 8 

4 76 7 17 
20 54 7 38 

Real GDP .......................... 1 0 32 68 
4 3 31 66 

20 2 81 16 
Consumer prices ................ 1 10 69 21 

4 3 58 39 
20 4 44 51 



Variable 

Nominal interest rate ......... 

Real interest rate ............... 

Real GDP .......................... 

Consumer prices ................ 

Variable 

Nominal interest rate ......... 

Real interest rate ............... 

Real GDP .......................... 

Consumer prices ................ 

Variable 

Nominal interest rate ......... 

Real interest rate ............... 

Real GDP .......................... 

Consumer prices ................ 
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Table 1 (cont.) 

Variance decompositions 

Italy 

Quarters 

policy 

I 93 
4 88 

20 56 
1 71 
4 45 

20 45 
1 0 
4 10 

20 6 
1 4 
4 0 

20 13 

Japan 

Quarters 

policy 

I 85 
4 57 

20 47 
1 60 
4 56 

20 39 
1 0 
4 2 

20 2 
1 2 
4 4 

20 19 

United Kingdom 

Quarters 

policy 

1 95 
4 81 

20 74 
I 61 
4 38 

20 38 
1 0 
4 4 

20 8 
1 1 
4 4 

20 6 

Shocks 

supply demand 

0 6 
0 12 

28 16 
6 23 

45 10 
44 11 
54 46 
51 40 
89 5 
55 41 
75 25 
68 19 

Shocks 

supply demand 

1 14 
1 42 
7 47 

28 11 
39 5 
55 6 
79 21 
87 11 
96 2 
44 53 
33 63 
45 36 

Shocks 

supply demand 

0 5 
0 18 
1 25 

38 1 
58 4 
58 5 
45 55 
64 32 
90 3 
80 20 
67 29 
78 16 



Variable 

. 

Nominal interest rate ......... 

Real interest rate ............... 

Real GDP .......................... 

Consumer prices ................ 
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Table 1 (cont.) 

Variance decompositions 

United States 

Quarters 

policy 

I 54 
4 32 

20 26 
1 75 
4 30 

20 24 
1 0 
4 8 

20 3 
1 7 
4 1 

20 8 

Shocks 

supply demand 

0 46 
13 54 
16 57 
16 9 
66 4 
62 14 
46 54 
71 20 
90 7 
40 53 
38 61 
81 11 

Note that variance decompositions for the short-term interest rate indicate that monetary 
policy shocks account for a significant part of their forecast error variance, especially in the short run. 
However, the fraction explained decreases significantly over the long run, when less than one-third of 
the variation in interest rates is accounted for by monetary policy shocks. Italy and Japan are 
exceptions, where about half of the forecast error variance can be attributed to monetary policy 
shocks. 

Aggregate supply and demand shocks 

The variance decompositions of forecast errors on output indicate that in the short run 
most of the variation is due to a mixture of aggregate supply and demand shocks. By construction, 
supply shocks start to dominate demand shocks as increasingly longer forecast horizons are 
considered. Turning to the relative importance of aggregate supply and demand shocks for the 
forecast error variance of consumer prices, the results suggest that these vary quite substantially across 
countries. In Canada, for instance, supply shocks explain approximately 90% of the forecast error on 
the price level, while in France demand shocks explain about 80% in the short run, and as much as 
30% over five years. Finally, aggregate demand shocks typically explain a larger fraction of the 
variance of the forecast error on short-term interest rates, in particular at horizons of more than one 
year, than aggregate supply shocks. 

3. Does the identification scheme work? 

Several aspects of the above results warrant coillillent. First, the estimated impulse 
responses are broadly similar across countries and the size and duration of the estimated effects are 
plausible. Furthermore, there are no cases in which the estimated impulse responses have the "wrong" 
sign and are significant. We view these findings as encouraging and as suggesting that the mixture of 
long and short-run restrictions we use produces plausible estimates of the different shocks. 

Second, it is interesting to compare the results discussed above with the results in studies 
using solely short or long-run restrictions. A coillillon finding in V AR studies that solely use short­
run restrictions to identify the monetary policy shocks is that a tightening of monetary policy 
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increases inflation rates temporarily. 13 This finding, which is sometimes referred to as the "price 
puzzle", is typically rationalised as being due to the central bank raising interest rates in response to 
expectations of increases in the rate of inflation. For this hypothesis to explain the price puzzle, 
central banks must react to information that is not included in past inflation and real income growth 
rates and must systematically and correctly predict changes in inflation rates .. · Using short and long­
run restrictions, however, we find that estimated monetary policy shocks reduce inflationary pressures 
in all the countries we study. The finding that the price puzzle does not arise when aggregate supply 
shocks are identified by long-run restrictions suggests that the puzzle is due to the fact that the short­
run identifying restrictions alone do not properly discriminate between contractionary aggregate 
supply shocks and monetary policy shocks. 14 

An alternative method to identify monetary policy is to use solely long-run restrictions. 
Keating (1992) and Walsh (1993) identify monetary policy shocks by assuming that they have no 
permanent effects on real GDP, the real interest rate or the real money stock. While this restriction is 
appealing from a theoretical standpoint, we found that using similar long-run restrictions in the three­
variable system estimated above does not allow us to discriminate between monetary policy shocks 
and temponµy demand shocks, which-also do not have long-run effects on real output and the real 
interest rate. 15 While the identification strategy used by Keating (1992) and Walsh (1993) provides 
plausible results in the United States and Canada, a tightening of monetary policy in the four 
European countries is associated with a reduction of interest rates. This suggests that the monetary 
policy innovations are misidentified. Furthermore, in the United States and Canada the results also 
point to a large undershooting of the interest rate following the initial positive shock. This appears to 
indicate that the impulse response parameters are the results of an interaction of monetary policy and 
other temporary demand shocks. These results suggest that using only long-run restrictions to 
identify monetary policy shocks is hazardous. 

4. Historical decompositions 

Next we provide estimates of the three structural shocks and ask what role the different 
shocks played in the sample period. Figures 2.1-2.7 present, in the first row, estimates of the three 
disturbances in the seven countries. These graphs are quite difficult to interpret since, by 
construction, the disturbances are serially uncorrelated, orthogonal and have unit variance. To better 
assess their importance, we decompose the time paths of the nominal short-term interest rate (row 2), 
the real short-term interest rate (row 3), the output level (row 4), and the consumer price index (row 5) 
into the parts due to the policy (column 1 ), aggregate demand (column 2) and aggregate supply shock 
(column 3). 

In interpreting the graphs two points should be kept in mind. First, the purpose of this 
exercise is to see whether the estimates of the three shocks, and the role the SV AR model attributes to 
them in different historical episodes, are compatible with the established view of monetary policy 
events in the countries in question. However, since the decompositions are point estimates of the role 
of the three disturbances in different time periods (and thus subject to uncertainty), one should be 
careful not to overinterpret the smaller movements in these graphs. 

13 We estimated the same three-variable VAR system (ordering the interest rate last) and used the traditional Choleski­
decomposition to impose the short-run restriction that changes in monetary policy have no contemporaneous effects 
on either output or inflation. In all countries the 11price puzzle" appears. See also the discussion in Sims (1992). 

14 Another unattractive feature of V ARs that solely use short-run restrictions is that the impulse response functions 
imply that monetary policy does have permanent effects on output (if output is modelled as exhibiting a unit root). 
Our identification strategy plausibly restricts these effects to be zero in the long run. 

15 Following Walsh (1993) and Keating (1992), we modelled the interest rate as being non-stationary (see the mixed 
evidence on this in Table 1 in the data appendix) and assume that monetary policy shocks can have no long-run effects 
on real output and the real interest rate. This provides a triangular system of long-run zero restrictions, which can 
easily be implemented using the Blanchard and Quah (1989) methodology. 
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Figure 2.1 

Canada: Historical decomposition of output, prices and interest rates 

MONETARY POLICY SHOCK DEMAND SHOCK SUPPLY SHOCK 
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Figure 2.2 

Fralllce: Historical decompositiolll of output, pirices allld illlteirest rates 

MONETARY POLICY SHOCK DEMAND SHOCK SUPPLY SHOCK 
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Figure 2.3 

Germany: Historical decomposition of outplllt, prices and interest rates 
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Figure 2.4 

Italy: Historical decomposition of output, prices and interest rates 
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Figure 2.5 

Japan: Historical decomposition of outpnt, prices and interest rates 
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Figure 2.6 

United Kingdom: Historical decomposition of output, prices and interest rates 
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Figure 2.7 

United States: Historical decomposition of output, prices and interest rates 

MONETARY POLICY SHOCK DEMAND SHOCK SUPPLY SHOCK 

~ • • z z 

~ 
0 0 

" ~ ~ ~ ., 
• 

., ~ ., 
., ., ., 
., ., ., ,_ 

'™ 
,_ ,_ ,_ ,_ ,_ 

'm ,_ ,_ ,_ ,_ 

" '-' '-' 
CONTRIBIJTIOff COtlTIUBIJTIOli 

... ,_. ,_ . ·=· 
~ 

,, s ,, s ,, • 
~ " • 0.0 • 0.0 • • • • • 0 0 0 z .,, z .,, z .,, 

.... ·2.4 .... 

.,. .... ~ ,_ 
'™ 

,_ 'm 
,_ ,_ ,_ 'm ,_ ,_ ,_ ,_ 

~ _, s s ., 
~ ~ 

., 
~ ., • ., • _, 

Ii ., ., ., 
Ii 

-0 -0 -0 " v ·• • ·• ,_ rnM ,_ ,_ ,_ ,_ ,_ 'm 
,_ ,_ 

,.. ,_ 

" " " ,, 
,, ,, ,_, I 

I ~ ~ 
~ 0 

" " • o.o 
~ ~ ~ 0 • • • .,_, 

·2.5 
.,_, 

·S.O ·5.0 -s.o ,.. '™ 
,_ ,., ,_ 

'™ 
,_ 'm ,_ ,_ ,_ 'm 

,_, '·' 
" I " ,, 
o.• I 1' o.• 

z z 
,, 

z 
0 -0.0 0 ,, 

~ 
-0.0 

~ ~ • •.. • ., • •.. I 

·l.P _, .,. .,, 
' 

-2.7 'I ., _,_, 
\ .,, -0 

_,_, ,_ ·- ,_ 'm ,_ ·- ,.. 'm ,_ ,_ ,_ 'm 



- 214 -

Second, the so-called monetary policy shocks may be interpreted as deviations from the 
"average" response of monetary authorities to the estimated aggregate supply and demand 
disturbances in the sample period. However, the SV AR techniques do not allow us to identify the 
central banks' (implicit) reaction functions: the effects of aggregate supply and demand shocks are 
thus a convolution of their "direct" effect and any "indirect" effect they have by eliciting a tightening 
or relaxation of monetary policy by the central bank. One implication of this is that the effects and 
importance of the different disturbances are sensitive to any shifts in the reaction function during the 
sample period. For example, to the extent that the response of monetary policy to the first and second 
oil shock differed, as has frequently been argued, including the first oil shock in our sample ·period 
would change the estimated impulse response functions to a supply shock. This would in turn change 
the estimates of monetary policy shocks during the second oil shock. 

With these caveats in mind, we next briefly comment on the results for each country. For 
reasons of space, we focus on business cycle developments since 1985. 

Canada 

The results for Canada are shown in Figure 2.1. Most of the variation in output since 
1987 seems to be due to aggregate demand developments. These aggregate demand movements 
contributed to a large extent to the rise and decline of nominal and real interest rates and the rise and 
collapse in inflation since 1988. 

However, both monetary policy and supply shocks also play a role during the recent 
cycle. Striking is that the tax changes in 1991 are attributed to aggregate supply shocks, which lead to 
a contraction in output and a quite dramatic rise in inflation. 

In comparison to the average monetary policy response to economic disturbances during 
this period, the estimated monetary policy shocks indicate that policy was tightened considerably in 
1990, increasing both nominal and real interest rates by about 250 basis points. This seems to have 
exacerbated the fall in output in 1990 and also contributed to a drop in inflation. 

France and Italy 

The results for France and Italy are reported in Figures 2.2 and 2.4 and are in many ways 
very similar. In both countries most of the movements in output and inflation are attributed to longer­
run supply developments. Aggregate demand developments also play, however, a role in the recent 
business cycle and have in France, in particular, contributed to the recent rise and fall in nominal 
interest rates. 

Furthermore, the role of monetary policy innovations in determining output and price 
movements is limited in France and Italy. The movements in the short-term interest rates over the 
1992-93 period, which were caused by monetary policy responses to speculative capital flows, are 
quite appropriately viewed as discretionary monetary policy by the model, but have especially in 
France only negligible effects on output and prices. 

Germany 

Figure 2.3 shows that, as in France .and Italy, discretionary shifts in German monetary 
policy have played only a very limited role in determining recent output and price developments. One 
notable difference with the results reported for France and Italy, however, is the clear role of aggregate 
demand movements in accounting for the expansion in 1990 and 1991 and the subsequent contraction 
in economic activity. The increase in interest rates between 1988 and 1992, and the subsequent 
relaxation of monetary policy, is viewed as largely due to the response of interest rates to the 
behaviour of aggregate demand over the period. The results are thus compatible with the view that 
the Bundesbank tightened monetary conditions in order to reduce the inflationary pressures associated 
with German unification. 
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Japan 

The results for Japan are provided in Figure 2.5. One surprising feature is that the 
movements in the nominal interest rate are, to a comparatively large degree, attributed to monetary 
policy shocks. In particular, the large increase and subsequent decrease in interest rates since 1988 
appear only to a modest degree due to central bank responses to aggregate demand shocks, and not at 
all to supply shocks. Turning to the real interest rates in row 3, it appears that monetary policy was 
relatively loose during 1987-88 with real interest rates more than 100 basis points below baseline and 
was subsequently tightened in 1989, leading to positive real interest rates since then. This tightening 
captures the "bursting of the bubble economy" by the Bank of Japan in 1989. This period of 
relatively loose monetary policy, followed by a relative tightening, contributed to the recent rise and 
decline in prices and output. Most of the recent collapse in output is, however, attributed to negative 
supply developments. 

United Kingdom 

In Figure 2.6 we provide the results for the United Kingdom. A strildng finding is that 
also in the United Kingdom a very large fraction of the movements in nominal interest rates is due to 
monetary policy shocks; thus, only a very small part of changes in interest rates can be forecast by 
past inflation and output.16 Perhaps even more striking is the fmding that the estimates suggest that 
the monetary policy shocks have played an increasingly important role in accounting for fluctuations 
in real GDP growth and inflation. In particular, the fluctuation in GDP growth and inflation since 
1988 are, according to our estimates, essentially entirely due to the monetary policy shocks. 

United States 

Finally, in Figure 2.7 we present the estimates for the United States. Turning to the 
decomposition of real income, we note that aggregate demand shocks have played a critical role in 
accounting for the recent recession, with aggregate supply developments playing a smaller but 
reinforcing role. The increase in nominal interest rates between 1986 and 1990, and the subsequent 
reduction, appear ahnost entirely due to these aggregate demand shocks, although their effects on the 
real interest rate are relatively subdued. 

Interestingly, the estimated monetary policy shocks suggest that, in comparison with the 
· average response to economic disturbances during this period, monetary policy has followed a 
pronounced counter-cyclical pattern since 1986: first by raising interest rates relatively early in the 
upturn, and subsequently by lowering them. In particular, the reduction in real rates between 1989 
and 1993 is mainly attributed to a discretionary easing of monetary policy, with slack aggregate 
demand playing a contributing role. Rows 4 and 5 show that the implied contributions to output and 
prices offset part of the negative demand and supply developments. 

IV. THE EFFECTS OF MONETARY POLICY: SOME SIMULATIONS 

In this section we compare the effects of monetary policy across countries. A direct 
comparison of the impulse responses is made difficult by the fact that a typical monetary policy shock 
varies in size and duration across countries. For example, in Germany and Japan the typical shock is 
small in terms of basis points but quite persistent, while in Canada and Italy a typical shock is large 
but transitory. In order to render the results comparable, we standardise the monetary policy shocks 

16 One possible explanation for this finding is that the monetary policy reaction function may have shifted repeatedly 
over the sample. 
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by assuming that the central bank raises the nominal short-term interest rate by 100 basis points for 
eight quarters, after which the interest rate is returned to baseline. 17 

Of course, it is conceptually unappealing to perform simulation experiments by fixing 
endogenous variables. In this case, however, the increase in the short-term interest rate is of moderate 
size and only temporary, and it is not grossly at odds with the actual behaviour of interest rates during 
the estimation period. 

In most countries this standardised simulation leads to a new long-run equilibrium, with 
output returning to baseline and prices converging to a new long-run level. 18 However, in Germany, 
Japan and to a lesser extent in France, the results display some instability with prices continuing to 
fall even 20 quarters after the initial increase in interest rates. The reason for this is that, as indicated 
by the earlier discussion, a typical monetary policy tightening in Germany and Japan is followed by a 
period of undershooting of the nominal interest rates. This phenomenon, which was also noted to a 
lesser degree in the other countries, is explained by the fact that nominal interest rates endogenously 
respond to the fall in prices caused by the initial monetary tightening. Since nominal interest rates 
tend to fall after the initial monetary policy shock, additional positive (tightening) monetary policy 
shocks are required to maintain the nominal rate at baseline, even after the initial policy tightening is 
undone. While in the other countries these additional shocks eventually die out, in the German and 
Japanese . case ever larger policy shocks are needed to maintain the baseline path of the nominal 
interest rate. This results in output and inflation declining at an increasing rate, while the real interest 
rate is increasing. 19 

These problems could be alleviated in two ways. We could let the nominal interest rate 
adjust automatically after fixing the first eight quarters. Depending on how important the endogenous 
undershooting is, this could then lead to quite different nominal interest rate paths thereafter. 
Alternatively, we could fix the path of the real interest rate. In panel (b) of Figure 3 we chose the 
latter solution, as it might be theoretically more appealing to standardise the effect on the real interest 
rate. 

In Figure 3 we compare the results of the standardised monetary policy simulation 
experiment across countries for both a fixed nominal interest rate path (first column) and a fixed real 
interest rate path (second column). It should be stressed that the plotted responses are point estimates. 
Focusing initially on the first column, several comments can be made. As discussed above, forcing 
the nominal interest rate path to return to baseline results in a prolonged period of high real interest 
rates and thus tight monetary policy. This is particularly the case in the United States, where prices 
respond quite vigorously to the monetary policy tightening. As discussed above, it is also the source 
of the instability in the German and Japanese case, explaining the persistent effects on output and 
prices towards the end of the simulation period. 

In most countries the effect of the monetary tightening on output is quite rapid. The 
effect on output in Germany, Canada and the United States is quite similar and reaches a peak effect 
of about 1.5% below baseline after nine quarters. The effects in France and Italy, on the other hand, 
are also similar, but the peak effect is only half of this. One obvious explanation for the difference is 
that, as discussed in Section III.4, part of the monetary policy shocks were related to counteracting the 
effects of speculative capital flows on the nominal exchange rate as both Italy and France were 
members of the ERM during most of the estimation period. The difference in effectiveness of 

17 The actual time path' of the short-term nominal interest rate is chosen to facilitate a comparison with the simulation 
results of the central bank macroeconometric models. 

18 This is an implication of our identifying assumption that the long-run Phillips curve is vertical. 

19 It is interesting to note that this is exactly the same problem some of the large-scale macroeconometric models have 
when they perform this simulation experiment. 
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Figure 3 

The effect of a monetary tightening on output, prices and interest rates: 
a cross-country comparison 

(a) 100 basis points increase in the nominal short-term 
interest rate during eight quarters 
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(b) 100 basis points increase in the real short-term 
interest rate during eight quarters 
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monetary policy could thus be related to the lack of an exchange rate channel in France and Italy. 20 

The effects on output in Japan and the United Kingdom fall in between these two extremes, with the 
effect of a Japanese monetary tightening being somewhat more persistent than in other countries. 

Output in most countries returns back to its baseline level after six to seven years. 
Exceptions in Figure 3 are Germany, Japan and France, where the policy experiment leads to very 
prolonged effects on both output and inflation because of the instability problems discussed above. 

The second row of Figure 3 shows the effects ou the consumer price index. Apart from 
(mostly insignificant) contemporaneous price jumps, the monetary policy tightening takes some time 
to affect prices. This is most clearly the case in the United Kingdom, Japan, France, and Italy, where 
prices only start falling after more than a year. In part this probably reflects the smaller effects on 
output in these countries. For France and Italy it could again also be explained by the lack of an 
exchange rate channel. The longer-run effect on the price level is more pronounced in the United 
States than in most of the other countries. This could, however, be related to the higher real interest 
rate after eight quarters. 

In the second colunm of Figure 3 we report the effects on output, prices and the nominal 
interest rate of increasing the real interest rate by 100 basis points during eight quarters. To the extent 
that it is the real rather than the nominal interest rate that matters more for spending decisions, this 
simulation may provide a more comparable policy experiment. As can be seen from comparing the 
first and second colunms in Figure 3, the range of outcomes is smaller in this case. Furthermore, the 
results for output and prices during the first eight quarters are very similar to the results in the first· 
column. The third graph of the second colunm shows that, after the initial tightening for eight 
quarters, nominal interest rates undershoot in all countries to account for the declining prices caused 
by the initial monetary tightening. Nominal interest rates return to baseline, as prices stabilise arou:m,1 
their new long-run level towards the end of the simulation period. This undershooting accounts for 
the somewhat different dynamics of output and prices after the initial shock. The problems of 
instability in Germany, Japan and France disappear, and in most countries output returns to baseline 
before the end of the simulation period. One exception is Germany, where the effects of a monetary 
tightening on output are again more persistent than in the other countries. It is quite striking how 
similar the effects on prices are in this case. 

v. CONCLUSIONS 

In this paper we provide some evidence of the monetary policy transmission mechanism 
in the G-7 countries using a parsimonious macroeconometric model of output, prices and a short~term 
interest rate. To enhance comparability, we use similar data series, the same sample period and the 
same econometric methodology for all the countries in the study. In what follows we sum up some of 
the main conclusions we have drawn from the research underlying this paper. 

Although in many respects SV ARs are an appealing methodology to use in cross-country 
analysis, it should be stressed that the estimated effects of monetary policy shocks are in general 
sensitive to the choice of identifying restrictions. Indeed, what would appear to be small changes in 
the identifying restrictions can lead to drastic changes in the estimated impulse responses. 

Despite this, we are relatively confident that our results capture fundamental relationships 
in the data for three reasons. First, the results using our proposed identifying scheme are broadly 

20 Preliminary results from estimated models in which we include the exchange rate confirm this hypothesis. In contrast 
to what one would expect, the exchange rate actually depreciates following a monetary policy tightening in France and 
Italy. Presumably this undoes some of the negative effects of the policy tightening on output. 
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stable across countries and over time.21 Second, they compare quite well with the results from 
structural macroeconometric models and avoid the so-called "price puzzle" found in many other V AR 
studies of the transmission mechanism: i.e. the tendency of a monetary policy tightening to, at least 
temporarily, increase prices. Third, they provide plausible accounts of different historical episodes. 

The estimates of the effects of monetary policy provide little evidence of large 
differences in the transmission mechanism across countries, particularly not when estimated 
confidence bands are taken into account. We find that over the estimation. period the effects of a 
standardised monetary policy tightening on output and inflation are very similar in Canada, Germany 
and the United States. The point estimates of the effect on output in France and Italy are somewhat 
smaller, but may be due to the absence of a significant exchange ra(e channel in these countries during 
the estimation period. The effects on output in the United Kingdom and Japan fall somewhere in 
between. The finding that differences in monetary policy effectiveness across countries are limited 
does not necessarily imply that there are no such differences, only that they are difficult to document 
econometrically, at least using V AR techniques. 

One of the obvious limitations of using a minimal macroeconometric model is that it is 
hard to document the channels of monetary policy transmission. One possible extension is to include 
the exchange rate in the model. This would malce it possible to control for differences in the exchange 
rate channel and would also enable us to identify the effects of exchange market turbulence on the 
short-term interest rate. We leave this for future research. 

21 Except for the United Kingdom, the qualitative results were very similar when we estimated the model over a longer 
sample period which included the first oil shock. 

i 
I. 
ii 
11 
11 

II 
11 
I 
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DATA APPENDIX 

Real income is measured by real GDP22 and prices by the consumer price index,23 except 
for the United Kingdom, for which we use real non-oil GDP and the GDP deflator.24 All series are 
seasonally adjusted. The selection of the short-term interest rate varies between countries. For 
Canada, the United Kingdom and the United States we use the yield on three-month Treasury bills.25 

For France, Germany, 'and Japan we use three-month money market rates.26 The quarterly data points 
are averages of the monthly observations. 

In order to use long-run identifying restrictions, shocks to the endogenous variables must 
have long-run effects, i.e. the relevant variables need to be non-stationary. As a preliminary step it is 
therefore useful to investigate the long-run properties of the data using unit root tests. Table A 
contains the results from Augmented (with 4 lags) Dickey-Fuller tests on the data, together with 
critical values fromMacKinnon (1991). The power of the tests is likely to be affected adversely by the 
inclusion of the lagged differences, since some lags are likely to be insignificant. 

Note that in many cases we can reject the hypothesis that the level of prices is non­
stationary when no time trend is included in the tests. When the time trend is included, however, the 
test statistics typically fall drastically. We interpret this result as being due to the fact that in the early 
part of the sample the rate of inflation was typically quite high, and then fell gradually to very low 
levels in the early 1990s. In the absence of a time trend, the secular fall in the inflation rate is 
interpreted as the price level converging to a constant level; in the presence of the time trend, the fall 
in inflation is properly interpreted as being secular in nature, and not as evidence that the price level is 
stationary.27 Given the low power of ADF tests, we interpret the results as indicating that the rates of 
inflation and real output growth are stationary around a linear time trend. 

Turning to the short-term interest rates, the results indicate that at the 10% level we can 
reject the unit root hypothesis in France, Germany, Italy and the United Kingdom using at least one of 
the two tests. Given the low power of the tests, we again conclude that the short-term interest rates 
are likely to be stationary. 

22 The code in the BIS database is RHGB. 

23 The code is VEBA .. 01, except for Italy, where VEBAIT02 was used. 

24 The codes are RUGBGB04 and RNBBGBOI. 

25 The codes were as follows: Canada, HEPACAOI; Italy, HEPAIT02; the United Kingdom, HEPAGBOl; the United 
States: HEPAUS02. 

26 The codes were as follows: France, HEEAFR02; Germany, HEEADE02; Japan, HEEAJP02. 

27 It is interesting to note that in the case of variables that are likely to be stationary, such as the rate of inflation or real 
income growth, there is typically little difference between the test statistics with and without a time trend. 
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Canada ........................... 

France ............................ 

Germany ........................ 

Italy ............................... 

Japan .............................. 

United Kingdom ............. 

United States .................. 
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Table A 

ADF tests for uuit roots 
1973:1-1993:4 

Variables Without trendl 

Pt - 3.16 ** 
"-Pt - 1.46 

Yt - 1.68 
Ayt - 3.75 *** 
ft - 2.21 

Llrt - 3.58 *** 

Pt - 2.61 * 
Apt - 1.06 

Yt - 1.53 

Ayt - 3.46 ** 
ft - 2.75 * 

Llrt - 5.15 *** 

Pt - 1.34 

"-Pt - 1.88 

Yt - 0.35 

"-Yt - 3.52 *** 
't - 3.51 *** 

Llrt - 4.05 *** 

Pt - 3.26 ** 
Apt - 1.69 

Yt - 1.85 
Ayt - 4.89 *** 
ft - 2.62 * 

. Llrt - 5.66 *** 

Pt - 5.35 *** 
"-Pt - 2.27 

Yt - 0.71 

"-Yt - 3.60 *** 
ft - 1.57 

Art - 3.44 ** 

Pt - 3.26 ** 
Apt - 1.69 

Yt - 0.39 

"-Yt - 2.21 

't - 2.93 ** 
Llrt - 4.38 *** 

Pt - 2.88 * 
"-Pt - 2.20 

Yt - 0.13 

"-Yt - 3.78 *** 
rt - 1.70 

Llrt - 2.98 ** 

Note: */**/*** indicates significance at 10/5/1 o/o level. 

1 Critical values: -2.58; -2.90; -3.51. 2 Critical values: -3.25; -3.46; -4.07. 

With trend2 

- 0.80 
- 3.23 * 
- 1.70 
- 4.02 ** 
- 1.87 
- 3.91 ** 
- 0.37 
- 2.68 
- 2.23 
- 3.69 ** 
- 2.72 
- 5.25 *** 

- 2.19 
- 1.81 
- 3.03 
- 3.51 ** 
- 3.48 ** 
- 4.03 ** 

0.02 

- 3.63 ** 
- 2.22 
- 5.29 *** 
- 2.42 
- 6.03 *** 

- 5.15 *** 
- 3.76 ** 
- 3.04 
- 3.64 
- 2.52 
- 3.64 ** 

0.01 

- 3.62 * 
- 2.33 
- 2.20 
- 2.74 
- 4.57 *** 

- 1.71 

- 3.40 * 
- 3.16 
- 3.72 ** 
- 1.88 

- 3.10 



- 222 -

TECHNICAL APPENDIX 

This appendix presents the precise form of our estimated equations and reviews how the 
identifying restrictions are imposed. The estimation strategy follows Shapiro and Watson (1988). 

The model consists of three equations: an income equation, a price equation and an 
interest rate equation. We first estimate the income equation, which is given by (disregarding the 
constant and trend term): 

n n-l n-1 

Ll.y, = :LakLl.yt-k + L~kLl.'p,_k + :LokLl.r,_k +i:; (Al) 
k=l k=O k=O 

where n denotes the order of the VAR. The results reported in the paper are based on n=5. Since the 
change in the inflation rate and interest rates enters in the equations, the level of the inflation rate and 
interest rates have no permanent effects on the level of income. Thus, the residual is proportional to 

the aggregate supply shock, i:;. Note also that since contemporaneous prices and interest rates enter, 

the equation is estimated with instrumental variables, using Ll.yt-i, LI.pt-;, and r,_i (j = l,. . .,n) as 
instruments. 

We also estimate, by OLS, the inflation and interest equations, which are given by: 

n n n 

Ll.p, = L'hLl.yt-k + LYkLl.pt-k + L 'llkrt-k + vf (A2) 
k=l k=l k=l 

n n n 

r, = LKkLl.y,_k + LA,kL\.pt-k + Lµkrt-k +v; (A3) 
k=l k=l k=l 

These are reduced form equations, in the sense that the errors are correlated with the 
aggregate supply shock in (Al), and are linear combinations of the structural aggregate demand and 
monetary policy shocks. Next we disentangle these contemporaneous correlations in the data. 

The estimated reduced form errors in v, are functions of the underlying, unobserved, 

structural disturbances in E 1 • More precisely, we have that: 

(A4) 

We calculate the aij's and the structural shocks using a two-step procedure. We first decompose the 
regression errors into three orthogonal shocks, which we then normalise to have unit variance. 
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Since the residual in the first equation, v;, is proportional to the supply shock, e;, we set 

a11 = 1. Since the structural shocks are orthogonal, we can obtain preliminary estimates of 321 and a, 1 
by running the following regressions: 

(A5) 

(A6) 

si and S~ are correlated, but, by construction, orthogonal to ei. To proceed, note that 

(A7) 

(AS) 

Our task is to obtain estimates of the variables on the right-hand side of (A7 - AS). Since 
monetary policy shocks have no contemporaneous effect on the level of income, its effect on the 
income level through the interest rate (a33o0) and on the income level through the price level (a23 ~0) 

must sum to zero, so that a
23 

= -a
33
o0 I ~0 . This in turn implies that £~ - Cs~ + 00 / ~os:) . We 

(a22 + 00 I ~0a3z) 

therefore set the (non-normalised) demand shock equal to s~ + o0 I ~01;;. We can then obtain a 

preliminary estimate of 322 and a,2 by estimating (A7) and (AS). The residual in (AS) is proportional 
to the monetary policy shock, so we set a33 = 1, which in turn gives us an estimate of 323. 

The obtained estimates of the aij's and the structural shocks are preliminary in the sense 
that the structural shocks do not have unit variance. The last step of the identification procedure 
involves normalising the shocks and parameters. Note from (A4) that we have: 

(A9) 

whereas in the main text we noted: 

Q = A(O)A(O)T (6) 

Thus, we set A(O) = A)t:,ei, which completes the identification. 
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Central banlk macroeconometric models and the monetary 
policy transmission mechanism 

Franlk Smets 
Bank for International Settlements 

INTRODUCTION 

In this paper we give a brief overview of the results of the central bank model 
comparison project, which forms part of a wider project conducted at the BIS on the role of financial 
structure in the monetary policy transmission mechanism. The goal of comparing the central bank 
rnacroeconornetric models is twofold. First, to the extent that the models are used in policy evaluation 
and formulation, they are likely to reflect a stylised description of how central banks perceive changes 
in policy-determined rates affect other interest rates, asset prices and exchange rates and subsequently 
spending, output and inflation. Second, a comparison of the simulation outcomes of a standardised 
monetary policy experiment across countries may shed light on differences in the transmission 
mechanism and the effectiveness of monetary policy and possibly on the role of financial structure in 
accounting for these differences. 

To that end a standardised monetary policy simulation experiment was agreed upon in 
two preparatory rneetings. 1 As the focus was on how policy-determined interest rates affect the 
economy, it was agreed that each central bank modelling group would simulate the effects of a 
temporary 100 basis point increase in the policy rate for eight quarters, after which the policy rate 
would return to baseline. This experiment was to be simulated with both endogenous and exogenous 
nominal exchange rates. Moreover, in order to be able to interpret the simulated effects on output 
more easily, it was also agreed that the effects on real GDP would be decomposed both by GDP 
component and by channel of transmission. Five channels of interest rate transmission were to be 
reported: (i) an income/cash flow channel, (ii) a wealth channel, (iii) a direct interest rate channel on 
consumption capturing substitution effects, (iv) a cost-of-capital channel on investment, and (v) an 
exchange rate channel.2 

In this summary report we compare the main features of the simulation results reported 
by each of the participating modelling groups. Details on the cmrntry results, and a short description 
of the central bank rnacroeconornetric model used, can be found in the papers written by each of the 
participants and collected in this volume. The structure of the paper is as follows. Before discussing 
the output effects of an increase in the policy-determined interest rate, we first give in Section II a 
brief overview of how financial structure affects the monetary policy mechanism as it is depicted by 
most of the central bank models. In Section III we analyse the cross-country differences in output and 
inflation responses to a standardised monetary policy tightening and compare these for the 
G-7 countries with the simulation results from the Multi-country Model (MCM) of the Federal 
Reserve and from a simple three-variable SVAR rnodel.3 The latter simulations have the advantage 
that they use one methodology to estimate the policy effects in different countries, thus eliminating 
the complications of cross-country comparisons when different methodologies are used. We conclude 

These meetings were held on 8th-9th June and 7th-8th September 1994 at the BIS. The summary of points of 
· agreement regarding the policy simulations can be found in the Appendix. 

2 The label "direct interest rate effect on consumption11 was preferred over the label 11 substitution effect" because, in the 
models that cannot identify wealth or income effects on consumption, this channel will include these effects. This is, 
of course, also true for the cost-of-capital channel. 

3 These simulation results are reported in Tryon (1995) and Gerlach and Smets (1995). 
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that although the central banlc models suggest quite substantial cross-country differences in the output 
effects, these differences are less .obvious when the same methodology is used. In Section IV we then 
make an attempt to explain the cross-country differences by analysing the decomposition results by 
transmission channel. From this analysis it follows that most of the cross-couptry differences are due 
to the cost-of-capital channel. Finally, in Section V we draw some conclusions. 

II. FINANCIAL STRUCTURE AND CENTRAL BANK MACROECONOMETRIC 
MODELS 

In most of the central banks' macroeconometric models the transmission mechanism of 
monetary policy is modelled as an interest rate transmission process. The central bank sets the short­
term interest rate, which influences interest rates over the whole maturity spectrum, other asset prices 
and the exchange rate. These changes in financial variables then affect output and prices through the 
different spending components. 4 

The role of money is in most cases a passive one, in the sense that money is demand 
determined.' An explicit banking sector is in general absent from these models and only rarely do 
balance-sheet items of households or the corporate sector explicitly enter in the spending equations. 6 

This implies that the role of financial structure can only indirectly be assessed. Within the framework 
of the interest rate transmission mechanism discussed above, the structure of financial markets plays a 
double role. First, financial structure and the balance-sheet positions of the different sectors determine 
which interest rates or asset prices are modelled and how sensitive spending is with respect to these 
rates. Second, the structure of balance-sheet positions also determines the importance of income and 
cash-flow effects. The rest of this section deals primarily with the first issue. For a discussion of the 

· second issue we refer the reader to Section IV.2, where the income/cash-flow channel as identified in 
the macroeconometric models is analysed. 

The structure of financial markets and the balance-sheet positions of the different sectors 
determine which interest rates are modelled. It is quite striking that only the continental European 
countries and Japan model lending and deposit rates and malce an effort to model the behaviour of 
financial institutions (see e.g. entry 4 in Table I). This undoubtedly reflects the larger importance of 
bank lending in these countries and until recently the absence of securities markets as an alternative 
source of finance for non-financial firms and households. This is by itself, of course, no evidence for 
the existence of a separate bank credit channel in these countries. 7 In most countries lending rates 
respond quite vigorously to the corresponding short or long market rate and there seems to be little 
evidence that spreads between market rates and lending rates widen systematically in response to a 
monetary tightening. For example, Nicoletti Altimari et al. (1994) suggest that in the BIQM model of 
the Banca d'Italia rates set by financial institutions respond as quickly to the short-term rate as long­
term bond yields and that this response is faster since the deregulation of the money market. Possible 
exceptions are the Banque de France model, in which the spread between the lending rate and the 

4 In most central bank models the effect of the short-term interest rate on other interest rates, asset prices and exchange 
rates is modelled through relatively simple term structure and arbitrage equations. A more elaborate determination of 
bond, stock and house prices and interest rates set by financial institutionS can be found in the Quarterly Model of the 
National Bank of Belgium. 

s Exceptions are the Bundesbank model, where the real money stock is used to calculate a so-called price gap, which is 
a proxy for inflation expectations, and the MTF (Bank of England), MOISEES (Bank of Spain) and Austrian central 
bank models, which incorporate real money balances as a wealth variable in some of the spending. functions. 

6 One exception is, for example, the Banque de France model, in which credit variables enter consumption and housing 
investment equations. These variables may capture both changes in interest rates (and their substitution effects) and a 
direct credit impact on household demand. See Cordier and Ricart (1995). 

7 For a more systematic comparison of the response of bank loans and money to monetary policy changes in the United 
States, Germany, Japan and the United IGngdom, see Tsatsaronis (1995). 
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market rate explicitly depends on the debt ratio of the corporate sector, the model of the National 
Bank of Belgium, in which the bank lending rate appears to respond quite sluggishly, and the model 
of the Swiss National Bank, in which the interest rate spread between a short-term market rate and the 
variable rate charged on new mortgage-backed loans enters the spending equation. On the other hand, 
in those models that determine bank deposit rates there is some evidence that these respond more 
sluggishly to changes in the market rates. 

Of more importance is probably whether the different spending components respond to 
short or long rates. To the extent that long-term rates respond only partially to a temporary short-term 
interest rate increase, a larger dependence on long-term rates will ceteris paribus reduce the effects of 
a monetary tightening on output. The importance of changes in long versus short rates is. nicely 
illustrated by a sensitivity analysis in Boeschoten and Van Eis (1995). In the Dutch central bank 
model (MORK.MON II) most of the spending decisions talcen by the different sectors in the economy 
depend on long rates. As the temporary increase in the short-term interest rate increases long rates by 
only 0.2 %, the effects on spending are expected to be small. Boeschoten and Van Eis find indeed that 
a I 00 basis point rise in the short rate that does not affect long rates has almost no real effects, while 
the same rise in long rates causes output to fall by 0.5%, much larger than the currently estimated 
effect. 

The importance of short versus long rates varies quite substantially across models and 
spending components. In the MPS model of the Federal Reserve most of the investment spending 
components depend on longer-term rates. Similarly, in the Bank of Japan Macroeconometric Model 
(BOJMOD) the important interest rates are either the long-term bond yield, which determines the 
exchange rate and stock prices, or the long-term banlc lending rate, which determines residential and 
non-residential investment. As mentioned before, Japanese long-term bond yields and lending rates 
respond almost identically to the increase in the short rate. In the Bundesbank model short-term 
interest rates on savings and time deposits affect households' savings decisions, while long-term 
interest rates are of more importance for the investment decisions of enterprises. In the model of the 
Banque de France, consumption does not depend directly on interest rates, but does depend on mostly 
short-term credit. Residential construction, on the other hand, does depend on the real long-term 
interest rate. The dynamics of other private investment responds to changes in the lending rate, which 
itself depends on the short-term market rate and a risk premium. Also in the BIQM model·investment 
responds most vigorously to short-term rates. In the Belgian model both short and long rates enter the 
cost of capital of investment, although housing investment responds primarily to· long-term rates. In 
the Austrian model the bank lending rate plays an important role. 

Two models in which the spending components depend almost exclusively on short-term 
interest rates are the QPM model of the Bank of Canada and the MTF model of the Banlc of England. 
Not surprisingly, these models also happen to produce large and rapid effects on aggregate demand, as 
will be discussed in the next section. In the current version of the QPM model, investment is not 
modelled as depending on the .cost of capital, while consumption (broadly defined to · include 
inventories and residential construction) is very responsive to the slope of the yield curve (i.e. the 
difference between the 90-day commercial paper rate and the ten-year and over bond yield).8 As 
discussed in Longworth and Poloz (1995), this reflects the fact that almost all household liabilities 
bore interest rates with maturities of five years and less. Most of the debt of non-financial firms is at 
longer maturities, but it appears very hard to find any significant interest rate effects on private 
investment.9 

This brief overview of which interest rates matter in the various models indicates that 
central banlc models do reflect differences in financial structure across countries. In the next two 

s The capital stock does depend on the long-run cost of capital which, however, does not vary with a temporary change 
in the short-term interest rate. 

9 The effects of temporary changes in the cost of capital, which were incorporated in earlier versions of QPM, have 
been turned off in the current production version of the model, pending the completion of new research on this issue. 
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sections we discuss the output and inflation effects of a monetary tightening and find out whether one 
can relate differences in monetary policy effectiveness to variations in financial structure. 

HI. OUTPUII' AND PR.ICE RESPONSES TO A STANDARDISED MONETARY 
POLICY TIGHTENING 

In this section we analyse the macroeconomic effects on output and prices of the agreed 
standardised monetary policy tightening, and compare the results from the central bank models with 
simulation results from the Multi-country Model (MCM) of the Federal Reserve and a simple SVAR 
model. 

Graph I depicts the response of real GDP to the temporary interest rate increase. As the 
simulation experiment was designed to focus on the short to medium-term effects of monetary policy, 
we plot only the first five years and focus in particular on the effects in the second and third years of 
the simulation period. This time span corresponds more or less to the lags one usually considers to be 
important when looking at the effects of monetary policy changes. As can be seen in the graph, 
already in the fourth and fifth years of the simulation the size and dynamics of output may differ very 
strongly across models. This reflects different methodologies on how and whether to incorporate long­
run constraints on the economy and problems of instability which can arise when trying to peg the 
nominal interest rate path. The latter is in particular a problem in the MPS model of the Federal 
Reserve, in which shocks to inflation, in this case a price decrease, are very persistent and lead to 
persistently high real interest rates, as explained in Mauskopf (1995). The sizable overshooting of 
output .over baseline in the results for Canada occurs as the monetary policy reaction function is 
allowed to work to move inflation up to its target level after it was driven substantially below it in the 
two years when short-term nominal interest rates were set I 00 basis points above control. 10 

Although a full standardisation of the experiments has not been achieved in many 
respects, the simulation results of the central bank models point to some clear differences between the 
output effects of a temporary interest rate increase, in continental European countries on the one hand, 
and the Anglo-Saxon countries and Japan on the other. In the United States, Japan and Canada the 
peak effects on output within three years are more than I 00 basis points below baseline, while in the 
United Kingdom the peak effect is about 90 basis points. In continental European countries the peak 
effects on output are less than 50 basis points below baseline. 11 

Of course, the economies considered in this project differ substantially in their degree of 
openness. This can influence the effectiveness of unilateral monetary policy moves in two ways. First, 
monetary policy may be more effective in more open economies through the exchange rate channel. 
The importance of this channel, however, critically depends on the degree and speed of exchange rate 
pass-through into domestic prices. Graph 4 shows that the differences between continental European 
and the other countries remain clear when the nominal exchange rate is kept at baseline. Second, a 
unilateral tightening will be less effective in more open economies to the extent that a contraction of 
domestic demand leaks into lower imports. In other words, the more open the economy, the smaller 
the multiplier effects. The effect of different propensities to import can partially be neutralised by 
looldng at the response of domestic demand. Table IV. I includes a column with the contribution of 
domestic demand to the total change in GDP. From this it can be seen that for the first two years, in 
particular, the differences between France, Germany and Italy and the United States and Japan become 

IO For the rationale behind this experiment, see Hunt, O'Reilly and Tetlow (1995) 

11 The simulation results reported in the graphs refer to the policy experiment with endogenous exchange rates. For the 
BIQM model (Banca d'Italia) we report the simulation results with fixed bilateral exchange rates in the ERM to 
increase the comparability with the results for the other ERM countries (see Nicoletti Altimari et al. (1995)). For the 
QPM model (Bank of Canada) we plot the simulation results of the third scenario; i.e. an interest rate increase in a 
regime of inflation.targeting from an initial steady-state equilibrium (see Hunt et al. (1995)). 
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less important, whereas the response of domestic demand in the United Kingdom is larger than in 
Canada, Japan and the United States. With the exception of Switzerland, the effects in the smaller 
European countries remain even then rather limited. 12 

A distinction between continental European and Anglo-Saxon countries is also evident in 
the simulated price responses. Graph 2 plots the effects of the temporary monetary tightening on the 
GDP deflator, whereas Graph 3 combines output and inflation responses in a Phillips-curve diagram. 
The case of the United States is again hard to compare with the other simulation results because of the 
instability of the policy experiment in the MPS model. In contrast with the continental European 
cotmtries, where the price effects are quite small, in the MTF and QPM models the GDP deflator falls 
by about 3 to 4% below its baseline value. Japan is an exception in this picture in the sense that the 
disinflation following the experiment is comparable with the European results whereas the output 
effects are comparable with the Anglo-Saxon results. This suggests a higher effectiveness of monetary 
policy on output, or from another perspective a higher output cost of bringing down inflation. The 
output-inflation trade-off in France, Germany and Italy is very similar, suggesting a similar cost of 
disinflating. The importance of openness for the inflation-output trade-off is also obvious from 
comparing the simulation results for Belgium and the Netherlands in Graph 3 with the ones for 
France, Germany and Italy. A higher share of imports in total output increases the importance of the 
direct exchange rate channel on inflation thfough import prices and reduces the effects on output 
because of higher leakage. The initial perverse effect of a monetary tightening on inflation in the MTF 
model of the Bank of England is mainly due to the increase in mortgage payments which feeds into 
the retail price index. 

Much of the discussion that follows will try to explain the differences and similarities in 
output effects using the decomposition results. However, before doing so two other observations must 
be made. First, it is a well-known conclusion from various national model-comparison projects that 
differences in modelling methodologies may to a large extent influence the simulation results of a 
standardised experiment in a given country. The use of different central bank models to compare 
simulation results across countries will clearly be subject to the same caveat. This may make one of 
the goals of the exercise, i.e. to spot differences in the monetary policy transmission mechanism due 
to underlying differences in economic and financial structure, much more difficult to achieve. It is, for 
example, widely !mown that the way in which expectations are modelled will significantly impact the 
speed with which other interest rates, exchange rates, and asset prices respond to changes in the policy 
rates. The extent to which the results are dependent on the choice of modelling methodology becomes 
apparent in the comparison of the two cross-country studies (the MCM model and the SVAR analysis) 
with the national model results (see Graph !). The use of forward-looking expectations in the term 
structure and interest rate parity equations of the MCM model forces long-term interest rates and 
exchange rates to overshoot and then fall back to baseline in response to the temporary increase in the 
short rate. This brings forward the effects on spending, output and inflation in each of the 
G-7 countries. 

Second, the results from the MCM and SV AR simulations appear to suggest that, if one 
applies similar methodologies across the G-7 countries, the differences in the output and inflation 
effects of a monetary tightening become less clear (Graph 1). The SVAR results show, for example, 
that the effects on output in Germany are very similar to the effects in the United States and Canada, 
while the smaller effects in France and Italy may be due to the absence of an exchange rate channel 
during the estimatio~ period (1979-93). Similarly, the output and price effects in the MCM model are 
almost identical in the United States, Japan, Germany, France and Canada. The larger effect in 
the United Kingdom and the smaller effect in Italy can to a large extent be accounted for by differences 
in the net asset position of the private sector and the implied income/cash flow channel. 13 

12 To the extent that multiplier effects become more important over time, they can also explain the more persistent 
effects in Japan and the United States in the third year and beyond. 

13 See Section IV.2. 
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Graph I 

Real GDP responses to a 100 basis point increase in policy-determined 
interest rates during eight qua.rters 
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Graph 1 (cont.) 

Real GDP responses to a 100 basis point increase in policy-determined 
interest rates during eigil:it quarters 
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Graph2 

Responses of the GDP deflator to a HIO basis point increase in policy-determined 
interest rates during eight quarters 

1 

.5 0.5 
Gi 0 
"' "' -0.5 "' E -1 
0 
~ 

-1.5 ... 
c 
0 -2 ., .. -2.5 'ii 
"' -3 
'11. 0 -3.5 

-4 

.5 
0.4 

Gi 0.2 
"' "' "' 0 
E 
0 -0.2 ~ ... 
c 
0 -0.4 ., .. 
·~ -0.6 

"' '11. 0 
-0.8 

-1 

1.00 

.5 0.50 
Gi .. 0.00 .. 
"' E -0.50 
e 

-1.00 ... 
c 

" -1.50 ., .. 
·~ -2.00 

"' i'- -2.50 

-3.00 

1 

1 

(G-7 countries (various models)) 

G7 COUNTRIES 

CENTRAL BANK MODELS 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

G7 COUNTRIES 

MCMMODEL 

JP 
DE, CA, FR 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

G7 COUNTRIES (CPI INDEX) 

SVARMODELS 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Quarters 

11 

II 
l! 

I 



- 233 -

Graph 2 (cont.) 

Responses of the GDP deffator to a 100 basis point increase in policy-determined 
interest rates during eight quarters 
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The lack of clear differences in the effectiveness of monetary policy actions in the MCM 
and SV AR models suggests that the observed differences in the central bank simulations might be 
attributed to some extent to differences in modelling strategies. Still, the choice of a particular 
modelling framework by the staff of a central bank almost certainly reflects their view on how 
monetary policy changes are transmitted to the economy.14 Moreover, central bank models are 
typically much richer in structure and allow us to better study idiosyncratic features of the economy in 
question. In this context it remains interesting to compare the simulation results of the central bank 
models and to try to understand what channels drive the differences in simulation results. This is done 
in the next section. 

IV. CHANNELS OF MONETARY POLICY TRANSMISSION 

Tables III. I and IV.! give a cross-country overview of the contribution to real GDP of 
the channels of monetary policy transmission as identified in the central bank macroeconometric 
models. In Tables III.2 and IV.2 the same decomposition exercise is reported for the G-7 coilntries 
using the MCM model. 15 At the preparatory meetings it was agreed that five channels would be 
reported: the income/cash-flow channel, the wealth channel, a direct interest rate effect on 
consumption, a cost-of-capital channel and an exchange rate channel. In this section we discuss the 
definition of these channels and their role in explaining the cross-country differences identified in 
Section III. 

Although an effort has been made to standardise as much as possible the definition of the 
channels and the method of identifying their contribution, important differences in interpretation 
remain. Caution is thus advised when drawing conclusions from any differences in the relative 
importance of these channels across countries. In particular the decomposition results reported in Huut 
et al. (1995) and Dhar et al. (1995) are not comparable with the other results. Both models are more 
aggregated than most of the other central haul' models and the methodology used in the QPM model 
is quite different from the other models. This makes the identification of the exact same channels as 
the ones proposed at the BIS meetings very hard. 

The core model in MTF, for example, does not distinguish between the different 
components of domestic demand (although inventories are modelled separately). As a result 
substitution effects on consumption cannot be distinguished from cost-of-capital effects on investment 
and, similarly, substitution effects on spending can not be distinguished from income or wealth 
effects. Furthermore, as is described in the paper by Dhar et al. (1995), it is not clear what is the 
interpretation of the reported "wealth channel". It primarily comes from a significant effect of real 
money balances in the domestic demand equation. A higher interest rate ma](es people hold less real 
money balances, which in turn reduces domestic demand. While real money balances were originally 
put in the domestic demand equation to capture real balance effects, Dhar et al. suggest that it might 
actually capture substitution effects instead, as people put more of their savings in interest-bearing 
investments. Similarly, the income/cash-flow channel reported in the paper is not comparable with 
what other modellers report. In the MTF model this channel captures the effect of higher interest rates 
on mortgage payments and the retail price index. The rise in the price index then has a negativeimpact 
on spending and output, as it reduces real money balances and leads to a real appreciation of the 
pound sterling. 

14 See e.g. Longworth and Poloz (1995) and Nicoletti Altimari et al. (1995). Whether this is a consensus view (as in the 
Bank of Canada) depends on the central bank in question. It should be mentioned that the use and importance of the 
central bank macroeconometric models in actual policy formulation and evaluation vary across central banks. 
Moreover, some of the macroeconometric models that talce part in this exercise are still in the experiffientation phase. 

15 The results are from Tryon (1995). 
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Graph3 

Responses of ontput and inflation to a temporary 100 basis point increase in policy-determined 
interest rates in a Phillips cnrve diagram 
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The decomposition results reported in Hunt, O'Reilly and Tetlow (1995) are also not 
directly comparable with what other modellers report. According to the definitions that were agreed 
upon, there are only two channels that can be identified in the QPM model. These include a direct 
interest rate effect on consumption (where consumption is broadly defined to foclude inventories and 
residential construction and depends on the difference between the 90 day commercial paper rate and 
the long-term rate) and an exchange rate channel. The reported cost-of-capital channel captures all 
effects on 'private investment. In the simulation experiment these are primarily accelerator effects as 
the optimal capital stock only depends on the long-run cost of capital, which does not change in the 
policy experiment. Similarly, the wealth effect captures the effect of changes in the net foreign asset 
gap, i.e. the difference between the desired long-run, net foreign asset ratio and the actual ratio, on 
consumption. As the net foreign asset gap changes primarily because the real exchange rate responds, 
it could also be interpreted as part of the exchange rate channel. 

Despite the caveats mentioned above, the decomposition exercise does give some 
insights on which channels are responsible for the different output effects in the central haul< models. 
In what follows we round up the usual suspects. 

1. The exchange rate channel 

The exchange rate channel captures the effect of the policy rate on the nominal exchange 
rate. Given the sluggishness of prices, the resulting change in the real exchange rate induces domestic 
residents to import less, and foreigners to buy more domestic goods. Moreover, changes in the 
nominal exchange rate will (depending on the degree of pricing to market) immediately feed into 
higher import prices, providing a very powerful direct effect of monetary policy on domestic wages 
and prices. Changes in international competitiveness may also affect domestic prices by influencing 
the mark-up of prices over costs. As mentioned before, the importance of this channel depends 
critically on the degree of openness of the economy. 

One problem in measuring the importance of this channel concerns the considerable 
uncertainty surrounding the response of the nominal exchange rate to the policy rate. While some 
harmonisation has been achieved for the purpose of this exercise, large differences remain in the way 
that the nominal exchange rate is modelled. The QPM, MCM and BIQM models use uncovered 
interest rate parity with at least partly forward-looking exchange rate expectations, whereas others rely 
on a real uncovered interest parity condition with adaptive expectations or use more general reduced­
form exchange rate equations. Moreover, the French, Belgian and Dutch modellers assumed that the 
nominal exchange rates within six ERM countries remain fixed. Graph 5 depicts the response of the 
real effective exchange rate to the temporary tightening. 16 As can be seen in the top panel, the general 
pattern is very similar in the models which use adaptive expectations, although the size of the 
response is much less in Belgium, France, Germany and the Netherlands than in Japan or the United 
Kingdom. The ever appreciating real exchange rate in the United States in the lower panel illustrates 
the instability problem that arises from fixing the nominal interest rate path in the MPS model. 

In order to control for the exchange rate channel (which is not at the heart of the issues 
that we want to address in this exercise), it was also agreed to perform the simulation experiment with 
exogenous nominal exchange rates. The resulting differences in output responses are depicted in 
Graph 4. Alternatively, we can look at the contribution of the exchange rate channel to the decline in 

16 In order to increase the· comparability with the other European countries, the Italian simulation results plotted in 
Graphs_ I to 6 are taken from the second policy experiment reported in Nicoletti Altimari et al. (1995), which involves 
an ERM-coordinated interest rate increase. The different effect on the real effective exchange rate in both scenarios is 
shown in Graph 5. However, in the tables we report the simulation results for the fully endogenous and forward­
looking exchange rate case. 
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Graph4 

Real GDP responses to a 100 basis point increase in policy-determined 
interest rates with and without endogenous exchange rates 
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output in Table III. I. The cross-country differences of its importance clearly reflect the above­
mentioned differences in modelling strategy, the assumptions about which bilateral exchange rates are 
allowed to float and (more structurally) the degree of openness. Strong short-run contributions can be 
fotmd in the QPM and BIQM models; in the other models the gradual appreciation over the first eight 
quarters leads to more important contributions in the second year with the exchange rate channel 
being more important in the European economies and Canada than in the United States and Japan. 17 

Somewhat surprisingly the contribution of the exchange rate channel in the United Kingdom is rather 
limited. 18 This contrasts with the results reported by Tryon (1994) using the MCM model, which 
suggest that the exchange rate channel is by far the largest in the United Kingdom, compared to the 
other G-7 countries. 19 

Another piece of evidence that openness is crucial in determining the relative importance 
of the exchange rate channel is provided by the results from the MCM model. Table III.2 shows 
clearly that the exchange rate channel is less important in less open economies such as the United 
States and Japan. The MCM results show this relationship much clearer as the effect of the interest 
rate increase on the nominal effective exchange rate is equal across countries. 

It should finally be noted that in many countries depending on the strength of the import 
price channel the exchange rate effect also contributes to a decline. in investment, as falling prices 
ceteris paribus increase real interest rates and depress investment. 

Although there are significant differences in the importance of the exchange rate channel 
across countries, it is clear from Table III. I that they do not explain the cross-country differences in 
total output effects. We next turn to the importance of the domestic channels. 

2. Domestic cha"mels 

Differences in financial structure presumably play a larger role in the importance of the 
domestic channels. Disregarding the exchange rate channel, the distinction between the continental 
European countries and the other countries remains clear, with Italy and Switzerland occupying an 
intermediate position. The effect of a monetary tightening in the United States, Japan, Canada and the 
United Kingdom on average real GDP during the second year lies between minus 40 and 80 basis 
points. In Italy and Switzerland the effect is respectively minus 29 and 23 basis points and in all the 
other continental European countries the effect is less than 15 basis points. This distinction also 
remains if one focuses on the effect on domestic demand as in Table V. In the second year the effects 
on domestic demand are very similar in the United States, Japan, Italy, Canada and the United 
Kingdom.2° France takes an intermediate position and the effects in Germany, the Netherlands, 
Belgium and Spain are less than half the effect in the first group of countries. In this section we 
further explore which domestic channels account for these differences. 

The income/cash-flow channel 

The income/cash-flow channel is designed to capture the effects of variations in the 
stream of net interest payments of the different sectors on their spending decisions and subsequently 

17 This is more obvious if one considers the rel~tive contribution. 

18 Even if the large contribution of the real balance effect and the mortgage payments channel is disregarded) the 
exchange rate channel only accounts for one-third of the average output effect in the second year. In France and 
Germany, on the other hand, the contribution of the exchange rate channel is about two-thirds, whereas in Italy it is 
more than one-half. This difference is· even more striking taking into account that the response of the real effective 
exchange rate in the United Kingdom is much larger than in these countries. See Gr~ph 5. 

19 See Table Ill.2. 

20 For the United Kingdom this depends on the exclusion of the mortgage payments and real balance channel. If the 
latter are included the effect on domestic demand in the United Kingdom more than doubles. 
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Graph5 

Responses of the real effective exchange rate to a temporary 100 basis point increase 
in policy-determined interest rates 
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output.21 In most models that can identify this channel the most important effects are the impact of 
variations in interest payments by the household sector vis-a-vis the government and abroad. Often it 
is assumed as in the MPS and MCM model that interest and dividend payments between the 
household and corporate sector cancel out. So, although there is no corporate veil, there is a lack of 
Ricardian equivalence. In those models that do account for variations iri interest and dividend 
payments between different private sectors, different propensities to spend out of that interest income 
might imply aggregate demand effects. Clearly, the importance of these effects will also depend on 
the sensitivity of net interest payments to changes in the short-term rate. This will in turn depend on 
the maturity structure of the outstanding debt and whether fixed or flexible interest rate instruments 
are held. Income/cash-flow effects are thus a channel where financial structure and the balance-sheet 
positions of the different sectors play a potentially important role. 

A first observation that can be made from Table III. 1 is that differences in output effects 
between continental European and other countries do not appear to be due to the income/cash-flow 
channel as measured by the central bank models. In the majority of countries the income/cash-flow 
channel is positive, reflecting the positive net asset position of the private sector. Not surprisingly, the 
effects are positive and quite large in Italy and Belgium, but also in the United States they are sizable.· 
In Italy and Belgium they eventually outweigh the substitution effects on consumption, although it 
takes more than a year before their contribution be.comes sizable, possibly reflecting the longer-term 
maturity structure of the debt holdings. Quite striking are the large within-the-year income effects in 
the United States and France. In France this reflects the positive net asset position of households, 
which benefit from a substantial increase in their short-term investment income. The corporate sector, 
on the other hand, faces a rise in the cost of debt, but can compensate this by a fall in the stock of debt 
following the reduced demand for investment credit. 

The income/cash flow contributions are negative in Japan and the Netherlands. In 
BOJMOD this is mostly due to a significant impact of corporate earnings net of interest payments on 
non-residential investment. Cash-flow or profitability effects also enter the Italian investment 
equations, but the effects of interest payments were exogenised for this exercise. 

The importance of differences in the net asset position of the private sector is also clear in 
the MCM simulation results reported in Tables III.2 and IV.2. A large part of the differences in output 
effects in the second year can be attributed to different income effects, with a substantial positive 
income effect in Italy and a small negative income effect in the United Kingdom. 

The wealth channel 

Only four central bank models include endogenously determined stock prices: MPS, 
BOJMOD, MORK.MON II and the Belgian Quarterly Model. The latter two also have endogenous 
house prices. Table III.I (entries 11 and 12) shows that in response to the monetary tightening stock 
prices fall quite dramatically in the United States and Japan by almost 10% on average in the third 
year.22 In Belgium and the Netherlands the effects are much weaker, and house prices are relatively 
more responsive. In accordance with these stock market reactions, the contribution to output in the 
United States and Japan is quite substantial (-0.14 and -0.11 respectively in the second year), while it 
is rather limited in Belgium and the Netherlands. 

Other central banks also report wealth effects, but these are not directly comparable to the 
effects of interest rates on asset prices, the value of household wealth and subsequently consumption. 

21 As discussed in the introduction to Section IV, the repOrted income/cash-flow channels in the QPM and MTF models 
are q{iite different from this definition. 

22 As with the determination of other asset prices, there is a considerable amount of uncertainty with respect to the 
response of stock prices to changes in policy rates. See e.g. the discussion in Momma and Shimuzu (1995) on the 
effects of the large boom and bust in Japanese stock prices on the estimates. In the MPS model the resPonse of stock 
prices is determined by a simple arbitrage equation, which can produce quite different effects depending on the 
current dividend price ratio and the level of interest rates. 
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Examples are the net foreign asset effects on spending in the QPM and MTF models, or the real 
balance effects in the MTF and MOISEES models. 

Substitution effects and the cost-of-capital channel 

In our search for the culprit that causes the cross country variations in output effects in 
the central bank models, we have finally come to the substitution effects on consumption and 
investment spending. In spite of the recent shift in focus towards wealth and cash-flow effects of 
monetary policy, substitution effects still form the core of the transmission mechanism of monetary 
policy in the central bank models and monetary economics in general. However, to the extent that the 
other channels are only imperfectly modelled, these channels will also pick up cash-flow and wealth 
effects of interest rate changes. Only in such a framework can one explain the relevance of using short 
or long rates in the macroeconometric models. 

Table IIL2, which reports the MCM results, suggests that in the G-7 countries the cost­
of-capital channel on investment is the most important channel of monetary policy transmission 
(together with the exchange rate channel). Substitution (and possibly wealth) effects on consumption 
are negative, but in general quite small. Moreover, the size of the cost-of-capital channel is broadly 
comparable across the G-7 countries, with some indication that it is relatively stronger in Japan and 
the United Kingdom, and relatively weaker in Canada and Germany. This picture is also confirmed in 
Table IV.2, which shows that private investment is by far the most important component in explaining 
the decline in real GDP. 

These results differ in a number of ways from the results reported in Tables III. I and IV. I 
using the central bank model simulations. First, the size of the substitution effects seems to differ 
between, on the one hand, Germany, France, the Netherlands, Belgium, Austria and Spain and, on the 
other hand, the United States, Japan, Canada, the United Kingdom and Italy. In the first group 
substitution and cost-of-capital effects in the second year are typically less than 20 basis points, while 
in the second group they are larger than 30 basis points. 

One possible explanation lies in how nominal long-term interest rates are determined in 
these models.23 In the MPS model the nominal long rates are modelled as long distributed lags of the 
nominal short rate. In many other models the long rates are not just functions of the nominal short 
rate, but also of inflation expectations, supply and demand imbalances and possibly foreign interest 
rates. This has a profound impact on how long-term interest rates respond to a monetary policy 
tightening. In the MPS model a rise in nominal interest rates will have similar effects on the long rate 
whether it is due to a rise in inflation expectations or to a rise in the real rate. In the Bundesbank 
model, on the other hand, inflation expectations explicitly enter the determination of the long rates 
through the so-called price gap, so that a rise in policy rates has two effects on the long rate: (i) it 
directly increases the long rate, and (ii) it indirectly reduces the long rate as inflation expectations 
decrease. Graph 6 compares the responses of the representative long-term interest rate to the 
temporary increase in short rates in the central bank models. There is indeed some indication that the 
estimated response of the long rates is smaller in the participating ERM countries, although in many 
cases the differences are not very large. 24 

The analysis in the paragraph above assumes that it is long rates that matter. However, in 
Section II it was already indicated that in many cases short rates are important. This might explain 
why, in contrast with the MCM results, the relative importance of substitution effects versus cost-of­
capital effects differs across countries. In the German and Belgian models, for example, substitution 
effects on consumption may be more important (see Table III.1) because the savings decisions of 
households depend on short term interest rates, while most of the investment decisions depend on 

23 Recall that in the MCM simulations this issue does not arise as the response of the nominal long~term rate is identical 
across countries. 

24 The maturity of the long rates will also determine their responsiveness. See e.g. Nicoletti et al. (1995) for one·reason 
why the Italian long rates respond so vigorously. 
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Graph 6 

Responses of nominal long-term interest rates to a temporary 100 basis point increase 
in policy-determined interest rates 
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long-term rates. Extreme examples of the importance of this ldnd of modelling decisions can be found 
in the MTF and QPM models, where only short rates matter. 

In spite of the differences in relative importance of the various transmission channels, it 
can be seen from Table IV.I that in all cases investment is the most important GDP component in 
explaining the decline in output. The interpretation might, however, differ with in some countries 
investment being purely driven by accelerator effects coming from consumption and net exports, 
while in other countries investment responds directly to a higher cost of capital. 

v. CONCLUSION 

In this note we report and summarise the results of a simulation comparison project 
organised at the BIS that includes the central bank models of twelve countries. This project is only a 
first step in trying to better understand the structure of these macroeconomic models and their role in 
policy formulation and evaluation. 

More concretely, the central banlc modelling groups were asked to simulate the effects on 
the economy of a 100 basis point increase in policy-determined rates during eight quarters. One of the 
goals of this exercise was to find out whether cross-country differences in monetary policy 
effectiveness could be related to cross-country differences in financial structure. In most cases, 
financial structure is only indirectly modelled. In particular, the structure of financial markets 
influences the modeller's decision as to which interest rates and asset prices are included and how the 
different spending components respond to these interest rates. The structure of balance-sheet positions 
also affects possible income and cash-flow effects that might have been modelled. 

Not surprisingly, the conclusions that can be drawn from this exercise are not · 
unambiguous. Although the simulation results from the central banlc models appear to suggest that 
there are differences in the responsiveness of output and inflation to a standardised increase in the 
interest rate, it is unclear what the relative role is of differences in modelling strategy and differences 
in the underlying economic and financial structure. The simulation results from econometric models 
that use similar methodologies across countries suggest that it is hard to find significant differences in 
monetary policy effectiveness. These approaches do not, however, explicitly take into account 
differences in financial structure and consequently might be inappropriate to answer the question 
about the effects of different financial structures. 

More systematic research which singles out differences in financial structure and . 
examines the impact on the monetary policy transmission mechanism across countries seems 
appropriate. There is growing evidence at the micro level that balance-sheet constraints do play an 
important role in the spending deeisions of specific sectors. Macro evidence on how this affects the 
transmission of monetary policy changes to the economy is, however, harder to find. 

In spite of the lack of unambiguous conclusions with respect to the role of financial 
structure, the decomposition of the output responses to a monetary tightening by channel of 
transmission proves to be a useful exercise. It helps understand which channels of transmission were 
responsible for the cross-country differences, and points to some of the particular characteristics in the 
central bank models. We find that in the central banlc models the exchange rate and the cost of capital 
are the most important channels of transmission, with the exchange rate channel being more important 
in the more open economies. In countries with a large government debt, such as Italy and Belgium, 
these effects are partly offset by positive interest income effects. 
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Table I 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary 1 percentage point increase in short-term interest rates in 1994 and 1995 
with endogenous nominal exchange rates1·2 

1994 1995 1996 1997 1998 

1. Short-term interest rate ( 0/o) 
United States ................................. 0.86 0.85 0.00 0.00 0.00 
Japan ............................................. 0.92 0.92 0.00 0.00 0.00 
Germany ........................................ 0.88 0.92 0.05 0.02 0.02 
France ........................................... 1.00 1.00 0.00 0.00 0.00 
Italy ............................................... 0.79 1.01 023 0.01 0.00 
United Kingdom ............................ 1.00 1.00 0.00 0.00 0.00 
Canada ·········································· 1.00 1.03 - 2.72 - 1.96 - 1.29 
Netherlands ................................... 1.00 1.00 0.00 0.00 0.00 
Belgium ......................................... 1.00 1.00 0.00 0.00 0.00 
Spain ············································· 1.00 1.00 0.00 0.00 0.00 
Austria ........................................... 0.97 0.75 - 0.17 0.04 - 0.01 
Switzerland .................................... 0.57 0.62 0.05 0.00 0.00 1 

2. Long~term interest rate (o/o) 

Ii United States ................................. 0.19 0.47 0.43 0.41 0.27 
Japan ············································· 0.34 0.50 0.17 0.02 0.04 

' Gennany ........................................ 0.13 0.22 0.08 - 0.03 - 0.03 
[ 

France ............................................ 0.24 0.29 0.05 - 0.02 - 0.02 
Italy ............................................... 0.62 0.77 0.36 0.18 0.06 
United Kingdom ···························· 0.37 0.45 0.15 0.12 0.09 
Canada ·········································· 0.11 0.00 - 1.28 - 1.02 - 0.61 
Netherlands ................................... 0.26 0.31 0.05 0.02 -0.02 
Belgium ......................................... 0.20 0.23 - 0.02 0.00 0.12 
Spain ............................................. 0.37 0.48 0.18 0.10 0.06 
Austria ........................................... 0.32 0.37 0.10 0.05 0.02 
Switzerland .................................... 0.15 0.17 0.02 0.00 0.00 

3. Mortgage rate ( 0/o) 
United States ................................. 0.30 0.58 0.43 0.39 0.26 
Japan ............................................. 
Gennany ........................................ 
France ........................................... 
Italy ............................................... 
United Kingdom ............................ 0.92 1.00 0.08 0.00 0.00 
Canada .......................................... 
Netherlands ................................... I, 
Belgium ......................................... 0.11 0.31 - 0.01 - 0.06 0.04 
Spain ............................................. ii 
Austria ........................................... Ii 
Switzerland (new) ......................... 0.12 0.19 0.07 0.00 0.00 i 

(existing) ................... 0.07 0.19 0.07 0.00 0.00 

4. Bank lending rate (o/o) 
United States ................................. 
Japan (short) ................................ 0.64 0.86 0.16 - 0.14 - 0.17 

(long) ................................. 0.28 0.49 0.21 0.02 0.03 
Germany ........................................ 0.55 0.88 0.38 0.07 0.02 
France ........................................... 0.43 0.45 0.02 0.00 - 0.01 
Italy ............................................... 0.63 0.90 0.26 - 0.17 - 0.07 
United Kingdom ............................ 
Canada .......................................... 
Netherlands (short) ........................ 1.00 1.00 0.00 0.00 0.00 

Belgium ......................................... 0.75 0.95 0.21 0.00 - 0.01 
Spain· ............................................. 
Austria ........................................... 0.65 0.83 0.31 0.18 0.09 

Switzerland .................................... 
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Table I (cont.) 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary 1 percentage point increase in short-term interest rates in 1994 and 1995 
with endogenous nominal exchange ratesl,2 

1994 1995 1996 1997 1998 

Deposit rate (o/o) 
United States ................................. 0.49 0.58 0.15 0.11 0.08 
Japan ............................................. 
Gennany ........................................ 0.76 0.83 0.05 - 0.00 0.01 
France ........•.................................. 

Italy ............................................... 0.42 0.72 0.28 0.03 0.02 
United Kingdom ............................ 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Netherlands ................................... 1.00 1.00 0.00 0.00 0.00 
Belgium ......................................... 0.05 0.08 0.02 - 0.02 0.02 
Spain ............................................. 0.17 0.36 0.24 0.08 O.Q3 
Austria ........................................... 
Switzerland .................................... 0.54 0.62 0.08 0.00 0.00 

Real short-term interest rate (0/o) 
United States ................................. 1.03 1.21 0.52 0.93 1.40 
Japan ............................................. 0.92 0.96 0.10 0.10 0.04 
Germany ........................................ 0.77 0.86 0.12 0.10 0.12 
France ........................................... 1.05 1.10 0.10 0.06 0.01 
Italy ............................................... 1.47 1.13 - 0.14 - 0.35 - 0.27 
United Kingdom ......................•..... 0.70 0.70 1.05 1.75 1.10 
Canada .......................................... 1.10 1.61 - 1.52 - 0.80 - 0.67 
Netherlands ................................... 
Belgium ......................................... 1.14 1.34 0.31 0.02 - 0.26 

Spain ............................................. 1.28 1.28 0.13 0.30 0.34 
Austria (call money) ....................... 1.12 0.39 - 0.14 0.09 0.01 
Switzerland .................................. : . 0.60 0.43 0.07 0.30 0.06 

Real long-term interest rate {o/o) 
United States ................................. 0.15 0.46 0.63 0.79 0.98 
Japan ............................................. 0.33 0.54 0.27 0.12 0.07 
Gennany ...... · .................................. 0.10 0.18 0.12 0.06 O.Q7 
France ........................................... 0.29 0.39 0.15 0.05 - 0.01 

Italy ............................................... 1.11 0.91 0.20 - 0.18 - 0.21 
·united Kingdom .... '.' ..•.................. 0.03 0.14 1.20 1.87 1.20 
Canada .......................................... 
Netherlands ................................... 0.27 0.39 0.18 0.11 - 0.01 
Belgium ......................................... 0.35 0.57 0.28 0.02 - 0.14 
Spain ............................................. 0.65 0.77 0.30 0.40 0.40 

Austria ........................................... 0.34 0.42 0.15 0.10 0.04 

Switzerland .................................... 0.52 0.43 0.10 0.30 0.06 

User cost of capital 
United States .............................. 0.82 2.46 3.19 3.85 4.32 

0.99 3.44 4.64 4.57 5.39 

3.31 6.52 6.66 9.38 12.81 

Japan ........................................... ,. 
Gennany .................................... 0.61 1.14 0.73 0.32 0.30 

1.10 1.91 0.99 0.10 - O.Q3 

1.28 2.21 1.39 0.75 0.71 

France ........................................... 
Italy ............................................... 2.05 4.16 1.73 - 0.22 - 0.91 

United Kingdom ............................ - 0.10 10.02 1.83 2.97 1.98 

Canada .......................................... 
Netherlands ................................... 0.21 1.04 1.56 0.85 - 0.41 

Belgium ......................................... 0.56 0.53 - 0.17 - 0.28 - 0.28 

Spain ............................................. 0.62 0.64 0.16 0.31 0.31 

'I 
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Table I (cont.) 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary 1 percentage point increase in short-term interest r~tes in 1994 and 1995 
with endogenous nominal exchange rates1·2 

Austria .......................................... . 
Switzerland ................................... . 

9. Nominal effective exchange rate 
United States ................................ . 
Japan ............................................ . 
Germany ....................................... . 
France .......................................... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

10. Real effective exchange rate 
United States ................ : ............... . 
Japan ............................................ . 
Germany ....................................... . 
France .......................................... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

11. Stock prices 
United States ................................ . 
Japan ............................................ . 
Germany ....................................... . 
France .......................................... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . - 0.72 - 1.83 - 1.72 - 1.03 - 0.64 

Belgium ....................................... .. - 0.49 - 0.83 - 0.56 - 1.04 - 1.75 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

12. House prices 
United States ................................. . 
Japan ............................................ . 
Germany ....................................... . 
France ......................................... .. 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . - 0.16 - 1.13 - 1.84 - 1.52 - 1.14 

Belgium ........................................ . - 0.46 - 1.93 - 3.35 - 2.86 - 1.09 
Spain ............................................ .. 
Austria ......................................... .. 
Switzerland ................................... . 
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Table I (cont.) 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary 1 percentage point increase in short~term interest rates in 1994 and 1995 
with endogenous nominal exchange rates1'2 

1994 1995 1996 1997 1998 

13. Monetary aggregate 
United States ································· - 0.82 - 1.72 -2.04 - 2.76 - 4.46 
Japan ............................................. - 0.55 - 2.10 -2.48 - 1.37 - 0.55 
Gennany (M3) ······························· -. 0.44 - 0.83 - 0.80 - 0.64 - 0.43 
France (M3) ................................... - 0.69 - 0.64 -0.24 - 0.32 - 0.36 
Italy (M2) ...................................... - 0.61 - 1.66 -1.33 - 0.26 - 0.13 
United Kingdom •........................... - 0.44 - 0.89 - 0.98 - 1.67 - 2.70 
Canada .......................................... 
Netherlands (M2) .......................... 0.63 0.52 - 0.56 - 0.69 - 0.46 
Belgium ......................................... - 0.19 - 0.68 - 0.96 - 0.88 - 0.90 
Spain ............................................. - 0.63 - 1.26 - 1.16 - 0.86 - 0.36 
Austria ........................................... "0.61 - 0.18 0.48 - 0.03 0.00 
Switzerland (monetary base) .......... - 0.78 - 1.37 - 0.83 - 0.67 - 0.81 

14. Total domestic credit 
United States ................................. 
Japan ············································· 
Germany (private) ......................... - 0.11 - 0.39 "0.58 - 0.59 - 0.54 

(public) .......................•.. 0.05 0.31 0.75 1.14 1.14 
France ........................................... 
Italy ............................................... -0.14 0.02 0.48 0.90 1.11 
United Kingdom ............................ 
Canada .......................................... 
Netherlands(bank to private) .......... - 0.07 - 0.36 - 0.82 - 0.94 - 0.84 

(bank to public) .......... - 1.06 - 1.25 1.04 0.01 0.10 
Belgium ......................................... - 0.42 - 0.68 - 0.62 - 0.54 - 0.06 
Spain ............................................. 

. 
Austria ........................................... - 0.03 - 0.42 - 0.48 - 0.07 0.02 
Switzerland .................................... 

I 

11 
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I 

II 
I 

II 
11 
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Table II 

Real economic activity, price developments, fiscal and trade balance 

Policy experiment: Temporary 1 percentage point increase i~ short-term interest rate11 in 1994 and 1995 with 
endogenous nominal exchange rates1'2 

1994 1995 1996 1997 1998 

Real GDP 
United States ································· - 0.07 - 0.50 - 1.21 - 1.80 - 2.09 
Japan ............................................. - 0.16 - 0.70 - 1.23 - 1.16 - 0.59 
Germany ........................................ - 0.15 - 0.37 - 0.30 - 0.07 0.09 
France ........................................... - 0.18 - 0.36 - 0.20 0.01 0.07 
Italy ............................................. ,. - 0.32 - 0.53 - 0.22 - 0.08 - 0.13 
United Kingdom ............................ - 0.35 - 0.89 - 0.59 0.01 0.24 
Canada .......................................... - 0.22 - 1.15 - 1.28 0.40 0.81 
Netherlands ··································· - 0.10 - 0.18 - 0.15 - 0.09 - 0.01 
Belgium ......................................... - O.Q3 - 0.12 - 023 - 0.15 0.02 
Spain ............................................. - 0.05 - 0.02 0.03 - 0.17 - 0.17 
Austria ........................................... - 0.08 - 0.14 - 0.02 0.04 0.01 
Switzerland .................................... - 0.11 - 0.57 - 1.10 - I.I I - 0.67 

Private consumption 
United States ................................. 0.00 - 0.22 - 0.67 - 0.94 - 0.83 
Japan ............................................. - 0.08 - 0.36 - 0.64 - 0.67 - 0.41 
Germany ........................................ - 0.14 - 0.26 - 0.13 0.02 0.13 
France ........................................... 0.07 0.01 - 0.05 0.04 0.08 
Italy ............................................... - 0.13 - 0.30 0.00 0.38 0.44 
United Kingdom ............................ - 0.36 - 0.88 - 0.67 - 0.22 0.05 
Canada .......................................... - 0.17 - 0.97 - 1.50 - 0.38 0.28 
Netherlands ................................... - 0.05 - 0.16 - 0.22 - 0.18 - 0.04 
Belgium ......................................... 0.01 0.02 - 0.07 - 0.10 0.00 
Spain ............................................. - 0.04 0.19 0.16 - 0.14 0.05 
Austria ........................................... - 0.12 - 0.15 - 0.08 - 0.12 - 0.12 
Switzerland .................................... 
Government expenditure 
United States ................................. 0.01 0.05 0.04 - 0.03 - 0.07 
Japan ............................................. 0.02 0.09 022 0.31 0.28 
Germany ........................................ 0.01 0.09 0.16 0.11 0.01 
France ........................................... 0.00 0.00 0.00 0.00 0.00 
Italy ............................................... - 0.09 - 0.08 - 0.04 - 0.01 0.01 
United Kingdom ............................ 0.00 0.00 0.00 0.00 0.00 
Canada .......................................... - 0.09 - 0.45 - 0.49 0.19 0.33 
Netherlands ................................... 0.00 0.00 0.00 0.00 0.00 
Belgium ......................................... 
Spain ............................................. 0.09 0.09 0.05 0.05 - 0.00 
Austria ........................................... 0.00 0.00 0.00 0.00 0.00 
Switzerland .................................... 

Private investment 
United States ................................. - 0.47 - 2.34 - 4.79 - 6.57 - 7.38 
Japan ............................................. - 0.39 - 1.85 - 3.14 - 2.73 - I.II 
Germany ........................................ - 0.43 - 1.21 - 0.80 0.30 0.63 
France ........................................... 
Italy ( excl. inventories) ................... - 1.10 - 2.29 - 1.95 - 1.72 -228 
United Kingdom ............................ - 1.54 - 4.20 - 3.30 - 1.80 -2.70 
Canada .......................................... - 0.11 - 0.81 - 1.16 - 0.08 1.80 
Netherlands ................................... 
Belgium ......................................... - 0.34 - 1.67 - 2.72 1.68 - 0.25 
Spain ............................................. - 0.43 - 0.88 - 1.01 - 0.92 - 0.49 
Austria ........................................... 
Switzerland .................................... 
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Table II (cont.) 

Reail economic activity, price developments, fiscal and trade balance 

Policy experiment: Temporary 1 percentage point increase in short-term interest rates i1_11994 and 1995 with 
endogenous nominal exchange rates1,2 

1994 1995 1996 1997 1998 

Residential investment 
United States ................................. -0.98 - 3.64 - 5.31 - 6.12 -7.01 
Japan ............................................. - 0.65 - 2.86 - 3.52 - 2.17 - 1.23 
Germany ............................ • ............ - 0.27 - 0.95 - 0.87 0.08 0.57 
France ··········································· - 1.26 - 2.42 - 1.71 - 0.85 - 0.44 
Italy ............................................... - 0.34 - 0.71 - 0.77 - 0.84 - 0.64 
United Kingdom ···························· 
Canada ·········································· 
Netherlands ................................... 0.00 - 1.14 - 2.21 - 1.32 - 0.33 
Belgium ......................................... - 0.86 -4.27 -7.12 - 4.02 0.88 
Spain ............................................. 0.09 0.27 0.31 0.21 0.11 
Austria ........................................... 0.00 - 0.15 - 0.24 - 0.02 0.08 
Switzerland .................................... 

Non-residential investment 
United States ................................. - 0.18 - 1.33 - 3.59 - 5.77 - 6.92 
Japan ............................................. -0.19 - 1.41 -2.90 -2.76 - 1.17 
Germany ........................................ - 0.67 - 1.56 - 0.71 0.55 0.69 
France ........................................... - 1.72 -2.33 - 0.46 0.81 1.07 
Italy ............................................... - 1.41 -2.86 - 2.36 - 2.02 -2.83 
United Kingdom ............................ 
Canada .......................................... 
Netherlands ................................... - 0.24 - 0.91 - 1.23 - 0.75 0.06 
Belgium ......................................... - 0.19 - 0.75 - 1.15 - 0.96 - 0.64 
Spain ............................................. - 0.62 - 1.27 - 1.41 - 1.24 - 0.64 
Austria ........................................... - 0.11 - 0.65 -0.67 -0.16 - 0.04 
Switzerland .................................... 

Exports 
United States ................................. - 0.02 - 0.29 - 1.06 - 1.99 - 2.82 
Japan ............................................. - 0.15 - 0.42 - 0.57 - 0.49 - 0.34 
Germany ........................................ - 0.29 - 0.65 - 0.44 - 0.11 - 0.07 
France ........................................... - 0.17 - 0.28 - 0.14 0.01 0.08 
Italy ............................................... - 0.24 - 0.32 - 0.19 0.06 0.17 
United Kingdom ............................ - 0.19 - 0.63 - 0.63 - 0.09 0.37 
Canada •......................................... - 0.13 - 0.75 - 0.68 0.73 0.77 
Netherlands ................................... - 0.04 0.05 0.10 0.06 0.02 
Belgium ......................................... - 0.07 - 0.03 0.05 0.03 0.00 
Spain ............................................. - 0.26 -0.52 - 0.30 0.03 0.17 
Austria ........................................... - 0.20 - 0.15 0.06 0.03 0.03 
Switzerland .................................... 

Imports 
United States ................................. - 0.07 - 0.65 - 1.55 - 1.99 - 1.63 

Japan ............................................. - 0.02 - 0.24 - 0.40 - 0.08 0.34 

Germany ........................................ - 0.24 - 0.68 - 0.50 0.06 0.21 

France ........................................... - 0.43 - 0.70 - 0.03 0.53 0.46 

Italy ............................................... - 0.39 - 0.97 - 0.50 - 0.08 - 0.28 

United Kingdom ............................ - 0.69 - 1.57 - 1.70 - 2.15 - 3.28 

Canada .......................................... 0.05 - 0.01 - 0.69 - 0.89 - 0.05 

Netherlands ................................... - 0.01 - 0.09 - 0.22 - 0.20 - 0.02 

Belgium ......................................... - 0.07 - 0.18 - 0.26 - 0.19 - 0.08 

Spain ............................................. - 0.43 - 0.69 -0.63 - 0.42 0.27 

Austria ........................................... - 0.15 - 0.22 -0.01 0.06 0.00 

Switzerland .................................... 
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Table II (cont.) 

Real economic activity, price developments, fiscal and trade balance 

Policy experiment: Temporary 1 percentage point increase in short-term interest rat~s in 1994 and 1995 with 
endogenous nominal exchange rates1·2 

1994 1995 1996 1997 1998 

9. Unemployment rate (o/o) 
United States ................................. 0,02 0.17 0.47 0.76 0.91 
Japan ............................................. 0.01 0.02 0.03 0.02 - 0.00 
Germany-........................................ 0.08 0.24 0.23 0.08 0.02 
France ··········································· 0.02 0.06 O.D7 0.04 0.01 
Italy ............................................... 0.03 0.11 0.13 0.11 0.09 
United Kingdoffi ···························· 0.15 0.83 1.29 0.97 0.46 
Canada .......................................... 0.10 0.46 0.75 0.32 - 0.25 
Netherlands ................................... 0.07 0.13 0.12 0.07 0.03 
Belgium ......................................... 0.00 0.01 0.05 0.07 0.04 
Spain ............................................. 0.02 0.03 0.05 0.09 0.09 
Austria ........................................... - 0.09 - 0.13 - 0.08 -0.05 - 0.03 
Switzerland .................................... 0.03 0.21 0.43 0.55 0.41 

10. Real disposable income 
United States ................................. 0.15 0.10 -0.25 -0.49 - 0.48 
Japan ············································· - 0.12 - 0.39 - 0.71 - 0.82 - 0.53 
Gennany ........................................ 0.05 0.14 0.22 0.33 0.40 
France ........................................... 0.11 - 0.05 - 0.18 - 0.02 0.04 
Italy ............................................... 0.07 0.74 0.74 0.12 - 0.31 
United Kingdom ···························· 0.01 - 0.31 - 0.45 -.0.19 - 0.10 
Canada .......................................... 
Netherlands ................................... 0.05 - 0.01 - 0.19 - 0.19 0.00 
Belgium ....................... , ................. 0.30 0.25 - 0.06 - 0.13 - 0.01 
Spain ............................................. 0.13 0.16 0.06 0.01 0.00 
Austria ........................................... 0.09 - 0.04 - 0.15 -0.06 - 0.04 
Switzerland .................................... 

11. GDP deflator 
United States ................................. 0.00 - 0.09 - 0.45 - 1.24 - 2.51 
Japan ............................................. 0.01 - 0.03 - 0.13 - 0.23 -0.27 
Germany ........................................ 0.03 - 0.02 - 0.20 - 0.37 - 0.48 
France ........................................... - 0.04 - 0.19 - 0.31 - 0.31 - 0.28 
Italy ............................................... - 0.39 - 0.64 - 0.53 - 0.17 0.10 
United Kingdom ............................ 0.44 0.90 - 0.25 -2.27 - 3.55 
Canada(%) .................................... -.0.08 - 0.52 - 1.14 - 1.18 - 0.60 
Netherlands ................................... - 0.08 - 0.36 - 0.47 - 0.35 -0.32 
Belgium ......................................... - 0.13 - 0.51 - 0.84 -0.80 - 0.55 
Spain ............................................. - 0.16 - 0.42 - 0.63 - 0.90 - 1.20 
Austria ........................................... 0.02 - 0.01 - 0.05 - 0.05 - 0.03 
Switzerland .................................... 0.14 0.53 0.24 - 0.35 - 0.33 

12. Consumer prices 
United States .................................. - 0.03 - 0.21 - 0.68 - 1.56 -2.90 
Japan ............................................. - 0.02 - 0.11 - 0.25 - 0.37 - 0.37 
Germany ........................................ - 0.03 - 0.14 - 0.31 - 0.45 - 0.55 
France ........................................... - 0.05 - 0.15 - 0.25 - 0.32 - 0.32 

Italy ............................................... - 0.48 - 0.64 - 0.53 - 0.17 0.10 
United Kingdom ............................ 0.89 1.27 - 0.46 - 2.36 - 3.48 
Canada(%) .................................... - 0.15 - 0.60 - 0.98 - 1.04 - 0.61 
Netherlands ................................... - 0.13 - 0.35 - 0.35 - 0.23 - 0.27 
Belgium ......................................... - 0.14 - 0.48 - 0.79 - 0.81 - 0.55 
Spain ............................................. - 0.26 - 0.54 - 0.66 -0.95 - 1.28 
Austria ........................................... - 0.02 - 0.04 - 0.05 - 0.04 - 0.02 
Switzerland .................................... - 0.03 0.18 0.05 - 0.25 - 0.31 
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Table II (cont.) 

Real economic activity, price developments, fiscal and trade balance. 

Policy experiment: Temporary 1 percentage point increase in short~term interest rates in 1994 and 1995 with 
endogenous nominal exchange ratesl,2 , 

13. Unit labour cost 
United States ................................. . 
Japan ............................................ . 
Germany ....................................... . 
France .......................................... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada(%) .................................. .. 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... .' 

14. Import prices 
United States ................................ . 
Japan .................................... , ....... . 
Germany ....................................... . 
France ........................................... . 
Italy .............................................. . 
United I<.ingdom ............................ . 
Canada(%) ................................... . 
Netherlands · .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

15. Revenues (% of GDP) 
United States ................................. . 
Japan ............................................ . 
Germany ....................................... . 
France(% of baseline GDP) ......... .. 
Italy ....................... , .... , ................. . 
United Kingdom ........................... . 
Canada ........................................ .. 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................. . 
Austria .......................................... . 
Switzerland ................................... . 

16. Primary e:Xpenditures (o/o of 
GDP) 
United States ............................... .. 
Japan (total) ................................... . 
Germany ....................................... . 
France (% of baseline GDP) ......... .. 
Italy ............................................. .. 
United Kingdom (total) .................. . 
Canada ........................................ .. 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

0.01 
0.02 
0.03 
0.11 
0.16 
0.05 
0.03 
0.04 
0.05 
0.05 
0.04 

0.10 0.26 0.41 
0.11 0.20 0.20 
0.,03 - 0.11 - 0.32 
0.22 0.12 - 0.02 
0.24 0.11 0.01 
0.18 0.27 0.36 
0.14 0.16 - 0.04 
0.08 0.08 0.04 
0.15 0.18 0.05 
0.06 0.06 0.13 
0.11 0.14 0.13 

0.51 
0.11 

- 0.46 
- 0.06 

0.00 
0.41 

- 0.09 
0.02 

- 0.06 
0.11 
0.12 
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Table II (cont.) 

Real economic activity, price developments, fiscal and trade balance 

Policy experiment: Temporary 1 percentage point increase in short-term interest rate_s in 1994 and 1995 with 
endogenous nominal exchange rates 102 · 

17. Interest payments(% of GDP) 
United States ................................ . 
Japan ............................................ . 
Germany ....................................... . 
France(% of baseline GDP) .......... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . 
Belghun ........................................ . 
Spain .................................... , ....... . 
Austria .......................................... . 
Switzerland ................................... . 

18. Government budget balance 
(%of GDP) 
United States ................................ . 
Japan ............................................. . 
Germany ....................................... . 
France(% of baseline GDP) .......... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 

Austria·····:·················· .. ················· 
Switzerland ................................... . 

19. Public sector debt(% of GDP) 
United States ................................ . 
Japan ............................................ . 
Germany ....................................... . 
France(% of baseline GDP) ......... . 
Italy .............................................. . 
United Kingdom ........................... . 
Canada ......................................... . 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

20. Current account (o/o of GDP) 
United States ................................ . 
Japan ............................................ . 
Germany(% of baseline GDP) ...... . 
France (o/o of baseline GDP) .......... . 
Italy .............................................. . 
United Kingdom .......................... .. 
Canada ........................................ .. 
Netherlands .................................. . 
Belgium ........................................ . 
Spain ............................................ . 
Austria .......................................... . 
Switzerland ................................... . 

1994 1995 

0.13 0.29 

0.06 0.24 
0.14 0.21 
0.31 0.77 

0.06 0.05 
0.03 0.10 
0.29 0.42 

- 0.23 - 0.35 
0.03 0.07 

- 0.14 - 0.44 
- 0.03 - 0.14 
- 0.27 - 0.82 
- 0.19 - 0.33 
- 0.28 - 0.93 
- 0.05 - 0.17 
- 0.09 - 0.12 
- 0.03 - 0.12 
- 0.29 - 0.44 
- 0.30 - 0.43 
- 0.01 - 0.02 

0.09 0.60 

0.12 0.72 
0.23 0.65 
1.09 2.48 

0.20 1.02 
0.17 0.56 
0.42 1.39 
0.43 0.99 
0.02 0.07 

0.02 0.12 
0.00 0.04 
0.15 0.31 

- 0.01 0.06 
- 0.03 0.01 

0.31 0.52 
-0.03 - 0.26 

- 0.01 0.01 
0.17 0.20 
0.01 0.07 

1996 1997 1998 

0.29 0.32 0.38 

0.28 0.19 0.18 
0.11 0.08 0.07 
0.69 0.38 0.30 

- 0.55 - 0.46 - 0.29 
0.13 0.13 0.12 
0.22 0.20 0.16 

- 0.21 - 0.19 - 0.20 
0.06 0.05 0.03 

- 0.71 - 0.98 - 1.15 
-0.28 - 0.28 - 0.15 
- 0.87 - 0.45 - 0.23 
- 0.17 - 0.05 - 0.02 
- 0.88 - 0.42 - 0.18 
- 0.26 - 0.36 - 0.41 

0.59 0.62 0.40 
- 0.19 - 0.16 - 0.12 
- 0.20 - 0.08 0.01 
- 0.27 - 0.34 - 0.32 
- 0.02 -0.05 - 0.06 

1.61 2.99 4.66 

1.59 2.14 2.36 
0.80 0.74 0.88 
2.73 2.41 2.21 

1.30 0.34 - 0.06 
0.79 0.78 0.78 
2.18 2.08 1.40 
1.36 1.91 2.38 
0.08 0.04 - 0.02 

0.21 0.19 0.08 
0.05 0.02 - 0.02 
0.14 -0.27 - 0.47 
0.03 - 0.10 - 0.04 
0.00 0.02 0.12 
0.31 0.30 0.46 

- 0.13 0.54 0.41 

0.09 0.09 0.02 
0.10 0.11 - 0.07 
0.08 0.07 0.07 
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Table II (cont.) 

Real economic activity, price developments, fiscal and trade balance 

Policy experiment: Temporary 1 percentage point increase in short-term interest rates in 1994 and 1995 with 
endogenous nominal exchange rates1,2 

1994 1995 1996 1997 1998 

21. Trade balance(% of GDP) 
United States ................................. 0.02 0.13 0.22 0.21 0.11 
Japan ............................................. 0.00 0.02 0.04 0.02 - 0.01 
Germany(% of baseline GDP) ....... 0.03 0.14 0.14 - 0.17 - 0.39 
France (o/o of baseline GDP) .......... 0.03 0.06 0.03 - 0.10 - 0.04 
Italy ............................................... 0.08 0.13 0.03 0.02 0.10 
United Kingdom ............................ 0.31 0.51 0.29 0.27 0.41 
Canada .......................................... - 0.15 - 0.64 - 0.11 1.09 0.45 
Netherlands ................................... 0.02 0.09 0.13 0.10 0.01 
Belgium ......................................... - 0.02 0.03 0.12 0.12 0.03 
Spain ............................................. 0.16 0.19 0.10 0.10 - 0.07 
Austria ........................................... 0.02 0.07 0.08 0.07 0.07 
Switzerland .................................... 

22. Net interest payments abroad 
(%of GDP) 
United States .................................. 0.00. 0.00 0.00 0.00 - 0.01 
Japan ........... ' .. ' ... ' ....... ' .. ' .. ' .... '''' .. '. 
Germany ........................................ 
France ........................................... 0.09 0.06 - 0.04 - 0.01 0.01 
Italy ............................................... - 0.16 - 0.14 - 0.03 0.00 0.00 

United Kingdom ............................ 0.00 0.01 0.03 0.06 0.09 
Canada .......................................... - 0.01 - 0.06 - 0.05 0.07 0.15 

Netherlands ................................... - 0.03 - 0.08 - 0.06 - 0.03 - 0.03 

Belgium ......................................... 0.00 - 0.02 - 0.01 0.00 0.00 

Spain ......................................... , .. , 0.01 0.01 - 0.00 - 0.01 - 0.01 

Austria ........................................... 
Switzerland .................................... 
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Table III.I 

Contributions to GDP by transmission channel 
(central bank models) 

Policy experiment: Temporary 100 basis point increase in short~term interest rates in 1994 and 1995 with 
endogenous exchange rates2 

of which 

Total3 Domestic 
Income/ Direct Cost of 

Exchange 

channels Wealth interest rate 
cash flow capital 

rate effect channel 

First year after shock 
United States4 ...................... - 0.07 - 0.04 0.06 - 0.01 - 0.03 - 0.06 - 0.01 
Japan ··································· - 0.16 - 0.12 - 0.03 - 0.02 - - 0.07 -0.05 
Germany ............................... - 0.15 - 0.03 0.02 - - 0.06 0.01 - 0.09 
France - 0.18 - 0.03 0.10 0.00 ' - 0.13 ................................. - - 0.09 
Italy ..................................... - 0.32 - 0.12 - 0.01 - - 0.05 - 0.06 - 0.21 
Uilited Kingdom5 ................. - 0.35 - 0.32 - 0.11 - 0.17 - 0.04 - - 0.02 
Canada6 ······························· - 0.22 - 0.11 0.00 - 0.01 - 0.08 - 0.02 - 0.11 
Netherlands ......................... - 0.10 - 0.03 0.00 - 0.01 - 0.01 - 0.01 - 0.07 
Belgium ............................... - 0.03 0.00 0.01 0.00 - 0.02 0.01 - 0.05 
Spain7 .................................. - 0.05 - 0.02 0.00 - 0.01 - 0.02 0.01 - 0.03 
Austria7 ............................... - 0.08 - 0.02 0.01 0.00 - 0.03 0.00 - 0.06 
Switzerland .......................... - 0.11 - 0.01 - - - - - 0.10 

Second year after shock 
United States4 ...................... - 0.50 - 0.39 0.18 - 0.14 - 0.14 - 0.29 - 0.06 
Japan ................................... - 0.70 - 0.58 - 0.12 - 0.11 - - 0.35 - 0.15 
Germany ............................... - 0.37 - 0.10 0.05 - - 0.14 - 0.01 - 0.24 
France ................................. - 0.36 - 0.11 0.07 - - 0.01 - 0.17 - 0.21 
Italy ..................................... - 0.53 - 0.29 0.02 - - 0.10 - 0.21 - 0.24 
United Kingdoms ................. - 0.89 - 0.78 - 0.27 - 0.29 - 0.22 - - 0.11 
Canada6 ............................... - 1.15 - 0.63 - 0.02 - 0.11 - 0.39 - 0.11 - 0.50 
Netherlands ......................... -0.18 -0.12 -0.01 - 0.03 - 0.03 - 0.05 - 0.07 
Belgium ............................... - 0.12 - 0.02 0.15 0.00 - 0.14 - 0.03 - 0.12 
Spain7 .................................. - 0.02 0.00 0.00 0.02 - 0.02 0.00 - 0.06 
Austria7 ............................... - 0.14 - 0.07 0.01 0.02 - 0.02 - 0.08 - 0.05 
Switzerland .......................... - 0.57 - 0.23 - - - - -0.34 

Third year after shock 
United States4 ...................... - 1.21 - 0.91 0.26 - 0.41 - 0.22 - 0.54 - Q.26 
Japan ................................... - 1.23 - 1.05 - 0.27 - 0.22 - - 0.56 - 0.23 
Germany ............................... - 0.30 -0.06 0.08 - -0.13 - 0.01 - 0.22 
France ................................. - 0.20 - 0.05 - 0.00 - - 0.00 - 0.05 - 0.14 
Italy ..................................... - 0.22 -0.21 0.12 - - 0.05 - 0.28 0.02 
United Kingdoms ................. - 0.60 - 0.39 - 0.26 0.05 - 0.18 - -0.20 
Canada6 ............................... - 1.28 - 0.87 - 0.03 - 0.29 - 0.40 - 0.15 - 0.31 
Netherlands ......................... - 0.15 - 0.14 - 0.01 - 0.03 - 0.02 - 0.08 - 0.02 
Belgium ............................... - 0.23 - 0.09 0.25 0.01 - 0.21 - 0.14 - 0.13 
Spain7 .................................. - 0.03 - 0.01 0.00 0.02 - 0.01 - 0.02 - 0.05 
Austria7 ............................... - 0.02 - 0.02 0.00 - 0.01 0.03 - 0.04 0.01 
Switzerland .......................... - 1.01 - 0.57 - - - - - 0.44 
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Table III.2 

Contributions to GDP by transmission channel 
(simulation results from the MCM model) 

Policy experiment: Temporary 100 basis point increase in short~term interest rates in i994 and 1995 with 
endogenous exchange rates 

of which 

Total Domestic 
Income/ Direct Cost of 

Exchange 
channels interest rate 

cash flow capital 
rate effect channel 

First year after shock 
United States ·········································· - 0.46 - 0.34 0.04 - 0.07 - 0.31 - 0.13 
Canada .................................................... - 0.65 - 0.27 0.04 - 0.04 - 0.27 - 0.37 
France ..................................................... - 0.68 - 0.33 0.02 - 0.04 - 0.31 - 0.36 
Germany ........................................ : ......... - 0.72 - 0.28 0.08 - 0.07 - 0.29 - 0.45 
Italy ......................................................... - 0.44 - 0.12 0.26 -0.05 - 0.33 - 0.33 
Japan ....................................................... - 0.61 - 0.40 0.02 - 0.05 -0.37 - 0.22 
United Kingdom ······································ - 0.92 - 0.44 - 0.03 - 0.05 - 0.36 - 0.50 

Second year after shock 
United States .......................................... - 0.58 - 0.48 0.09 - 0.11 - 0.46 - 0.11 
Canada ···················································· - 0.61 - 0.28 0.06 - 0.04 - 0.30 - 0.34 

France ..................................................... - 0.70 - 0.39 0.04 - 0.04 - 0.39 - 0.30 

Germany .................................................. - 0.65 - 0.28 0.12 - 0.07 - 0.33 - 0.37 

It~ly ························································· - 0.30 - 0.07 0.43 - 0.06 - 0.44 - 0.25 
. 

Japan ....................................................... - 0.81 - 0.62 0.04 - 0.07 - 0.59 - 0.21 

United Kingdom ...................................... - 1.20 - 0.63 - 0.05 - 0.05 -0.53 - 0.56 

Third year after shock 
United States ·········································· - 0.17 - 0.15 0.08 - 0.08 - 0.15 -o.m 
Canada .................................................... - 0.05 0.05 0.02 - 0.00 0.03 - 0.10 

France ····················································· - 0.10 - 0.02 0.02 - 0.01 - 0.03 - 0.08 
Germany .................................................. - 0.03 0.06 0.05 - 0.01 0.02 - 0.07 

Italy ......................................................... 0.11 0.14 0.23 -0.02 - 0.07 - 0.05 

Japan ....................................................... - 0.31 - 0.24 0.03 - 0.04 - 0.23 - 0.08 

United Kingdom ...................................... - 0.31 - 0.12 - 0.02 - 0.01 - 0.09 - 0.18 
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TableN.l 

Contributions to GDP by GDP component 
(central bank models) 

Policy experiment: Temporary 100 basis point increase in short-term interest rates in 1994 and 1995 with 
endogenous exchange rates2 

of which 

Domestic Private 
Govern-

Total ment Private Exports Imports 
demand consump- invest-

tion 
exp en-

ment diture 

First year after shock 
United States ········································ - 0.07 - 0.08 0.00 0.00 - 0.08 0.00 0.01 
Japan ···················································· - 0.16 - 0.14 - 0.05 0.00 - 0.09 - 0.02 0.00 
Germany ................................................. - 0.15 - 0.12 - 0.08 0.00 - 0.04 - 0.11 0.08 
France ·················································· - 0.18 - 0.26 0.04 0.00 - 0.30 - 0.05 0.12 
Italy ...................................................... - 0.32 - 0.35 - 0.08 - 0.01 - 0.26 - 0.07 0.1 I 
United Kingdom8 .................................. - 0.35 - 0.56 - 0.27 0.00 - 0.29 - 0.06 0.21 
Canada9 ................................................ - 0.22 - 0.15 - 0.1 I - 0.02 - 0.02 - 0.05 - 0.02 
Netherlands .......................................... - O.IO - 0.09 - 0.03 0.00 - 0.06 - 0.03 0.01 
Belginm ................................................ - 0.03 - 0.03 0.01 - 0.04 - 0.05 0.05 
Spain ···················································· - 0.05 - 0.11 - 0.03 0.02 - 0.10 - 0.07 0.13 
Austria .................................................. - 0.08 - 0.09 - 0.06 - 0.03 - 0.08 0.09 
Switzerland ........................................... - 0.11 - 0.16 - 0.04 - 0.02 -0.10 - 0.11 0.17 

Second year after shock 
United States ········································ - 0.50 - 0.56 - 0.15 0.01 - 0.42 - 0.04 0.10 
Japan ···················································· - 0.70 - 0.68 -o.io 0.02 - 0.50 - 0.06 0.04 
Germany ................................................ - 0.37 - 0.33 - 0.14 0.02 - 0.21 - 0.26 0.21 
France ·················································· - 0.36 - 0.48 0.01 - 0.00 - 0.49 - 0.08 0.20 
Italy ...................................................... - 0.53 - 0.70 - 0.19 - 0.01 - 0.50 - 0.09 0.28 
United Kingdoms .................................. - 0.89 - 1.27 - 0.65 0.00 - 0.62 - 0.19 0.42 
Canada9 ................................................ - 1.15 - 0.87 - 0.67 - 0.09 - 0.11 - 0.28 0.00 
Netherlands ·········································· - 0.18 - 0.27 - 0.10 0.00 - 0.17 0.03 0.06 
Belgium ................................................ - 0.12 - 0.24 0.01 - 0.25 - 0.02 0.15 
Spain ···················································· - 0.02 - O.IO 0.12 0.02 - 0.24 - 0.15 0.22 
Austria .................................................. - 0.14 - 0.18 - 0.08 - O.IO - 0.07 0.1 I 

. 
Switzerland ........................................... - 0.57 - 1.06 - 0.24 - 0.11 - 0.71 - 0.42 0.90 

Third year after shock 
United States ........................................ - 1.21 - 1.31 - 0.45 0.01 - 0.87 - 0.14 0.24 
Japan ···················································· - 1.23 - 1.21 - 0.36 0.04 - 0.89 - 0.08 0.06 
Germany ................................................ - 0.30 - 0.28 - 0.07 0.03 - 0.24 - 0.18 0.15 
France ·················································· - 0.20 - 0.17 - 0.03 - 0.00 - 0.14 - 0.04 0.01 
Italy ...................................................... - 0.22 - 0.32 0.00 - 0.01 - 0.31 - 0.06 0.14 
United Kingdom8 .................................. - 0.60 - 0.85 - 0.47 0.00 - 0.38 - 0.20 0.37 
Canada9 ················································ - 1.28 - 1.30 - 1.04 - O.IO - 0.16 - 0.26 0.28 
Netherlands .......................................... - 0.15 - 0.36 - 0.13 0.00 - 0.23 0.07 0.15 
Belgium ................................................ - 0.23 - 0.50 - 0.05 - 0.45 0.04 0.22 
Spain .................................................... - 0.03 - 0.17 0.10 0.01 - 0.28 - 0.09 0.22 
Austria .................................................. - 0.02 - 0.13 - 0.04 - 0.09 0.03 0.07 
Switzerland ........................................... - I.OJ - 2.24 - 0.50 - 0.18 - 1.56 - 0.51 1.73 

. 
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Table IV.2 

Contributions to Gllll' by GDP component 
(simulation results from the MCM model) 

Policy experiment: Temporary 100 basis point increase in short-term interest rates in 1994 and 1995 with 
endogenous exchange rates 

Private 
Total Private 

Exports consump-
investment 

tion 

First year after shock 
United States ..................................... -0.46 - 0.05 - 0.29 - 0.07 
Canada .............................................. - 0.65 - 0.01 - 0.26 - 0.18 
France ............................................... - 0.68 - 0.07 - 0.29 - 0.17 
Germany ............................................ - 0.72 - 0.06 - 0.28 - 0.23 
Italy ................................................... - 0.44 0.20 - 0.29 - 0.17 
Japao ................................................. - 0.61 - 0.16 - 0.32 - 0.10 

United Kingdom ......................•......... - 0.92 - 0.17 - 0.35 - 0.23 

Second year after shock 
United States ..................................... - 0.58 - 0.13 - 0.42 - 0.06 

Canada .............................................. - 0.61 - 0.15 - 0.35 - 0.11 
France ............................................... - 0.70 - 0.22 - 0.40 - 0.11 

Germany··························~················· - 0.65 - 0.20 . - 0.36 - 0.15 

Italy ................................................... - 0.30 0.35 - 0.37 - 0.13 
Japan ................................................. - 0.81 - 0.39 - 0.44 - 0.05 
United Kingdom ................................ - 1.20 - 0.44 - 0.64 - 0.21 

Third year after shock 
United States ..................................... - 0.17 - 0.12 - 0.10 - 0.00 

Canada .............................................. - 0.05 - 0.11 - 0.08 0.01 
France ............................................... - 0.10 - 0.18 - 0.08 0.01 
Germany ............................................ - 0.03 - 0.14 - 0.07 0.01 
Italy ................................................... 0.11 0.32 - 0.08 - 0.03 
Japao ................................................. - 0.31 - 0.34 - 0.10 0.02 
United Kingdom ................................ - 0.31 -0.34 - 0.24 - 0.03 

Table V 

The response of domestic demand to a 100 basis point increase 
in policy-determined iuterest rates during eight quarters 

(domestic channels only) 

Imports 

0.05 
0.20 
0.16 
0.16 
0.19 
0.03 
0.19 

- 0.03 
0.00 

- 0.03 
- 0.06 

0.15 
- 0.07 
- 0.08 

- 0.06 
- 0.14 
- 0.15 
- 0.17 

0.10 
- 0.11 
- 0.29 

First year Second year Third year 

United States .................... - 0.08 - 0.58 - 1.30 

Japan ................................ - 0.13 - 0.68 - 1.19 

Germany ........................... - 0.10 - 0.22 - 0.13 

France .............................. - 0.21 - 0.32 - 0.06 

Italy .................................. - 0.21 - 0.56 - 0.43 

United Kingdom ............... - 0.55 - 1.28 - 0.90 

Canada ............................. - 0.15 -0.89 - 1.33 

Netherlands ...................... - 0.08 - 0.29 - 0.35 

Belgium ............................ - 0.02 - 0.10 - 0.26 

Spain ................................ - 0.19 -0.22 - 0.22 

1j 

I 
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Notes to the tables 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages. See 
the central bank contributions in this volume for definitions of the variables reported. The reported simulation results 
are annual averages. 

2 In the French, Dutch and Belgian simulations it is assumed that the nominal exchange rates between the six ERM 
countries Germany, France, the Netherlands, Denmark, Belgium and Luxembourg remain fixed. As opposed to the 
BIQM simulation results plotted in the graphs, the decoinposition results shown in the tables are for· the fully 
endogenous exchange rate case. , 

3 The difference between the total and the sum of the domestic interest rate effects and the exchange rate channel is due to 
the interaction between the different channels and rounding errors. In the Bundesbank model it also includes the price­
gap channel. 

4 In the MPS model the direct interest rate effect on consumption is the cost-of-capital effect on consumer durables 
spending. In the MTF model of the Bank of England, the direct interest rate effect is on total domestic demand and 
consequently might include income, substitution and cost-of-capital effects. 

5 In the MTF model of the Bank of England the income/cash-flow channel reflects the effect of interest payments on the 
retail price index and subsequently on spending. The wealth channel includes the effect of real balances, the capital 
stock and the net foreign asset position on domestic spending. 

6 The scenario reported is scenario 3 iri Hunt et al.: an interest rate increase under inflation targeting, from the steady 
state. In the QPM model of the Bank of Canada the definition of the channels differs quite substantially from the ones 
agreed. See the discussion in Section IV of the main text and Hunt et al. If one adds the contribution of the wealth 
channel to the exchange rate channel and adds a share of the contributions of the cost of capit!ll and income/cash-flow 
channel to the direct interest rate channel and the exchange rate channel according to their relative importance, the 
contributions of domestic versus exchange rate channels is respectively -0.09 and -0.13 in the first year after the shock, 
-0.44 and -0.69 in the second year after the shock and -0.47 and -0.71 in the third year after the shock. 

7 In the Spanish and Austrian models the. reported wealth effect primarily works through real money balances. 
8 In the MTF model the clecompositiou- in private consumption and private investment is rather mechanistic, as only total 

domestic demand is modelled. Moreover, the difference between the total effect on GDP and the sum of the components 
is due to a factor cost adjustment. 

9 In the QPM model private consumption includes residential construction and inventories, partly explaining the 
relatively large contribution. 
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APPENDIX 

Sunmmary of points of agreement regarding the policy simunlations 

The following are the econometric model simulations agreed upon at the 
7th-8th September 1994 meeting at the BIS on central bank macroeconometric models and the 
monetary policy transmission mechanism. 

I. THE POLICY EXPERIMENT 

The common policy experiment to be conducted for the simulation comparison will 
be a temporary increase in the policy-controlled interest rates of 100 basis points during two years, 
after which the policy rates immediately return to baseline. 

II. ASSUMPTIONS REGARDING EXCHANGE RATES AND FOREIGN 
INTEREST RATES 

1. The effects of the policy experiment are to be simulated under two assumptions regarding 
exchange rates: 

' 
(i) with fully endogenous nominal effective exchange rates; 

(ii) with exogenously fixed nominal effective exchange rates. 

2. The implicit assumption under I (ii) is that foreign interest rates also change in a way that 
is consistent with a fixed nominal effective exchange rate and the domestic interest rate change. The 
effects of such foreign interest rate changes on foreign output and prices are, however, ignored, except 
in those cases when these effects 'are endogenous to the model. 

3. The countries that currently participate in the ERM have the option of replacing II. l(i) by 
assuming fixed nominal exchange rates within the ERM, but allowing non-ERM currencies to adjust. 

4. A common procedure for endogenising the exchange rate would increase the 
comparability of the relative importance of the exchange rate channel across country simulations. One 
possibility, mentioned at the meeting, is for the ERM countries to adopt the exchange rate profile for 
the non-ERM currencies used by the Bundesbank. To the extent that this is acceptable to other central 
banks, they could similarly agree on the same profile for the nominal exchange rate. 

III. CHANNELS OF TRANSMISSION 

1. The total effect on real output of the simulation experiment under I. is to be decomposed 
by transmission channel and by GDP component. Each channel can be identified separately by using 
the full-model (Banca d1talia) method suggested in the note by E. Mauskopf and S. Siviero. This 
method consists of simulating the effect of one channel at a time, and comparing the results with the 
baseline proje~tion. It is preferred over the method in which the different channels are sequentially 
being shut down (as e.g. in the preliminary decomposition results of the Nederlandsche Bank) or 
opened up (as e.g. in the preliminary results of the Bank of England). It is also preferred over the 
method in which each channel is shut down at a time and the results are compared with the full effect 
simulation (as e.g. in the decomposition results of the Bundesbank). The difference between the total 
effect and the sum of the individual effects (which is due to interactions between the different 
channels) are to be reported in the column named "discrepancy". 
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2. To the extent that the model structure allows for their identification, the following five 
channels should be reported: 

3. 

- the income/cash-flow channel measures the direct effect of an interest rate increase on net 
interest payments of the domestic private sector and subsequently on consumption and 
possibly investment through disposable income and cash-flow terms; 

the wealth channel captures the indirect effect of an interest rate increase on consumption 
through its effect on asset prices (such as stock prices and house prices) and, hence, the 
value of financial wealth; 

the direct interest rate channel on consumption captures the direct interest rate effects on 
consumption and corresponds to the intertemporal substitution effect, if the income and 
wealth channels are separately identified. To the extent that asset prices are not 
endogenously determined, it will also capture wealth effects; 

the cost-of-capital channel captures the effect of an interest rate increase on investment 
either directly or through the cost of capital; 

the exchange rate channel works through the effect of interest rates on the nominal 
exchange rate. 

To the extent that other channels are important these may be separately reported. 

4. As is pointed out in the note by E. Mauskopf and S. Siviero (e.g. p. 15), the full-model 
decomposition implies that a particular channel can activate some of the other channels. These 
second-round effects are included in the full effect of that particular channel. For example, a nominal 
interest rate increase will affect prices and the trade balance through the exchange rate channel. The 
change in prices due to the exchange rate change could activate the cost-of-capital channel through its 
effect on the real interest rate, while the deterioration of the trade balance could activate the wealth 
channel as net foreign assets are decumulated. These second-round effects will then be included in the 
exchange rate channel. 

IV. CHOICE OF THE SIMULATION PERIOD AND BASELINE PROJECTION 

I. The simulation period starts in the first quarter of 1994, so that initial conditions are 
determined by the state of the economies at the end of 1993. 

2. The results from the simulations should be provided for a time period of at least five 
years. Where appropriate, longer-run properties (and simulation results) may be reported. 

3. Where alternative initial conditions (e.g. other cyclical starting points, different balance­
sheet positions) are viewed as critical to the results, c.entral banks are invited to present additional 
simulations in order to highlight their effects. Central banks might also present the simulation results 
for a reduction in the policy interest rate, if it is felt that asynunetries exist with respect to the 
direction of the policy-induced change in interest rates. 

4. Central banks may use their usual methods of determining the future paths of foreign 
exogenous variables necessary to construct a baseline projection. For the sake of standardisation, 
however, they may wish to conform to the projections from the IMF's World Economic Outlook: 

5. Central bank modellers may maintain the fiscal policy "rules" embedded in their models 
(e.g. to ensure intertemporal budget solvency), if these fiscal policy rules are felt to accurately reflect 
the behaviour of the fiscal authorities. Otherwise, they may allow the automatic stabilisers to work 
and keep the exogenous components of real government non-interest expenditure fixed. 

j 
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V. REPORTING FORMAT 

1. The modelling groups are asked to report the baseline values of the main exogenous 
variables in Table I and for each simulation experiment the deviations from baseline of the main 
endogenous variables in Tables II and III. Deviations from baseline should be reported as percentage 
deviations if the baseline is in levels or an index, and as absolute deviations if the baseline itself is in 
percentages (indicated by a % sign next to the variable). The values reported in the tables should be 
average values for the year. Entries that are not relevant should be left blank. Please specify on a 
separate sheet the exact definition of the reported variables. 

2. Table IV reports the contributions to real GDP changes by channel of transmission and 
by GDP component (see III). These should be reported as contributions to the perc~ntage deviation of 
real GDP (See, for example, Table IV in the note of 12th August "Brief comments on the simulations 
experiments" by the Banca d'Italia). 

3. In addition, we ask the modelling groups to provide the BIS with a diskette containing 
the quarterly deviations from baseline of each of the variables in Tables II and III for each of the 
simulated policy experiments. These files should be organised according to the same tables and could 
either be of a standard PC spreadsheet type (Lotus, Excel, if Quattro, please save in WKl-format) or a 
text file with the series in columns and the series names on top. To facilitate the processing of these 
results, it is asked to use the series names suggested in Tables II and III. The final two digits of the 
series names should be the identifier of the country: Austria=AT; Belgium=BE; Canada=CA; 
France=FR; Germany=DE; Italy=IT; Japan=JP; Netherlands=NL; Spain=ES; Switzerland=CH; 
United Kingdom=GB. For the United States MPS=MP; MCM=MC. 

Table I 

Baseli1111e val,.es of selected exoge1111ous variables 

1993 1994 1995 1996 1997 1998 

I. Foreign interest rates (o/o) .................. 

2. Oil prices a~d other commodity prices 

3. Foreign prices .................................... 

4. Foreign output ................................... 

5. World trade . ...................................... 

6. Other important exogenous variables 

Note: For 1 to 6 please specify the exact definitions of the reported variables. 
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Table II 

Irnterest rates, exchange rates and asset prices 

Policy experiment1 

Deviations from baseline2 1994 1995 1996 1997 1998 

!. Policy-controlled interest rate(%) (NPR .. ) ················ 

2. Representative (3-month) short-term interest rate (o/o) 
(NSR .. ) ..................................................................... , 
Representative long-te1m interest rate(%) (NLR .. ) .... 

3. Mortgage rate(%) (NMR .. ) . ...................................... 
Bank lending rate (%) (NBR .. ) ·································· 
Deposit rate(%) (NDR .. ) ........................................... 

4. Real short-term interest rate(%) (RSR .. ) ................... 
Real long-term interest rate(%) (RLR .. ) .................... 
User cost of capital (CCI .. ) ...................................... 

(CC2 .. ) ...................................... 

5. Nominal effective exchange rate3 (NEX .. ) ................. 
Real effective exchange rate3 (REX .. ) ........................ 
Important bilateral exchange rates (domestic currency 
per unit of foreign currency)(BXI..) .......................... 

(BX2 .. ) .......................... 

6. Stock prices (STP .. ) ................................................... 
House prices (HOP .. ) ················································· 

8. Monetary aggregate (M .. ) . ......................................... 
Total domestic credit (public and private) (DC .. ) ....... 

Note: For 1 to 8 please specify the exact definitions of the reported variables. 

I Please specify which policy experiment is simulated. 2 Percentage deviations if the baseline is in levels or an index; 
absolute differences if the baseline is in percentages (indicated by a o/o sign). 3 A positive number indicates an 
appreciation. 
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Table III 

Real economic activity, price developments, fiscal developments and foreign sector 

Policy experimentl 

Deviations from baseline2 1994 1995 1996 1997 1998 

1. Real GDP and its components:3 
Real GDP (GDP .. ) .................................................... . 
Private consumption (CON .. ) .................................... . 
Government expenditure (GOC .. ) ............................. . 
Private investment (PIN .. ) ........................................ . 

Residential (RIN .. ) .............................................. . 
Non-residential (NIN .. ) ....................................... . 
Inventories (INV .. ) ............................................ .. 

Exports (EXP .. ) ........................................................ . 
Imports (IMP .. ) ........................................................ . 

2. Unemployment rate(%) (URA .. ) .............................. . 

3. Real disposable income (RDI..) ................................ . 

4. GDP deflator (DFL..) ................................................ . 
Consumer prices (CPI .. ) ........................................... . 
Wages/earnings (WAG .. ) .......................................... . 
Unit labour cost (ULC .. ) ........................................... . 
Import prices (IPL.) .................................................. . 

5. Government accounts (o/o of nominal GDP): 
Revenues (GRE .. ) .................................. . 
Primary expenditures (GPE .. ) ............................. . 
Interest payments (GIP .. ) .................................... . 
Government budget balance4 (GEA..) ................. . 
Public sector debt (DEB .. ) ................................. . 

6. Current account(% of nominal GDP)4 (CA..) ........... . 
Trade balance(% ofnominal GDP)4 (TB .. ) .............. . 
Net interest payments abroad (% of GDP) (IPA .. ) ..... . 

Note: For 1 to 6 pleas.e specify the exact definition of the reported variables. 

1 See footnote 1 in Table II. 2 See footnote 2 in Table II. 3 All GDP components should be reported as deviations from 
baseline. 4 A positive number indicates an improvement. 
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Table IV 

Contributions to GDI.' changes by channel oftransmission and by variable 

Total 

First year after shock 
GDP2 ..................................... . 

of which: 
Private consumption ........... . 
Government expenditure ..... . 
Private investment .............. . 

Residential ....................... . 
Non-residential ................ . 
Inventories ....................... . 

Exports ............................... . 
Imports ............................... . 

Second year after shock 
GDP2 ..................................... . 

of which: 
Private consumption ........... . 
Government expenditure ..... . 
Private investment .............. . 

Residential ....................... . 
Non-residential ................ . 
Inventories ....................... . 

Exports ............................... . 
Imports ............................... . 

Third year after shock 
GDP2 ..................................... . 

of which: 
Private consumption ........... : 
Government expenditure ..... . 
Private investment ............. .. 

Residential ....................... . 
Non-residential ............... .. 
Inventories ....................... . 

Exports ............................... . 
Imports ............................... . 

Policy experiment1 

Direct 
interest 

Income/ 
cash flow 

Wealth rate effect Cost of 
on capital 

consump-
tion 

Exchange Discrep-
rate ancy3 
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Table IV (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Total 

Fourth year after shock 
GDP2 ..................................... . 

of which: 
Private consumption ........... . 
Government expenditure ..... . 
Private investment .............. . 

Residential ....................... . 
Non-residential ................ . 
Inventories ....................... . 

Exports ............................... . 
Imports ............................... . 

Fifth year after shock 
GDP2 ..................................... . 

of which: 
Private consumption ........... . 
Government expenditure ..... . 
Private investment .............. . 

Residential ....................... . 
Non-residential ................ . 
Inventories ....................... . 

Exports .............................. .. 
Imports ............................. : .. 

Final year of simulation 
GDP2 ..................................... . 

of which: 
Private consumption ........... . 
Government expenditure ..... . 
Private investment .............. . 

Residential ....................... . 
Non-residential ................ . 
Inventories ....................... . 

Exports ............................... . 
Imports .............................. .. 

Policy experiment1 

Income/ 
cash flow 

Wealth 

Direct 
interest 

rate effect Cost of Exchange Discrep-
on capital rate ancy3 

consump-
tion 

1 See footnote 1 in Table II. 2 In percentage deviation from baseline. 3 Due to interaction between the different 
channels. 
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The monetary policy transmissi0111. process illl. Australia: 
what do we know? 

Glelll.n Stevens and Jem1y Wilkinsolll.1 

INTRODUCTION 

This note sketches some aspects of the monetary policy transmission process in 
Australia. The Reserve Bank of Australia does not at present maintain a fully integrated 
macroeconometric model.2 It seemed, however, to be worth recording our ideas about how the 
monetary transmission mechanism works - the model which we "carry in our heads". 

This model is in every important respect a mainstream one. It could be characterised as a 
standard open economy macro model for output determination in the short ruo, in which monetary 
policy changes have real effects. Potential output is more or less invariant to monetary policy, 
however, and the long-ruo effect of monetary policy changes are seen exclusively in prices. An 
expectations-augmented Phillips curve, suitably incorporating movements in traded goods prices, 
determines inflation. Inflation expectations have a large backward-looking component, but will 
respond to a change in actual inflation if it persists for a while. 

This note draws on some existing research on aspects of the monetary transmission 
mechanism in Australia. It is by no means an exhaustive treatment. But while the studies referred to 
are mostly only partial in nature, they do provide useful insights into the effects of monetary policy on 
the economy; the obvious shortcomings of this approach should, nevertheless, be kept in mind. 

II. THE TRANSMISSION CHANNELS 

There are several channels through which changes in monetary policy are usually thought 
to have an effect on an open economy: 

intertemporal substitution - changes to the cost of debt or the return to savings are 
thought to have some impact on key components of spending - typically business 
investment and residential investment, and perhaps consumer spending on durables; 

wealth effects - changes in the value of financial and real assets occur with shifts in the 
interest rate used to discount their expected future returns. This may in turn affect 
consumption, investment or production decisions; 

- cash-flow effects - with increases in nominal interest rates, savers' nominal incomes are 
increased and debtors' discretionary incomes decline. If borrowers are liquidity 
constrained - if they cannot borrow more or liquidate assets in order to maintain spending 
levels in the face of higher interest rates - then their spending would be forced to fall; 

credit-rationing effects --to the extent that higher interest rates are expected to lead to 
reduced output and profits, and/or reduced collateral values, the perceived riskiness of 

The opinions expressed here are those of the authors, and do not necessarily represent those of their employer. 

2 There are, of course, macroeconometric models of the Australian economy in use. Two of the best lmown are the 
Treasury1s TRYM model, and that developed in several incarnations by Chris Murphy, the latest of which is Murphy 
(1989). 
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some lending propositions may increase, prompting prudent lenders to curtail credit 
supply; 

- excha,nge rate effects. Despite the difficulty of getting theoretical models of exchange rate 
determination to work empirically, a ceteris paribus increase in .interest rates is usually 
expected to be associated with a short-term appreciation of the exchange rate. This alters 
the prices of, and hence the demand/supply balance for, tradables. 

What about the effects on the inflation rate? This is, after all, the point of the exercise in 
implementing a change in monetary policy. 

Here are three interrelated channels: 

changes in monetary policy affect activity and hence the output and/or unemployment 
gap, which in tum affects the course of inflation relative to expectations. This effect 
might come through changing profit margins and/or higher factor costs (in particular 
wages); 

changes in interest rates affect the exchange rate, which directly affects the prices of 
tradable goods. In a very open economy, this may be the dominant channel for monetary 
policy's effect on prices; 

changes in policy may influence inflation expectations themselves. There seem to be 
relatively few instances of announced policy tightenings directly affecting expectations 
without the above channels also working. But for monetary policy to have a lasting 
impact on inflation without a lasting effect on output, expectations that drive wage and 
price-setting behaviour must adjust. 

HI. MONETARY POLICY AND INTEREST RATES 

Monetary policy is assumed throughout this analysis to work by affecting short-term 
interest rates. While on a conceptual basis there is some notional money demand function from which, 
if we knew its properties, we could read off the change in money associated with any given change in 
interest rates, little attention is given here to the role of monetary aggregates either in the transmission 
mechanism or as an intermediate target. This is a departure from earlier approaches in work at the 
Bank which gave a great deal of emphasis to the money stock as a key driver in the economy.3 It 
reflects the pragmatic recognition of difficulties in interpretation of monetary aggregates since 
fmancial liberalisation accelerated in the early 1980s, which saw an apparent breakdown of empirical 
demand for money relationships (see Stevens et al. (1987), de Brouwer et al. (1993)). This will, no 
doubt, be a topic of ongoing research; as the effects of liberalisation settle down, a reliable 
relationship between money and nominal income or prices may re-emerge. 

As in most countries, monetary policy in Australia affects directly only the shortest of 
short-term interest rates - interest rates on overnight funds in the interbank/authorised dealer market. 
In much of theory, on the other hand, it is long-term interest rates which are thought to be important, 
particularly for businesses' calculations of their cost of capital, and hence for investment decisions. 
Monetary policy's effect on these areas is therefore indirect, to the extent that long-term fixed rate debt 
contracts are important in the financial system. 

In Australia, however, more so perhaps than in many economies, floating rate contracts 
are the dominant form of funding. The vast bulk of household mortgages are at floating rates, as is a 
large proportion of business loans. While there is a significant share of business financing which is of 
a fixed rate nature, it is mostly relatively short-term - interest costs tend to be fixed for, at most, a year 

3 A series of models developed in the late 1970s modelled the effect of monetary policy as a process of money demand­
supply disequilibrium. See Johnson, Moses and Wymer (1976). 
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or two using the futures markets for bank-accepted bills. These rates are closely tied to overnight rates 
or to expectations about what monetary policy will do with overnight rates over the ensuing year or 
so. There is little in the way of a long-term private debt market - the only large-scale borrower at long­
dated fixed interest terms is the government sector. Corporations seeking to borrow long-term largely 
do so in foreign centres, at rates which Australian monetary policy is unlikely to affect directly. 

IV. INTEREST RATES AND ECONOMIC ACTIVITY 

While there are several channels through which monetary policy affects economic 
activity, distinguishing between them empirically is not straightforward. Most recent research uses 
techniques which either combine several potential effects within one relationship, or which look for 
one specific channel only; there is little which seeks to quantify each channel separately but 
simultaneously. 

Gruen and Shuetrim (1994), for example, estimate a single equation in which output 
growth is determined by real short-term interest rates, a weather variable,4 and world economic 
growth in a simple error-correction framework. 

' Though a very simple equation, it .tracks growth in the economy reasonably well over the 
period from the early 1980s to the present, and provides some interesting insights. 

Graph 1 shows a simulation of the effect on the level of output of increasing real interest 
rates by 1 % for eight quarters, holding other variables unchanged. 5 It illustrates that the effect of the 
monetary tightening on output is relatively rapid, peaking after nine quarters, at which point output is 
just over half of 1 % below baseline. After five years most of the effect of the tightening has 
dissipated. This profile for output is qualitatively quite similar to the profile for some other countries 
in Gerlach and Smets' (1994) simulation (Figure 3 panel (b )), although the magnitude of the effect of 
the tightening is somewhat lower than many of their estimates. 

After two years, the cumulative loss in output due to the tightening is equal to 0.47% of 
the initial year's output, and the tightening takes 0.37 percentage points off growth during the second 
year. In the long run, when output has returned to baseline, the cumulative loss in output is equivalent 
to 1.4% of a year's output. (In this case the "long run" is about seven years, though the .bulk of the loss 
occurs in the first four years.) 

It seems best to think of this as a reduced-form equation incorporating several 
transmission channels. It would be expected to capture, without distinguishing between, the effects of 
intertemporal substitution, changes in the exchange rate, and changes in wealth. It may not capture 
adequately the cash-flow and credit-rationing effects, if nominal interest rates, collateral values and 
interest rate spreads, which have not been included in the equation, are important aspects of these 
linkages. What can be said about these channels? 

4 The weather variable used is the Southern Oscillation Index, which measures the difference in the sea level barometric 
pressure between Darwin (in Northern Australia) and Tahiti. This is a good indicator of trade winds over the Southern 
Pacific Ocean and hence rainfall in Australia, and is used to capture the influence of the weather on agricultural 
production and on growth in the wider economy. 

5 We typically use real interest rates for these purposes, though nominal rates may have some additional importance if 
cash-flow effeCts are in oper:ition. This is taken up below. 
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Graph 1 
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v. WEALTH EFFECTS 

We do not have a great deal of knowledge about wealth effects. Two well-known 
macroeconomic models of the Australian economy - the Treasury's TR YM model and the Murphy 
model - both include wealth terms, based on the value of dwellings and the capital stock, in their 
consumption equations, but consumption is not particularly sensitive to policy-induced changes in 
wealth. · 

The main wealth changes of the past decade were the share market crash in 1987 - when 
Australian share prices fell by over 40% over a relatively short period - and the collapse of 
commercial property prices in 1989-91, when prices for key properties in Sydney fell by as much as 
60%. Casual observation suggests that the contractionary effects of the share price fall were rather 
small. Certainly the economy continued to grow much more robustly than had been expected through 
1988 and into 1989, and there were few apparent effects on consumption. Perhaps the reason for this 
is that the direct holdings of equities by Australians are not especially large; indirect holdings -
through pension funds - are substantial, but changes in these asset values may not have much impact 
on the perceived wealth of the bulk of households, for whom retirement and access to funds is some 
way off, and therefore consumption may not be affected. 

' 
There ·was certainly very little in the way of a wealth effect through changes in house 

prices of the type observed in the United Kingdom and some other European countries. There was a 
substantial rise in house prices in 1988, but little subsequent fall. Unlike these other countries, 
moreover, the degree of leverage in the financing of the housing stock was rather low. Australian 
households have had rather conservative levels of debt as a rule, in part because of the very high 
levels of nominal interest rates, which until quite recently kept mortgage repayment-income ratios 
rather high. In the absence of a fall in house. prices, and with low debt levels, there were few 
households who found themselves with "negative equity". 

It is quite possible, however, that wealth effects may be much more important in the 
1990s. The size of pension assets relative to GDP is rising, and nominal interest rates at quite low 
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levels in recent years have seen a large increase in household debt. The full effects of financial 
liberalisation, including the capacity to borrow against the equity in a house, now seem to be 
emerging as well, with banks competing aggressively to lend to households. Some households may 
thus be much more exposed in the future to changes in house values. 

The change in commercial property prices in the late 1980s may have had a more 
substantial effect, by working through the balance sheets of banks and others exposed to property 
loans, and certain highly-geared companies. It is difficult, however, to disentangle all this. The best 
we can say is that the interaction of asset-price changes, rising interest rates and poor balance-sheet 
positions did seem to have a dampening effect on economic activity (see below). It is not clear 
whether this was a once-off event, unlikely to be repeated in future cycles, or whether it is an endemic 
feature ofliberalised financial markets. 

VI. CASH-FLOW EFFECTS 

Cash-flow effects are similarly difficult to pin down. Nominal interest payments as a 
ratio to income would be expected to be the key cash-flow constraint in the case of household 
mortgage decisions. Similar constraints may also work for firms, although changes in the value of 
collateral could be at least as important. 

One quick way of testing for such effects is to include the ratio of interest payments to 
income in a growth equation, in addition to real interest rates, to see whether there is any 
improvement in performance. Internal work in the Bank of this nature has found that the additional 
variables are significant, but the short-term response seems to be perverse - the short lags of nominal 
interest rates have a positive sign. This could be a spurious correlation if, in the initial phase of 
adjustment, monetary policy is tightening at the same time that a range of other factors are causing 
borrowers to revise up their expectations about their future income prospects, so that it is only after 
some time that the combination of changing interest rates and altered expectations begins to have its 
effect. 

The extent to which this cash-flow mechanism works must also be a function of the state 
of balance sheets. As noted above, Australian households have carried relatively little debt by world 
standards (see Kennedy and Andersen (1994)), increasing the difficulty of detecting the cash-flow 
effect empirically. In the case of businesses, balance-sheet conditions do appear to have affected 
business investment. Following financial deregulation in the 1980s, which saw a substantial increase 
in competition in the fmancial sector, many firms increased their leverage, some dramatically so. With 
the combination of higher interest rates and the slowdown in sales growth in the late 1980s, cash 
flows declined. Some firms were sufficiently exposed to these cash-flow pressures that they were 
forced to respond by substantially reducing their outlays, so that fixed investment, as a proportion of 
GDP, fell to its lowest levels in some 40 years. Mills, Marling and Tease (1994), using panel data, 
found that companies with high leverage were more responsive to changing economic conditions in 
terms of their investment expenditure than those with stronger balance sheets. In this way, the effect 
of monetary policy on the business cycle was heightened. 

VII. CREDIT-RATIONING EFFECTS 

Credit-rationing effects are difficult to test for, because ex ante credit demand and supply 
cannot be observed. A common approach is to examine the behaviour of interest rate spreads - either 
between riskless and risky assets, or the interest rate spreads imposed by financial intermediaries. 
Friedman and Kuttner (1992) found such a "spread" variable (between the Treasury bill rate and the 
commercial paper rate) was a significant explanator of growth and was an important part of the 
monetary transmission mechanism for the United States. 
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In Australia in the early 1990s, the gap between the marginal wholesale cost of funds to 
banks and bank loan rates may have been important. This gap widened during the recession and the 
initial stage of recovery, and early indications are that it has begun to narrow in the upswing of the 
interest rate cycle. 

The pattern of spreads is consistent with the idea that lenders do not raise their loan rates 
by the full extent of their cost of funds, because to do so would leave only the more risky borrowers 
unlikely to take a loan, and that lenders curtail credit supply instead. In this view, credit-rationing 
amplifies the effect of monetary policy. 

The pattern is also consistent, however, with the idea that in booms, where borrowers' 
cash flows and collateral values are high, lenders are keener to lend, while in slumps the reverse is 
trne. Thus spreads move in such a way as to offset, in part, changes in monetary policy. This was the 
interpretation of Lowe (1994 ), who found that, in addition to cash rates, the spread between the 
business indicator rate and the overnight cash rate was a significant explanator of short-run output 
growth. 

Identification of these effects could also be complicated to some extent by changes in the 
degree of competition in the financial sector. Lowe (1994) also discusses these issues more fully. 

Overall, the evidence on credit-rationing effects per se could best be characterised as 
mixed. It does seem reasonably clear that spreads between intermediaries' funding costs and lending 
rates matter for the way in which interest rate changes are transmitted to the economy, but it is not 
clear what the mechanisms are that drive them. 

VIII. EXCHANGE RATE EFFECTS 

Changes in the exchange rate induced by monetary policy would be expected to affect the 
short to medium-term evolution of output in the traded sector. The demand for imports responds to 
exchange rate movements in the expected way, according to Horton and Wilkinson (1989). There is 
also some evidence that exports of manufactured goods respond to exchange rate changes (Bullock et 
al. (1993)), although this relies on estimation over a period in which a major one-time real exchange 
rate realignment occurred, and it is less clear what the response to marginal exchange rate changes 
would be. In the case of both rural and resource exports, it is difficult to isolate a relationship between 
the exchange rate and trade volumes, given the prevalence of major supply shocks and international 
price fluctuations. Gruen and Shuetrim (1994) estimate an equation including both the real short-term 
interest rate and the exchange rate. While this is not their preferred equation (they prefer an equation 
without an exchange rate term on econometric grounds), it does allow an estimate of the exchange rate 
effect. This suggests that a 1 % increase in the real exchange rate for two years causes a cumulative 
loss of 0.25% of a year's output over the following two years. So there is plausible evidence that 
exchange rate changes do matter for economic activity (and prices - see below). 

Drawing conclusions about the extent to which monetary policy changes, in particular, 
move the exchange rate, however, is far less straightforward. While theoretical models typically 
proceed on the basis of uncovered interest parity, the empirical evidence in favour of this hypothesis 
is far from clear. In an earlier paper for a BIS economists' meeting, for example, Macfarlane and 
Tease (1989) found that the standard version of uncovered interest parity was not well supported by 

·the data. 

One important reason for this is that exogenous events have sometimes led to exchange 
rate movements which were resisted with monetary policy. This occurred, for example, in the mid-
1980s, when monetary policy was tightened temporarily to support an exchange rate under downward 
pressure at several key junctures; such episodes of reverse causation frustrate attempts to test 
empirically uncovered interest parity. A more general way of stating this problem is that the exchange 
rate and interest rates can be jointly affected by any number of shocks, particularly real as opposed to 
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nominal shocks. A substantial body of work which has emerged on exchange rate determination in 
Australia suggests, for example, that the most important determinant of the real exchange rate over the 
medium term is the terms of trade. Conditioning for this, the real long-term interest differential 
between Australia and the major industrialised countries has been found in some studies to be 
important, whereas short-term real interest differentials are almost always found to be insignificant. 
Estimates in Gruen and Wilkinson (1992) and Blundell-Wignall, Fahrer and Heath (1993) imply that a 
I percentage point increase in the long real interest differential is associated with a real appreciation of 
between 2 and 3%. This adjustment occurs relatively rapidly. (Note that it does not imply necessarily 
that uncovered parity holds for long rates.) 

Our knowledge of the exchange rate channel of monetary policy transmission is therefore 
fairly rudimentary. There are two ways we might proceed in arriving at an estimate of the effect. 

First, we could assume that uncovered interest parity does hold for short rates, despite the 
difficulties of confirming that from the data. If we also assume that the temporary tightening in policy 
is known to be such by the financial markets, then the exchange rate should appreciate immediately 
from its (assumed) equilibrium by 2%, so that it can depreciate by 1 % each year for the two years of 
the policy change. Using the elasticity from Gruen and Shuetrim above, this would result in a loss of 
output of about 0.25%, since the exchange rate is on average about I% higher through the period. 

A second procedure would be to impose the expectations hypothesis of the term 
structure, which would suggest that ten-year rates should rise by 0.2% for a two-year, one percentage 
point rise in short-term rates. This could be combined with empirical estimates of the effect of long­
term interest rate differentials on the exchange rate and effects of the exchange rate on output noted 
above. The result of this procedure is that a 1 percentage point rise in nominal short-term interest rates 
which lasts for two years reduces output by about 0.1 to 0.2%. 

These estimates suggest that the exchange rate channel would, at most, account for about 
half the full effect of a monetary tightening, and quite possibly something smaller. In the Treasury's 
model, exchange rate adjustments account for perhaps a quarter of the total effect of a monetary 
tightening on output. Numbers like this are plausible in our view. The Australian economy, with 
imports plus exports around 40% of GDP, is reasonably open compared with, say, the United States, 
but it is not so open that we would expect the effect of monetary tightenings to come exclusively via 
the exchange rate channel. 

IX. MONETARY POLICY AND INFLATION 

Similar issues confront attempts to estimate the effect of monetary policy on prices via 
the exchange rate. Empirical work by Dwyer, Kent and Pease (1993) finds that exchange rate changes 
are completely passed through to the over-the-dock price of imports within a year. Recent internal 
work following de Brouwer and Ericsson (1994) finds that a 1 % change in over-the-dock prices leads 
to a 0.36% change in the consumer price level, but only about half of this occurs within two years. 
This suggests that if a 1 % increase in short-term interest rates did raise the average exchange rate over 
the relevant period by 1 %, the domestic price level could be reduced by about 0.2% after two years. 

The impact of policy on prices via the output gap is harder to assess. Most standard 
equations for prices are some variant of a wage mark-up model, with prices based on unit labour 
cost;, traded goods prices and an output gap term. Typically the output gap term has a significant but 
small coefficient. In our case, a I percentage point increase in real short-term interest rates, leading to 
the loss in output discussed above, is estimated to reduce inflation via the output gap channel by 
around 0.2 percentage points by around the end of the second year. 

On top of this, the fall in output increases unemployment relative to the assumed NAIRU 
and therefore reduces growth in wages, which reduces price inflation further. With the institutional 
arrangements in the Australian labour market changing in a fundamental way at present, however, we 
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are not confident we have a good wage equation, nor a good handle on how inflation expectations of 
wage earners adjust. Wage equations previously published in the literature tend to suggest that the 
NAIRU in the 1980s was in the 6-8% range, that changes in the unemployment rate as well as its 
level are important, and that "insider" labour market variables matter as well as general labour market 
conditions.6 There must also be some uncertainty about whether the NAIRtJ has changed, and in 
which direction, in the aftermath of a deep recession and initially slow recovery, changes to the wage 
bargaining system and a large increase in expenditure on employment subsidies and training. 

One way of circumventing these difficulties in articulating all the different channels 
might be to use the broad "sacrifice ratios" for post-war disinflations sununarised in Stevens (1992), 
which were drawn from several sources and methodologies, since these in a very rough sense should 
embody the broad characteristics of the short-run Phillips curve. These suggest that a cumulative loss 
equivalent to 1 % of a year's output reduces inflation permanently by somewhere between one-third 
and two-thirds of a percentage point. This tal<es several years. 

If the interest rate effects on output discussed above are about right, then a 1 percentage 
point increase in the real interest rate over two years should lead to a reduction in inflation of between 
0.5 and 0.9 percentage points in the long run .. This occurs via a short-term widening of the output gap 
which affects actual and hence expected inflation. 

Note that this reduction in the rate of inflation is permanent in our view of the world 
because even backward-looldng expectations respond, in time, to lower actual inflation. The key 
requirement is that the persistence of the imposed policy shock be sufficiently long relative to the time 
lags embodied in the expectations formation process. In empirical models of Australian price 
determination, lag lengths are usually up to two years, so that a two-year period of tighter policy, 
which affects output and hence actual inflation via the short-run Phillips curve for several years, will 
have. a permanent impact on the inflation rate. 

The price level is then growing at a different rate compared with the baseline case, in 
contrast with some of the other model work in the BIS project (e.g. the Bank of Canada model, or the 
SV AR models in papers by BIS staff). In these models, policy reaction functions .embedded implicitly 
or explicitly within the model essentially undo whatever fall in inflation is brought about by the 
policy shock, so that the trend increase in the price level in the very long run is unchanged, with 
prices simply at a lower level. 

X. CONCLUSION 

This note has outlined some aspects of the process by which monetary policy is thought 
to affect the Australian economy. The empirical orders of magnitude outlined and the lags involved, 
while subject to all sorts of qualifications, appear on the whole to accord with common sense and to 
be not dissimilar to results reported by a number of other countries or other macroeconomic models 
for Australia. That said, a very wide margin of uncertainty attaches, in our view, to any such 
estimates. 

Our judgement is that intertemporal substitution, cash-flow and exchange rate effects are 
probably the most important channels of monetary policy's influence on output. We are inclined to put 
little store in wealth effects per se or widespread systematic credit-rationing effects. Two important 
caveats here are, first, that the interaction of asset price changes, balance-sheet positions and an 
interest rate induced squeeze on cash flows did seem to matter greatly for corporates in the 1980s, and 
may do so increasingly in the 1990s for households. Second, interest rate spreads do seem to matter, 
even though there is not widespread agreement on what drives them. 

6 Further discussion of these issues can be found in Stevens (1992) and Reserve Bank (1993). 



- 275 -

On inflation, monetary policy seems to work mainly via the output/unemployment gap 
and the exchange rate in the short term. 

In our view, the areas where greatest uncertainty remains are, first, the determinants of 
inflation expectations, and, second, the lirikages between interest rates and the exchange rate. 

Ultimately, good monetary policy must rely heavily on affecting expectations. But we 
know little about this process. Recent events confinn in our view the importance of a country's track 
record on inflation as a key determinant of inflation expectations, at least those of financial markets. 
The expectations which drive inflation outcomes more directly, however, are not those of financial 
markets but of agents who actually set prices and wages. Whether or not these expectations are more 
easily influenced than those of fmancial markets is not clear. The way in which changes in inflation 
expectations feed into the wage-setting process in the context of changing labour market structures is 
a key near-term issue. 

For a small open economy the exchange rate is an important Jirik in the transmission of 
monetary policy changes both to the real economy and to prices directly. Movements in the exchange 
rate, however, are also directly influenced by many developments which are not driven by monetary 
policy. These need to be assessed accurately before a reliable assessment can be made of monetary 
policy's influence on the economy via the exchange rate channel. 
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Transmission processes in the Austrian economy 

Heinz Gliitck 1 

I. INTRODUCTION 

The question whether at all and, in the affirmative case, to what extent and via which 
channels monetary policy actions are transmitted to the real economy is the classical problem of 
monetary theory and policy. Some recent developments have brought the issue back to the centre of 
the discussion. Among others, financial innovation, deregulation and liberalisation have rendered 
relationships, which were held stable before and could therefore be used to deduce at least some rough 
ideas about how this transmission might work, less reliable. Some countries, for instance, have 
therefore ceased to target monetary aggregates. 

Another impulse for new research on this issue, and especially to compare empirical 
results among countries, came from the preparatory work for the European Monetary Union (EMU) 
and for the installation of a common currency in the European Union (EU). Obviously, very different 
quantitative impacts and channels of transmission between. the member countries would make the 
outcome of a harmonised monetary policy diffuse and unstable. Thus, closer examination of 
transmission processes in individual countries is necessary. In this context it is also interesting to 
investigate whether differences in financial structures and different stages of the evolution of the 
countries' financial markets have an influence on the transmission process, and, if this is the case, 
whether there will also be a convergence of transmission processes if the individual economies - and 
their financial structures - converge. 

Finally, the currency turbulences of 1992-93 raised the question whether the efficiency of 
monetary policy instruments to control such disturbances had decreased and whether this might also 
be caused by changes in fmancial structures and transmission mechanisms. 

In spring 1994, the Bank for International Settlements (BIS) started a project to address 
some of these questions. Its aim is to compare, in a first step, forms and relative magnitudes of 
transmission processes in individual countries in reaction to monetary policy changes (especially of 
changes in policy-controlled interest rates) and to identify different channels of transmission. From 
this it will eventually be possible to draw some conclusions concerning the questions raised above. 

This paper deals with the Austrian results in the context of this project. Section II 
explains the concept of monetary and exchange rate policy in Austria; Section III describes in short 
the model used. In Section IV the design of the simulation experiment is explained and the 
corresponding results are discussed. Section V shows the disaggregation of the overall effects into the 
relative effects of five transmission channels, and Section VI, finally, draws some conclusions. 

I The views expressed in this paper are the author's, not necessarily those of the institution with which he is affiliated. 
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II. THE CONCEPT OF AUSTRIAN MONETARY AND EXCHANGE RATE 
POLICY 

The concept of the monetary and exchange rate policy as used by the Austrian central 
bank is based primarily on the theoretical reasoning and the empirical results relating to the stabilising 
potential of fixed exchange rates which can be observed under specific circumstances. Further, it 
relies on the optimality of fixed rates in an optimlun currency area with a country to which high 
economic interrelationships exist and whose structure is similar to its own, so that shocks generally 
have similar effects. If this country also follows a stability-oriented monetary policy, its currency can 
beneficially be used as anchor currency. Essential elements of the concept are also taken from the 
Scandinavian model of inflation which deals with the transmission of movements of world market 
prices into a small open economy. 

As far as transmission is concerned, it is held that: 

- especially the exchange rate exerts the highest influence on prices and wages; 

the small and medium-sized structure of the Austrian economy and the consequent 
relatively high importance of bank lending point to the probable existence of a credit 
channel; and 

the endogeneity of money demand following from the exchange rate policy excludes the 
possibility of a money channel. 

The effects of variations of interest rates on the real economy, however, are expected to 
be small because of the dominance of medium and long-term loans with - to a considerable extent -
fixed interest rates. Moreover, some interest subsidies are granted in order to mitigate the effects of 
high interest. Thus, when judging the profitability of an investment project, the interest rate seems to 
be of minor importance compared to sales expectations. 

III. THE STRUCTURE OF THE MODEL 

The model which is used for the purpose of the experiment is able to incorporate all the 
five transmission channels as defined for this exercise by the BIS. 

These channels are: 

the income or cash-flow channel, which captures the direct effects of income changes of 
private households following the rise in interest rates and subsequently on consumption 
and investment; 

the wealth channel, which measures the indirect effects of an interest rate increase on the 
value of financial assets and consequently again on consumption and investment; 

the direct interest rate effect on consumption, which shows the reaction of consumption 
to changes in interest rates, mainly in the bank lending rate, and should also demonstrate 
the intertemporal substitution as a consequence of higher credit costs; 

- the cost-of-capital or substitution channel, which shows the direct effects of higher 
interest on investment as well as the effects caused by changes in relative factor prices;· 

the exchange rate channel, which works through the effects on the nominal exchange rate 
and consequently on prices and wages and from there on aggregate demand. 

The structure of the model is shown in the following diagram. It exhibits a demand-oriented design 
which seemed most appropriate to deal with the problem under examination. The main line of 
impulses in the context of monetary policy simulations runs from the policy-controlled domestic and 

i 

I 
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the foreign interest rates to the domestic term structure and the bank lending rate. The relationship 
between domestic and foreign interest rates influences the exchange rate. This, in turn, together with 
foreign prices, determines import prices which influence the domestic price and wage level. These 
aggregates, i.e. domestic interest rates, exchange rate, prices and wages, and the income thus 
generated, simultaneously determine the demand components, GDP, and income itself. This is the 
core of the model. 'The development of the balance of current account, money M3, bank lending and 
monetary wealth, the labour market and the fiscal situation can be estimated from this in a 
straightforward way. 
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IV. THE SIMULATION EXPERIMENT 

The simulation to be performed represents a standard question posed to each model 
concerning the effects of monetary policy actions by means of changes in the policy-controlled 
interest rate; we use here the discount rate. In the concrete case of the BIS experiment, this interest 
rate should be raised for two consecutive years, i.e. 1994 and 1995, and then return to the initial 
levels. The effects are to be observed for seven years, i.e. until the year 2000. 

The assumed values for the exogenous variables over this period - necessary to produce a 
baseline scenario - are shown in Table 1. For linear models, as is well known, these values are, of 
course, not crucial for the simulation results. 

Table 1 

Baseline valnes of selected exogenons variables 

1993 1994 1995 1996 1997 1998 1999 2000 
. 

Call money rate, Germany 7.5 5.6 5.0 4.8 4.8 4.8 4.8 4.8 

Three-month Euro-dollar 
rate ................................... 3.2 4.3 4.2 4.2 4.2 4.2 4.2 4.2 

Oil prices: $/barrel ........... 14.7 16.0 16.0 16.0 16.0 16.0 16.0 16.0 

Weighted consumer prices 
of main trading partners, % 3.8 3.1 2.8 2.8 3.0 3.0 3.0 3.0 

Weighted real GDP of 
main trading partners, % .. - 0.2 2.0 2.4 12.2 2.2 2.2 2.2 2.2 

Real domestic public 
consumption, % ............... 2.0 1.8 1.8 1.8 1.8 1.8 1.8 1.8 

These results2 are shown in Tables I and II. Starting from the interest rates, we observe 
some initial overshooting for the money market rate, whereas the three-month rate and the long-term 
rate behave in a smoother way. Until the second year, the change in the discount rate is passed 
through almost fully to the bank lending rate, and this rise remains quite persistent, though on a lower 
level. 

In view of the small effect on prices (see Table II), the changes in the real interest rates 
do not differ very much from the nominal ones. The change in the user cost of capital follows quite 
closely the change in the long-term interest rate, though it is smaller. 

As far as the exchange rate is concerned, we follow - as in the estimation period Austria 
was not yet de jure a member of, but de facto closely linked to the ERM via its exchange rate policy -
the assumption of fixed exchange rates vis-a-vis the hard-currency bloc within the ERM, but allowing 
the others to adjust. In view of this, the appreciation of the nominal (and real) effective exchange rates 
remains relatively small, as expected. 

Very small changes are also exhibited for the real wealth variable, which, by lack of data 
in our case, only relates to financial wealthl and which enters the consumption and res_idential 
investment functions. The effects on interest payments, money M 3 and outstanding credit correspond 
to expectations and need no further comment. 

2 All calculations were performed by the system STS. 

3 I owe thanks to Johann Maurer of Creditanstalt-Bankverein for supplying these data. 
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As far as the effects on the real side of the economy are concerned, we observe that the 
consequences of the two-year increase in the discount rate by one percentage point amount to only 
somewhat more than one-tenth of a percentage point reduction in real GDP in the second year of the 
shock; this effect also, however, dies out very soon. The changes in private consumption are equally 
small, though more persistent because of the long lags in the wealth effect (see below). 

Residential investment reacts modestly as there exist in Austria some special and partly 
subsidised forms to finance constructions which do not - or only very slowly - react to interest 
changes. Compared to this, the effects on non-residential investment are considerably higher. The 
changes in inventories seem very large but, as this aggregate behaves in a very volatile manner and 
moves aronnd zero, this may not be surprising; the weighted impact on GDP is small. 

Exports suffer from the exchange rate appreciation and later also from rising unit labour 
costs. Imports, on the other hand, do not gain, as they are dampened by shrinking domestic demand: 
The overall effect on the trade balance and balance of current account remains negligible. 

The unemployment rate, surprisingly at first glance, falls marginally in the wake of the 
discount rate rise. This is due, however, to the well-known fact of labour-hoarding, which has at least 
in the past been frequently observed in Austria, and to the fact that the factor price relation changes in 
favour of labour. Thus, despite the fall in real GDP, labour demand remains practically unchanged. 
On the other hand, the labour supply reacts negatively to the worse economic conditions, so that this 
phenomenon of a slightly falling unemployment rate comes about. 

In the first year, real disposable income rises because of the interest payments and the fall 
in deflators, but in the following years the reduction in economic activity turns the change into the 
negative. 

Prices are mainly affected by the reduction in import prices following the exchange rate 
appreciation, which is passed through to the domestic price level; the effects are quite small. Unit 
labour costs rise in the first two years as GDP falls, and wage rates react only with a time-lag; later 
on, however, as wages fall, unit labour costs are also reduced. 

The results for the government account in terms of nominal GDP are somewhat distorted 
by the fact that nominal GDP itself changes compared to the baseline scenario. The deviations from 
this scenario, however, are rather small. 

V. DECOMPOSITION OF TRANSMISSION CHANNELS 

In the next step, the decomposition of the overall simulation result into the relative 
contributions of the five transmission channels as described above is tried; in doing so, we follow the 
"Banca d'Italia method". 

The results are shown in Table III. The high complexity of the model, of course, did not 
allow a "clean" disaggregation· with the sum of the individual channels' contributions adding up 
exactly to the result of the overall simulation. The discrepancies, however, did not become too large; 
so it seems possible to state the following: 

the income effect obviously tends to be very small; 

the wealth effects operates on rather long lags and gains some relative weight only from 
the fourth year on; 

on the other hand, the direct interest rate effect on consumption seems to be important 
only in the first three years, but quickly dies out afterwards; 

- the cost-of-capital channel shows effects only from the second year on and then gains 
considerable relative weight, but fades away in the fourth and fifth years. Not 
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surprisingly, it shows its largest influence - with the exception of inventories, which, 
however, have to be handled with care - on non-residential investments; 

the exchange rate effect immediately starts to work with high intensity and seems to be 
more persistent than the cost-of-capital effect, though in the third al\d in the fourth years 
it is clearly dominated by the latter; 

- thus, quantitatively, the cost-of-capital and exchange rate channels seem to be the most 
important transmission channels in the Austrian economy. There are, however, as for the 
other channels, marked differences in lags and persistence of the effects of these 
channels. 

VI. CONCLUSIONS 

In general, the reported results confirm the hitherto prevailing reasoning about the 
transmission mechanism in Austria.4 The effects of interest rate changes tend to be relatively small, 
pointing to some separation between monetary and real sector; this fact, in turn, makes the conduct of 
the Austrian exchange rate policy easier. The peg of the Austrian schilling to the Deutsche Mark 
assigns only a secondary role to interest rate policy, and the importance of short-term financial 
instruments is low. Further, a relatively large share of loans is granted on the basis of subsidised or 
low"interest schemes. Thus, interest rates cannot be considered as the decisive determinants for 
consumption and investment in Austria. 

Taking this into account, some new insights, however, were gained concerning the 
relative importance of five transmission channels, which showed the cost-of-capital and the exchange 
rate channel to have the highest weights. 

4 See Pech, H. (1994): 11The interest rate pdlicy transmission process - the case of Austria", in: Bank for International 
Settlements, Niitional Differences in Interest Rate Transmission, Basle. 
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Table I 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (exchange rates e1.1-dogenous) 

Deviations from baseline* 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ....... LOO 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Call money .............................................. 1.10 0.84 - 0.20 0.05 - 0.01 0.00 0.00 
Representative three-month interest rate 0.97 0.75 -•0.17 0.04 - 0.01 0.00 0.00 
Representative long-~enn interest rate ..... 0.32 0.37 0.10 0.05 0.02 0.00 0.00 

3. Other interest rates (o/o) 
Bank lending rate .................................... 0.65 0.83 0.31 0.18 0.09 0.05 0.02 

4. Real interest rates 
Call money (%) ....................................... 1.12 0.39 - 0.14 0.09 0.01 0.01 0.00 
Real long-term interest rate(%) .............. 0.34 0.42 0.15 0.10 0.04 0.02 0.00 
User cost of capital .................................. 0.15 0.17 O.o3 0.02 0.01 0.00 0.00 

5. Exchange rates 
Nominal effective exchange rate ............. 0.22 0.15 - 0.06 - 0.01 - 0.02 - 0.02 - 0.02 
Real effective exchange rate .................... 0.20 0.11 - 0.12 - 0.06 - 0.04 - 0.03 - 0.02 

6. Asset prices and wealth 
Wealth variables in the consumption 
function (real) ......................................... 0.07 0.02 - 0.04 0.00 0.00 0.00 0.00 

7. Net interest payments . 

Household sector ) 
Non-financial enterprises ) ····················· 0.86 1.54 1.33 0.82 0.41 0.03 - 0.32 
Abroad ) 

8. Money and credit 
Monetary aggregate (M3) ........................ - 0.61 - 0.18 0.48 - 0.03 0.00 - 0.03 - 0.02 
Total domestic credit (public and private) - 0.03 - 0.42 - 0.48 - 0.07 0.02 0.08 0.09 

* Percentage deviations if the baseline is in levels or an index; absolute-differences if the baseline is in percentages(%). 
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Table II 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in interest rates (exchange rates endo.genous) 

Deviations from baseline* 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ................................................ - 0.08 - 0.14 - 0.02 0.04 0.01 0.01 0.01 
Private consumption ................................ - 0.12 - 0.15 - 0.08 - 0.12 - 0.12 - 0.10 - 0.08 
Government expenditure ......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential investment ···························· 0.00 - 0.15 - 0.24 - 0.02 0.08 0.03 0.04 
Non-residential investment ...................... - 0.11 - 0.65 - 0.67 - 0.16 - 0.04 0.03 0.06 
Inventories .............................................. - 2.64 8.53 - 4.33 2.95 1.91 2.13 0.85 
Exports .................................................... - 0.20 - 0.15 0.06 0.03 0.03 0.02 0.02 
Imports ··················································· - 0.15 - 0.22 - 0.01 0.06 0.00 0.00 0.00 

2. Unemployment rate ····················:·········· - 0.09 - 0.13 - 0.08 - 0.05 - 0.03 - 0.02 - 0.01 

3. Real disposable income ......................... 0.09 - 0.04 - 0.15 - 0.06 - 0.04 - 0.02 - 0.01 

4. Inflation and wages 
GDP deflator ........................................... 0.02 - 0.01 - 0.05 - 0.05 - 0.03 - 0.01 0.00 
Consumer prices ...................................... - 0.02 - 0.04 - 0.05 - 0.04 - 0.02 - 0.01 0.00 
Wage rate/employee ................................ 0.00 - 0.11 - 0.18 - 0.09 - 0.03 0.00 0.01 
Unit labour cost ....................................... 0.15 0.05 - 0.23 - 0.17 - 0.06 - 0.02 0.00 
Import prices ........................................... - 0.17 - 0.16 0.01 0.01 0.02 0.02 0.02 

5. Government accounts (o/o of nominal 
GDP) 
Primary expenditures .............................. 0.04 0.11 0.14 0.13 0.12 0.12 . 0.11 
Interest payments .................................... 0.03 0.07 0.06 0.05 0.03 0.02 0.00 
Revenues ................................................. 0.05 0.13 0.16 0.17 0.18 0.19 0.19 
Financial deficit ...................................... 0.01 0.02 0.02 0.05 0.06 0.07 0.07 
Public sector debt .................................... 0.02 0.07 0.08 0.04 - 0.02 - 0.08 - 0.15 

6. Current account {o/o of nominal GDP) 0.01 0.07 0.08 0.07 0.07 0.07 0.08 
Trade balance .......................................... 0.02 0.07 0.08 0.07 0.07 0.07 0.07 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (%). 
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Table III 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (exchange rates eJidogenous) 

Direct 
interest 

Percentage deviations from baseline . Total Income/ Wealth rate Cost of Exchange Discre-
cash flow effect capital rate pancy 

on con-
sumption 

Real GDP: first year after shock .............. - 0.08 0.01 0.00 - 0.03 0.00 - 0.06 0.00 

Private consumption ................................... - 0.12 0.01 0.00 - 0.11 0.00 0.00 - 0.02 
Government expenditure (exogenous) 
Residential investment ............................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Non-residential investment ........................ - 0.11 0.01 0.00 0.60 0.00 - 0.08 - 0.04 
Inventories ................................................. - 2.64 0.22 0.00 0.00 0.00 - 1.82 - 1.04 
Exports ...................................................... - 0.20 0.00 0.00 0.00 0.00 - 0.19 - 0.01 
Imports ...................................................... - 0.15 0.01 0.00 - 0.05 0.00 - 0.11 0.00 

Real GDP: second year after shock ......... - 0.14 0.01 0.02 - 0.02 - 0.08 - 0.05 - 0.02 

Private consumption ........ ; .......................... - 0.15 0.02 0.02 - 0.08 0.00 0.00 - 0.09 
Government expenditure (exogenous) 
Residential investment ............................... - 0.15 0.02 0.00 0.00 - 0.08 - 0.04 - 0.05 
Non-residential investment ........................ - 0.65 0.06 0.11 0.00 - 0.58 - 0.05 - 0.19 
Inventories ················································· - 8.53 0.34 0.29 0.00 - 7.07 - 1.28 - 0.81 
Exports ...................................................... - 0.15 0.00 0.00 0.00 0.00 - 0.14 - 0.01 
Imports ...................................................... - 0.22 0.03 0.03 - 0.03 - 0.15 - 0.05 - 0.05 

Real GDP: third year after shock ............ - 0.02 0.00 - 0.01 0.03 - 0.04 0.01 - 0.01 

Private consumption ................................... - 0.08 0.02 0.01 - 0.04 0.00 0.01 - 0.08 
Government expenditure (exogenous) 
Residential investment ............................... - 0.24 0.07 0.00 0.00 - 0.21 - 0.02 - 0.08 
Non-residential investment ························ - 0.67 0.04 - 0.06 0.00 - 0.74 0.06 0.03 
Inventories ................................................. - 4.33 0.18 - 0.12 0.00 - 4.16 - 0.31 0.08 
Exports ...................................................... 0.06 0.00 0.00 0.00 0.00 0.05 0.01 
Imports ...................................................... - 0.01 0.01 - 0.02 0.05 - 0.09 0.06 - 0.02 
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Table III (cont.) 

Contributions to GDP clnauges by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (exchange rates endogenous) 

Direct 
interest 

Percentage deviations from baseline Total Income/ Wealth rate Cost of Exchange Dis ere~ 
cash flow effect capital rate pancy 

on con-
sumption 

Real GDP: fourth year after shock .......... 0.04 - 0.01 - 0.03 0.00 0.03 0.01 0.04 

Private consumption ................................... - 0.12 0.02 - 0.04 - 0.03 0.00 0.02 - 0.09 
Government expenditure (exogenous) 
Residential investment ............................... - 0.02 0.02 - 0.01 0.00 - 0.08 0.04 0.01 
Non-residential investment ........................ - 0.16 - 0.03 - 0.18 0.00 - 0.20 0.04 0.21 
Inventories ................................................. 2.95 - 0.11 - 0.57 0.00 3.27 0.00 0.36 
Exports ······················································ 0.03 0.00 0.00 0.00 0.00 0.02 0.01 
Imports ...................................................... 0.06 - 0.02 - 0.06 0.01 0.05 0.02 0.06 

Real GDP: fifth year after shock ............. 0.01 - 0.01 - 0.01 0.00 0.00 0.01 0.02 

Private consmnption ................................... - 0.12 0.01 - 0.05 - 0.02 0.00 0.02 - 0.08 
Government expenditure (exogenous) 
Residential investment ............................... 0.08 0.00 - 0.02 0.00 0.06 0.02 0.02 
Non-residential investment ........................ - 0.04 - 0.04 - 0.05 0.00 - 0.06 0.02 0.09 
Inventories ................................................. 1.91 - 0.23 - 0.51 0.00 2.25 0.00 0.40 
Exports ...................................................... 0.03 0.00 0.00 0.00 0.00 0.02 0.01 
Imports ······················································ 0.00 - 0.01 - 0.02 0.00 - 0.01 0.01 0.03 

Real GDP: final year after shock ............. 0.01 - 0.01 - 0.01 0.00 0.00 0.01 0.02 

Private consumption ................................... - 0.10 0.00 - 0.06 - 0.02 0.00 0.02 - 0.04 
Government expenditure (exogenous) 
Residential investment ······························· 0.03 0.00 - 0.02 0.00 0.02 0.01 0.02 
Non-residential investment ........................ 0.03 - 0.03 - 0.02 0.00 0.02 0.01 0.05 
Inventories ................................................. 2.13 - 0.48 - 0.45 0.00 2.46 - 0.09 0.60 
Exports ...................................................... 0.02 0.00 0.00 0.00 0.00 0.02 0.00 
Imports ...................................................... 0.00 - 0.01 0.00 0.00 0.00 0.00 0.01 
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The effects of monetary policy in the quaJrteirly model of the 
National Bank of Belgium 

K. Bu1rgg1raeve, P. Butzen and M. Domb1recht1 

INTRODUCTION 

The transmission of monetary impulses to the rest of the economy is one of the oldest but 
also one of the most interesting subjects of monetary theory. The subject can be approached from 
different angles, such as by using small theoretical models, inspection and description of the fmancial 
and real structures of countries. In this paper we use a large-scale quarterly econometric model for the 
Belgian economy. The model was very recently built at the National Bank of Belgium. 

The paper contains a short description of the model's main features, together with a short 
four-equation textbook version. The latter is especially designed to interpret the results of a number of 
simulations on the transmission effects of monetary policy in Belgium. These results are part of a 
simulation comparison project of central bank macroeconometric models conducted at the Bank for 
International Settlements. The objective of this joint venture is to increase understanding on the 
effects monetary policy may have on the economy in different countries. It may contribute also to the 
explanation of possible differences in these effects among countries, e.g. in terms of differences in 
financial structures. Moreover, by means of simulations, it should be possible to calculate the relative 
importance of the various channels by which changes in.the policy controlled interest-rate affect real 
GDP. 

II. THE MONETARY POLICY EXPERIMENT 

The policy experiment consists of a temporary increase in the policy controlled interest 
rate of 100 basis points during eight quarters, after which this interest rate returns to its initial value. 
A sustained shock was not retained because it could possibly generate explosive results in certain 
models. The results of the econometric model simulations are compared over a period of five years 
and this under two assumptions regarding the exchange rates. The first assumption excludes the 
exchange rate channel and hence keeps the exchange rates of all currencies exogenous. The second 
assumption treats the case of endogenous exchange rates. The countries which participate in the ERM 
were free to keep the exchange rates within the ERM fixed and to allow the non-ERM currencies to 
move as predicted by the Bundesbank econometric model. 

Although, like in a concerted action of monetary policy, we simulate a common shock in 
the short-term interest rates, the simulation exercise is conducted without linkage of the various 
models. Therefore the impacts of possible imported effects are neglected. 

In order to quantify the various channels of transmission, the full-model method, 
decomposing the full model simulations, was used. The remaining residual between the total and the 
sum of the decomposed effects is due to the presence of nonlinearities in the model. 

The authors are members of the research department of the National Bank of Belgium. They thank V. P6rilleux and 
I. Maes for constructive comments and the members of the NBB modelling group for their cooperation. But the views 
expressed in this paper remain those of the authors and are not necessarily those of the National Bank ofBiblgium. 
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HI. THE STRUCTURE OF THE NBB QUARTERLY MODEL 

1. Money, monetary policy and interest rates 

No money concept, either narrow or broad, has up till now been used as an intermediate 
objective of monetary policy in Belgium. The role of money in the model is therefore confmed to its 
influence on the liability structure of the balance sheets of financial intermediaries (FI) and of the 
central bank. The model contains in fact demand equations for three monetary aggregates: Mo 
(banknotes and coin), M 1 (Mo and demand deposits in Belgian francs held by households and 
companies) and finally M4BEF (all domestic financial assets up to one year in Belgian francs held hy 
households and companies, including Treasury bills) (for estimation results on some of these money 
demand functions see Jeanfils, 1994). A change in the demand for broad money, net of base money, 
affects the short-term liabilities of FI. It will need an adjustment of FI's total assets. If this change in 
money demand is compensated by an opposite movement in the demand for assets expressed in 
foreign currencies it will affect domestic short and long-term interest rates and the exchange rate. All 
this means that money is considered to be demand driven (by transaction and portfolio considerations) 
and that demand shocks may affect interest and exchange rates. 

The ultimate objective of monetary policy is keeping inflation low. In the model, 
monetary policy is endogenously derived from the maximisation of an objective function. The central 
bank is assumed to minimise a loss function that is quadratic in the deviations of inflation and of the 
expected real short-term interest rate from their target values, taken to be the corresponding German 
variables. The instrument of monetary policy is represented by the nominal short-term interest rate, 
and because of the openness of the economy, the exchange rate (w.r.t. the Deutsche Mark) appears as 
an intermediate target of monetary policy. According to this philosophy underlying monetary policy, 
it seems to be unrealistic to simulate a unilateral interest rate shock in Belgium without any change in 
the targets of monetary policy. Such a shock would effectively result in a regime shift, having 
consequences for the first and second moments of the distributions of market participants' 
expectations of f.e. exchange rates. In order to avoid these complications, the simulation experiment 
was interpreted in the context of a general temporary increase in short-term interest rates in the EMS 
countries, more specifically in the member countries of the former Exchange Rate Mechanism (ERM). 
For the sake of this experiment, the monetary policy reaction function was discarded and the short­
term interest rate was considered to be exogenous. 

The Deutsche Mark/Belgian franc exchange rate itself is explained in terms of an 
expected return differential on foreign as compared to domestic assets and of a risk premium 
represented by the sum of cumulated current account balances and cumulated central bank 
interventions in the exchange market, multiplied by a variable reflecting time varying variances of 
market participants' exchange rate expectations. Given the purpose of the current simulation exercise, 
the exchange rate equation was disconnected from the model, the Belgian franc exchange rates with 
the ERM currencies were kept constant (given the interpretation of a common interest rate rise), 
whereas the consequences of this European interest rate move on the Belgian franc exchange rates 
w.r.t. other countries were supposed to be equal to those simulated in the Bundesbank model. 

The government bond yield (net of withholding tax) is estimated simultaneously with the 
demand for bonds by households and financial intermediaries (the Belgian bond yield equation is 
discussed in Perilleux and Wouters, 1994). Up till now the demand by non-residents and firms is left 
unexplained. 

2. Financial intermediaries 

The propagation of monetary policy impulses is largely carried by the reaction of 
financial intermediaries (FI). FI set their interest rates on short and long-term deposits and credits in 
reference to the interbank market rate, to the yield on the secondary market for government bonds and 
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to their desired asset and liability structure. Since the volatility as well as the frequency of changes of 
rates set by FI are mostly lower than those of the corresponding reference market rates, they have been 
modelled using non-linear techniques that provide for (estimated) thresholds to be exceeded before FI 
adjust actual rates to their desired levels. 

Since FI set interest rates on a large number of deposits and credits, these balance sheet 
items are demand-determined. The portfolio allocation decision of the FI is therefore limited to the 
allocation of the residual between demand-determined liabilities and demand-determined assets 
among goverrnnent bonds and a rest term, mainly incorporating Treasury bills. It follows that the 
model did not test for any potential credit-rationing effects. 

3. Households 

The consumer maximises an expected intertemporal (but separable) utility function, with 
weights depending on the time preference and utility depending on the volume of consumption. The 
instantaneous utility is assumed to be of the isoelastic type. The use of this kind of utility function has 
some important consequences when modelling consumption and asset allocation: the elasticity of 
consumption w.r.t. total wealth is unity and the allocation of wealth is of the Markowitz-type and 
hence independent of wealth itself. The intertemporal consumption path is optimised w.r.t. the budget 
constraint, linking actual total (human and non-human) real wealth to previous period wealth, the real 
return on that wealth and real consumption. Wealth and hence consumption are stochastic because the 
future return on the portfolio is uncertain. The intertemporal maximisation is solved by dynamic 
stochastic programming. It leads to a consumption function that incorporates the following 
transmission chanoels of monetary policy (for more detail on the derivation of household behaviour 
see Dombrecht and Wouters, 1994): 

a substitution effect: an increase in the rate of interest favours future consumption as 
compared to current consumption. From the optimisation exercise it follows that only the 
short-term interest rate (which is considered to be the risk-free return) induces such a 
substitution effect. Other returns can be represented as the sum of the risk-free rate and a 
risk premium. It follows from the analysis that the intertemporal substitution effect in 
consumption is independent of these risk premia. In sum: an increase in the short-term 
interest rate (which in the model is a weighted average of short-term deposit rates set by 
the FI) induces a negative intertemporal substitution effect on real consumption 
expenditures; 

an income effect: the rise in the short-term interest rate stimulates households' interest 
income from short-term deposits. It also induces a large number of portfolio reallocation 
effects thereby changing the yields on a number of other assets (including dividend and 
rent yields) and the costs of debts. Following the short-term interest rate rise, the rates 
and yields on other assets will go up, thereby exerting upward pressure on the 
households' portfolio return (which in the model is calculated as a weighted average of 
their real and financial assets and debts). In sum: the increase in the short-term interest 
rate induces a positive income effect on real consumption, that is particularly important 
in a country like Belgium where consumers hold very large amounts of net assets; 

wealth effects: the upward movement of the long-term bond yield, following the rise in 
the short-term rate, induces portfolio reallocation effects, putting downward pressure on 
the secondary market prices for shares and dwellings. These depress.the market value of 
household wealth and discourage real consumption expenditure. Furthermore second and 
higher round effects of changes in interest rates and yields, affecting the net financial 
surplus of consumers, will change their wealth and hence consumption. In sum: a. rise in 
the short-term interest rate induces a negative wealth effect on consumption. 
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As mentioned above, the Tise in short and long-term interest rates depresses the demand 
for houses. On the secondary housing market, prices will go down. This exerts a negative "Tobin's-Q­
effect" on the supply of new houses and therefore households' investment expenditures decline. This 
will only be a temporary effect lasting as long as supply reduction meets the lower level of demand, 
thereby stabilising the prices of existing houses at their original level. At that time households will 
stop their disinvestments. It follows that the interest rate rise causes a temporary negative substitution 
effect on households' investment expenditures, resulting from a reallocation in households' portfolios 
out of real assets in favour of financial assets whose returns have increased. · 

4. Financial behaviour of the corporate sector 

The current version of the model contains only three categories of corporate liabilities: 
long and short-term credits with the banking system and the issuance of new shares. Both short and 
long-term credit demand by firms are explained in terms of investment expenditures, the excess of 
credit costs w.r.t. the market rates, and by their net financial balance. Their demand for new capital is 
affected by their financial position, the price of shares on the stock exchange and their net financial 
balance. 

5. The supply side 

A primary objective of the model is the analysis of the interactions between the financial 
and real sectors of the economy and especially the analysis of the mechanisms by which monetary 
policy is transmitted. Hence, a strongly disaggregated structure of the economy was not really a 
preliminary requirement, but since we were aware of the obvious differences in the structure of 
production and output markets among sectors, we chose a minimal disaggregation into four 
production sectors: industry, market services, energy and public services. 

The disaggregated approach together with the quarterly nature of the model urged the 
derivation of quarterly input-output tables. In Belgium the National Institute of Statistics indeed only 
provides an annual input-output table every fifth year. The corresponding voluminous job was 
executed taking care that the consistency between the value added and the spending approach of the 
national accounts in every quarter was preserved. 

Leaving the public sector as largely exogenous the three remaining production sectors 
were modelled in the supply-side section of the NBB model specifying the following factor demands: 
capital, labour (total amount of man hours worked), materials and energy. Moreover an explicit 
distinction was made between the fixed factors capital and labour, which cannot be adjusted freely, 
and the flexible factors .materials and energy. On the long-run factor demand equations were imposed 
the restriction of constancy of the income and price elasticities, the restriction of price homogeneity 
and the restriction of symmetry of the elasticities of substitution. The dynamic behaviour of the 
demands for capital and labour can be interpreted as being derived from a stochastic dynamic 
programming problem incorporating forward-looking expectations. Taking the law of motion of the 
desired or equilibrium variables as a first or second-order autoregressive process, it can be shown that 
an error-correction model can be obtained. But it must be admitted that the factor demand equations 
were not estimated simultaneously with the expectations formation scheme. The short-run demands 
for the flexible factors incorporate a spillover effect of the temporal disequilibria in capital and labour, 
which are due to delays in adjustment. In order to obtain total employment per sector, the working 
hours per person were additionally modelled. This strategy of modelling both labour variables (man­
hours worked and working hours) avoids the unrealistic case of all adjustments in labour input taldng 
place solely through employment with no change in the number of hours worked. Moreover for 
statistical reasons capital (which was found to be integrated of order two) was replaced by investment 
in the factor demand equations. 
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The user's cost of capital (UCC) includes the short as well as the long-term interest rate. 
This reflects the impact of the financial structure of companies that fmance investments with long and 
short-term credits. In industry capital, labour and materials are substitutes. Capital and energy are 
complementary. In the market services sector a rise in the UCC has no effect on the demand for 
labour. Capital and energy inputs remain complements. Movements in the int~rest rate, through their 
effect on the UCC, cause changes in the demand for factor inputs, reflecting a substitution effect in 
the transmission channel of monetary policy. 

6. The external sector 

Import equations were estimated for industrial and energy goods. They are explained in 
terms of the ratio of domestic and foreign prices and by various final and intermediary demand 
components. 

Export equations were specified for manufactured goods and for services. The exports of 
energy were kept exogenous. World prices, the own export price and a measure of "world" demand 
are the main explanatory variables. · 

7. Wages and prices 

According to the supply side of the model also the labour market is assumed to be 
segmented into the three sectors industry, services and energy. The wage rate is considered to be the 
outcome of a bargaining process between employers and trade unions. The particular bargaining 
model that is used here is the so called "right to manage" model. In this framework, both parties 
negotiate the wage rate and afterwards the employers determine their demand for labour and therefore 
employment. Such a model seems to correspond to the Belgian reality of collective bargaining. 

In the wage bargaining process, each party tries to obtain the highest possible utility over 
and above a minimum level that can be attained even in the absence of a bargaining agreement. Trade 
unions represent the population in demand of jobs. Their utility function therefore takes into account 
the preferences of those actually at work and of those who are unemployed. The firms are supposed to 
maximise profits, but are constrained by their production technology and by the demand for their 
output. 

The wage equations that were finally estimated took into account automatic wage 
indexation and were formulated on a per hour basis. The unemployment rate exerts only a moderate 
influence on wage claims from the end of the 1980s onwards. The influence of the employed 
("insiders") on the wage formation process is dominant given the presence of the sector-specific 
variables. An increase in the tax rates can only partially be shifted to the other party. Producer prices 
only play a role in the services sector. Gains of productivity induce a less than proportional increase of 
the real wage. 

This kind of wage bargaining leads to real wage stickiness, such that shocks in the 
demand for labour are mostly translated into employment variations and not into real wage changes. 

Prices were modelled according to the disaggregation of the supply side of the model. 
Since the distinction between domestic and import price statistics on the sectoral level was only 
available for total demand and not by destination (consumption, investment, ... ), in a first stage, two 
domestic prices per sector were specified: an export price and a price for products sold on the 
domestic market. Domestic firms are indeed supposed to discriminate between output markets. Both 
price equations include own marginal costs of production and the relevant competitor's price, as well 
as a tension variable reflecting non constant mark-ups. Some prices (e.g. the price of investment in 
housing) deserved a specific explanation. 

J 
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In a second stage, the own domestic price and the import price explain the prices by 
destination or "buyer prices" by means of a weighted average. These prices are finally the ones used in 
the distinct allocation processes. VAT and excise duties generally appear at this level. In a general 
theoretical framework of "pricing to market" also some important import prices were explained in the 
model. These equations contain the domestic price as competitor price. 

The general idea is thus that prices are set in monopolistic competition with mark-ups 
only moderately affected by tension variables, resulting in relative price stickiness: demand shocks are 
mainly translated in variations of quantities rather than by changes in mark-ups. 

8. The government sector 

The government budget constraint, that explains the government's net financial deficit, is 
used as a starting-point for modelling this sector. There are only a few built-in mechanisms which 
endogenously reduce the debt/GDP ratio, but overall time consistency on government finances was 
not imposed. 

The government sector, which in fact consists of four main building blocks, is modelled 
in considerable detail. In what follows a quick overview of those blocks (expenditures, direct taxes, 
indirect taxes and social security) is given. 

Government expenditures are by far the most exogenous part of this sector. Real 
government consumption is decided upon exogenously. The deflator for the "wage part" is modelled 
using the wage cost in the services. The deflator for the "purchases of goods" uses the consumer price 
index. Social and other current transfers to the households (excluding expenditures for 
unemployment) have been modelled with a simple built-in government reaction function. They are a 
positive function of GDP with unit elasticity and a negative function of the net financial surplus-GDP 
ratio. This kind of reaction function has not been found for subsidies, capital transfers and net 
transfers to the rest of the world. Unemployment expenditures are sensitive to business cycle 
fluctuations. The total amount of unemployed (derived elsewhere in the model) are (for the time 
being) exogenously allocated over some very different budget categories (unemployed for less than 
one year, one to two years, more than two years, temporarily unemployed, partially unemployed, 
elderly), and real unemployment allocations per person for each category are fixed. 

Debt management is also left exogenous for the time being. Interest payments are 
calculated by applying representative interest rates to the outstanding debt categories (Belgian francs, 
foreign currency, long-term, short-term). 

Direct taxes of individuals, independents and firms have been modelled in considerable 
detail. The main principle for income taxes (other than capital income) was to explain average tax 
rates as a positive log-linear function of the income level, a negative function of an index measuring 
the extent to which tax brackets have been indexed and some function of an index measuring the 
effect of structural changes (in the tax bracket levels and rates). 

Indirect taxes, which have been split up in a number of categories (VAT, registration 
fees, excise duties, customs taxes and other indirect taxes), have all been modelled in nearly the same 
way. In all cases a representative (average) tax rate has been applied to the nearest (statistically 
available) taxable base. 

With respect to the social security receipts, a lot of special policy measures have troubled 
the relatively clear and straightforward way in which employers', employees' and independents' 
contributions could be explained before. For that reason this part is only estimated since 1986 
(avoiding an overdose of institutional dummies). Social contributions have in all cases been modelled 
as implicit contribution rates that are functions of the official rates. 

The remaining elements of the government budget constraint, such as capital taxes and 
non-fiscal and non-parafiscal revenues, are left exogenous. 
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9. The treatment of expectations in the model 

The treatment in the model of agents' behaviour is mostly derived from micro­
underpinnings, implying intertemporal optimisation under dynamic constraints. One of the advantages 
of such an approach is the appearance of agents' expectations from their maximising behaviour. This 
observation has, of course, to be completed by a story about the way agents are supposed to form their 
expectations. A. number of alternatives are available among which model consistent - rational 
expectations and adaptive expectations. In this section we indicate a number of places where in the 
model expectations have a potentially important role to play and how they have been treated. 

In the household sector, consumption depends on the riskless return and the expected 
return on the portfolio, including financial assets and debts, shares and real estate. It also depends on 
expected labour income. It has been assumed that consumers, for the sake of their expectation 
formation, consider dividend yield, rent yield, interest rates, the market prices of assets and labour 
income to be generated by stochastic processes that are close to random walks with possible drift 
factors. In that case expected values are best approximated by actual values after allowing for drift. 

Consumers' portfolio allocation behaviour of total wealth depends on expected risk 
premia (expected returns in excess of the risk-free rate) and the variance and covariances of expected 
returns. These second moments are held constant. The riskless interest rate is a weighted average of 
short-term interest rates, and the expected returns on risk-bearing wealth items are treated in the same 
way as they appear in the total expected return on the household portfolio. 

Households' demand for government bonds is part of their portfolio allocation decision. 
It implies that the factors that ultimately explain the nominal government bond yield contain, among 
others, the elements that are present in the households' allocation process. Among them the expected 
nominal exchange rate, particularly against the Deutsche Mark, is important. These expectations are 
supposed to be reflected by the anticipated inflation differential between Belgium and Germany, 
assuming again that inflation expectations are derived from a random walk process. Foreign nominal 
shocks are known to generate considerable effects on domestic prices in a small open economy such 
as Belgium. If such shoc.ks are specific to the Belgian economy, they will feed into inflation 
differentials and will be reflected in nominal long-term yield differentials. The monetary authorities 
will of course apprehend the same information and will therefore react (by increasing the short-term 
interest rate differential) in order to stabilise the exchange rate. Specific foreign nominal shocks are 
therefore seen to cause an upward or downward movement (dependent on the direction of the shock) 
of both long-term and short-term interest rates. Not only foreign, but also domestic shocks may 
generate inflation. An increase in real wage differentials may disturb inflation differentials and, 
through the inflation cum exchange rate expectations, will generate interest rate increases. If 
furthermore competitiveness deteriorates, the current account surplus declines and therefore exerts 
adverse effects on the Belgian franc risk premium in the exchange market. The exchange rate will tend 
to depreciate, necessitating the monetary authorities to raise short-term interest rates, a movement 
which long-term rates are bound to follow partially. In all of these cases nominal interest rates and 
inflation will be severely affected. 

Wage formation does not depend on inflationary expectations. The reason lies with the 
traditional wage indexation system in Belgium. Wage bargaining is set in real terms and nominal 
wages quickly respond to changes in the observed price level (except in those periods when 
government interventions completely or partially neutralise the wage indexation mechanism). Profit 
maximisation under imperfect competition leads firms to set prices as mark-ups over costs. Mark-ups 
show weak dependence on domestic market conditions implying that demand shocks cause relatively 
large output adjustment and relatively small price variations. 
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10. The role of the financial structure 

It is well-known that the financial structure is a crucial element in the transmission 
process of monetary impulses. Its presence in the model reaches far beyond the magnitude of the 
simple interest rate effects on the demand for money, on domestic absorption and on capital flows in 
traditional open economy IS/LM models. 

The financial behaviour of the private non-banking sector is based on a portfolio 
approach. The resulting portfolio composition of households' net assets plays an important role in the 
riskless interest rate (responsible for the intertemporal substitution effect on consumption), which is a 
weighted average (with weights corresponding to the short end of the portfolio structure) of net short­
term assets. Also the total return on the portfolio (which is responsible for the capital income effect in 
consumption) is conceived as a weighted average of all return or cost components taking into account 
the portfolio composition as it follows from households' optimal portfolio allocation. Belgian 
households hold large net assets (responsible for the wealth effect in consumption). The volatility of 
its market value largely depends on fluctuations of house and share prices. These prices follow from 
the portfolio allocation behaviour and from supply conditions. Also its composition depends on the 
portfolio allocation decisions made by the household sector. The global size of net wealth at book 
value is derived from the households' budget constraint. 

Of course a large counterpart of net household wealth is net government debt (it should 
be noted that the net position w.r.t. the rest of the world is equally considerably positive). It follows 
that the large net creditor position of households weakens the interest rate transmission channel on 
consumption (because the income effect, being quantitatively important, may compensate the 
substitution and wealth channels of interest rate movements) . .But the overall effect very much 
depends on the reaction of the government to changes in its financial balance following interest rate 
shocks. If f.e. larger interest payments induce public authorities to save on other expenditure 
categories or to raise taxes, disposable labour income is adversely affected and may depress 
consumption to a degree that depends on the marginal propensity to consume out of labour income, 
where the latter may be larger than the propensity to consume out of capital income. Therefore even 
with the same total disposable income before and after the shock, consumption may in this case be 
negatively affected. Due to the particular assumption on expectation formation, households will not 
react to such a scenario in advance. 

Financial intermediation is another important link between financial and real markets. 
One substantial element is the difference between market rates (on both the money and the capital 
markets) and the rates on deposits and lending practised by the banking system and faced by the 
households and firms. For some of those interest rates a substantial gap may occur w.r.t. (wholesale) 
market rates. Therefore the model contains a detailed analysis of the interest rate fixing by FI on a 
large set of financial instruments. These interest rates therefore help to explain the portfolio structure 
of households and the debt structure of companies (the latter in conjunction with the share price index, 
influencing their decisions to issue more capital). The direct financing by firms on the money and 
capital markets (e.g. commercial paper, bonds), although increasing in recent years, remains relatively 
unimportant. Therefore especially interest rates set by FI play a role in the investment decisions of 
households and companies. 

Interest rates, however, are not the only potential financial factors explaining investment 
decisions. Another relates to credit rationing. Lenders may, instead of deciding on an interest rate rise, 
constrain credit for several reasons such as moral hazard (an increase in the borrowing cost may 
induce borrowers to increase the riskiness of the investment project) or because of adverse selection 
(with high interest rates, relatively risk-averse borrowers withdraw from the credit market, leading to a 
reduction in the quality of the loan portfolio oflenders ). In both cases the resulting increased default 
risk may actually reduce the lenders' expected return on their credit portfolio. This type of credit­
rationing effect is not included in the model. On the contrary the interest rate setting functions on 
credit instruments supplied by FI are mostly a positive function of credit demand by potential 
borrowers. But the model does contain a number of other elements related to yet another possible 
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influence of the financial structure. This channel operates through the effects that quality of balance 
sheets and burden of debts may exert on risk premia incorporated in the final borrowing cost. The 
observed interest rates on credit instruments mostly correspond to those granted to prime borrowers, 
excluding therefore a large part of the premium related to the creditworthiness of any particular 
debtor. Some of these effects have been included in terms of a negative debt burden effect (mortgage 
loans related to the market value of the housing stock) on the demand for real estate and therefore on 
housing investment decisions. Also a profitability effect was included in the investment decisions of 
firms to account for the primary source of internal finance. In recessions therefore observed interest 
rates may fall, but the risk premium may well increase, thereby reducing the favourable impact that 
market interest rate reductions may have on investment expenditures. 

11. A textbook version of the model 

Although the model contains more than 500 equations, about half of them behavioural, it 
is attempted in this section to sununarise the model in a much shorter, sort of textbook version. This 
reduced stylised version is not unique, in the sense that it takes into account some of the main 
characteristics of the simulation experiment. 

In the goods market, supply is ·characterised by constant returns to scale in an 
environment of imperfect competition, whereas mark-ups over marginal costs react only moderately 
to changes in demand. These settings lead to the familiar observation that demand shocks are mainly 
translated, not into price changes, but rather in output adjustments. 

Endogenous real demand for output originates in private consumption and investment 
expenditures. Real private consumption depends negatively on the real short-term rate of interest 
(substitution effect) and positively on the real (mainly long-term) portfolio return. The main element 
in the latter is the yield on government bonds, which affects consumption in opposing directions (a 
positive income effect and a negative wealth effect), but its net influence is positive. Private 
investment, both through the cost of capital for firms and through the housing market for individuals, 
depends negatively on the real long rate of interest. Furthermore, in this stylised version of the model, 
the exchange rate does not enter as an argument in aggregate demand because non-ERM exchange rate 
variations are less important for competitiveness and because we trust that including deviations from 
relative purchasing power parity as an argument in aggregate demand would complicate calculations 
but would not change the main conclusions. Finally, we did not impose time consistency on the 
government budget (the No Ponzi Game condition). Aggregate demand can therefore be described in 
the following semi-reduced form equation: 

y, = -a[i, - ~(P.+i -P,)] + br, + z, 

In what follows, all variables are in natural logs, except interest rates 

where: y = real demand 
=nominal short-term interest rate 

E = expectations operator 
P = output price level 
r =real long-term yield 

(1) 

z = a number of exogenous demand stimuli related to the real government account and to 
real world demand 

The real long-term bond yield is derived from supply and demand, the latter being cast in 
a portfolio framework, where domestic short-term assets and foreign bonds are substitutes to domestic 
bonds. It can be shown that this approach leads to the following expression for the real yield on 
domestic bonds: 
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r, = (1- c)i, + c[r, *+ 7(P,:1 - P.')] + c[ 7(s,+1)-s, ]-[7(Pt+1)- P,] + dRP, 

with O<c<l 

In what follows, asterisks (*) refer to foreign variables 

where: S =exchange rate (price of foreign currency in terms of domestic currency) 
RP= risk premium 

(2) 

Inflation is generated by both domestic (wages and a tension variable) and foreign origins 
(exchange rate and world prices). 

P, - Pt-1 = e(W, - W,_1) + (1- e)[ (S, -S,_1) +(P; -P:~1 )] + fy, 

where: W =nominal wage 

Wages are fully indexed and the real wage rate is kept exogenous: 

W, - wt-1 = (P. - P._1) +( v, -vt-1) 

where v = real wage rate 

(3) 

(4) 

Exchange rate movements are related to relative purchasing power and to interest rates. 
The link between exchange rate changes and interest rate levels implies that interest rates do not only 
exert short-term portfolio reallocation effects, but also long-lasting flow effects as demonstrated in 
Wouters and Dombrecht (1992): 

S, -S,_1 = g[ (P, -P._J-(P; - P,~1 )]-hi, 
with 0 < g < 1 

(5) 

In the simulation experiment it is assumed that the monetary authorities peg the short­
term interest rate, hence: 

(6) 

Finally, on expectation formation (in this case mainly concerning prices and exchange 
rates), it is assumed that economic agents consider future exchange rate movements to be related to 
inflation differentials, and the inflation rate itself to be generated by a random wallc process: 

where: II= inflation rate 
µ = a random error 

such that future inflation and exchange rates are predicted as: 

E(IIt+1) = E(P1+1l ~ P, =II, 
t 1 

(7) 

(8) 

(9) 

After making appropriate substitutions and holding real wages and foreign prices 
constant, the model can further be reduced to four equations in four endogenous variables: the real 
domestic long-term interest rate (r), domestic real output (y), domestic inflation rate (II) and exchange 

rate movements ( s;): 

I 

11 

I 



Model 1 

r, =(1-c)I+cr,· -(1-c)Il, 

y, = -ai +all, +br, + z, 

IT,=' ell, +(1-e)s; + fy, 

s; = gll,-hi 
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Setting a= a - b(l - c), the following reduced form can be derived: 

Model 2 

(1- c)[(l- e)(l- g+ h)]i-(1- c)fz, + c[(I-e)(l- g)-af Jr; 

(1-e)(l-g)-fa 

-(1- e)a(l- g-h)i + (1- e)(l- g)z, + (1- e)(l-g)bcr; 

(1- e)(l- g)-fa 

-[(1- e)h +fa Ji+ fz, + bfcr; 
Il,=~----,.-(1--e~)(~l-~g~)---fa~-

S" _ ,-[(1-e)h + f(g-h)a Ji +fgz, + bfgci;' 

,- (1-e)(l-g)-fa 

witha=a-b(l-c) 

What can this model tell us about the effects of a permanent rise in the, otherwise 
pegged, nominal short-term (European - ERM) interest rate? The initial impact effects of such an 
interest rate increase are: 

- tendency for the long-term real interest rate to rise; 
unfavourable effect on output; 
appreciation of the exchange rates with respect to non-ERM countries; 
tendency for the inflation rate to decline. 

This policy is however potentially unstable (see for example the discussion in Blanchard 
and Fisher, 1989, Chapter 11, and Hunt, O'Reilly and Tetlow, 1994). The higher nominal interest rate 
together with the lower inflation rate make the real rate go up. The resulting deflationary effect on 
output and the appreciation of the exchange rate further decreases inflation and consequently raises 
further the real rate of interest, thereby reinforcing the deflationary effects on output, etc. In this case, 
the economy is trapped in a never-ending deflationary spiral. 

Such an unstable outcome is not unavoidable in the model described above. One of the 
reasons is the positive income effect of the rise in the real long-term rate on consumption 
expenditures. One of the stability conditions of the model is given by 

(1 - e)(l - g) > f[a - b(l- c)] 

If the parameters f and a, measuring respectively the influence of the tension variable on inflation and 
the substitution effect in consumption, are not too large or conversely if the parameter b, measuring 
the net real interest rate effect on demand (which is positive due to a large income effect on 
consumption) is sufficiently strong, an interest rate pegging policy will not be unstable. 
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What remains trne in this model is that: 

the monetary authority can control the inflation rate but not the price level. Since the 
latter contains a unit root, it can go anywhere; 

the monetary authorities can control exchange rate movements, but not the exchange rate 
level. The only way is to follow an objective of exchange rate stability. The interest rate 
rnle required to stabilise the exchange rate can be derived from the reduced-form model 
as (we only consider exogenous shocks related to z): 

7 f.g 
1= z 

(1-e)+f(g-h)a ' 
(10) 

but this interest rate policy implies the following rate of inflation: 

(11) 

It would therefore seem that in this case control over the inflation rate is lost; 

conversely it can be derived that a policy rnle designed to obtain zero inflation implies 
losing control over the exchange rate and even over exchange rate movements. These 
results are probably due to the hypothesis that the real exchange rate is in the long rnn not 
necessarily constant. This may be somewhat surprising but empirical evidence shows that 
purchasing power parity theory only holds in the very long run, if it holds at all. 

If the inflation target is a zero rate of inflation, then the short-term interest rate should 
follow the following policy rnle: 

7 f 
1= z 

(1-e)h+fa ' 
(12) 

from which it follows that relatively large values for z imply relatively high short-term 
interest rates. 

The fixed exchange rates version of the model has the following reduced form: 

Model 3 

r _ [(1-e)(l-c)+afc]l+[l-e-af]c1;'-fz, 

,- 1-e-f(a-b) 

-(1- e)a! +(1- e)z, +(1- e)bcr,' 
y,= 

1-e-f(a-b) 

II _ -fa! + fz, + bfc1;' 
,- 1-e-f(a-b) 

witha=a-b(l-c) 
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IV. DISCUSSION OF THE SIMULATION RESULTS 

1. Main effects of a temporary interest rate rise 

The simulation results reported in Tables I.1-II.2 refer to a temporary increase in the 
short-term nominal interest rate during two years and a return to its previous level from the third year 
onwards. The results in Tables I.I and II.I were obtained under the hypothesis that all non-ERM 
exchange rates react to the change in the policy-controlled interest rate. The underlying assumption is 
that Belgium follows a coordinated increase in short-term ERM interest rates and that therefore their 
mutual exchange rates do not change. To enhance comparability of results obtained by other country 
models, we have imposed the trajectories of the ERM exchange rates with non-ERM countries from 
their simulated values in the Bundesbank model. In Tables I.2 and II.2, on the other hand, the 
underlying hypothesis is constancy of all (both ERM and non-ERM) exchange rates. It is therefore 
rather compatible with a coordinated world wide increase in the short-term rate of interest. It should 
be stressed, however, that the reported results do not include feed-back effects from changes in 
interest rates in other countries on f.e. world trade and from there on aggregate demand. Inclusion of 
such effects would indeed necessitate the use of a world model. In what follows the results of 
Tables I.1/II. l and I.2/II.2 will be referred to as respectively the floating exchange rate (FLEX) and 
the fixed exchange rate (FIX) case. 

The main results of the temporary increase in the short-term rate of interest can be 
summarised as follows: 

25% of the increase in the short rate is translated in the long rate (yield on government 
bonds). The other rates of interest do not necessarily follow proportionally the market 
rate movements, due to the existence of threshold effects. Obviously an increase in the 
interbank rate with 100 basis points was not sufficient to move the rate on savings 
deposits; 

share and housing prices react negatively to the upward movement of interest rates. 
Supply in these markets (respectively supply of new shares by firms and supply of new 
houses) will react only with considerable delay. These delays, together with the changes 
in demand emanating from price effects on dividend and rent yields, cause cyclical 
adjustment processes in these markets; 

the effects on real GDP are in both cases (FLEX and FIX) very modest. According to the 
simple textbook version of the model, this is to be expected if (capital) income and 
substitution effects in consumption tend to compensate each other. And indeed the 
consumption effects seem to confirm this. It should be stressed, however, that time 
consistency was not imposed on the government budget deficit. If the public sector were 
to maintain a balanced budget all the time, the results might have been different; 

the moderate deflationary effects come from private investment, and more specifically 
from negative short-term effects on housing investment. Increasing long-term interest 
rates depress demand and prices of dwellings on the secondary market, discouraging 
investment in new houses. The reduced demand for houses will only be met by reduced 
supply through disinvestment (depreciation), bringing back prices of dwellings to 
original levels. This can take a lot of time, with the result that the policy simulated here 
induces the start of a housing cycle. Simulations with a permanent interest rate shock 
over a long time period reveal the occurrence of such a cycle which does not seem to 
dampen. In a way it is to be expected that such inherent cyclical tendencies in these 
markets may be reinforced by the policy measure studied here, which is itself part of a 
cycle: first an increase followed by a decrease in the rate of interest. Due to considerable 
lags in supply adjustments in the housing market, the latter starts a cyclical adjustment 
very similar to the well-known cobweb cycle; 

I 

I 
[I 

I 
I 

I 
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even in the FLEX case, the effects on exports are extremely modest, whereas the decline 
in real imports is mainly due to reduced investment expenditures. The overall effect on 
the current account is negligible; 

the short-term positive effect on real disposable income originates from increased interest 
income; 

- wealc effects on real output imply absence of any unemployment effects; 

- . wealc effects on real output also imply only insubstantial domestic tension effects on 
inflation. This explains absence of price effects in the FIX case, whereas in the FLEX 
case price effects originate from exchange rate movements; 

- because of higher interest payments on government debt, the government budget balance 
and public sector debt (both expressed in pet. of GDP) deteriorate. 

Decomposition by transmission channels 

The total effect of the temporary rise in the policy-controlled rate of interest on real GDP 
and on its components is decomposed into five transmission channels. The method used corresponds 
to the full - model methodology discussed in Mauskopf and Siviero (1994). The results are reported in 
Tables III. l and III.2 respectively for the FLEX and FIX cases. 

Given the temporary nature of the shock, we concentrate the discussion on the second 
and third year effects. Furthermore, we only discuss the FLEX case because it is the more general one. 
The main findings can be summarised as follows: 

the positive income effect on real GDP mainly stems from the positive capital income 
effect on consumption (due to the massive net asset position of Belgian households), 
which is partially offset by a rise in imports; 

there appears to be a small negative wealth effect on consumption, caused by the decline 
in share and house prices (market value effect). It is compensated by a positive wealth 
effect on housing investment. This effect comes from the reduced demand for mortgage 
loans, following the rise in the interest cost on these liabilities, but thereby reducing the 
households' debt ratio. The latter's improvement tends to cushion the decline in 
household investment; 

the direct effect on consumption channel measures an intertemporal substitution effect: 
with higher interest rates actual consumption is postponed in favour of future 
consumption. This also entails a deflationary effect on investment; 

- the cost of capital channel is measured as an interest rate effect on investment, which is 
negative as expected; 

because the intra-ERM exchange rates remain fixed, exchange rate changes have only 
very moderate effects on international trade. The exchange rate channel is in this exercise 
therefore mainly a price channel. The decline in domestic currency import prices puts all 
domestic prices under downward pressure. It follows that real variables, such as real 
disposable income and real wealth, are not much affected (both the numerators and the 
denominators decline). The reduced rate of inflation induces, however, a higher real rate 
of interest which discourages investment expenditures and therefore real GDP; 

the overall picture reveals that the wealth channel is relatively unimportant in. this 
exercise. The income and substitution effects on consumption are strong but tend to 
compensate each other. The cost of capital and the exchange rate effect are 
complementary in that they both tend to augment the real rate of interest and therefore 
depress investment. Their combined effects explain the total effects on real GDP. It 
should be stressed that these conclusions are specific to the kind of shock that has been 
studied here. 
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v. CONCLUSIONS 

The purpose of this exercise was to analyse the transmission process of a 1 % rise in the 
policy-controlled short-term interest rate in Belgium. It is part of a joint study by the G-10 central 
banks under the presidency of the Ban1c for International Settlements. 

The objective of monetary policy in Belgium is low inflation. It is implemented through 
an intermediate exchange rate target: the Belgian franc is pegged to the Deutsche Mark. Under these 
settings a unilateral change in the short-term interest rate does not make much sense. It would boil 
down to not less than a regime shift. Therefore we interpreted the experiment as a coordinated rise in 
short-term interest rates in the member countries of the former European Exchange Rate Mechanism 
(ERM). As a consequence we on1y considered effects on exchange rates with non-ERM countries. To 
increase comparability of the results, the effects on non-ERM exchange rates simulated by the 
Bundesban1c model were imposed on our simulations. In a second exercise we kept all exchange rates 
fixed. 

The simulated increase in the short-term interest rate was a temporary upward movement 
of 100 basis points It is sustained for two years whereafter the interest rate returns to its previous 
level. The reason for considering a temporary shock is to avoid explosive outcomes connected with a 
permanent increase in interest rates. In Belgium such a policy would ceteris paribus give rise to an 
explosive snowball effect on interest payments on government debt. Such an outcome would occur 
due to the fact that we did not impose time consistency on government behaviour. Under certain sets 
of parameters explosive outcomes may occur for other reasons as well (continuing increase in the real 
rate of interest catching the economy in a never-ending deflationary spiral). 

The paper includes a description of the main segments of the model, including a more 
formal textbook version which may be useful to interpret some of the simulation outcomes. These 
results indicate that the upward movement in short and long-term interest rates following the 
monetary authorities' policy action causes negative substitution effects on consumption, that, 
however, are compensated by positive income effects. The combined negative cost of capital and 
exchange rate effects cause an overall very moderate deflationary effect on real GDP. The results do 
indicate that large autonomous policy induced swings in short-term rates may cause long cycles 
originating in the housing market and propagating themselves in all GDP components, as well as in 
real GDP itself. It should be repeated, however, that the results were obtained by not imposing time 
consistency of government behaviour. If the public sector were to compensate the adverse effects on 
its financial balance following the rise in interest rates, it would have to save on other than interest 
expenses and/or raise taxes. In that case the temporary deflationary effects would have been stronger. 

The exercise described in this paper was one of the first simulation experiments with the 
quarterly NBB model. Because of its· young age, it is expected to incorporate recent advances in 
macroeconomic knowledge and in econometric practice. It also takes into account the most important 
structural characteristics of the Belgian economy. On the other hand, because of its young age, it may 
be potentially vulnerable to a number of serious or hopefully less serious child diseases. One of the 
obvious ways to proceed is to engage in a large number of useful and meaningful simulation 
experiments, such as these in the framework of this BIS project, to detect and to correct possible 
shortcomings. 
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Table I.1 
Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Deviations from baseline1 Period 1 Period 2 Period 3 Period 4 Period 5 

I. Policy-controlled interest rate (o/o) ···························· 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates(%) 
Representative three-month interest rate ....................... 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate .......................... 0.20 0.23 - 0.02 0.00 0.12 

3. Other interest rates(%) 
Mortgage rate ............................................................... 0.11 0.31 - 0.01 - 0.06 0.04 
Bank lending rate ......................................................... 0.75 0.95 0.21 0.00 -0.01 
Deposit rate .................................................................. 0.05 0.08 0.02 - 0.02 0.02 

4. Real interest rates 
Real short-term interest rate(%) ·································· 1.14 1.34 0.31 0.02 - 0.26 
Real long-term interest rate (o/o) ··································· 0.35 0.57 0.28 0.02 - 0.14 
User cost of capital ....................................................... 0.56 0.53 - 0.17 - 0.28 - 0.28 

0.52 0.45 - 0.25 -0.36 - 0.32 
5. Exchange rates 

Nominal effective exchange rate2 ...........................•..•.• 0.37 0.76 0.56 0.32 0.32 

6. Asset prices 
Stock prices .................................................................. - 0.49 - 0.83 -0.56 - 1.04 - 1.75 
House prices ................................................................. - 0.46 - 1.93 -3.35 -2.86 - 1.09 

7. Money and credit 
Monetary aggregate ...................................................... -0.19 -0.68 - 0.96 - 0.88 -0.90 
Total domestic credit (public and private) .................... - 0.42 -0.68 - 0.62 - 0.54 -0.06 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates an appreciation. 



- 304 -

Table I.2 
Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (all exchange rates exogenous) 

Deviations from baseline * Period 1 Period 2 Period 3 Period 4 Period 5 

1. Policy-controlled interest rate (0/o) ·'······················"·' 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates(%) 
Representative three-month interest rate ....................... 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate .......................... 0.28 0.42 0.10 - 0.02 0.00 

3. Other interest rates (o/o) 
Mortgage rate ............................................................... 0.13 0.38 0.13 0.02 -0.02 
Bank lending rate ......................................................... 0.75 0.95 0.21 0.00 - 0.01 
Deposit rate .................................................................. 0.17 0.32 0.16 0.01 0.00 

4. Real interest rates 
Real short-tenn interest rate(%) ·································· 1.00 1.00 0.00 0.00 -0.01 
Real long-term interest raie (%) ··································· 0.28 0.42 0.10 - 0.01 0.00 
User cost of capital ....................................................... 0.60 0.66 0.05 - 0.01 0.00 

0.56 0.61 0.04 -0.01 0.00 
5. Exchange rates 

6. Asset prices 
Stock prices .................................................................. - 0.96 - 1.77 - 1.01 -0.32 - 0.15 
House prices ................................................................. - 0.22 -0.77 - 1.31 -0.80 0.09 

7. Money and credit 
Monetary aggregate ...................................................... - 0.13 - 0.56 

I 
-0.74 - 0.44 - 0.21 

Total domestic credit (public and private) .................... - 0.14 0.38 0.62 0.22 0.21 

* Pe;centage deviations_ifthe baseline is in levels or an index; absolute differ~nces if the baseline is in percentages(%). 
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Table II.1 
Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rate~ endogenous) 

Deviations from baseline1 

1. Real GDP and its components .................................... . 
Real GDP ..................................................................... . 
Private consumption ..................................................... . 
Government expenditure .............................................. . 
Private investnlent ........................................................ . 

Residential ............................................................. . 
Non~residential ....................................................... . 
Inventories ............................................................. . 

Exports ......................................................................... . 
Imports ........................................................................ . 

2. Unemployment rate(%) ............................................ . 

3. Real disposable income .............................................. . 

4. Inflation and wages 
GDP deflator ................................................................ . 
Consumer prices ........................................................... . 
Wages per hour ............................................................ . 
Unit labour cost ............................................................ . 
Import prices ................................................................ . 

5. Government accounts (0/o of nominal GDP) 
Revenues ...................................................................... . 
_Primary expenditures .................................................. .. 
Interest payments ......................................................... . 
Government budget balance2 ........................................ . 

Public sector debt ........................................................ .. 

6. Current account (o/o of nominal GDP)2 .................... .. 

Trade balance .............................................................. .. 
Net interest payments abroad ...................................... .. 

Period 1 

- 0.03 

0.01 

- 0.34 
- 0.86 
- 0.19 

- 0.07 
- 0.07 

0.00 

0.30 

- 0.13 
- 0.14 
- 0.05 
- 0.01 
- 0.33 

0.04 
0.05 
0.29 

- 0.29 
0.42 

- 0.01 
- 0.02 

0.00 

Period 2 

- 0.12 

0.02 

- l.67 
-4.27 
- 0.75 

- 0.03 
- 0.18 

0.01 

0.25 

- 0.51 
- 0.48 
- 0.34 
- 0.22 
- 0.76 

0.11 
0.15 
0.42 

- 0.44 
1.39 

0.01 
0.03 

- 0.02 

Period 3 

- 0.23 

- 0.07 

-2.72 
- 7.12 
- 1.15 

0.05 
- 0.26 

0.05 

- 0.06 

- 0.84 
- 0.79 
- 0.73 
- 0.50 
- 0.66 

0.17 
0.18 
0.22 

-0.20 
2.18 

0.09 
0.12 

-0.01 

Period 4 

- 0.15 

-0.10 

- 1.68 
-4.02 
- 0.96 

0.03 
- 0.19 

0.07 

-0.13 

-0.80 
- 0.81 
-0.84 
-0.68 
- 0.39 

0.16 
0.05 
0.20 

- 0.08 
2.08 

0.09 
0.12 
0.00 

Period 5 

0.02 

0.00 

- 0.25 
0.88 

-0.64 

0.00 
-0.08 

0.04 

-0.01 

-0.55 
-0.55 
-0.60 
-0.63 
-0.32 

0.09 
-0.06 

0.16 
0.01 
1.40 

0.02 
0.03 
0.00 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages (0/o). 2 A positive number indicates an improvement. 
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Table II.2 
Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in interest rates (all exchange rates exogenous) 

Deviations from baseline1 

1. Real GDP and its components 
Real GDP .................................................................... . 
Private consumption .................................................... . 
Government expenditure ............................................. . 
Private investnient ....................................................... . 

Residential ............................................................ . 
Non-residential ...................................................... . 
Inventories ............................................................ . 

Exports ........................................................................ . 
Imports ....................................................................... . 

2. Unemployment rate(%) ........................................... . 

3. Real disposable income ............................................. . 

4. Inflation and wages 
GDP deflater ............................................................... . 
Consumer prices .......................................................... . 
Wages per hour ........................................................... . 
Unit labour cost ........................................................... . 
Import prices ............................................................... . 

5. Government accounts (o/o of nominal GDP) 
Revenues ..................................................................... . 
Primary expenditures .................................................. . 
Interest payments ........................................................ . 
Government budget balance2 ....................................... . 

Public sector debt ................... : .................................... . 

6. Current account (o/o of nominal GDP)2 .................... . 

Trade balance .............................................................. . 
Net interest payments abroad ..................................... .. 

Period 1 
. 

0.00 

0.00 

- 0.16 
- 0.32 
- 0.11 

0.00 
- 0.03 

- 0.01 

0.35 

- 0.01 
0.00 
0.01 
0.00 
0.00 

0.00 
0.00 
0.28 

-0.27 
0.19 

0.00 
0.00 
0.00 

Period 2 

- 0.01 

0.01 

-0.77 
- 1.62 
- 0.46 

0.00 
-0.12 

-0.01 

0.36 

- 0.03 
0.00 
0.01 
0.02 
0.00 

0.02 
0.00 
0.37 

-0.35 
0.57 

0.03 
0.05 

- 0.02 

Period 3 

- 0.11 

- 0.06 

- 1.37 
- .3.36 
-0.66 

0.00 
- 0.18 

0.01 

-0.03 

-0.04 
0.00 

- 0.01 
0.09 
0.00 

0.05 
0.01 
0.15 

- 0.11 
0.85 

0.11 
0.09 
0.00 

Period 4 

- 0.09 

- 0.09 

-0.62 
- 1.32 
- 0.41 

0.00 
-0.08 

0.03 

- 0.14 

0.01 
0.00 

-0.05 
0.04 

-0.01 

0.04 
- 0.01 

0.14 
-0.09 

0.82 

0.10 
0.08 
0.00 

Period 5 

-0.01 

-0.03 

0.10 
0.89 

-0.17 

-0.02 
- 0.01 

0.02 

- 0.02 

0.04 
0.00 

- 0.02 
0.00 
0.00 

0.02 
-0.03 

0.13 
- 0.07 

0.71 

0.03 
0.01 
0.01 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates an improvement. 
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Table III.1 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Discre-
cash flow effect capital :rate pancy2 

on con-
sumption 

Real GDP: first year after shockl ............ - 0.03 0.01 ·o.oo - 0.02 0.01 - 0.05 0.02 

of which: 

Private consumption ................................... 0.01 0.03 0.00 - 0.03 0.01 0.00 O.Ql 
Government expenditure ............................ 
Private investment ..................................... - 0.04 0.00 0.00 0.00 - 0.03 - O.Q3 0.01 

Residential private investment ................ - 0.02 0.00 0.00 0.00 - 0.01 - 0.02 0.01 
Non-residential private investment ......... - 0.02 0.00 0.00 0.00 - 0.01 - 0.01 0.00 

Exports ...................................................... - 0.05 0.00 0.00 0.00 0.00 - 0.06 0.01 
Imports ..............................•....................... - 0.05 0.01 0.00 - 0.01 - 0.03 - 0.04 0.01 

Real GDP: second year after shock1 ........ - 0.12 0.15 0.00 - 0.14 - 0.03 - 0.12 0.01 

of which: 

Private consumption ................................... 0.01 0.26 - 0.01 - 0.24 0.00 - 0.01 0.01 
Government expenditure ............................ 

Private investment ..................................... - 0.25 0.02 0.01 - 0.02 - 0.15 - 0.15 0.03 

Residential private investment ................ - 0.17 0.00 0.01 - 0.01 - 0.09 - 0.11 0.02 
Non-residential private investment ......... - 0.08 0.02 o.oo - 0.02 - 0.06 - 0.04 0.01 

Exports ...................................................... - 0.02 0.00 0.00 0.00 0.00 - 0.03 0.01 
Imports ...................................................... - 0.15 0.14 0.00 - 0.13 - 0.11 - 0.07 0.03 

Real GDP: third year after shockl ........... - 0.23 0.25 0.01 - 0.21 - 0.14 - 0.13 - 0.01 

of which: 

Private consumption ................................... - 0.05 0.38 - 0.02 - 0.33 - 0.02 - 0.01 - 0.06 

Government expenditure ···························· 
Private investment ..................................... - 0.45 0.10 0.05 - 0.09 - 0.31 - 0.27 0.07 

Residential private investment ................ - 0.31 0.06 0.04 - 0.05 - 0.22 - 0.19 0.05 
Non-residential private investment ......... - 0.14 0.04 0.00 - 0.04 - 0.09 - 0.08 0.02 

Exports ...................................................... 0.04 - O.Ql 0.00 O.Ql 0.01 0.04 - 0.01 

Imports ...................................................... - 0.22 0.23 O.Ql - 0.20 - 0.18 - 0.10 0.02 
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Table III.1 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Disc re-
cash flow effect capital rate pancy2 

on con-
sumption 

Real GDP: fourth year after shock1 ........ - 0.15 0.20 0.03 - 0.11 - 0.12 - 0.08 - 0.07 

of which: 

Private consumption ................................... - 0.06 0.20 0.01 - 0.09 - 0.01 0.00 - 0.17 
Government expenditure ............................ 
Private investment ..................................... - 0.28 0.22 0.07 - 0.15 - 0.22 - 0.27 0.08 

Residential private investment ................ - 0.16 0.15 0.06 - 0.10 - 0.16 - 0.16 0.04 
Non-residential private investment ......... - 0.12 0.07 0.01 - 0.05 - 0.06 - 0.12 0.04 

Exports ...................................................... 0.02 - 0.03 0.00 0.03 0.02 0.02 - 0.01 
Imports ...................................................... - 0.17 0.19 0.04 - 0.10 - 0.10 - 0.17 - 0.03 

Real GDP: fifth year after shock1 ............ 0.02 0.12 0.04 0.01 - 0.05 0.03 - 0.13 

of which: 

Private consumption ................................... 0.00 0.07 0.02 0.07 0.00 0.01 - 0.17 
Government expenditure ............................ 
Private investment ..................................... - 0.04 0.24 0.06 - 0.11 - 0.09 - 0.13 - 0.02 

Residential private investment ................ 0.04 0.17 0.06 - 0.06 - 0.06 - 0.01 - 0.05 
Non-residential private investment ......... - 0.08 0.08 0.01 - 0.04 - 0.03 - 0.12 0.03 

Exports ...................................................... 0.00 - 0.05 0.00 0.04 - 0.02 0.02 0.01 
Imports ...................................................... - 0.07 0.14 0.04 - 0.01 - 0.05 - 0.12 - 0.06 

Real GDP: final year after shock1 ........... - 0.18 - 0.01 - 0.02 - 0.07 - 0.02 - 0.05 - 0.02 

of which: 

Private consumption ................................... -0.20 0.13 - 0.01 - 0.05 0.00 - 0.01 - 0.25 
Government expenditure ............................ 
Private investment ..................................... 0.04 - 0.35 - 0.03 - 0.01 0.01 0.12 0.31 

Residential private investment ................ - 0.02 - 0.26 - 0.03 - 0.02 0.00 0.08 0.21 
Non-residential private investment ......... 0.06 - 0.09 0.00 0.00 0.01 0.04 0.10 

Exports ...................................................... - 0.05 0.08 0.00 - 0.02 0.00 - 0.07 - 0.04 
Imports ...................................................... - 0.02 - 0.13 - 0.02 - 0.02 0.02 0.08 0.05 

1 Due to rounding en· ors, the contribution of variables may not add to the total effect. 2 Due to interaction between the 
different channels. 
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Table III.2 

Contriimtions to GDP changes by channel of transmission aml by variable 

Policy experiment: Two-year increase in interest rates (al~ exchange rates exogenous) 

Direct 
interest 

Total Income/ Wealth rate effect Cost of Disc re-
cash flow on con- capital pancy2 

sumption 

Real GDP: first year after shock1 ............ 0.00 0.01 0.00 - 0.02 0.01 - 0.01 

of which: 

Private consumption ................................... 0.00 0.03 0.00 - 0.03 0.01 0.00 
Government expenditure ···························· 
Private investment ..................................... - 0.02 0.00 0.00 0.00 - 0.03 0.00 

Residential private investment ................ - 0.01 0.00 0.00 0.00 - 0.01 0.00 
Non-residential private investment ......... - 0.01 0.00 0.00 0.00 - 0.01 0.00 

Exports ...................................................... 0.00 0.00 0.00 0.00 0.00 0.00 
Imports ...................................................... - 0.02 0.01 0.00 - 0.01 - 0.03 0.01 

Real GDP: second year after shock1 ........ - 0.01 0.15 0.00 - 0.14 - 0.03 0.01 

of which: 

Private consumption ................................... 0.01 0.26 - 0.01 - 0.24 0.00 0.00 
Government expenditure ............................ 

Private investment ..................................... - 0.11 0.02 0.01 - 0.02 - 0.15 0.02 
Residential private investment ................ - 0.06 0.00 0.01 - 0.01 - 0.09 0.02 
Non-residential private investment ......... - 0.05 0.02 0.00 - 0.02 - 0.06 0.00 

Exp~rts ...................................................... 0.00 0.00 0.00 0.00 0.00 0.00 
Imports ...................................................... - 0.09 0.14 0.00 - 0.13 - 0.11 0.01 

Real GDP: third year after shock1 ........... - 0.11 0.25 0.01 - 0.21 - 0.14 - 0.02 

of which: 

Private consumption ................................... - 0.04 0.38 - 0.02 - 0.33 - 0.02 - 0.06 
Government expenditure ............................ 
Private investment ..................................... - 0.22 0.10 0.05 - 0.09 - 0.31 0.03 

Residential private investment ................ - 0.14 0.06 0.04 - 0.05 - 0.22 0.03 
Non-residential private investment ......... - 0.08 0.04 0.00 - 0.04 - 0.09 0.00 

Exports ...................................................... 0.00 - 0.01 0.00 0.01 0.01 - 0.01 
Imports ...................................................... - 0.15 0.23 0.01 -0.20 - 0.18 - 0.01 
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Table III.2 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (all exchange rates .exogenous) 

Direct 
interest 

Total Income/ Wealth rate effect Cost of Discre-
cash flow on con- capital pancy2 

sumption 

Real GDP: fourth year after shock1 ........ - 0.09 0.20 0.03 - 0.11 - 0.12 - 0.10 

of which: 

Private consumption ................................... - 0.06 0.20 0.01 - 0.09 -0.01 - 0.17 
Government expenditure ............................ 
Private investment •.................................... - 0.10 0.22 0.07 - 0.15 - 0.22 - 0.02 

Residential private investment ................ - 0.05 0.15 0.06 - 0.10 - 0.16 - 0.01 
Non-residential private investment ......... - 0.05 0.07 0.01 - 0.05 - 0.06 - 0.01 

Exports ...................................................... 0.00 - 0.03 0.00 0.03 0.02 - 0.01 
Impol}:s ...................................................... - 0.07 0.19 0.04 - 0.10 - 0.10 - 0.09 

Real GDP: fifth year after shock1 ............ - 0.01 0.12 0.04 O.o! - 0.05 - 0.13 

of which: 

Private consumption ................................... - 0.02 0.07 0.02 0.07 0.00 - 0.18 
Government expenditure ............................ 
Private investment "'"'"'"'"'"'''"'"'"'""'"' 0.02 0.24 0.06 - 0.11 - 0.09 - 0.09 

Residential private investment ................ 0.04 0.17 0.06 -0.06 - 0.06 - 0.06 
Non-residential private investment ......... - 0.02 0.08 0.01 - 0.04 - 0.03 - 0.03 

Exports ...................................................... - 0.02 - 0.05 0.00 0.04 - 0.02 0.01 
hnports ...................................................... 0.00 0.14 0.04 - 0.01 - 0.05 - 0.11 

Real GDP: final year after shock1 ........... - 0.07 - 0.01 - 0.02 - 0.07 - 0.02 0.05 

of.which: 

Private consumption ................................... - 0.06 0.13 - O.o! - 0.05 0.00 - 0.12 
Government expenditure ............................ 
Private investment ..................................... - 0.03 - 0.35 - 0.03 - 0.01 O.o! 0.36 

Residential priVate investment ................ - 0.03 - 0.26 - 0.03 - 0.02 0.00 0.27 
Non-residential private investment ......... 0.00 - 0.09 0.00 0.00 0.01 0.08 

Exports ...................................................... 0.00 . 0.08 0.00 - 0.02 0.00 - 0.06 
Imports ...................................................... - 0.03 - 0.13 - 0.02 - 0.02 0.02 0.12 

1 Due to rounding errors, the contributions of variables may not add to the total effect. 2 Due to interaction between the 
different channels. 
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The monetary transmission mecha11J.ism 
and policy formulation in Canada: an overview 

David Longworth a11J.d Stephen Poloz 

INTRODUCTION 

The purpose of this paper is to bring together a number of recent contributions to the 
literature on the monetary transmission mechanism in Canada, as well as to interpret them from a 
policy-making perspective. It will contribute to the last step in a sequence of research initiatives 
undertaken by the G-10 central banks under the auspices of the BIS in an effort to reach a satisfactory 
mutual understanding of how and why monetary policy decisions are taken. 

Taking a policy-malcer's perspective is helpful to reaching an understanding of the 
monetary transmission mechanism, not least because there is a layer of considerations that can change 
the ultimate policy decisions relative to what would seem to be consistent with the underlying 
economic analysis. There are two major factors that could result in such a difference between "policy 
advice" and "policy outcomes." 

Firstly, there is an important distinction to be drawn between strategic decision-making 
and tactical decision-maldng. In short, the optimal policy strategy may be tactically unfeasible, at least 
in the short term. Thus, one can think of the rigorous economic analysis and the associated optimal 
policy strategy as providing a framework for discussion of the practicalities or tactics involved in 
achieving that strategy. 

Secondly, in some countries there may be institutional reasons why the ultimate policy 
decisions are not taken entirely on the basis of projections and/or the underlying economic analysis 
prepared by the staff. This sort of discrepancy may have to do with the trade-offs over various 
elements of any set of goals which a central bank sees itself as pursuing. Or, there may be an explicit 
distinction drawn between those that do the economic analysis and those that make the decisions. 

In Canada, bo_th of these broad factors come into play. It is the "staff" of the central bank 
who provide "policy advice" on the basis of their formal understanding of the transmission 
mechanism (an understanding that is largely accepted by management) and the economic outlook, and 
it is "management" that combines this advice with their own understanding and deliberations to reach 
decisions about both strategy and tactics. Yet, in some countries the separation between "staff' and 
"management" appears to be even greater than this - as in the United States, for example. 

The remainder of the paper is organised as follows. In Section II we present in broad 
terms the shared Bank of Canada staff-management understanding of the macroeconomy and the 
various ways in which policy influences the main macro variables. Then, Sections III and IV turn to 
interest rates specifically, discussing the empirical evidence on which rates seem to matter most to the 
macroeconomy and how those rates are connected to the day-to-day policy instruments available to 
the Banlc of Canada. Section V provides a brief summary of a couple of secondary channels by which 
monetary policy may affect real economic decisions. Section VI then brings these matters together 
and discusses how our understanding of the transmission mechanism is integrated into the policy 
process in Canada. The paper ends with some brief concluding remarks. 
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H. THE CANADIAN MONETARY TRANSMISSION MECHANISM IN THE 
ABSTRACT1 

While it is of course risky to generalise, it is probably fair to say that the shared.view of 
the Bank staff and management is "mainstream." That is to say, the economy's· real macro variables 
emerge from the interaction of aggregate demand and supply, with the former dependent on real 
interest rates and the real exchange rate and the latter being described by a technology- and 
population-driven trend over the long term, while being influenced by nominal surprises interacting 
with labour market decisions in the short term. The economy's nominal variables, accordingly, 
respond to excess demand or supply in the short term, but settle on tracks generated by trend 
monetary expansion and trend real growth over the long term. Money is believed to be neutral in the 
long run, but not super neutral. 

The Bank staff summarise this view in a model called QPM, for Quarterly Projection 
Model. 2 A model provides a convenient formalisation that ensures that the staff's analysis is both 
internally consistent and time consistent, in the broad sense of the terms. In this model, aggregate 
demand depends on (a) the level of real interest.rates, which are conceptualised as affecting decisions 
to invest in real physical capital and housing, as well as consumption spending; (b) the level of the 
real exchange rate, which is conceptualised as affecting exports and imports in the usual ways; ( c) the 
level of foreign output; and ( d) a fiscal impulse variable. Canada is a small open economy, so the 
equilibrium real rate of interest is tied to the world rate in the long term; this means that aggregate 
demand is ultimately brought into line with aggregate supply by movements in the real exchange rate. 
In the short term, aggregate supply depends to some extent on how well prices fit the expectations of 
businesses and labour market participants, with positive price surprises bringing forth more output 
and negative surprises doing the opposite. With these private sector plans comes a certain need for 
liquidity, for which one can substitute the term "money" provided that one does not immediately 
translate that abstract notion into a concrete measure of money supply. The central bank has its 
influence on the economy by supplying more or less liquidity than the economy demands. 

Accordingly, the policy transmission mechanism may be sketched in the abstract as 
follows. The central bank has the goal of price stability in the longer term, with well defined inflation­
control targets on the way to that goal. It assesses current and prospective conditions to determine 
how the interaction of aggregate demand and supply will generate a path for prices consistent with 
those targets. If there is an inconsistency between what is likely to occur and the Bank's targets, it will 
undertake actions to alter monetary conditions - a weighted average of the short-term interest rate and 
trade-weighted exchange rate, which is the open-economy equivalent to the real rate of interest in the 
closed economy.3 In an open economy, tightening monetary conditions puts upward pressure on 
interest rates, which in tum puts upward pressure on the real exchange rate through interest parity 
conditions. The result is some combination of higher interest rates and a stronger currency that is 
difficult in practice to predict or to control. However, both a stronger real exchange rate and a higher 
real rate of interest will act to moderate aggregate demand in the economy, through the channels 
mentioned above. In any case, with an easing in aggregate demand, a gap emerges between aggregate 
demand and aggregate supply or, perhaps, a previous situation of excess. demand is alleviated, and 
inflation moves to its targeted rate. Typically, the lag between changing monetary conditions and 
seeing evidence of the desired result on inflation is one to two years. 

A more detailed discussion may be found in Duguay (1994). For a discussion of how broad features of the reduced­

form model worked in the early 1990s see Longworth and Poloz (1992). 

2 The properties of the model are illustrated in Hunt, 0 1Reilly and Tetlow (1994). The current version of the model i~ 
super neutral by construction, but the next working version will incorporate formally the belief that there are 
significant economic costs associated with positive inflation. 

3 For a discussion of the development of this concept at the Bank of Canada see Freedman (1994). 
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Formalising this view in the context of an explicit model also enables the staff to impose 
certain properties on their economic framework, properties that are theoretiCally desirable but difficult 
to insert into an economic analysis that is more piecemeal. At the Bank of Canada these are: (a) 
dynamic stability with consistent stock-flow equilibrium in the long run; (b) expectations at least 
partially forward-looking and, ultimately, fully model-consistent; and (c} a non-linear inflation 
process, so that excess demand puts more and quicker upward pressure on inflation than a similar 
amount of excess supply puts downward pressure. Estimating the parameters of such a model while 
ensuring that such a complex range of properties was maintained would be a formidable task. Instead, 
QPM is calibrated - its parameters are imposed based on a large body of empirical evidence and on 
the macro properties that are desired. Finally, the trend component of aggregate supply (potential 
output) is treated as an unobserved stochastic variable; this entails using multiple sources of 
information to filter fluctuations in real output and attribute some output variation to aggregate 
demand and some to aggregate supply. Given the extent of our uncertainty about this crucial concept, 
this approach is seen to be risk avoiding, on average. 

All things considered, these properties are believed to give the underlying analysis more 
credibility and make it more useful to the policy-maker. The model may then be used not only to 
generate a formal outlook for the economy, but to simulate a variety of alternative policy responses to 
new information. The endogeneity of expectations, in particular, is believed to limit the framework's 
vulnerability to the Lucas Critique. 

UI. WHICH INTEREST RATES MATTER THE MOST FOR AGGREGATE 
DEMAND? 

The empirical evidence in Canada is that short-term interest rates matter the most for 
aggregate demand. The evidence is basically from four sources: 

1. 

reduced-form equations for changes in output, as well as for changes in exchange rates, 
in which interest rates of various maturities are important explanatory variables; 

reduced-form equations for changes in output using the term spread; 

evidence from household and business balance sheets; and 

evidence from the components of aggregate demand that move first in the business cycle. 

In this section we examine each of these four sources of evidence in turn. 

Interest rates of varions maturities in reduced-form equations 

Over the past few years a number of Banlc researchers have estimated reduced-form 
equations for the percentage change in real output as a function of distributed lags on changes in real 
exchange rates, real commodity prices, real foreign activity, fiscal variables, and real interest rates 
(short and long). (Such equations are to be found, for example, in Duguay (1992, 1994).) The typical 
findings from these equations has been that real short-term interest rates (generally represented by 
90-day commercial paper rates) have a significant negative impact on output while the estimated 
effect ofreal long-term interest rates is positive. 

Work on reduced-form exchange rate equations has also generally found that 90-day 
interest rate differentials perform the best in models where the other important variables are relative 
domestic and foreign price levels and real commodity prices (see, for example, Amano and 
van Norden (1994)). 
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2. The term structure and real activity 

Cozier and Tkacz (1994) examined the significance of term structure variables 
(e.g., short-term rates minus long-term rates) in indicator models for the percentage change iu real 
activity for various forecasting horizons. At both the one-quarter and four-quarter horizons the best 
model fits the percentage change in output with the spread between the 30-day commercial paper rate4 

and the ten-year-and-over bond yield (with a negative sign) as well as a four-quarter moving average 
of the 90-day conunercial paper rate (with a negative sign).5 We would interpret these results as again 
placing the emphasis on real short-term rates. Broadly speaking, the term structure variable may be 
capturing some combination of real short-term rates (with the long-term rate typically capturing 
inflation expectations)6 and current real short-term rates relative to future real short-term rates, which 
in turn embody the notion of a natural real rate. (See Clinton (1994-95) for a further discussion.) 

It should be noted that similar evidence of this type was used in deciding that the key 
operational interest rate variable in QPM would be the difference between a three-month rate and a 
ten-year rate. 

3. Evidence from balance sheets 

Households 

Almost all of the $416 billion of household liabilities at the end of 1993 bore interest 
rates with maturities of five ·years or less. (The small amount of exceptions would largely relate to 
mortgages with seven or ten-year interest rates.) Three quarters of these household liabilities were in 
the form of mortgages, which, although they have an amortisation .period of twenty-five to thirty 
years, bear interest rates with much shorter terms. In regards to interest rate preference, most first-time 
home buyers (who tend to be risk averse on average) lean towards mortgages bearing five-year 
interest rates, whereas those rolling over mortgages tend to opt for six-month or one-year terms. 

The $584 billion of direct interest-bearing household assets (i.e. excluding those of 
insurance companies or pension claims) at the end of 1993 were divided as follows: 

demand and savings deposits (floating rates): $171 billion; 

short-term debt claims (including through mutual funds): $75 billion; 

short-term and medium-term fixed-term deposits: $287 billion; 

medium-term debt claims (including through mutual funds): $24 billion; 

- long-term debt claims (including through mutual funds): $26 billion. 

Since at least 20% of the fixed-term deposits likely have an original term of one year or 
less, over half of all interest-bearing household assets likely have an original term of one year or less. 
This would tend to suggest that shorter-term interest rates may be the most important in consumption­
savings decisions. 7 

4 The 30-day coriimercial paper rate worked marginally better than the 90-day commercial paper rate. 

5 Over the sample period, most of the variance in the spreads comes from the variance in the short-term rate. 

6 In periods where movements in long-term rates are dominated by movements in risk premia related to uncertainty 
about debts, deficits, and political situations, the term spread variable might be expected to perform poorly. 

7 Although a rise in interest rates will have a positive income effect for the household sector, it appears to be dominated 
by the substitution effect and the effect that arises because debtors are much more sensitive to interest rates than 
creditors - in part because they may be liquidity constrained. 

I 

I 
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Non-financial enterprises 

Apart from accounts receivable, non-financial enterprises held only $78 billion of 
interest-bearing assets at the end of 1993. Of these, $36 billion were in deposits, $16 billion in 
short-term debt claims and $26 billion in medium and long-term debt claims. 

Of $1,269 billion in liabilities of non-financial enterprises (approximate market value), 
59% was accounted for by the market value of equity. Interest-bearing claims (excluding accounts 
payable) accounted for 24% ($309 billion). Of this, $100 billion was in short-term form, $44.4 in 
mortgages (mostly bearing interest rates with medium-term maturities) and $164.5 in medium and 
long-term debt claims. The average term to maturity of corporate securities issued in 1993 was 
14.8 years. 

These data suggest that longer-term interest rates may be more important relative to 
shorter-term rates for investment decisions than for consumption-saving decisions. 

4. lllllvestmellllt through the busil!lless cycle 

Even though business fixed investment would be expected to be more sensitive to longer­
term interest rates than shorter-term interest rates, it appears to be driven much more by the 
accelerator than by cost-of-capital (or interest rate) considerations. In most business cycles, growth in 
investment has been preceded by growth in exports (which are exchange rate sensitive) and 
consumption and housing (which are sensitive to short and medium-term interest rates).8 

IV. TRANSMISSION THROUGH THE TERM STRUCTURE 

1. Monetary policy operations 

As noted in Section II, to achieve its inflation-control targets the Bank of Canada 
influences monetary conditions. These it measures by a monetary conditions index which is 
effectively a weighted average of the 90-day commercial paper rate and the trade-weighted exchange 
rate (see Freedman (1994)). Influence over monetary conditions begins with a cash setting aimed at 
overnight interest rates. For example, by transferring goverurnent balances from the Bank of Canada 
to directly clearing financial institutions, the supply of settlement balances is set above that desired by 
these institutions. This puts downward pressure on the overnight rate. If the overnight rate moves 
outside the desired range during active money market hours (i.e., generally during morning hours 
Eastern time) the Bank undertakes buy-back (repo or reverse-repo) operations to return the rate to the 
desired range.9,10 

8 Cozier and Tkacz (1994) show that the response of business fixed inves~ent to the term spread is much slower than 
that of consumption. 

9 Since the middle of 1994 the Bank has had a well-defined 50 basis point target range for the overnight rate at each 
point in time. For a description of buy-back operations see Clinton and Fettig (1989). 

10 The negative impact on interest rates from a positive cash (or 11reserves 11
) surprise is known in the economic literatures 

as .the liquidity effect (see, for example, for the United States, Christiano and Eichenbaum (1992) and Pagan and 
Robertson (1994)). Fung and Gupta (1994) have shown the existence of this effect in Canada. Further, they show in 
the context of a vector autoregression that a positive cash surprise leads to an increase in output. 
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Since 90-day rates are considered more important than overnight rates in terms of their 
influence on administered rates 11 and output, the short-term operational range set for the overnight 
rate (as well as the specific rate aimed at within that range), is strongly influenced by the current 
behaviour of the 90-day rate. Thus if financial market disturbances or expectations of higher future 
overnight rates are pushing up 90-day rates, the overnight rate might be lowered to offset these 
expectations. Accordingly, in the short run there can be a negative correlation between 90-day rates 
and overnight rates. Racette et al. (1994) illustrate this in the context of a shock to 90-day rates in a 
weekly vector autoregression with financial variables. 

Finally, it should be noted that open market operations in the cash three-month Treasury 
bill 12 or the coincident-to-when-issued Treasury bill can be used to limit movements in that rate.· 

2. The term structure of market interest rates 

Although the term structure of interest rates is strongly influenced by the world real-term 
structure of interest rates, risk premiums related to government debts and deficits, and domestic 
inflation expectations, it has generally been true in the past that a rise in nominal domestic short-term 
rates has translated into a rise in nominal domestic rates all along the term structure (see, for example, 
the equation and discussion in Clinton and Howard (1994)). One would expect, however, that this is 
due to the typical shocks experienced in the past. To the extent that a rise in short-term interest rates 
causes markets to raise their estimate of the probability of keeping future inflation with the iuflation­
control bands, longer-term nominal interest rates may tend to fall in the future or at least not rise. 

3. Admilllistered interest rates 

Clinton and Howard (1994) conclude that there has been an essentially stable relationship 
between administered interest rates (i.e. rates set by deposit-taking financial institutions on loans and 
deposits) and market rates of similar maturities. Moreover the long-run relationship is one in which 
the changes in administered rates move one-for-one with the changes in similar market rates. And the 
adjustment (with the exception of term-deposit and mortgage rates) is quite rapid - indeed much more 
rapid than in the United States. 

v. OTHER POSSIBLE MONETARY TRANSMISSION CHANNELS 

There are two other channels of monetary policy transmission that are not incorporated 
into our current view about the major channels of transmission, but that perhaps bear a closer look. 
They are the disequilibrium money channel and the credit market channel. Views about the 
importance of these channels might colour one's views of the effects of changes in interest rates at the 
margin. 

1. The disequilibrium mo1mey cha1m1mel 

The disequilibrium money view holds that money supply can differ from desired money 
demand in the short run, and that the difference between the two can affect the dynamic path of output 

11 Part of the influence of 90-day rates may come from the fact that the Bank Rate is set at 25 basis points above the 
90-day Treasury bill rate at its weekly tender. See K. Fettig (1994). 

12 A coincident-to-when-issued Treasury bill is a Treasury bill with an original maturity of six months or twelve months 
which will have exactly three months residual maturity at the time of the next tender. 
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and prices. It has been recognised that much of the earlier empirical work in this area was on very 
shaky econometric ground. Laidler and Robson (1994) have attempted to set forth a restatement of the 
theory in this area and to test it empirically for Canada. Using forecasted real growth as a proxy for 
the Wicksellian real rate of interest, their preliminary results show that the effects of private sector 
bank borrowing on M 1 and of excess cash balances on spending are important: However, it remains to 
be seen how robust these empirical findings are. 

2. The credit channel 

There has recently been considerable interest in the credit market as a potentially 
important channel in the transmission of monetary policy. Hubbard (1994) and Ceccheti (1994) have 
surveyed this literature as it applies to the United States. Racette, Raynauld and Sigouin (1994) have 
surveyed the US and Canadian literature. Two main channels, which are not necessarily independent, 
have been identified: a financial condition ("low net worth") chaunel and a bank lending channel. 

Financial condition channel 

The financial condition channel holds that a monetary tightening or easing may have a 
differential effect on firms or households given their initial financial condition. At the disaggregated 
level this means that firms or households with low net worth relative to desired investment or durables 
purchases will be hit harder by a monetary tightening and helped more by a monetary easing. At the 
macro level this could imply that a monetary tightening could have more of an effect on demand if the 
average level of debt were highet than normal, profits were much lower than normal or if a decline in 
asset or goods prices had reduced the value of collateral (bond, investment goods, inventories or 
housing.) This literature can be seen to be related to earlier literature on liquidity-constrained 
households and on debt deflation (King, 1994). 

This channel arises because of capital market "imperfections." Financial intermediaries 
and bond-rating agencies perform monitoring functions. They use the existing fmancial condition of a 
firm or household to measure the probability of repayment. Firms or households that have low net 
worth relative to the value of a project or purchase may be unable to obtain credit from a financial 
intermediary or - in the case of firms large enough to issue shares or bonds - may receive a rating that 
is too low to make their project worth financing. (Note that this is irrespective of the expected future 
return on the new project or purchase.) 

A tightening in monetary policy would raise debt servicing costs (immediately on 
floating rate debt and over time on existing debt) and through its effects on asset and goods prices 
could reduce the value 6f collateral. The former could reduce the expected future profit flows and thus 
net worth, while the latter reduces net worth directly. If the distribution of initial net worth across 
firms or households was initially distributed around a low average level (rather than a high average 
level) one could conjecture that a given rise in interest rates would lead to a greater percentage of 
firms (or households) no longer having access to new intermediated credit or new bond issues. It 
might be important to take account of such a non-linearity of the effect of interest rates (or an 
interactive effect of interest rates with balance sheet variables) on output in making policy if it proved 
to be significant. 

In Canada, as in the United States, the current evidence is at a disaggregated level rather 
than at the macro level, although if recessions are a proxy for low net worth Schaller (1994) has 
shown that the effect of interest rates on output are more pronounced during recessions than during 
other periods. Schaller and Ng (1994) and Schaller (1993) have shown that firms that are in a weak 
position to communicate private information (and therefore are more likely to be reliant on 
intermediated credit) show a greater sensitivity of investment to cash flow than other firms. Moreover, 
Schaller (1994) shows that these same firms have investment that is more sensitiye to shocks to net 
worth. 
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Kuszczak and Orcheson (1994) have shown in cross-section (by industry and asset class) 
time-series data that firms with assets between $1 and $5 million appear to have their inventories and 
intermediated credit more strongly affected by monetary tightening than firms with assets over 
$10 million. This could result from a "low net worth" channel in conjunction with a limited recourse 
to capital markets. 

Lafleur and Barker (1994) document some of the major financial ratios that the six major 
Canadian banks examine before granting loans to large enterprises. Chief among the financial ratios 
that the authors identify are the following: the interest-coverage ratio, the liquidity ratio, and the debt­
to-equity ratio. If one assumes that these ratios play a large role in decisions to grant new credit to 
firms of all sizes there is a direct channel whereby access to new loans could be cut off by falling 
collateral prices, low net worth or rising interest payments on existing debt. 

Overall, the work on the financial conditions channel shows promise. Further work in the 
area is worth pursuing. 

Bank lending channel 

The other major credit channel that has been identified is the bank lending channel. This 
channel has to do with whether the non-price terms and conditions of bank loans or the spreads of 
loan rates over market rates are directly affected by monetary policy. If they are, then those firms and 
households that are totally dependent on banks for their marginal source of finance will be affected by 
more than the direct rise in market interest rates. 

Spreads of administered interest rates over market rates do not appear to widen in periods 
of tight money in Canada. Nor does there appear to have been much variance since 1982 in the spread 
between 90-day commercial paper rates and 90-day Treasury bill rates, a variable which, when it 
widens in the United States, has been taken to indicate that borrowers have been denied funds at the 
banks and that large borrowers have moved to the commercial paper market. Raynauld and Sigouin 
(1993), as reported in Racette et al. (1994), show that a twenty basis point shock to the 90-day 
Treasury bill rate tends to produce only a one basis point increase in the spread of the commercial 
paper rate over Treasury bill rates. Deposit rates take some weeks to catch up to the increase in market 
rates and then surpass the increase in Treasury bill rates by only two basis points. 13 

A survey of the six major banks by Lafleur and Barker (1994) has shown that their 
official policy is not to change their non-price terms and conditions for loans as a function of the 
business cycle. Moreover, they suggest that a borrower's situation has to be quite bad for existing 
loans to be cut. back or called. However, anecdotal evidence would suggest that in sectors where 
collateral values have become very uncertain because of an economic downturn (commercial real 
estate and property development) or envirornnental considerations (dry cleaning), policy has tended to 
discourage the growth ofloans in that sector. 

Montplaisir et al. (1994) have examined some of the proxy variables suggested by the 
existing US literature on the macro effects of the bank lending channel and have not found significant 
effects on Canadian output. . 

Overall the evidence to date is that the bank lending channel has not been an important 
macro channel of monetary policy transmission in Canada. 

13 Furthermore, a typical interest rate shock is associated with an increase in loans, likely because the monetary 
authorities are responding to a demand shock. 
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VI. POLICY FORMULATION: THE ROAD FROM ANALYSIS TO ACTION 

With the above discussion in mind, we are now in a position to describe briefly how the 
views on the transmission mechanism are reflected in the policy process in Canada. A fuller 
discussion is provided in Duguay and Poloz (1994). 

The Staff model contains a policy reaction function which, given all the other variables in 
the model including the exchange rate, sets a path for interest rates that will bring inflation into line 
with the announced inflation-control targets. Thus, policy in the model is fully endogenous. The staff 
undertake quarterly to update the starting point for the model, making any alterations to the steady 
state solution as appropriate, given their analysis of the starting point shocks, and then run the model 
well out into the future. What emerges, then, is a path for monetary conditions which summarises the 
staffs view on what is needed from policy in order to achieve the Banl('s inflation-control objectives. 

This analysis is presented to management each quarter, and the short-term path is updated 
continuously between projection exercises.14 For instance, the staffs advice regarding policy might be 
contingent on real growth in the current quarter being, say 3% at an annual rate. Once the projection is 
done, the specialists go back to monitoring the plethora of economic indicators that become available 
and, through the quarter, provide a continuous analysis of how well their story is holding up. To 
simplify, suppose that circwnstances suggest that the economy is now growing at 5% rather than 3%; 
then the staff will revise their "monitoring" in verbal reports to management, who in turn will begin to 
shade their policy decisions in the direction indicated - in effect, anticipating the shift in policy advice 
that will soon be forthcoming from the staff. Throughout both the projection and monitoring exercises 
each change in view, no matter how subtle, is subjected to scrutiny and debate. 

With this advice from the staff in the background, then, management has a consistent 
framework within which to discuss their options. Some may disagree with some of the asswnptions 
made by the staff, including the staffs assessment of risks to the projection, in which case an 
alternative scenario will be provided by applying shocks to the model. The staff are not asked to 
change their view, but to illustrate the implications of a change in assumption in order to provide 
more information. Management may bring a number of other pieces of information to the table 
concerning the base case projection. 

There is also staff/management interaction on the tactical dimension mentioned in the 
introduction. The staff outlook may call for a path for monetary conditions that seems very difficult to 
achieve, tactically speaking. For example, the model might call for a sudden decline in interest rates 
that, in the event, could be misinterpreted by the market as a fundamental change in policy and result 
in a path for the exchange rate - and therefore monetary conditions - that differs substantially from 
what the staff are predicting. Accordingly, tactical considerations might cause some slippage - perhaps 
in terms of timing only, but possibly in magnitude - between what the staff advise and what 
management decides. This slippage, then, would be a form of a changed starting point when it comes 
time to set out a new economic projection next quarter. 

VU. CONCLUDING REMARKS 

In this paper we have given a brief overview of the Bank of Canada's views on the 
monetary transmission mechanism, where they come from and how they are integrated into the policy 
process. 

14 Over time, the model and its calibration can also be changed on the basis of new findings. 
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1. Theory, empirical evidence and policy 

The staff at the Bank of Canada make use of a formal model (QPM) that reflects 
mainstream thinking in providing policy advice to their management. Economic theory provides the 
basis for the interest rate aod exchange rate chanoels used in the model, as well as the long-run 
equilibrium conditions. Empirical evidence, including that from reduced forms, has been used to 
calibrate the short to medium-term properties of the model. 

The role of the model in the policy process is central and explicit. Management rnalces 
use of the model in reaching ao nnderstaoding of the risks to the outlook, and treats its output 
seriously as a starting point for their discussion of policy options. 

The core policy transmission mechanism is believed to run from settlement balaoces to 
overnight interest rates, then to short-term money market rates aod rates along the yield curve. 
Statistically, chaoges in the staoce of monetary policy tend to be captured best by changes in the slope 
of the yield curve. It is at this latter level of detail that the QPM model structure first captures the 
effects of policy decisions. The exchange rate will also normally react to a change in policy staoce, 
making the concept of monetary conditions crucial to measuring changes in the staoce of policy aod 
its likely effect. A change in monetary conditions has a significant impact on output over four to siX 
quarters, aod then on inflation by six to eight quarters after the change. The effects captured directly in 
the QPM model may be augmented or moderated by judgement corning from other circumstances or 
chanoels, such as terms aod conditions for the graoting of credit, the balaoce-sheet positions of the 
household aod firms sectors, the behaviour of asset prices, and so on. There is in fact a multitude of 
factors that are considered when forming judgements at the margin, including the recent behaviour of 
the monetary aggregates. 

2. The role of financial structure 

The Caoadiao finaocial structure (in particular, the structure of household aod firm 
balaoce sheets) is one factor that suggests that shorter-term interest rates are likely to be more 
importaot than longer-term rates. And the market-oriented nature of the economy (including the 
absence of significant capital controls, credit controls, interest rate controls aod the like) suggests that 
policy is traosrnitted largely through interest rates aod exchange rates, rather thao through quaotities. 
However, the micro-level evidence in favour of a finaocial conditions (low net worth) chanoel 
suggests that there may be qualifications to the basic underlying story. 

The growth in the use of derivatives does not appear to have had a significaot impact on 
the transmission mechanism. And there should be no presumption that the recent growth in mutual 
funds and mortgage-backed securities will either. However, aoy financial innovation that reduces the 
high shadow cost of finaoce faced by low-net-worth firms may have some effect. Presumably, such ao 
innovation would have to involve some reduction in the cost of monitoring. 

Research into the traosrnission rnechaoisrn continues. It will be especially important to 
learn more about any irnportaot non-linearities (including interactive effects betw;een interest rates aod 
existing debt stocks) that are present in the economy. To this end, more examination of the finaocial 
conditions credit channel appears to be warranted. 
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Transmission channels for monetary policy in the 
Bank of Canada's Quarterly Projection Model (QPM): 

some simulation experiments 

Ben Hmd, Brian O'Reilly and Robert Tetlow 

INTRODUCTION 

This note presents some simulation results from the Bank of Canada's model for policy 
simulation and projection, called the Quarterly Projection Model (henceforth, QPM).1 The simulations 
were conducted for the model comparison part of a larger exercise, sponsored by the Bank for 
International Settlements, to examine monetary policy transmission channels.2 The objective of the 
larger exercise is to increase cross-country nnderstanding of monetary policy transmission channels in 
each of the participating member conntries as an aid to discussions on monetary policy formulation 
and implementation. 

We begin with a discussion of the simulations requested and the way they were 
implemented. Section III provides a thumbnail sketch of the construction of QPM. Section IV 
discusses the extent to which the financial structure of the Canadian economy plays a role in the 
generation or interpretation of the simulation results. Section V sketches the dynamic story and 
outlines the decomposition of the transi;nission channels, by channel and by sector, for a limited 
number of experiments. Detail on the . decomposition methodology· is provided in an appendix. 
Section VI discusses the methodology and philosophy of QPM with a comparison to traditional 
macroeconometric models. From this discussion we hope to increase the understanding of why the 
experiments requested are not as simple to conduct or interpret as might seem to be the case. The 
seventh section sums up and concludes. 

II. THE EXPERIMENTS 

1. The proposed experiments 

The proposed core policy experiment involves a temporary increase in the 
policy-controlled interest rate of I 00 basis points for two years imposed on an economy with initial 
conditions as in 1994. The simulations are to be conducted under both flexible and fixed exchange 
rate regimes. The results are to be decomposed into monetary policy transmission channels such as: 
income/cash flow, wealth, direct interest rate effect on consumption, cost of capital, and exchange 
rate, with provision for a discrepancy column if everything does not add up exactly. 

QPM was constructed by Douglas Laxton and Robert TetloW under the guidance of David Rose and was brought into 
service for the Bank's quarterly projection exercise in September of 1993. A complete documentation of the steady 
state of the model is available, see R. Black, D. Laxton, D. Rose and R. Tetlow, The Bank of Canada's New Quarterly 
Projection Model, Part I, The Steady-State Model: SSQPM, Technical Report No. 72 (1994), Bank of Caoada, 
Ottawa, KIA OG9. A more complete documentation of the full dynamic model and its properties is expected to be 
available shortly. 

2 For an overview of Canada's contribution, see D. Longworth and S. Po1oz, "The Monetary Transmission Mechanism 
and Policy Formulation in Canada: An Overview 11

, Bank of Canada Memorandum (1994), Bank of Canada, Ottawa, 
KIAOG9. 
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2. Implementation of the experiments 

We have broadened and redefined to some extent the requested experiments in several 
ways. Firstly, we conduct our shocks from two different base-case scenarios, steady state and excess 
supply. The steady-state control allows us to isolate model responses unadulterated by the specifics of 
initial conditions. In general, the specific steady-state levels chosen will not alter the dynamics story 
arising from transitory shocks. 3 The excess-supply control was constructed artificially to broadly 
reflect the starting point disequilibrium used in our current projection exercises.4 For Canada, those 
features include: (i) excess supply (about 4% of potential output initially); (ii) interest rates slightly 
above their steady-state levels; (iii) inflation below the targeted level; (iv) government debt as a 
proportion of nominal income higher than the targeted level; and (v) net foreign liabilities larger than 
the level that is desired by the private sector. 5 

Secondly, we conduct experiments where interest rates increase and where they 
decrease, so as to illustrate the implications of the model's non-linear price equations. Thirdly, we 
interpret the "fixed exchange rate" scenarios in a way that is more meaningful in the context of QPM 
by conducting the interest-rate experiments from initial conditions of steady state under (nominal) 
exchange rate targeting. 

We view the latter approach as an interim step in that to do simulations properly under a 
fixed (and targeting) exchange rate regime some parts of QPM should be recoded and the model 
recalibrated. 6 Hence, care should be taken not to impute too much to the results from the experiments 
assuming an exchange rate targeting regime. 

Table 1 summarizes the six simulations considered, four under flexible exchange rates 
(inflation targeting) and two under exchange rate targeting. In the latter case, simulations were only 
done from initial conditions of steady state. The target inflation rate used in the model for both the 
steady-state and excess-supply controls is 2%, although, since the version of the model used is 
neutral, this choice is arbitrary.7 Naturally in the excess-supply control, the targeted and actual 
inflation rates generally differ in the near term in reflection of the disequilibria and imperfect 
monetary control mechanism. 

3 For completeness though, we note that the following steady-state assumptions were used: government to nominal 
income ratio of 0.5; net foreign asset to income ratio of -0.38; natural rate of llllemployment of 8.2%; nominal 
short-term interest rate of 5.8%; nominal long-term interest rate of 6.4%; steady-state inflation (domestic and foreign) 
of2%; and a potenti;~J growth rate of2 1/3% (Table A in the Appendix of selected exogenous variables). 

4 We use an artificial control for this second base case rather than an actual recent projection so that the results of our 
experiments would not depend on any particular idiosyncrasy of the projection. This precaution ensures that our 
results Will be broadly applicable to any similar circumstances and that they can be meaningfully compared to those 
conducted from the steady-state control. 

· 5 These latter two points are not objective facts but have been part of the working hypothesis used in the Bank of 
Canada's Staff Economic Projection over the past year. The notion of desired level of net foreign assets comes from 
the economic theory of optimisation by households and is discussed in Section III. 

6 QPM has been constructed to be robust to the Lucas Critique. However, our difficulty in doing the fixed exchange rate 
simulations even when adapted to the policy approach used in QPM may be another sign of its strength. When the 
policy regime is dramatically different to those allowed for in building the model, the model makes it clear that the 
user may be making unreasonable demands. This was particularly obvious when trying to construct the excess supply 
control for the exchange rate targeting regime. 

7 2% is the mid-point of the 1 to 3% range that the Government of Canada and the Bank of Canada have established for 
inflation until 1998 and we have chosen to use it because it is the closest approximation that we have to an official 
target for the medium term at this time. 
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Table 1 

QPM simnlationu scenuarios by number 

Reference number for scenario .-

Direction of Flexible exchange rate regime (inflation targeting) Exchange rate targeting 
shock to revime 

interest rates 
Excess~supply control Steady-state control Steady-state control 

Increase Scenario# 1 Scenario# 3 Scenario# 5 

Decrease Scenario# 2 Scenario# 4 Scenario# 6 

Note that we view Scenario # 1 as providing the most useful results for the overall 
objective of this exercise. Its results are considered more relevant than those from the exchange rate 
targeting simulations for understanding Canadian monetary policy transmission charrnels as 
represented in QPM. This is so because a flexible exchange rate regime is much more consistent with 
the coding and calibration of QPM than is an exchange rate target regime. 

However, we discuss the results of Scenario # 5 to provide some response to the request 
to do a simulation under a fixed exchange rate. As to other experiments, their results will be discussed 
in the text only to the extent that they contribute insights on the transmission of monetary policy in 
QPM. Results for all scenarios are provided in the tables and charts at the end of the paper. 

To obtain a clearer notion of how a targeting regime is implemented in QPM, consider 
the following monetary policy rule, from which the rules used in this paper are special cases. 8 

(1) 

where Rl is a one-quarter nominal interest rate (specifically, the 90-day commercial paper rate), R40 
is a ten-year government bond rate, n is inflation as measured by the year-over-year change in the 
consumer price index excluding food and energy prices, and Sis the log of the nominal exchange rate. 

In scenarios 1 to 4, we use the settings {A], A,z, A,3} = {0.3, 1.5,-0}. These are the same 
settings that are used in the Bank's quarterly projection exercises. In scenarios 5 and 6, the parameter 
settings are {AJ, A,z, A,3} = {O, 0, 5}. This specification of the policy rule calls for the authority to 
move the nominal exchange rate to a particular level (as opposed to a growth rate) with a targeting 
horizon of six-to-seven quarters ahead. 

HI. A THUMBNAIL SKETCH OF THE STRUCTURE OF QPM9 

QPM models the behavior of households, firms, foreigners, a fiscal authority 
(consolidating all levels of the public sector) and a monetary authority. The decisions of these agents 

8 Some constant terms have been dropped from this equation and the notation has been simplified from what is used in 
the model. 

9 The contents of this section, with some changes, are taken directly from Section 2 in Don Coletti, Ben Hunt, 
David Rose and Robert Tetlow, "Some Dynamic Properties of QPM", paper prepared for presentation on QPM at 
meetings of the Canadian Economic Association, University of Calgary, Calgary, Alberta, June 1994. 
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interact to determine the ultimate levels of four key stocks and they, in turn, are key determinants of 
the associated flows, such as consumption spending, saving, investment spending, government 
spending and revenues, and the external balance. There is a formal stock/flow accounting framework 
which ensures full consistency among all variables, both in long-run equilibrium and along the 
dynamic adjustment path. · 

1. The model is dyltllamically stable with a coltllsistent stock-flow eqltllilibrium 

There are four key stocks in the model: government bonds, physical capital, the stock of 
ho.usehold financial wealth and net foreign assets. The steady-state levels of the stocks are derived 
from economic theory and the model has mechanisms that make flow spending validate the 
steady-state conditions. The required steady-state flows are identified and assured by relative prices. 

- In the case of government, there is no behavioral theory. Rather, we take the level of debt 
to be a policy choice and make taxes, net of transfers, adjust to satisfy the government's 
long-run financing constraint. 

For capital, the desired level comes from the level of available labor and the relative price 
of capital services, based on the usual marginal analysis of maximization of the present 
value of the firm along a neoclassical growth path. The real interest rate that underlies the 
cost of capital is tied closely to conditions in world markets, but the real wage adjusts 
such that eventually there is full employment of labor, given the desired level of capital. 
Investment spending adapts to assure both that there is the right level of capital in the 
long run, relative to output, and that it is sustained along the growth path. 

For net foreign assets, the desired level comes from the household sector's desired level 
of wealth, which, in tum, comes from a trade-off of the gains from consuming sooner 
against the costs of consuming less later, owing to the higher debt service implied by 
borrowing. The basic theory applied is the Yaari-Blanchard-Buiter-Weil model of 
overlapping generations with an assumption of expected mortality. The key price is the 
real exchange rate, which must adapt to set the trade balance at a level consistent with the 
required debt service. 

The household budget constraint reflects the necessity to provide the resources to sustain 
stock equilibria, including the provision for capital depreciation. Note that the model does not provide 
a complete description of world asset allocation. The fact ·that Canada is a net debtor is taken as an 
empirical fact, which can be rationalized within the theory as a higher rate of time preference in 
Canada than in the rest of the world. 

2. Moltlletary policy is eltlldogemmsly determined and forward-looking 

. An endogenous monetary policy reaction function calls for the monetary authority to 
adjust its instrument, the 90-day paper rate, to bring a nominal variable to its targeted level subject to 
certain constraints. The instrument is controlled to achieve an operational target on the slope of the 
yield curve. In the normal course of work on projections at the Banlc of Canada, inflation is the target 
variable. In this paper, we also use. a rule that targets the nominal exchange rate. 

Among the factors that constrain the authority from hitting its inflation target at all points 
in time are (i) the "planning horizon" of the monetary authority; the model's reaction function has the 
monetary authority looking ahead six to seven quarters in setting its instrument in the current quarter 
in recognition of the time lag between instrument setting and movements in target variables; (ii) a 
mild smoothness constraint, which tempers movements of the instrument itself; and (iii) the intrinsic 
structure of the rest of the model. Higher levels of the instrument, all else held constant, will reduce 
aggregate demand, but with a lag of a year or more to peak effects. 
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A second channel through which monetary policy normally operates is the exchange rate. 
The nominal value of the Canadian dollar, measured against an index of six other currencies, is 
governed by the familiar uncovered interest parity condition. This means that when the monetary 
authority raises the level of its instrument and this results in an increase in nominal short-term interest 
rates relative to foreign rates, the dollar will generally appreciate in the short run. This has a direct 
(downward) effect on consumer prices through the price of imported consumer goods and a slower, 
indirect (downward) effect on prices through the effect on the trade balance and hence on aggregate 
demand. For the fixed-exchange rate scenarios it is assumed that foreign and domestic interest rates 
move similarly and, hence, the uncovered interest parity condition is switched off. 

A third important channel through which monetary policy works is expectations. The 
forward-looking aspects of the inflation process in QPM give expectations a quasi-independent role. 
This means that when the monetary authority responds to a shock affecting its targeted variables, an 
early response reduces the magnitude of the necessary policy response. 

3. Intrinsic versns expectational dynamics 

Generally speaking, the dynamics of variables are rnodeled as being driven by a mixture 
of expectational and intrinsic dynamics. Intrinsic dynamics are those that arise from the existence of 
adjustment costs, generally interpreted. Dynamics corning from expectations are overlaid on the 
intrinsic dynamics. 

4. Forward-looking expectations 

Expectations in QPM are rnodeled as a weighted average of a backward-looldng 
component and a forward-looking component. For real variables, the forward-looking component is 
based on the model-consistent solution for the variable, but with an effect from the steady-state 
condition. For nominal variables, only the model-consistent part appears, a formulation that avoids 
self-fulfilling policy successes. Normally, a substantial weight is given to the backward-looking 
component of expectations; for example, this weight is 75% in the case of expected inflation. 

5. QPM has a non-linear structure 

Our research has shown evidence of asymmetric effects of excess demand on prices and 
on the basis of this work, we have included a non-linear structure in QPM.10 The price equations, 
which collectively act as a "Phillips curve," are coded so that excess demand has larger and faster 
effects to increase inflation than excess supply has to reduce inflation. 

6. Possible major changes to QPM over the next year 

Recent research efforts on the comparative statics of the steady-state version of QPM, in 
particular on government debt and deficits and on non-supemeutralities, have pointed the way for 
substantive changes to QPM over the next year. The work on government debt indicated that a 
connection between the level and change in government debt relative to GDP and the level of risk 
prernia on the stock of government bonds and the stock of net foreign liabilities might be usefully 

10 For a more complete discussion see: D. Laxton, D. Rose and R. Tetlow, "Monetary Policy, Uncertainty and the 
Presumption of Linearity11

, Bank of Canada Technical Report No. 63 (1993), and D. Laxton, D. Rose and R. Tetlow, 
11Is the Canadian Phillips Curve Non-linear?", Bank of Canada Working Paper 93-7 (1993), Bank of Canada, Ottawa, 
KlAOG9. 
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incorporated in the basic model. 11 The work on non-supemeutralities found them to be quite large, 
suggesting that work on including them in the model should be pursued with some sense of 
immediacy.12 

IV. THE ROLE OF THE FINANCIAL STRUCTURE 

As can be seen from the sketch above, QPM is a relatively small model that abstracts 
from the micro-sectoral details of the Canadian economy. As a result, the Canadian financial structure 
is not explicitly modeled nor is its contribution to the dynamics of the model discernible in any 
unequivocal manner. There are a number of ways, though, in which the effect of the financial 
structure has been implicitly captured in the model both in terms of the functional form of some of the 
key macroeconomic relationships and in the calibration of the model. 

Canada has had few restrictions on credit or on interest rates so that there is no apparent 
need, based on purely institutional considerations, to have credit-rationing variables anywhere in the 
model. In addition, there has been a greater homogenization of assets and liabilities among the 
different sectors of the financial market so that there is less effect on key macroeconomic series from 
developments in only one sector of the financial market. Interest rates are sufficient to balance supply 
and demand in the financial markets. Similarly, on the external side, Canada has had no capital 
controls so that the uncovered interest parity relationship (with a risk premium term) seems to be a 
necessary part of any description of the Canadian economy. 

As to calibration, it has been done so that the model, as much as is possible, captures the 
essential short-run dynamics of the Canadian economy relevant for policy analysis. This approach has 
been implemented by having the model reproduce a mixture of properties from reduced-form 
econometric models and various stylized facts taken from the data. To the extent that Canada's 
financial structure has affected the dynamics of the economy's response, this will be reflected 
implicitly in the model. For example, the lag between changes in the monetary instrument and 
changes in aggregate demand includes, among other things, the workings. of the transmission through 
the portfolios of financial institutions. 

v. THE DECOMPOSITION OF TRANSMISSION CHANNELS FOR SELECTED 
SCENARIOS 

With respect to the approach to be used for decomposing transmission channels, the 
organizers of the model comparison project expressed a preference for simulating one channel at a 
time and comparing the results to the baseline projection. In the QPM decompositions using this 
approach, the discrepancy is very small in the first two or three years, which are probably the years of 
most relevance to the intent of the experiment, given the dramatic change in policy that occurs in all 
of the scenarios considered once the QPM reaction function is allowed to work. In order to see if the 
rankings of contribution by transmission channel changes in the short term, we have also undertaken 

11 See T. Macklem, D. Rose and R. Tetlow, "Government Debts and Deficits in Canada: A Macro Siniulation Analysis'', 
in W.B.P. Robson and W.M. Scarth, eds., Deficit Reduction: What Pain, What Gain? Policy Study 23, C.D. Howe 
Institute (1994): 231-272. 

12 A judgment that we did not understand these non-superneutralities well enough, especially their quantitative 
importance, led us to leave them aside in the initial phases of model development. More recent work has provided 
some insights; see R. Black, T. Macklem and S. Poloz, "Non-Superneutralities and Some Results of Disinflation: A 
Quantitative General-Equilibrium Analysis", in Economic Behaviour and Policy Choice Under Price Stability, 
proceedings of a conference held at the Bank of Canada, October 1993 (1994): 477-516, Bank of Canada, Ottawa, 
KlAOG9. 
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the decomposition exercise for some scenarios by sequentially turning off channels in the order 
suggested by the structure of QPM.13 

We focus initially on the core, requested simulation - the temporary interest rate increase 
from initial conditions of excess supply under a monetary policy regime of inflation targeting (flexible 
exchange rate regime). We feel that this simulation demonstrates the monetary policy transmission 
channels, as adequately as they can be demonstrated in a model like QPM. The implications of the 
non-linear Phillips Curve for· the results are brought out when we compare two other sets of 
simulations, an interest rate increase and decrease from a steady-state control under a regime of 
inflation targeting. We then summarize the results for an exchange rate targeting simulation - the 
temporary interest rate increase from initial conditions of steady state under a monetary policy regime 
of exchange rate targeting. 

1. Flexible exchange rate regime (inflation targeting regime) 

Flexible exchange rate regime: the dynamic story 

The positive interest rate shock (Scenario # 1) requires the monetary authority to raise the 
policy-determined interest rate 100 basis points for two years at the beginning of the simulation 
period. This brings about an appreciation of the Canadian dollar. This tightening of monetary 
conditions depresses output and inflation. Excess supply increases, and inflation declines by roughly 
one percentage point by year three and is well below its 2% target rate. 

When the shock ends, the endogenous monetary policy reaction function in QPM moves 
to ease monetary conditions in order to return inflation to its 2% target level. This easing manifests 
itself, in part, in a decline in the nominal short-term interest rate, to a trough of some 2% percentage 
points below its control level in year three, the first year after the shock is removed, and, in part, in a 
decline in the exchange value of the dollar from year two to year three. The nominal value of the 
dollar falls by nearly a percentage point in year three, before appreciating once again thereafter. 

More importantly, the real exchange rate falls below baseline levels for five years. This is 
the same length of time that real interest rates are below their baseline levels. The resultant easing in 
real monetary conditions supports the recovery in aggregate demand and in price inflation towards its 
target level. The latter adjustment occurs both through the effects of aggregate demand on prices and 
through the pass-through of rising import prices into consumer prices. 

The recovery comes with a delay, though, as the level of output remains below control in 
year three despite the easing in policy on account of the economy's intrinsic adjustment costs. The 
economy stays in excess supply for over three years in total. In the longer run, the dollar arrives at a 
new, higher level supported by the permanently lower relative domestic price level. The real exchange 
rate returns to equilibrium at the same time as the nominal exchange rate stabilizes. In the end, the net 
impact of the shock on cumulative output is marginally negative (the loss in output brought on by the 
initial shock is not fully recouped). This is a manifestation of the non-linear Phillips Curve in QPM in 
conjunction with initial conditions of excess supply. 

Flexible exchange rate regime: decomposition by transmission channe/14 

With respect to the ranking of transmission channels during the first two years, the 
exchange rate channel is the most important one followed by the direct-interest-effect-on-consumption 
channel. In year three, the rankings reverse. The wealth channel builds to a peak negative effect in 

13 See the appendix for more detail on how we isolate the different channels using both approaches. 

14 QPM uses a consumable income concept - the level of national income that is available for consumption once 
provision has been made for taxes, maintaining financial asset stocks at their desired lev~ls and for cai)ital formation. 
There are both backward-looking and forward-looking representations of this term in the consumption equation. 
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year three but only turns positive in year five even though monetary policy begins to ease in year 
three. The cost of capital/accelerator effect is small throughout the period for which results are 
provided. As for the income/cash-flow channel, it makes the smallest contribution since the shock is 
perceived as temporary and agents have considerable ability to smooth consumption over time. 

The time profile of the contribution of the channels, too, is consistent with our priors. 
Flow channels respond relatively quickly to the shock aud its unwinding, while stock channels take 
somewhat longer to respond to changed circumstances, both when the shock is imposed, and when it 
is unwound. · 

Over the time horizon used here, we believe that the decomposition approach 
recommended by the BIS shows plausible results, especially during the years in which the interest rate 
shock is imposed. · Alternatively, we have decomposed these channels sequentially and found 
essentially the same ranldng for the initial years. 

Flexible exchange rate regime: decomposition by GDP component 

All components of aggregate demand contribute to the initial decline of aggregate 
demand below equilibrium levels. The increase in interest rates reduces consumption (broadly defined 
to include residential construction aud inventories) directly and immediately. Wealth exerts au 
increasingly large negative effect with its peak in year three, reflecting the fact that the dynamics of 
wealth are driven by the response of net foreign assets. As the trade balauce deteriorates, owing to the 
increase in the value of the Canadiau dollar, net foreign assets decline leading agents to reduce 
consumption in order to restore their wealth position. Government expenditures decline slightly as the 
model replicates the procyclical behavior of government expenditures in the Cauadiau data. 
Investment falls below its baseline level due to the decline in expected output and the rising cost of 
capital (the cost of capital/accelerator channel). Note that the latter effect is only implicit in the 
dynamics of the investment response, which represent the "typical" cyclical behavior of investment. 15 

2. ExJ!IOSitory simulations 

To demonstrate the effect of the non-linear Phillips Curve in QPM we compare the 
results of positive and negative interest rate shocks from initial conditions of steady state. 

Expository simulations: the dynamic story 

The dynamic story for the model response under a positive interest rate shock from initial 
conditions of steady state (Scenario # 3) is very similar to that described above for the same shock 
from initial conditions of excess supply. In both cases the positive interest rate shock is counter to 
what is required to attain the inflation target given the state of the economy as represented in the 
respective control simulations. 

During the first three years, the positive and negative interest rate scenarios from steady 
state (Scenarios # 3 and # 4) show virtually the same picture, except for a sign change and the 
movement in inflation. However, after year three the results change, reflecting the effect of the non­
linearity in the Phillips Curve. 

As a consequence of the non-linearity, inflation accelerates over l l'z percentage points 
under the negative interest-rate shock compared to the deceleration of I percentage point under the 
positive shock. As a result, once the shock ends the monetary authority must raise interest rates by 
more thau they were allowed to drop in the positive rate scenario, in order to contain incipient 
inflation pressure. This requires substautially more of au output decline than the increase required to 

15 The cost-of capital channel in the dynamic model is currently turned off until research on quantifying its effect is 
completed. This extension to the model is expected to occur in early 1995. 
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unwind the positive interest rate shock. Once the economy has returned to equilibrium, the cumulative 
output gap is negative. 

Expository simulations: decomposition by transmission channel 

From an overall perspective, the rankings of the transmission channels have not changed 
in any significant manner. 

Expository simulations: decomposition by GDP component 

There is virtually the same sectoral picture for the first three years, except for a sign 
change, as for the positive interest rate shock. The stronger monetary policy reaction following the 
negative interest rate shock can be seen in year four where the direct-interest-rate-effect-on­
consumption channel is large enough to offset the wealth effect on consumption so that private 
consumption contributes to the desired movement in output as opposed to resisting it as under the 
positive interest rate shock. 

3. An exchange rate targeting regime 

The presence of forward-looking expectations in QPM means that fixing exchange rates 
is not straightforward. QPM is calibrated for conditions of a managed float of exchange rates. In a 
regime where nominal exchange rates are literally fixed, one would expect that forward-looking 
agents would alter their forecasting rules to reflect the absence, for example, of exchange rate pass­
through into consumer prices. To address these and other issues properly in QPM would require a 
time-consuming recoding and recalibration of the model that would be unlikely to provide useful 
lessons for a monetary policy that operates under a flexible exchange rate regime. However, as a first 
approximation, we have conducted experiments targeting the nominal exchange rate and turning off 
the interest rate parity condition in the exchange rate equation.16 

Switching off the interest parity condition is a means to implement the implicit 
assumption that foreign and domestic interest rates change identically, as suggested by the BIS staff 
for the fixed exchange rate scenario.17 Note that we also allow the exchange rate to shift 1 %, a move 
that is consistent with the exchange rate moving within a target band. The artificial nature of this 
approach, in combination with the caveats regarding model structure and calibration already 
mentioned, should make it clear that the results are not useful for inferring the relative merits of a 
fixed exchange rate regime. Even the ordinal rankings contained in the decomposition may be 
different from what would result if QPM was modified to be fully consistent with a targeting 
exchange rate regime. 

An exchange rate targeting regime: the dynamic story 

On impact, the increase in interest rates (Scenario # 5) leads the nominal exchange rate to 
appreciate because of the effect of a lower (expected) domestic price level on the expected nominal 
exchange rate. The higher value of the Canadian dollar puts direct downward pressure on prices via 

16 Earlier experiments, undertaken by a colleague, attempting to peg the nominal exchange rate showed continuous 
cycling in the face of a very small, one-quarter demand shock. Taken in conjunction with our own preliminary 
experiments, these results just confirilled for us that pegging the nominal exchange rate was not a useful way to 
proceed. 

17 To some extent, we are doing the opposite of what some of the European participants in this exercise had to do to 
implemen,t the flexible rate regime. They had to add an exchange rate equation with uncovered interest parity. Note 
that in our initial approach, docmnented in our paper of 29th August, we performed the fixed exchange rate 
experiments with the uncovered-interest-rate-parity condition maintained. The result was substantially more volatility 
in the nominal exchange rate in the short term and the need to impose a larger shift term. 
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lower domestic prices for imported goods. As a result of lower prices, the increase in the real interest 
rate is more than that for the nominal short-term rate during the two years of the shock. By the second 
year, the value of the Canadian dollar has risen by about 0.2% relative to an index of six other 
currencies, and output is just under 1-'2% below baseline (and steady-state) levels. Lower output is 
comprised of lower levels of each of consumption, investment, and govermnent. spending. Consistent 
with lower aggregate demand overall, import volumes are down slightly in spite of the effect of the 
appreciation of the dollar on import prices. This implies that both the (nominal) trade balance and the 
current account balance move into small surplus positions. 

In year three, the shock is reversed. Short-term nominal interest rates plunge sharply. 
Notwithstanding the large and rapid monetary policy response to the shock, excess demand only 
emerges in year four. The temporary boom in year four is required to attain the domestic price level 
necessary to support the targeted level of the exchange rate. 

By the ninth year, the economy has not yet returned to equilibrium, but is not far off; the 
real exchange rate is fluctuating very close to its steady-state level, as is the real interest rate. The 
nominal exchange rate differs from its original steady-state level by around 1 %, very close to its 
targeted level change. 

An exchange rate targeting regime: decomposition by transmission channel 

For exposition purposes, the decomposition has been done for the domestic channels 
only so that any remaining transmission from the exchange rate channel, arising from the targeting 
approach, has been allocated to the residual category.18 With only domestic channels at work, the 
main transmission channel becomes that of the direct-interest-rate effect on consumption. The wealth 
and cost-of-capital channels take turns at second place and the income/cash-flow channel continues to 
make the smallest contribution. 

An exchange rate targeting regime: decomposition by GDP component 

By component, private consumption malces the largest contribution to the change in real 
GDP and is partially offset by the trade balance. The latter is the most obvious manifestation of 
assuming a fixed exchange rate regime as in the comparable simulation assuming a flexible exchange 
rate regime the trade balance makes an important supporting contribution to the response of real GDP. 

VI. SOME REMARKS ON MODELS AND METHODOLOGY 

For models, like QPM, that characterize policy explicitly in terms of its goals rather than 
its instruments and that have forward-looking expectations, the proposed experiments are problematic 
in two areas: the exogeneity (or endogeneity) of policy instruments and expectations formation." 

The experiments are intended to show the implications of disturbances to 
policy-controlled interest rates on real and nominal variables. This is a sensible exercise in the context 
of a standard forecasting model where the instruments are exogenous and the outcomes of instrument 
settings are endogenous. The philosophy of QPM, however, is different in that it views the job of the 
monetary authority as being that of responding to shocks from exogenous sources in order to move 
nominal target variables to their desired levels. This led .the model builders to endogenize the 
monetary policy instrument and exogenize the target. That is, to represent policy with an endogenous 
monetary policy reaction function so that in policy simulations and in projection scenarios, the 
interest rates that arise from the exercise are those that are necessary to bring the target variable to its 
desired level, subject to various constraints. 

18 A comparison of the discrepancy (residual) as between Scenario# 3 and Scenario# 5 suggests that this approach is 
reasonable. 
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The endogeneity of the monetary policy rule in QPM and the implementation of the 
QPM experiment via the "policy-controlled interest rate" means that one interpretation of the 
experiment might be that it asks us to consider the implications of a "policy error." The monetary 
authority is, in the baseline scenario, following an (constrained) optimal path, given the monetary 
policy reaction function, but then decides to increase (or decrease) interest rates for two years. This 
implies that the monetary authority initiates the shock rather than simply responds to shocks from 
outside the policy mechanism. In using its policy instrument to initiate the shock, the authority is 
obviously not free, at the same time, to respond to the resulting deviation of the target variable from 
its desired level. Once the shock is over, the endogeneity of the policy rule then compels the authority 
to undo the damage it has wrought. 19 Our simulation results reflect this feature of the experiment and 
must be interpreted in this light.20 

Assumptions regarding expectations formation also affect the interpretation of the 
experiments considered here. Under adaptive expectations, simulation results are recursive in time, 
meaning that the value of an endogenous variable at time t+ 1 is independent of variables dated at t+2 
or later. Under expectations formation that is explicitly forward-looking, this property does not hold. 
This has several implications in our simulations where the economy is being subjected to a shock and 
the monetary authority is not being allowed to react until the shock is over. This delay allows 
inflationary (or disinflationary) pressures to become ingrained in agents' expectations. One 
implication of forward-looldng expectations, therefore, is that the monetary policy response necessary 
to re-establish control over inflation (or the nominal exchange rate) once the shock is over can 
sometimes be severe. A second implication is that the decomposition of a simulation into its 
contributing channels is dependent on the way or order in which it is done.21 

VII. SUMMARY AND CONCLUSIONS 

This paper has examined the results of simulation experiments where the Bank of 
Canada's Quarterly Projection Model (QPM) was subjected to positive and negative interest-rate 
disturbances of I 00 basis points, lasting for two years, under varying initial conditions and two 
different exchange rate regimes. The experiments were undertaken as part of a model comparison 
exercise sponsored by the Bank for International Settlements to see how central bank models represent 
monetary transmission channels. The results of the model comparison exercise are one input into a 
broader exercise to increase cross-country understanding of monetary policy transmission channels in 
each of the participating member countries as an aid to discussions on monetary policy formulation 
and implementation. 

Initial conditions considered were a base case of excess supply constructed artificially to 
resemble economic conditions in Canada in early 1994 and a pure steady state, where all variables are 
growing at constant rates, stocks and target variables are at their desired levels and expectations are 
realized. Results were presented on a shock-minus-control basis for key variables and on a 
contribution basis by five possible monetary transmission channels. 

19 Note that this implies that the policy-controlled interest rate return to control immediately following the end of the 
two-year shock period as dictated by the BIS experiment guidelines. To compel QPM to do this would be explosive 
since there would be no nominal anchor to the system. 

20 From the perspective of QPM, a more ·meaningful experiment would have elicited the monetary policy response 
necessary to maintain a certain monetary policy objective in response to shocks originating from, say, nominal 
exchange rate changes, foreign demand shifts, domestic tax changes and various other disturbances of an exogenous 
nature. 

21 Adaptive expectations is not sufficient for a decomposition to be unique and independent of the order in which the 
decomposition is done. The model must also be linear. 

I 
II 
I 



- 335 -

The core simulation under the inflation targeting (flexible exchange rate) regime - a 
positive shock to the policy instrument from initial conditions of excess supply - simply produces 
additional excess supply to which the monetary authority responds, when it can, by easing money 
conditions in order to return inflation to its 2% equilibrium value. With respect to transmission 
channels, the exchange rate channel is the most important in the first two years and works mainly 
through the external sector. The next most important channel is that of the direct interest rate effect on 
consumption and, as might be expected it works mainly through the private consumption component 
of output. 

The implications ofQPM's non-linear Phillips curve are shown by comparing theresults 
of the positive and negative interest rate shocks from initial conditions of steady state. They exhibit 
similar magnitudes of response and similar relative contributions for the transmission channels for the 

· first two years, a period over which the monetary authority, being the source of the shock, cannot 
respond. Once the monetary authority becomes free to respond in year three, differences begin to 
emerge as a consequence of the model's non-linear Phillips curve. Returning inflation to its target 
level after the stimulative effect of a negative interest rate shock requires a substantially larger decline 
in output than the increase needed to unwind the effect of the positive interest rate shock. 

The mechanisms through which monetary policy works under exchange rate targeting are 
similar to those of inflation targeting absent the exchange rate channel, except for two significant 
points. First, while in practice seeking a level target is likely to be a tougher challenge this issue is 
minimized here by the way we implemented the shock. Second, instead of inflation directly 
determining monetary policy reactions, under exchange rate targeting, it is the effect of movements in 
the domestic price level on the nominal exchange rate combined with the consequent variations in the 
real exchange rate that matter. 
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APPENDIX 

Decomposition of the results of the policy experiment22 

The results of the policy experiment are decomposed into five channels: wealth; cost of 
capital; income/cash-flow; exchange rate; and direct interest rate effect on consumption with provision 
for a discrepancy or residual channel. We outline below, for each channel in tum, what was done and 
the reasoning behind it. Note that in order to isolate different channels, we held interest rates or other 
variables at their shock paths for the length of time that we judged relevant. 

The recommended approach: one channel at a time 

- The wealth channel was turned off by setting the net foreign asset (NP A) gap in the 
consumption equation at its control path for the five-year decomposition period, then 
allowing it to be switched back to the actual NP A gap gradually over the following ten 
quarters. Interest rates were held at their shock path for the initial eight quarters, and then 
allowed to move endogenously to prevent policy from becoming completely 
inappropriate given the movement in prices. Investment was tuned to its shock path to 
prevent it from responding to the reduced output gap resulting from the removal of the 
wealth effect. 

- Because the cost-of-capital effect in QPM is captured using a simple accelerator effect, 
investment was tuned to its control path for the first five years to capture this effect. 23 

Again, interest rates were held at their shock path for the initial eight quarters, and then 
allowed to move endogenously. 

To capture the income/cash-flow effect, disposable income in QPM was set to its control 
path so movements in labor income and taxes would not be passed through to the 
forward-looking component in consumption. Interest rates were held at their shock path 
for the initial eight quarters, and then allowed to move endogenously. Investment was 
tuned to its shock path to prevent it from responding to the reduced output gap resulting 
from the removal of the income/cash-flow effect. 

The exchange rate effect was captured by holding both the nominal and real exchange 
rates at their control path. In order to prevent the endogenous response of interest rates 
from feeding through to consumption, the relevant term in the consumption equation was 
set to its shock path. Further, to prevent the wealth effect from being double counted, the 
NP A gap appearing in the consumption equation was also set to its shock path. 
Investment was also tuned to its shock path. 

The direct effect of interest rates on consumption was captured by holding the slope of 
the yield curve in the consumption equation at its control path. The NP A gap in the 
consumption equation was set at its shock path. The nominal and real exchange rates 
were tuned to their shock paths and investment was tuned to its shock path. 

22 For a discussion of the issues involved, see E. Mauskopf and S. Siviero, "Two Methods of Ranking the Transmission 
Channels of Monetary Policy'', Mimeograph, Bank for International Settlements (1994). 

23 The cost-of-capital channel in QPM is currently turned off until research on quantifying its effect is completed. 
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An alternative approach: sequential decomposition 

In the sequential approach, the model is coded so that the impact of the interest rate 
shock can be turned off in .each of the five main channels to be examined. However, rather than 
simulate the model with only one particular channel turned on at a time, the full model was simulated 
and the channels sequentially turned off. The structure of the model also suggested a logical order in 
which the channels should be turned off. 

The first channel that was turned off was the income/cash-flow channel (disposable 
income). QPM embodies a permanent income type concept which affects current 
consumption via its forward-looking component. A shock of the nature considered here 
alters the forward-looking component of consumption through changes in the future path 
oflabor income and direct taxes (disposable income). Owiug to the fact that this shock is 
temporary and its effects are smoothed via standard QPM expectations formulation, it is 
necessary to turn this channel off when the economy is exhibiting its maximum deviation 
from the control path in order to show any significant impact from this shock. 

The second channel to shut off using this approach is the cost of capital. Empirically, it is 
very difficult to find a role for the cost of capital in investment, therefore, QPM was 
calibrated using a simple accelerator approach to broadly replicate the cyclical behavior 
of investment in the Canadian time series data. In other words, the level of the output gap 
was used to proxy for the cost of capital and other effects. Again, in order to properly 
capture this effect it was necessary to calculate its impact while the shock was disturbing 
output from its control path. 

In the dynamic version of QPM, agents' decisions regarding wealth holdings are all 
resolved through net foreign assets. Accordingly, the impact of the interest rate shock on 
wealth comes through the effect that interest rates have on the exchange rate which then 
flows into the current account balance which cumulates into NF A In order to capture the 
complete wealth effect, it was logical to turn off the wealth channel before turning off the 
exchange rate channel. 

The structure of the model offered little guidance as to which of the remaining two 
channels should be turned offnext. It was decided to shut the direct-interest-rate-effect­
on-consumption channel off last. 

Table A 

Baseline values of selected exogenous variables 

Year1 Year2 Year3 Year4 Years 
Steady 
state 

Scenarios 1-2 

Foreign short-term interest rates(%) ........... 5.82 6.17 6.18 6.16 6.17 5.42 

Oil prices and other commodity prices* ....... 2.55 3.49 3.50 3.25 3.00 2.00 

Foreign prices* ......................................... 2.55 3.49 3.50 3.25 3.00 2.00 

Foreign output gap .................................... 0.12 - 0.24 - 0.68 - 0.62 - 0.19 0.00 

Scenarios 3-6 

Foreign short-term interest rates(%) ........... 5.42 5.42 5.42 5.42 5.42 5.42 

Oil prices and other commodity prices* ....... 2.00 2.00 2.00 2.00 2.00 2.00 

Foreign prices* ......................................... 2.00 2.00 2.00 2.00 2.00 2.00 

Foreign output gap .................................... 0.00 0.00 0.00 0.00 0.00 0.00 

* Year-on-year percentage change. 
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Scenario.I 

An interest rate increase under inflation targeting, from initial conditions of excess supply 
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Table 1.1 

Interest rates, exchange rates and asset prices 

Scenario 1: An interest rate increase under inflation targeting, from initial condition& of excess supply 

Deviations from baseline Year 1 Year2 Year3 Year4 Year5 
Steady 
state 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.03 - 2.73 - 1.99 - 1.34 0.00 

2. Market-determined interest rates (0/o) 
Intermediate target ............................... 0.89 1.03 - 1.44 - 0.96 - 0.71 - 0.00 
Long-term interest rate ......................... 0.11 - 0.00 - 1.29 - 1.04 - 0.63 0.00 

3. Other interest rates (0/o) . .................... 
4. Real interest rate 

Real short-term interest rate(%) ............ 1.10 1.61 - 1.56 - 0.85 - 0.73 0.00 

5. Exchange rates 
Nominal effective exchange rate , ........... 0.78 1.69 0.83 1.98 2.94 4.00 
Real effective exchange rate .................. 0.70 1.09 - 0.89 - 0.94 - 0.59 0.00 

6. Asset prices ........................................ 

7. Money and credit ............................... 
. 

Table II.1 

Real economic activity, price developments, fiscal developments and the foreign sector 

Scenario 1: An interest rate increase under inflation targeting, from initial conditions of excess supply t 
I . 

Deviations from baseline (all in °/o change 
Year 1 Year2 Year3 Year4 Year5 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
Real GDP ........................................... - 0.22 - 1.17 - 1.31 0.39 0.84 0.00 
Private consumption .......... ~ .................. - 0.17 - 1.00 - 1.59 - 0.47 0.24 0.00 
Government expenditure ....................... - 0.09 - 0.46 - 0.50 0.18 0.34 0.00 
Private investment ............................... - 0.12 - 0.83 - 1.15 - 0.10 1.79 0.00 
Exports ............................................... - 0.13 - 0.75 - 0.68 0.78 0.84 0.00 
Imports ............................................... 0.05 - 0.02 - 0.73 - 0.98 - 0.11 0.00 

2, Unemployment rate (o/o) ..................... 0.10 0.46 0.75 0.33 - 0.25 0.00 

3. Real disposable income ....................... 

4. Inflation and wages (0/o) 
GDP deflator ............... , ....................... - 0.08 - 0.52 - 1.14 - 1.18 - 0.61 0.00 
Consumer prices (excl. food & energy) ... - 0.15 - 0.60 - 0.97 - 1.04 - 0.61 0.00 
Wages/earnings .................. -. ................ - 0.04 - 0.27 - 0.77 - 1.26 - 1.23 0.00 
Unit labour costs .................................. 0.07 0.29 - 0.93 - 2.46 - 1.03 0.00 

Import prices ....................................... - 0.58 - 0.87 0.25 - 0.87 - 0.88 0.00 

5. Government accounts (0/o of nominal 
GDP) 
Primary expenditures ··························· b.03 0.14 0.16 - 0.04 - 0.10 0.00 

Interest payments ................................. 0.07 0.05 - 0.61 - 0.50 - 0.31 0.00 

Revenues ............................................ 0.02 0.14 0.23 0.11 0.03 0.00 
Government budget balance .................. 0.10 0.11 - 0.66 - 0.67 - 0.43 0.00 
Public sector debt ································ 0.22 1.12 1.41 0.36 - 0.08 0.00 

6. Current account (0/o of nominal GDP) - 0.04 - 0.27 - 0.13 0.59 0.47 0.00 
. Trade balance ...................................... - 0.05 - 0.19 - 0.02 0.38 0.19 0.00 

Net interest payments abroad ................. - 0.02 - 0.08 - 0.06 0.07 0.17 0.00 
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Table III.I 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 1: An interest rate increase under inflation targeting, from initial conditions of e:x;cess supply 

Direct 
interest Cost of 

Total Income/ Wealth rate capital/ Exchange Residual 
cash flow effect acceler- rate 

on con- a tor 
sumption 

Real GDP: first year after shock* ........... - 0.22 - 0.00 - 0.01 - 0.08 - 0.02 - 0.11 - 0.01 

of which: 

Private consumption ... ··.························ ... - 0.12 - 0.00 - 0.01 - 0.10 - 0.00 0.02 - 0.01 
Government expenditure .......................... - 0.02 - 0.00 - 0.00 - 0.01 - 0.00 - 0.01 - 0.00 
Private investment ................................... - 0.02 0.00 0.00 0.00 - 0.02 0.00 0.00 
Exports .................................................. - 0.05 - 0.00 - 0.00 - 0.00 - 0.00 - 0.05 0.00 
Imports .............................. _. ................... 0.02 - 0.00 - 0.00 - 0.03 - 0.01 0.06 "0.00 

Real GDP: second year after shock* ....... - 1.17 - 0.02 - 0.17 - 0.39 - 0.11 - 0.55 0.07 

of which: 

Private consumption ................................ - 0.68 - 0.02 - 0.23 - 0.52 - 0.03 0.02 0.10 
Government expenditure .......................... - 0.09 - 0.00 - 0.01 - 0.03 - 0.01 - 0.04 0.01 
Private investment ................................... - 0.11 0.00 0.00 0.00 - 0.11 0.00 0.00 
Exports .................................................. - 0.29 - 0.00 0.00 - 0.00 - 0.00 - 0.29 - 0.00 
Imports .................................................. - 0.01 - 0.01 - 0.07 c 0.16 - 0.04 0.24 0.03 

I 
Real GDP: third year after shock* .......... - 1.31 - 0.03 - 0.34 - 0.41 - 0.16 - 0.34 - 0.03 

,I 
of which: I· 

Private consumption ································ - 1.08 - 0.06 - 0.57 - 0.54 - 0.06 0.04 0.11 II 
Government expenditure .......................... - 0.10 - 0.00 - 0.03 - 0.03 - 0.01 - 0.03 - 0.00 
Private investment ................................... - 0.16 0.00 0.00 0.00 - 0.16 0.00 - 0.00 
Exports .................................................. - 0.26 0.00 0.04 0.00 - 0.00 - 0.25 - 0.05 
Imports .................................................. - 0.29 - 0.02 - 0.22 - 0.16 - 0.07 0.09 0.09 
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Table III.1 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Sc.enario 1: An interest rate increase under inflation targeting, from initial conditions of excess supply 

Direct 
interest Cost of 

Total 
Income/ 

Wealth rate capital/ 
Exchange Residual 

cash flow effect Acceler- rate 

on con- a tor 
sumption 

Real GDP: fourth year after shock* ........ 0.39 - 0.00 - 0.12 0.30 - 0.01 0.59 - 0.36 

of which: 

Private consumption ................................ - 0.32 - 0.04 - 0.55 0.40 - 0.03 - 0.08 - 0.01 

Government expenditure .......................... 0.04 - 0.00 - 0.01 0.02 0.00 0.05 - 0.03 
Private investment ................................... - 0.01 - 0.00 - 0.00 - 0.00 - O.Gl - 0.00 0.00 
Exports ·························•·•··•···•···•·•••••••••• 0.30 0.02 0.16 0.00 0.01 0.31 - 0.19 
Imports .................................................. - 0.39 - 0.02 - 0.28 0.12 - 0.02 - 0.31 0.14 

Real GDP: fifth year after shock* ........... 0.84 0.02 0.06 0.48 0.14 0.46 - 0.33 

of which: 

Private cons.umption ................................ 0.16 0.01 - 0.29 0.64 - 0.01 - 0.10 - 0.09 

Government expenditure .......................... 0.07 0.00 0.00 0.04 0.01 0.04 - 0.03 
Private investment ................................... 0.25 0.00 0.00 0.00 0.25 0.00 - 0.00 
Exports .................................................. 0.32 0.01 0.16 0.00 - 0.02 0.32 - 0.16 
Imports .................................................. - 0.05 - 0.00 - 0.18 0.19 0.09 - 0.20 0.05 

Real GDP: steady state* ......................... 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

of which: 

Private consumption ................................ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Exports •.•.•..•..•....•.................................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Imports .................................................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Scenario 2 

An interest rate decrease under inflation targeting, from initial conditions of excess supply 
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Table I.2 

Interest rates, exchange rates and asset prices 

Scenario 2: An interest rate decrease under inflation targeting, from initial conditions of excess supply 

Deviations from baseline Year 1 Year2 Year 3 Year4 Years 
Steady 
state 

1. Policy-controlled interest rate (o/o) ...... - 1.00 - 1.02 2.95 2.18 1.52 0.00 

2. Market-determined interest rates (o/o) 
Intermediate target ............................... - 0.92 - 1.05 1.55 1.04 0.81 0.00 
Long-term interest rate ......................... - 0.08 0.03 1.40 1.14 0.71 0.00 

3. Other interest rates (o/o) .. ................... 
4. Real interest rate 

Real short-term interest rate(%) ............ - 1.10 - 1.60 1.66 0.93 0.84 0.00 

5. Exchange rates 
Nominal effective exchange rate ............ - 0.78 - 1.67 - 0.81 - 2.02 "2.95 - 4.40 
Real effective exchange rate .................. - 0.70 - 1.08 0.98 I.OJ 0.70 0.00 

6. Asset prices ........................................ 

7. Money and credit ............................... 

Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Scenario 2: An interest rate decrease under inflation targeting, from initial conditions of excess supply 

Deviations from baseline (all in % change 
Year 1 Year2 Year3 Year4 Years 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
I 

Real GDP ........................................... 0.22 1.18 1.29 - 0.52 - 0.99 0.00 
Private consumption ............................. 0.17 1.03 1.59 0.35 - 0.40 0.00 
Government expenditure ....................... 0.09 "0.46 0.49 - 0.23 - 0.40 0.00 
Private investment ............................... 0.12 0.81 1.10 - 0.03 - 2.00 0.00 
Exports ............................................... 0.13 0.76 0.67 - 0.84 - 0.90 0.00 
Imports ............................................... - 0.05 0.02 0.74 0.96 0.05 0.00 

2. Unemployment rate (o/o) ..................... - 0.10 - 0.46 - 0.75 - 0.28 0.35 0.00 

3. Real disposable income ....................... 

4. Inflation and wages (%) 
GDP deflator ....................................... 0.08 0.53 1.22 1.27 0.66 0.00 
Consumer prices ( excl. food & energy) ... 0.15 0.61 1.04 1.12 0.66 0.00 
Wages/earnings ................................... 0.04 0.27 0.80 1.34 1.31 0.00 
Unit labour costs .................................. - 0.07 - 0.29 1.00 2.64 1.09 0.00 
Import prices ....................................... 0.59 0.88 - 0.23 0.95 0.91 0.00 

5. Government accounts (0/o of nominal 
GDP) 
Primary expenditures ........................... - 0.03 - 0.14 - 0.16 0.06 0.12 0.00 

Interest payments ................................. - 0.05 - 0.03 0.62 0.54 0.36 0.00 

Revenues ............................................ - 0.02 - 0.14 - 0.22 - 0.10 _. 0.01 0.00 

Government budget balance .................. - 0.09 - 0.10 0.67 0.72 0.47 0.00 

Public sector debt ................................ - 0.21 - 1.09 - 1.34 - 0.27 0.20 0.00 

6. Current account(% of nominal GDP) 0.04 0.27 0.12 - 0.60 - 0.49 0.00 
Trade balance ...................................... 0.05 0.19 0.01 - 0.37 - 0.17 0.00 
Net interest payments abroad ................. 0.02 0.07 0.06 - 0.08 - 0.19 0.00 
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Table III.2 

Contributions to GDP changes by channel of transmission and by variable 
. 

Scenario 2: An interest rate decrease under inflation targeting, from initial conditlons of excess supply 

Direct 
interest Cost of 

Total Income/ Wealth rate capital/ Exchange Residual 
cash flow effect acceler- rate 

on con- a tor 
sumption 

Real GDP: first year after shock* ........... 0.22 0.00 0.01 '0.08 0.02 0.11 0.00 

of which: 

Private consumption ................................ 0.12 0.00 0.01 0.11 0.00 - 0.01 0.01 
Government expenditure .......................... 0.02 0.00 0.00 0.01 0.00 0.01 0.00 
Private investment ................................... 0.02 0.00 0.00 0.00 0.02 0.00 0.00 
Exports .................................................. Q.05 0.00 0.00 - 0.00 0.00 0.05 - 0.00 
Imports .................................................. - 0.02 0.00 0.00 0.03 0.01 - 0.06 0.00 

Real GDP: second year after shock* ....... 1.18 0.02 0.08 0.41 0.11 0.46 0.11 

of which: 

Private consumption ................................ 0.69 0.02 0.11 0.54 0.03 - 0.15 0.15 
Govenunent expenditure .......................... 0.09 0.00 0.01 0.03 0.01 0.04 0.01 
Private investnient ................................... 0.11 0.00 0.00 0.00 0.11 0.00 0.00 
Exports ................................................... 0.30 - 0.00 - 0.00 0.00 0.00 0.29 0.00 
Imports .................................................. 0.01 0.01 0.03 0.16 0.04 - 0.28 0.05 

Real GDP: third year after shock* .......... 1.29 0.03 0.28 0.41 0.15 0.25 0.16 

of which: 

Private consumption ................................ 1.08 0.05 0.48 0.54 0.05 - 0.14 0.09 
Government expenditure .......................... 0.10 0.00 0.02 0.03 0.01 0.02 0.01 
Private investnient ................................... 0.15 - 0.00 - 0.00 - 0.00 0.15 - 0.00 0.00 
Exports .................................................. 0.26 - 0.00 - 0.03 - 0.00 0.00 0.25 0.04 
Imports .................................................. 0.30 0.02 0.18 0.16 0.07 - 0.12 - 0.02 
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Table III.2 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 2: An interest rate decrease under inflation targeting, from initial condition$ of excess supply 

Direct 
interest Cost of 

Total 
Income/ 

Wealth rate capital/ 
Exchange Residual 

cash flow effect Acceler-
rate 

on con- a tor 
sumption 

Real GDP: fourth year after shock* ........ - 0.52 - 0.00 0.11 - 0.35 - 0.02 - 0.71 0.45 

of which: 

Private consumption ................................ 0.24 0.03 0.48 - 0.46 0.02 - 0.01 0.18 

Government expenditure .......................... - 0.05 - 0.00 0.01 - 0.03 - 0.01 - 0.06 0.04 
Private investment ................................... - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 0.00 
Exports .................................................. - 0.32 - 0.01 - 0.13 - 0.00 - 0.01 - 0.33 0.16 
Imports .................................................. 0.38 0.02 0.25 - 0.14 0.02 0.31 - 0.07 

Real GDP: fifth year after shock* ........... - 0.99 - 0.03 - 0.07 - 0.54 - 0.18 - 0.59 0.42 

of which: 

Private consumption ................................ - 0.27 - 0.02 0.20 - 0.71 - 0.01 - 0.02 0.29 

Government expenditure .......................... - 0.08 - 0.00 - 0.01 - 0.04 - 0.02 - 0.05 0.03 
Private investment ................................... - 0.28 - 0.00 - 0.00 - 0.00 - 0.28 - 0.00 0.00 

Exports ............•..................................... - 0.34 - 0.01 - 0.13 0.00 0.01 - 0.34 0.13 
Imports .................................................. 0.02 - 0.00 0.13 - 0.22 - 0.10 0.18 0.03 

Real GDP: steady state* ......................... 0.00 o.oo 0.00 0.00 0.00 0.00 - 0.00 

of which: 

Private consumption ................................ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Government expenditure ·························· 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Exports .................................................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Imports .................................................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Scenario 3 

An interest rate increase under inflation targeting, from the steady state 
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·Table I.3 

Interest rates, exchange rates and asset prices 

Scenario 3: An interest rate increase under inflation targeting, from the ste3:.dY state 

Devia.tions from baseline Year 1 Year2 Year3 Year4 Years 
Steady 
state 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.03 - 2.72 - 1.96 - 1.29 0.00 

2. Ma~ket-determined interest rates (0/o) 
Intermediate target ............................... 0.89 1.03 - 1.43 - 0.94 - 0.68 - 0.00 
Long-term interest rate ......................... 0.11 0.00 - 1.28 - 1.02 - 0.61 0.00 

3. Other interest rates (o/o) . .................... 
4. Real interest rate 

Real short-term interest rate(%) ............ 1.10 1.61 - 1.52 - 0.80 - 0.67 0.00 

5. Exchange rates 
Nominal effective exchange rate ............ 0.78 1.68 0.86 2.02 2.98 3.90 
Real effective exchange rate .................. 0.70 1.08 - 0.85 - 0.87 - 0.52 0.00 

6. Asset prices ........................................ 

7. Money and credit ............................... 

Table II.3 

Real econwmic activity, price developments, fiscal developments and foreign sector 

I . 
Scenario 3: An interest rate increase under inflation targeting, from the steady state 

Deviations from baseline (all in °/o change 
Year 1 Year2 Year3 Year4 Years 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
Real GDP ••••••••••••••.•••......................... - 0.22 - 1.15 - 1.28 0.40 0.81 0.00 

Private consumption ............................. - 0.17 - 0.97 - 1.50 - 0.38 0.28 0.00 

Government expenditure ....................... - 0.09 - 0.45 - 0.49 0.19 0.33 0.00 

Private investment ............................... - 0.11 - 0.81 - 1.16 - 0.08 1.80 0.00 

Exports ............................................... - 0.13 - 0.75 - 0.68 0.73 0.77 0.00 

Imports ............................................... 0.05 - 0.01 - 0.69 - 0.89 - 0.05 0.00 

2. Unemployment rate (o/o) ..................... 0.10 0.46 0.75 0.32 - 0.25 0.00 

3. Real disposable income ....................... 

4. Inflation and wages (0/o) 
GDP deflator ....................................... - 0.08 - 0.52 - 1.14 - 1.18 - 0.60 0.00 

Consumer prices (excl. food & energy) ... - 0.15 - 0.60 - 0.98 - 1.04 - 0.61 0.00 

Wages/earnings ................................... - 0.04 - 0.27 - 0.78 - 1.27 - 1.22 0.00 

Unit labour costs .................................. 0,07 o.29 - 0.96 - 2.47 - 1.00 0.00 

Import prices ....................................... - 0.57 - 0.86 0.22 - 0.89 - 0.88 0.00 

5. Government accounts (0/o of nominal 
GDP) 
Primary expenditures ........................... 0.03 0.14 0.16 - 0.04 - 0.09 0.00 

Interest payments ................................. 0.06 0.05 - 0.55 - 0.46 - 0.29 0.00 

Revenues ............................................ 0.02 0.13 0.21 0.11 0.03 0.00 

Government budget balance .................. 0.09 0.12 - 0.59 - 0.62 - 0.40 0.00 

Public sector debt ································ 0.20 1.02 1.30 0.34 - 0.06 0.00 

6. Current account (0/o of nominal GDP) - 0.03 - 0.26 - 0.13 0.54 0.41 0.00 

Trade balance ...................................... - 0.15 - 0.64 - 0.11 1.09 0.45 0.00 

Net interest payments abroad ................. - O.Ql - 0.06 - 0.05 0.07 0.15 0.00 
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Table III.3 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 3: An interest rate increase under inflation targeting, from the ~_teady state 

Direct 
interest Cost of 

Total Income/ Wealth rate capital/ Exchange Residual 
cash flow effect acceler- rate 

on con- a tor 
sumption 

Real GDP: first year after shock* ........... - 0.22 - 0.00 - 0.01 - 0.08 - 0.02 - 0.11 - 0.01 

of which: 

Private consumption ................................ - 0.11 - 0.00 - 0.01 - 0.11 - 0.00 0.02 - 0.01 
Government expenditure ·························· - 0.02 - 0.00 - 0.00 - 0.01 - 0.00 - 0.01 - 0.00 

Private investment ................................... - 0.02 0.00 0.00 0.00 - 0.02 0.00 - 0.00 
Exports .................................................. - 0.05 - 0.00 - 0.00 0.00 - 0.00 - 0.05 0.00 
Imports .................................................. 0.02 - 0.00 - 0.00 - 0.03 - 0.01 0.06 - 0.00 

Real GDP: second year after shock* ... " .. - 1.15 - 0.02 - 0.11 - 0.39 - 0.11 - 0.50 - 0.02 

of which: 

Private consumption ................................ - 0.67 - 0.02 - 0.16 - 0.52 - 0.03 0.08 - 0.02 
Government expenditure ........................... - 0.09 - 0.00 - 0.01 - 0.03 - 0.01 - 0.04 - 0.00 
Private investment ................................... - 0.11 0.00 0.00 0.00 - 0.11 0.00 0.00 

Exports ·················································· - 0.28 0.00 0.00 0.00 - 0.00 - 0.28 - 0.00 
Imports .................................................. - 0.00 - 0.01 - 0.05 - 0.16 - 0.04 0.26 - 0.00 

Real GDP: third year after shock* .......... - 1.28 - O.o3 - 0.29 - 0.40 - 0.15 - 0.31 - 0.09 

of which: 

Private consumption ................................ - 1.04 - 0.05 - 0.48 - 0.53 - 0.05 0.08 0.00 

Government expenditure .......................... - 0.10 - 0.00 - 0.02 - 0.03 - 0.01 - 0.02 - 0.01 
Private investment ................................ _. .. - 0.16 - 0.00 - 0.00 - 0.00 - 0.16 - 0.00 0.00 

Exports···································'·············· - 0.26 0.00 0.03 0.00 - 0.00 - 0.25 - 0.04 

Imports ................................ · .................. - 0.28 - 0.02 - 0.18 - 0.16 - 0.07 0.11 0.05 
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Table III.3 (cont.) 

Contribntions to GDP changes by channel of transmission and by variable 

Scenario 3: An interest rate increase under inflation targeting, from the steady state 

Direct 
interest Cost of 

Total 
Income/ 

Wealth rate capital/ 
Exchange Residual 

cash flow effect Acceler-
rate 

on con- a tor 
sumption 

Real GDP: fourth year after shock* ........ 0.40 - o.oo - 0.11 0.31 - 0.01 0.59 - 0.38 

of which: 

Private consumption ................................ - 0.26 - 0.04 - 0.48 0.42 - 0.03 - 0.03 - 0.09 

Government expenditure .......................... 0.04 - 0.00 - 0.01 0.03 0.00 0.05 - 0.03 
Private investment ................................... - 0.01 0.00 0.00 0.00 - 0.01 0.00 - 0.00 
Exports .............................. : ................•.. 0.28 0.01 0.13 0.00 0.01 0.29 - 0.16 
Imports .................................................. - 0.36 - 0.02 - 0.25 0.13 - 0.02 - 0.29 0.09 

Real GDP: fifth year after shock* ........... 0.81 0.02 0.06 0.49 0.13 0.46 - 0.35 

of which: 

Private consumption ................................ 0.19 0.01 - 0.24 0.65 - 0.01 - 0.04 - 0.17 

Government expenditure ·························· 0.07 0.00 0.00 0.04 0.01 0.04 - 0.03 
Private investment ................................... 0.24 0.00 0.00 0.00 0.24 0.00 0.00 
Exports •............•..............................•..... 0.29 0.01 0.14 - 0.00 - 0.02 0.29 - 0.13 

Imports .................................................. - 0.02 - 0.00 - 0.15 0.20 0.09 - 0.17 0.01 

Real GDP: steady state* ......................... 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

of which: 

Private consumption ................................ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Exports ·······························-··················· 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Imports .................................................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Scenario 4 

An interest rate decrease nnder inflation targeting, from the steady state 
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Table I.4 

Interest rates, exchange rates and asset prices 

Scenario 4: An interest rate decrease under in~ation targeting, from the ste~dy state 

Deviations from baseline Year 1 Year2 Year3 Year4 Year5 
Steady 
state 

1. Policy-controlled interest rate (o/o) ...... - 0.99 - 1.00 4.05 3.03 2.06 0.00 

2. Market-determined interest rates (o/o) 
Intermediate target · ............................... - 0.99 - 1.16 2.15 1.49 1.09 0.00 
Long-term interest rate ......................... 0.00 0.16 1.90 1.55 0.96 0.00 

3. Other interest rates (0/o) . .................... 
4. Real interest rate 

Real short-term interest rate(%) ............ - 1.12 - 1.78 2.27 1.32 1.10 0.00 

5. Exchange rate 
Nominal effective exchange rate ............ - 0.80 - 1.86 - 0.96 - 2.58 - 3.90 - 5.60 
Real effective exChange rate .................. - 0.70 - 1.07 1.43 1.42 0.94 0.00 

6. Asset prices ........................................ 

7. Money and credit ................ , .............. 

Table II.4 

Real economic activity, price developments, fiscal developments alllld foreign sector 

Scenario 4: An interest rate decrease under inflation targeting, from the steady state 

Deviations from baseline (all in % change 
Year 1 Year2 Year3 Yea'r4 Years 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
Real GDP ··········································· 0.22 1.20 1.17 " 1.14 - 1.68 0.00 
Private consumption ............................. 0.18 1.07 1.55 "0.15 - 1.10 0.00 
Government expenditure ....................... 0.09 0.47 0.45 "0.47 - 0.66 0.00 
Private investment ............................... 0.10 0.70 0.87 - 0.56 - 2.85 0.00 
Exports ............................................... 0.13 0.76 0.57 - 1.26 - 1.29 0.00 
Imports ............................................... - 0.04 0.04 0.81 0.94 - 0.22 0.00 

2. Unemployment rate (o/o) ..................... - 0.10 - 0.47 - 0.70 - 0.02 0.77 0.00 

3. Real disposable income ....................... 

4. Inflation and wages (%) 
GDP deflator ....................................... 0.10 0.72 1.64 1.69 0.91 0.00 
Consumer prices (excl. food & energy) ... 0.17 0.80 1.41 1.50 0.92 0.00 
Wages/earnings ··································· 0.06 0.39 1.20 1.92 1.74 0.00 
Unit labour costs ..... ; ............................ - 0.06 - 0.20 1.48 3.53 1.38 0.00 

Import prices ....................................... 0.60 1.07 - 0.15 1.32 1.30 0.00 

5. Government accounts (0/o of nominal 
GDP) 
Primary expenditures ........................... - 0.03 - 0.14 - 0.14 0.13 0.20 0.00 

Interest payments ................................. "0.01 0.02 0.78 0.71 0.48 0.00 

Revenues ............................................ - 0.02 - 0.13 - 0.21 - 0.05 0.05 0.00 

Government budget balance .................. - 0.04 - 0.06 0.84 0.92 0.61 0.00 

Public sector debt ································ - 0.18 - 1.04 - 1.26 0.04 0.59 0.00 

6. Current account(% of nominal GDP) 0.03 0.24 0.05 - 0.79 - 0.62 0.00 

Trade balance ...................................... 0.15 0.61 - 0.03 - 1.41 - 0.55 0.00 

Net interest payments abroad ................. O.Ql 0.05 0.02 " 0.15 - 0.28 0.00 
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Table III.4 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 4: An interest rate decrease under inflation targeting, from the ~teady state 

Direct 
interest Cost of 

Total Income/ Wealth rate capital/ Exchange Residual 
cash flow effect acceler- rate 

on con- a tor 
sumption 

Real GDP: first year after shock* ........... 0.22 0.00 0.01 0.09 0.01 0.11 0.01 

of which: 

Private consumption ................................ 0.13 0.00 0.01 0.12 0.00 - 0.02 0.01 
Government expenditure .......................... 0.02 0.00 0.00 0.01 0.00 0.01 0.00 
Private investment ................................... 0.01 0.00 0.00 0.00 0.01 0.00 0.00 
Exports .................................................. 0.05 0.00 0.00 0.00 0.00 0.05 - 0.00 

Imports ······································:··········· - 0.02 0.00 0.00 0.04 0.01 - 0.06 0.00 

Real GDP: second year after shock* ....... 1.20 0.01 0.12 0.45 0.09 0.50 0.02 

of which: 

Private consumption ................................ 0.74 0.02 0.17 0.59 0.02 - 0.09 0.02 
Government expenditure .......................... 0.09 0.00 0.01 0.04 0.01 0.04 0.00 
Private investment ................................... 0.10 - 0.00 - 0.00 - 0.00 0.10 - 0.00 0.00 
Exports .................................................. 0.29 0.00 - 0.00 - 0.00 0.00 0.29 0.00 
Imports .................................................. 0.02 0.01 0.05 0.18 0.03 - 0.27 0.01 

Real GDP: third year after shock* .......... 1.17 0.02 0.30 0.42 0.11 0.20 0.11 

of which: 

Private consumption ................................ 1.07 0.04 0.52 0.56 0.04 - 0.09 0.00 
Government expenditure .......................... 0.09 0.00 0.02 0.03 0.01 0.02 0.01 
Private investment ................................... 0.12 - 0.00 - 0.00 - 0.00 0.12 - 0.00 0.00 
Exports .................................................. 0.22 - 0.00 - 0.04 0.00 0.00 0.21 0.05 
Imports .................................................. 0.33 0.02 0.20 0.17 0.05 - 0.06 - 0.05 
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Table III.4 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 4: An interest rate decrease under inflation targeting, from the steady state 
. 

Direct 
interest Cost of 

Total 
Income/ 

Wealth rate capital/ 
Exchange Residual 

cash flow effect Acceler-
rate 

on con- ator 
sumption 

Real GDP: fourth year after shock* ........ - 1.14 - 0.02 0.01 - 0.55 - 0.08 - 0.97 0.47 

of which: ' 
Private consumption ................................ - 0.11 0.01 0.43 - 0.73 - 0.00 0.05 0.14 

Government expenditure .......................... - 0.09 - 0.00 0.00 - 0.04 - 0.01 - 0.08 0.04 

Private investment ................................... - 0.08 0.00 0.00 0.00 - 0.08 0.00 - 0.00 

Exports .................................................. - 0.48 - 0.01 - 0.16 - 0.00 - 0.01 - 0.48 0.19 

Imports .................................................. 0.38 0.01 0.26 - 0.23 - 0.01 0.45 - 0.10 

Real GDP: fifth year after shock* ........... - 1.68 - 0.05 - 0.19 - 0.75 - 0.28 - 0.78 0.36 

of which: 

Private consumption ................................ - 0.76 - 0.06 0.09 - 0.99 - 0.04 0.04 0.19 

Government expenditure .......................... - 0.13 - 0.00 - 0.02 - 0.06 - 0.02 - 0.06 0.03 

Private investment ................................... - 0.39 0.00 0.00 0.00 - 0.39 0.00 0.00 

Exports .................................................. - 0.49 - 0.01 - 0.15 0.00 0.01 - 0.48 0.14 

Imports ...........•....................................•. - 0.09 - 0.02 0.11 - 0.31 - 0.15 0.28 - 0.00 

Real GDP: steady state* ......................... 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

of which: 

Private consumption ................................ 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

Government expenditure · .......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Exports .................................................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Imports .............................................. , ... 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Scenario 5 

An interest rate increase nnder exchange rate targeting, from the steady state 
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Table I.5 

Interest rates, exchange rates and asset prices 

Scenario 5: An interest rate increase under exchange rate targeting, from the ste~dy state 

Deviations from baseline Year 1 Year2 Year3 Year4 Year 5 
Steady 
state 

1. Policy-controlled interest rate (0/o) ...... 1.00 1.03 - 4.10 - 1.73 - 0.89 0.00 

2. Market-determined interest rates (o/o) 
Intermediate target ............................... 0.89 1.03 - 2.61 - 1.01 - 0.55 - 0.00 
Long-term interest rate ......................... 0.11 0.00 - 1.49 - 0.73 - 0.35 0.00 

3. Other interest rates (o/o) . .................... 
4. Real interest rate 

Real short-term interest rate (o/o) ............ 1.01 1.20 - 3.59 - 1.30 - 0.80 0.00 

5. Exchange rates 
Nominal effective exchange rate ............ 0.02 0.23 0.87 1.53 1.42 1.00 
Real effective exchange rate .................. 0.00 0.06 0.28 0.50 0.31 0.00 

6. Asset prices ........................................ 

7. Money and credit ............................... 

Table II.5 

Real economic activity, price developmellllts, fiscal developments alllld foreigllll sector 

Scenario 5: An interest rate increase under exchange rate targeting, from the steady state 

Deviations from baseline (all in o/o change 
Yearl Year2 Year3 Year4 Years 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
Real GDP ··········································· - 0.08 - 0.44 - 0.40 0.49 0.39 0.00 
Private consumption ............................. - 0.15 - 0.77 - 0.54 1.37 1.18 0.00 
Government expenditure ....................... - 0.03 - 0.17 - 0.15 0.20 0.15 0.00 
Private investment ............................... - 0.04 - 0.26 - 0.33 0.15 0.88 0.00 
Exports ............................................... - 0.00 - 0.01 - 0.10 - 0.32 - 0.45 0.00 
Imports ............................................... - 0.08 - 0.42 - 0.23 0.97 . 0.98 0.00 

2. Unemployment rate (0/o) ····················· 0.04 0.17 0.25 - 0.02 - 0.22 0.00 

3. Real disposable income ....................... 

4. Inflation and wages (0/o) 
GDP deflator ....................................... - 0.01 - 0.15 - 0.43 - 0.44 - 0.08 0.00 
Consumer prices ( excl. food & energy) ... - 0.01 - 0.15 - 0.46 - 0.50 - 0.07 0.00 
Wages/earnings ................................... - 0.01 - 0.07 - 0.27 - 0.48 - 0.36 0.00 

Unit Jabour costs .................................. 0.04 0.14 - 0.39 - 1.08 - 0.03 0.00 

Import prices ....................................... - 0.02 - 0.19 - 0.58 - 0.60 0.03 0.00 

5. Government accounts (% of nominal 
GDP) 
Primary expenditures ........................... 0.01 0.05 0.05 - 0.06 - 0.05 0.00 

Interest payments ................................. 0.06 0.02 - 0.69 - 0.37 - 0.20 0.00 

Revenues ............................................ 0.01 0.05 0.05 - 0.05 - 0.10 0.00 

Government budget balance .................. 0.07 0.04 - 0.70 - 0.38 - 0.13 0.00 

Public sector debt ................................ 0.09 0.39 0.12 - 0.61 - 0.70 0.00 

6. Current account (0/o of nominal GDP) 0.02 0.12 0.10 - 0.27 - 0.31 0.00 
Trade balance ...................................... 0.06 0.29 0.05 - 0.99 - 1.08 0.00 

Net interest payments abroad ................. - 0.01 - 0.02 0.05 0.13 0.14 0.00 
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Table III.5 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 5: An interest rate increase under exchange rate targeting, from the steady state 

Direct 

Income/ interest Cost of 
Total cash flow 

Wealth rate effect capital 
Residual 

on con-
sumption 

Real GDP: first year after shock* ··········· - 0.08 - 0.00 - 0.00 - 0.08 - 0.00 0.01 

of which: 

Private consumption ................................ - 0.11 - 0.00 - 0.00 - 0.11 - 0.00 0.01 
Government expenditure .......................... - 0.01 - 0.00 - 0.00 - 0.01 - 0.00 0.00 
Private investment ................................... - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 0.01 
Exports .................................................. - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 0.00 
Imports .................................................. - 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00 

Real GDP: second year after shock* ······· - 0.44 - 0.01 - 0.03 - 0.44 - 0.03 0.07 

of which: 

Private consumption ································ - 0.53 - 0.01 - 0.03 - 0.53 - 0.01 0.05 
Government expenditure ......................... '. - 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00 
Private investment ................................... - 0.03 - 0.00 - 0.00 - 0.03 - 0.03 0.03 
Exports .................................................. - 0.01 - 0.00 - 0.00 - 0.01 - 0.00 0.00 
Imports .................................................. - 0.17 - 0.00 - 0.01 - 0.17 - 0.01 0.02 

Real GDP: third year after shock* .......... - 0.40 - 0.01 - 0.03 - 0.39 - O.o3 0.06 

of which: 

Private consumption ................................ - 0.37 - 0.00 - 0.03 - 0.36 0.01 0.01 
Government expenditure .......................... - 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00 
Private investment ................................... - 0.05 - 0.00 - 0.00 - 0.04 - 0.05 0.04 

Exports ·················································· - 0.04 - 0.00 - 0.00 - 0.04 - 0.01 0.01 
Imports .................................................. - 0.09 - 0.00 - 0.01 - 0.08 - 0.01 0.01 
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Table III.5 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 5: An interest rate increase under exchange rate targeting, from the steady state 

Direct 
interest 

Total 
Income/ 

Wealth rate effect Cost of Residual 
cash flow on con- capital 

sumption 

Real GDP: fourth year after shock* ........ 0.49 0.02 0.06 0.54 0.04 - 0.16 

of which: 

Private consumption ................................ 0.95 0.04 0.09 1.03 0.04 - 0.26 

Government expenditure .......................... 0.04 0.00 0.00 0.04 0.00 - 0.01 
Private investment ................................... 0.02 0.00 0.00 0.03 0.02 - 0.04 
Exports .................................................. - 0.12 - 0.00 - 0.01 - 0.13 - 0.01 0.03 
Imports .................................................. 0.39 0.01 0.03 0.43 0.03 - 0.11 

Real GDP: fifth year after shock* ........... 0.39 0.01 0.01 0.54 0.05 - 0.21 

of which: 

Private consumption ................................ 0.81 0.01 0.02 1.03 - 0.04 - 0.22 

Government expenditure .......................... 0.03 0.00 0.00 0.04 0.00 - 0.02 
Private investment ................................... 0.12 0.00 0.01 0.15 0.12 - 0.16 
Exports ·················································· - 0.17 - 0.00 - 0.01 - 0.19 - 0.00 0.04 
Imports .................................................. 0.40 0.01 0.01 0.49 0.03 - 0.14 

Real GDP: steady state* ......................... - 0.00 0.00 0.00 0.00 0.00 0.00 
. 

of which: 

Private consumption ................................ - 0.00 0.00 0.00 0.00 0.00 - 0.00 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 
Exports .................................................. 0.00 0.00 0.00 0.00 0.00 - 0.00 
lnlports .................................................. - 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding, en·ors, the contributions by variables may not add to the total 
effect. 
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Scenario 6 

An interest rate decrease under exchange rate targeting, from the steady state 
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Table 1.6 

Interest rates, exchange rates and asset prices 
. 

Scenario 6: An interest ra:te decrease under exchange rate targeting, from the ste~dy state 

Deviations from baseline Yearl Year2 Year 3 Year4 Year5 
Steady 
state 

1. Policy-controlled interest rate (o/o) ...... - 0.99 - 1.00 8.33 2.69 0.94 0.00 

2. Market-determiried interest rates (0/o) 
Intermediate target ............................... - 0.99 - 1.16 5.45 1.63 0.63 0.00 
Long-term interest rate ......................... 0.00 0.16 2.88 1.06 0.30 0.00 

3. Other interest rates (0/o) . .................... 
4. Real interest rate 

Real short-term interest rate (0/o) ............ - 1.03 - 1.30 7.41 2.12 1.00 0.00 

5. Exchange rates 
Nominal effective exchange rate ............ - 0.05 - 0.44 - 1.45 -2.28 - 1.77 - 1.00 
Real effective exchange rate ....... · ........... - 0.01 - 0.13 - 0.47 - 0.75 - 0.31 0.00 

6. Asset prices ........ _ ................................ 

7. Money and credit ............................... 

Table II.6 

Real ecolll.omic activity, price developmelll.ts, fiscal developmelll.ts alll.d foreign sector 

Scenario 6: An interest rate decrease under exchange rate targeting, from the steady state 

Deviations from baseline (all in °/o change 
Year 1 Year2 Year3 Year4 Year 5 

Steady 
except where otherwise stated) state 

1. Real GDP and its components 
Real GDP ..•••..••...•...••..•••..••..••...•...•...• 0.09 0.49 0.20 - 1.38 - 0.92 0.00 
Private consumption ............................. 0.17 0".86 0.09 - 3.22 - 2.26 0.00 
Government expenditure ....................... 0.04 0.19 0.08 - 0.55 - 0.35 0.00 
Private investment ............................... O.Q2 0.13 0.05 - 0.74 - 1.68 0.00 
Exports ............................................... 0.00 0.03 0.18 0.52 0.64 0.00 
Imports ............................................... 0.09 0.44 - 0.10 - 2.13 - 1.71 0.00 

2. Unemployment rate (0/o) ..................... - 0.04 - 0.18 - 0.17 0.38 0.67 0.00 

3. Real disposable income ....................... 

4. Inflation and wages ( 0/o) 
GDP deflator ....................................... 0.04 0.28 0.70 0.57 - 0.09 0.00 

Consumer prices (excl. food & energy) ... 0.04 0.28 0.75 0.67 - 0.13 0.00 

Wages/earnings ................................... 0.02 0.15 0.48 0.73 0.41 0.00 

Unit labour costs .......... .- ....................... - 0.03 - 0.11 0.77 1.74 . - 0.39 0.00 

Import prices ....................................... 0.04 0.35 0.95 0.78 - 0.35 0.00 

5. Government accounts(% of nominal 
GDP) 
Primary expenditures ........................... - O.Ql - 0.06 - 0.02 0.16 0.11 0.00 

Interest payments ................................. - 0.00 0.05 1.34 0.59 0.23 0.00 

Revenues ........................................ : ... - O.Ql - 0.05 - 0.02 0.20 0.27 0.00 

Government budget balance .................. - 0.02 0.02 1.34 0.58 0.06 0.00 

Public sector debt ................................ - 0.07 - 0.40 0.33 1.69 1.63 0.00 

6. Current account (o/o of nominal GDP) - O.Q3 - 0.13 - 0.06 0.59 0.51 0.00 

Trade balance ...................................... - 0.06 - 0.28 0.27 1.97 1.72 0.00 

Net interest payments abroad ................. 0.00 0.01 - 0.14 - 0.27 - 0.25 0.00 

j 

I 
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Table III.6 

Contributions to GDP changes by channel of transmission and by variable 

Scenario 6: An interest rate decrease under exchange rate targeting, from the steady state 

Direct 

' 

Income/ interest Cost of 
Total 

cash flow 
Wealth rate effect capital 

on con-
sumption 

Real GDP: first year after shock* ........... 0.09 0.00 0.00 0.09 0.00 

of which: 

Private consumption ................................ 0.12 0.00 0.00 0.12 0.00 
Government expenditure .......................... 0.01 0.00 0.00 0.01 0.00 
Private investment ................................... 0.00 - 0.00 0.00 0.00 0.00 
Exports ..................... ·············•···•• .......... 0.00 0.00 0.00 0.00 0.00 
Imports .................................................. 0.04 0.00 0.00 0.04 0.00 

Real GDP: second year after shock* ....... 0.49 0.01 0.03 0.49 0.02 

of which: 

Private consumption ................................ 0.60 0.01 0.04 0.60 0.00 
Government expenditure .......................... 0.04 0.00 0.00 0.04 0.00 
Private investment ................................... 0.02 - 0.00 0.00 0.02 0.02 
Exports .................................................. 0.01 0.00 0.00 0.01 0.00 
Imports .................................................. 0.18 0.00 0.01 0.18 0.01 

Real GDP: third year after shock* .......... 0.20 - 0.00 0.03 0.20 0.01 

of which: 

Private consumption ................................ 0.06 - 0.01 0.02 0.06 - 0.00 
Government expenditure .......................... 0.02 - 0.00 0.00 0.02 0.00 
Private investment ................................... 0.01 - 0.00 0.00 0.00 0.01 
Exports .................................................. 0.07 0.00 0.00 0.07 0.00 
Imports .................................................. - 0.04 - 0.00 0.00 - 0.05 - 0.00 

Residual 

- 0.01 

- 0,01 
- 0.00 
- 0.00 
- 0.00 
- 0.00 

- 0.06 

- 0.05 
- 0.00 
- 0.02 
- 0.00 

- 0.02 

- 0.04 

- 0.01 
- 0.00 
- 0.00 
- 0.01 

0.01 

I 
'I 
I 
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Table III.6 (cont.) 

Omtrilmtions to GDP channges by channnnel of trannsmission annd by variable 

Scenario 6: An interest rate decrease under exchange rate targeting, from the steady state 

Direct 
interest 

Total 
Income/ 

Wealth rate effect Cost of Residual 
cash flow on con- capital 

sumption 

Real GDP: fourth year after shock* ........ - 1.38 - 0.03 - 0.14 - 1.40 - 0.07 0.25 

of which: ' 

Private consumption ................................ - 2.23 - 0.04 - 0.21 - 2.28 0.01 0.30 

Government expenditure .......................... - 0.11 - 0.00 - 0.01 - 0.11 - 0.00 0.02 
Private investment ................................... - 0.10 - 0.00 - 0.01 - 0.11 - 0.10 0.12 
Exports ••..•••••••..••••....•............................ 0.20 0.00 0.01 0.21 0.00 - 0.03 
Iniports .................................................. - 0.87 - 0.01 - 0.08 - 0.90 - 0.03 0.15 

Real GDP: f'Ifth year after shock* ........... - 0.92 - 0.01 - 0.04 - 1.03 - 0.13 0.28 

of which: 

Private consumption ................................ - 1.56 - 0.01 - 0.07 - 1.75 0.06 0.20 

Government expenditure .......................... - 0.07 - 0.00 - 0.00 - 0.08 - 0.01 0.02 
Private investment ................................... - 0.23 - 0.00 - 0.02 - 0.25 - 0.23 0.27 
Exports .................................................. 0.24 0.00 0.02 0.27 - 0.01 - 0.04 
Imports .................................................. - 0.69 - 0.01 - 0.03 - 0.78 - 0.05 0.17 

Real GDP: steady state* ......................... - 0.00 0.00 0.00 0.00 0.00 0.00 

of which: 

Private consumption ................................ - 0.00 0.00 0.00 0.00 0.00 - 0.00 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ................................... 0.00 0.00 0.00 0.00 0.00 0.00 
Exports .................................................. 0.00 0.00 0.00 0.00 0.00 - 0.00 
Imports .................................................. - 0.00 0.00 0.00 0.00 0.00 - 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Monetary policy transmission channels in France: 
an evaluation using the Banik olf France's macroeconometric modell 

Jean Cordier and Roland Ricart 

I. IN'fROJ[]IUCTION 

In order to provide an evaluation of monetary policy transmission mechanisms in France, 
this paper presents the results of two pertinent monetary policy simulation exercises using the 
integrated version of the Bank of France's real and financial models: the effects of a hypothetical 
temporary 1 point increase in official rates are analysed, firstly, with all nominal exchange rates left 
unchanged and, secondly, with the exchange rates of the currencies of the European exchange rate 
mechanism (ERM) allowed to fluctuate vis-a-vis third currencies. 

After detailing the nature of the evaluation exercise carried out (Section II), the paper 
summarises the main features of the model used (Section III). Against this background, the paper goes 
on to discuss the results of the two simulations, addressing first the transmission process in the 
financial sphere (Section IV) and then the effects on activity and prices (Section V). 

II. THE NATURE OF THE EXERCISE 

The usual method of evaluating national monetary policy transmission mechanisms is to 
run simulations using a macroeconomic model considered to be representative of the economy under 
consideration. 

On the basis of a baseline simulation covering the period from 1994 to 2002,2 numerous 
monetary policy experiments, aimed inter alia at improving analytical knowledge of the reactions of 
the economy, were conceivable. For the sake of conciseness, only those which appeared to be 
pertinent to the current French monetary policy context were chosen for the purposes of this paper. In 
the case of France, a deliberate monetary policy action is understood today essentially as an element 
in internationally concerted action, either at the global level or at European Union (EU) level. Hence 
this paper refers to the results of the two overlapping experiments described below. 

1. The simpler exercise tests the resl!lts of a joillt 1 poillt illcrease in official rates in 
France and ahrnad, withont ally movement in exchange rates. This simulation is designed to 
assess the impact of the interest rate change on the French economy with the exclusion of the 
exchange rate ~hannel. In a way, it measures France's contribution to a global monetary policy 
measure: using solely a national model excludes the influence of interest rate movements abroad on 
the other economies. Hence this exercise is alcin to an analysis of the effects of an isolated interest rate 
change in France aimed at stabilising the current exchange rate: in this case, too, there would be no 

1 This paper forms part of the project being conducted under the aegis of the BIS on the evaluation of national monetary 
policy transmission channels. A working party has been set up to compare the results obtained with the models used 

by the national central banks (see SEMEF notes 94-43 of 23rd June 1994, 94-64 of 3lst August 1994 and 94-67 of 
20th September 1994). 
The authors wish to thank Pascal Jacquinot for his help in the projection of the central account and Laurent Baudry 

and Veronique Brunhes-Lesage for their assistance. 

2 See Table 1 for the international values underlying the baseline. 

I 
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imported effects; on the other hand, the rare change would be isolated and create a differential 
between French franc and foreign rates, although the effects of the differential itself would be minor. 

With this specification, the simulation produces fairly limited effects, thus confirming the 
commonly accepted view that the cost of stabilising the franc in terms of activity would be low. 
However, it is prudent to consider that the interest rate sensitivity of the French economy may have 
increased from the mid-1980s onwards and could therefore be provisionally underestimated by the 
econometric model. Moreover, the magnitude of the interest rate shocks to which the economy may 
be exposed in practice may be appreciably greater than the conventional hypothesis used in this 
simulation. 

Table 1 

Baseline values of selected exogenous variables 

1993 1994 1995 1996 1997 1998 1999 2000 

1. Foreign interest rates (o/o) 
United States .................................... 3.24 4.04 4.74 5.00 5.00 5.00 5.00 5.00 
Germany ........................................... 6.64 5.14 4.64 5.00 5.00 5.00 5.00 5.00 

2. Oil prices and .other commodity 
prices 
Barrel of Brent($) ............................ -20.95 5.43 6.25 1.50 1.50 1.50 1.50 1.50 
Food commodities ($) ....................... 5.18 0.00 0.00 2.50 2.50 2.50 2.50 2.50 

3. Foreign prices 
Consumption prices* ........................ 2.85 3.05 2.85 2.40 2.40 2.40 2.40 2.40 

4. Foreign output 
Real GDP* ....................................... 0.32 1.79 2.93 3.10 3.10 3.10 3.10 3.10 

5. World trade 
Manufactured goods imports* ........... -0.54 5.02 6.41 6.50 6.50 6.50 6.50 6.50 
Prices of manufactured goods 

1.94 1.42 1.88 1.60 1.60 1.60 1.60 1.60 
imports* ............................................ 

6. Other important exogenous 
variables 
Real public investment ..................... 1.43 1.51 0.80 2.50 2.50 2.50 2.50 2.50 
Public employment ........................... -0.28 -0.23 0.36 0.50 0.50 0.50 0.50 0.50 
Tax and social contribution rates ...... held constant 

* Of nine major foreign trading partners of.France: average figures weighted by structure of French exports. 

2. The more complex exercise, which encompasses the preceding one, assesses the 
effects of a 1 point rise in official rates in the ERM countries. A joint change of intervention rates 
in the ERM countries leads to a rise in the exchange rate vis-a-vis third countries, which needs to be 
made endogenous. Hence the exchange rate channel is included, on terms close to reality. Here again, 
however, the use of a national model excludes the influence of the other economies: the impact on the 
French economy of the recessionary effects of the rise in interest and exchange rates on France's 
partner countries is not taken into account. All that is measured, therefore, is the French contribution 
to the exchange rate channel operating in the ERM countries. It should be mentioned that the number 
of countries assumed to be participating in the ERM is of importance. The larger the group (the 
preparatory work included up to twelve countries), the more the impact of the exchange rate channel 
diminishes, and we come closer to a model of a closed economy, where the effects of the increase in 
interest rates on the effective exchange rate of the French franc are minimal and the direct effect of 
interest rates on demand predominates. Conversely, if the number of ERM participants is reduced, the 
exchange rate channel in France is in principle stronger. This reasoning cannot be pushed to its limit 
by assuming an isolated movement of the French franc, as such a simulation would pose insuperable 
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problems. In practice, it bears no relation to the current ERM management style. Technically, it is 
very difficult to forecast the magnitude of an isolated movement in the French franc as a result of an 
isolated movement in domestic interest rates within the ERM framework. 

In these circumstances, we finally adopted as our central hypothesis a simultaneous 
increase in rates in six ERM countries: France, Germany, the Netherlands, Belgium, Luxembourg and 
Denmark. 

Maldng the exchange rate endogenous heightens appreciably the effects of the interest 
rate increase. Despite its limitations, this simulation confirms the importance of the exchange rate 
channel in France, although its magnitude is not exceptional. It coincides with the results obtained 
using multinational models, in which the exchange rate channel plays an important part in the bloc 
formed by the ERM countries as a whole. 3 This should naturally lead to the exchange rate in the ERM 
countries being an indicator or even a common objective of their monetary policy. 

In calibrating the simulations, a 1 point rise in official rates for a period of two years only 
was assumed. The temporary shock is the cumulative effect of two permanent, mm:e or less 
symmetrical shocks occurring at an interval of two years. The idea of a temporary shock was preferred 
because, in certain theoretical or empirical models, a permanent rise in rates causes the economy to 
diverge: the initial rise in real interest rates leads to a slowdown in activity and in inflation, which 
reinforces the rise in real interest rates, and so on. This movement can only be interrupted by a 
voluntary return of real interest rates to their equilibrium value, in line with the medium-term inflation 
objective set by the authorities. 

Furthermore, given the characteristics of our model, a reduction in rates of the same 
magnitude may be considered as having symmetrical effects. 

Finally, the results of the simulations could in principle be sensitive to the starting 
conditions, especially because the fmancial part of our model relates in particular to asset stock 
variables. In practice, however, one has to move some distance away from the starting date chosen for 
the reference simulation (first quarter of 1994) for there to be any appreciable changes, since stock 
variables alter only slowly over time. 

HI. MAIN FEATURES OF THE MODEL USED 

1. A real and financial model 

The model used is the linked version of the Bank of France's real model and its financial 
model (MEFISTO), for which bibliographical references are given at the end of the paper. With a 
view to a modular set-up, these two quarterly models exist side by side; they can be used either 
separately, for short and medium-term forecasting, or in linlrnd mode for simulation exercises. 

Linlrnd in this way, the model used is structured around 88 behavioural equations 
estimated econometrically. The accounting or institutional relationships relate chiefly to income 
distributkm and financial operations (covered in flow and stock terms). Accounting modules ensure 
coherence between flows and stocks and also enable the main results to be transformed into data 
conforming to different institutional headings (balance of payments, monetary statistics, external 
monetary position, etc.). 

The main exogenous variables relate to the international environment (prices, activity, 
world demand for manufactured goods) and budgetary policy (government expenditure in real terms, 
tax and social contribution rates). Monetary policy and financial asset prices can, as the case requires, 

3 This point has been mentioned previously in Cordjer (1993). 
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be considered to be exogenons or made endogenous to varying degrees. Thus for the simulations in 
this exercise the exchange rate and the interest rates included in the model remain endogenous, while 
the official interest rate is made exogenous. 

2. The main blocks 

The endogenous variables are determined in the main blocks, which are presented 
separately below, although they are largely interdependent. The diagram on the following page 
summarises the main interrelationships. 

The interest rate block (I) models three principal interest rates. The money market rate is 
determined, when it is endogenous, by a reaction function integrating the inflation differential 
between France and Germany, the German short-term rate, exchange reserves and the differential 
between US and German short-term rates. The money market rate is then used together with the 
inflation rate to determine the bond yield, which may be affected secondarily by the net demand for 
bonds relative to short-term investments. Finally, the block contains a representative lending rate, 
which is dependent on the money market rate and a risk preminm which increases in line with 
corporate indebtedness and decreases in line with the level of activity. 

Asset prices (in particular equity and property prices) are not modelled. 

The exchange rate is generally held to be exogenous to the model, smce, if the 
simulations require it to be endogenous, it can be incorporated from the results of additional 
simulations made with an international model. However, for the purposes of the present exercise, the 
exchange rate of the ERM currencies is aligned with the US dollar/Deutsche Mark rate, where the 
relationship is considered to satisfy the uncovered long-term real interest rate parity condition, with 
adaptive expectations. ' 

The household demand block (2) includes a consumption function which takes account of 
current income and inflation but also of unsecured short-term personal loans, which supplement 
income and depend on credit market conditions. In addition, housing investment is included because it 
partly substitutes for consumption. Housing investment depends on household income, the cost of 
capital as measured by real long-term interest rates, and the influence of inflation expectations on the 
demand for housing credit. The determination of household income is an important input to this 
block; it depends on primary income, tax and welfare policy and income from capital. 

Firms' demand for factors of production (3) is based on a clay-clay production function. 
Investment depends over the long term on a unit accelerator, with account also being talcen of 
pressures on productive capacity and of hours of utilisation of equipment. The pace of investment is 
influenced by lending rates, changes in which can speed up or slow down investment in equipment. 
Employment is derived from the level of activity, with account being taken of the parameters of 
technical advances in the production function. Changes in inventories are a function of current 
cyclical changes, expectations concerning inflation and activity; and corporate cash positions. 
The prices and wages block ( 4) determines the structure of domestic prices and the inflation rate. The 
price component of value added and the average per capita wage rate are the main variables 
incorporated in the model. The rate of increase in the price component of value added is fully indexed 
to that in unit labour costs and also includes the effects of capacity utilisation rates and of import 
prices on operating margins, as well as the temporary effects on the latter of changes in the price of 
imported energy. The rate of increase in average per capita wages is fully indexed to that in 
consnmption prices and productivity and is influenced by the level of (Phillips term) and changes in 
(hysteresis term) the adult male unemployment rate. This equation is stabilised by the inclusion of a 
shift in the constant, which captures the change in the pace of inflation in France in the mid-1980s. 
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The foreign trade block (5) models foreign trade prices and volumes on the basis of 
relative prices in national currency and levels of activity in France and abroad. Export and import 
prices are determined via specific marginal behaviour, influenced for more than half by domestic 
prices. Export and import volumes of manufactured goods follow the Marshall-Lerner conditions. 

The financing block (6) explicitly models resident non-fmancial agents' demand for 
funds: demand for credit and supply of short-term securities, bonds and shares. This demand for funds 
depends on the volume of agents' spending, the structure of their financial wealth and the interest rate 
structure. In particular, the level of firms' indebtedness depends on real interest rates and on their self­
financing capacity. Firms' indebtedness in tum has an adverse impact on lending rates and through the 
latter on their investment. Households' indebtedness depends on their spending, the level of interest 
rates and expectations concerning inflation and activity. Their indebtedness in tum influences their 
spending. In addition, the general government sector issues short-term securities and bonds, or sells 
shares in state-owned firms. 

The block of non-financial agents' investments (7) models their portfolio selection 
between the various types of investment available. Total financial assets of households and firms are 
determined in accounting terms as the sum of net financial wealth and financing; in principle they 
correspond to the difference between the sum of total wealth and financing and the stock of physical 
assets. For households and firms, the breakdown of investments into nine French franc denominated 
assets and one foreign currency asset is the result of portfolio selection behaviour conditioned by the 
relative risk of the investments, the interest rate structure and agents' real financial V(ealth. Additional 
determinants in the model are institutional and activity variables. Thus the monetary base is not only 
the result of a demand for money but the resultant of all financing and investment behaviour, in 
accordance with a traditional French approach giving preference to the analysis of the process of 
money creation. 

The block of non-residents' financial behaviour (8) enables non-residents' demand for 
French francs together with its breakdown between various French franc assets to be determined. 
Overall demand is modelled as the share of French franc assets in a measure of global financial 
wealth. It depends on transaction and long-term investment motives and also on short-term 
speculation motives, which are influenced by movements in exchange and interest rates. From non­
residents' French franc position and their overall position vis-a-vis residents (the opposite of the 
cumulative current transactions balance) we derive non-residents' net supply of foreign currency to 
residents (the counterpart of residents' net foreign currency position). This supply of foreign currency 
is one of the essential determinants of the exchange market. 

The intermediation block (9) specifies the role of the financial markets and financial 
intermediaries in balancing fmancial stocks. Credit institutions form the counterpart on the credit 
market, the money market and the bond market, to which they also contribute through their issuing 
activity. The imbalances which may arise on these markets may thus retroact in part on the lending 
rate and the bond yield. Non-residents, whose presence on the equity market is considered to be 
rationed, form the final counterpart of that market. Finally, the Banlc of France ensures the 
equilibrium of French franc operations between banlcs (resident and non-resident) and that·of spot 
foreign currency operations on the exchange market. The imbalances which may arise on that market 
will entail a change in domestic interest rates via the central banlc's reaction function. Hence this 
block, which "finishes off' the model as a whole, retroacts on the interest rate block. 

3. Scope and limitations of the tool 

A model of this kind can be used to analyse the standard monetary policy transmission 
channels, viz. substitution effects, income effects and wealth effects plus, in an open economy, 
external effects, which are channelled in particular via the exchange rate. These standard effects are 
sometimes masked by direct interventions by the authorities outside market mechanisms 
(administrative rationing, subsidies and tax treatment), as was the case in France up to the mid-1980s. 

! 
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In addition, they could usefully be supplemented by a fuller and more realistic treatment of market 
mechanisms, in particular the role of financial operators (the effect of expectations, the process of 
endogenous rationing by the financial markets). Using the MEFISTO module of the Bank of France's 
model, it is already possible to analyse fairly closely the process of transmission within the financial 
sphere itself. 

However, comprehensive coverage of the subject does not necessarily entail increasing 
the degree of analysis. As is known, it may on the contrary be useful to attempt the broadest possible 
synthesis in order to retain only the essential part. It is therefore tempting to impose a priori certain 
major theoretical assessments. It should be pointed out in this connection that this is not the approach 
adopted in this model: only theoretical behaviour that has been the subject of empirical estimation has 
been included, and no long-term constraint has been imposed a priori without having been statistically 
tested. Virtually all the econometric relationships have been estimated in the form of error correction 
models, with their long term validated by cointegration analyses. Our results, therefore, are in no way 
prescriptive but simply provide a kind of inventory. 

Moreover, it is well-lmown that the results obtained using econometric models are 
representative of historical average behaviour which may not be capable of reproduction ad infinitum. 
Although that may reduce (but does not eliminate) the predictive power of these tools, it detracts very 
little from their explanatory power. They offer an explicit interpretation in cases where, as in other 
areas, simple common sense comes up against its limits. The difficulty stems rather from the fact that 
an economy may be exposed to "extraordinary" shocks which cause an appreciable change in its 
structural parameters without there being sufficient temporal remove to be able to understand them 

. and estimate their impact. 

Thus in the case of France, agents were confronted during the 1980s with a marked 
change in the techniques of monetary control by the authorities. Nonetheless, it is still a matter of 
debate as to how far the behaviour of private sector agents has undergone structural change as a result. 
In fact, the structural parameters of the models have remained relatively stable. The change in 
question can be viewed rather as a change in the way the monetary authorities use the transmission 
channels. Up to the mid- l 980s monetary policy was conducted predominantly through quantitative 
controls and regulation of financing and investment and through adjustments to the nominal exchange 
rate. Since then the liberalisation of financial markets and the maintenance of a stable nominal 
exchange rate have come to the fore. In this connection one may speak of a regime shift, as 
manifested, for example, in the adjustment of the French real interest rate to the world real interest 
rate. Nonetheless, the analyst may predict that a different way of managing the exchange rate channel 
does not signify that it has disappeared. The main problem for modellers of the French economy is 
rather that of analysing the direct impact of interest rates: residents have had to adapt to a more active 
regulation of the financial markets by means of interest rates and thus are probably more sensitive 
today to changes in interest rates and asset prices. 

For modellers of the French economy, therefore, the challenge is to evaluate this new 
sensitivity, given that the standard macroeconomic models of the French economy only allot a 
significant role to two types of transmission mechanism: the exchange rate channel and that of income 
effects. Other mechanisms, such as substitution effects and above all wealth effects and endogenous 
rationing effects, are more controversial and are still proving difficult to verify empirically. In the 
Bank of France's models we have naturally tried to take account of these developments.4 Thus 
substitution effects have been enhanced appreciably. On the other hand, we remain sceptical as 
regards the extent of wealth effects on demand. Finally, while we readily admit that there may be 
endogenous rationing effects, in particular for credit to households, they are still difficult to 
distinguish from more traditional substitution effects. 

4 See in this connection Boutillier and Cordier (1994). 
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IV. THE TRANSMISSION PROCESS IN THE FINANCIAL SPHERE 

We may now turn to an analysis of the two simulation exercises undertaken. To begin 
with, we evaluate the process of transmission of the monetary shock across the fmancial sphere. To 
this end, we look first at the impact of the rise in official rates on the interest and exchange rate 
structure (Section 1 ), and then we evaluate the impact on the financing and investment aggregates 
(Section 2) before addressing the consequences of these changes for income from capital (Section 3). 
The subsequent section looks at the effects on activity and prices. 

The results of the two exercises are presented simultaneously: paragraph 1 in each case 
shows the effects of the scenario in which the exchange rate is exogenous, and paragraph 2 refers to 
the more complete scenario in which the exchange rate remains endogenous. 

The tables containing the main results commented on here are given in Tables I. l and I.2. 

1. Irnteirest rates and the exchange rate 

The increase in official rates leads essentially to a moderate rise in bond yields and bank 
lending rates. 

The rise in long rates occurs only very slowly, reaching 0.25 points in the first year and 
0.32 points in the second. This result, which is usual in this kind of technical simulation, is due to the 
"arbitrary" nature of the increase in official rates, which is not based in this case on a pick-up in · 
inflation; the outcome would be different if the economy were subject to an inflationary shock, which 
would be taken into account both in the central bank's reaction fimction and in the bond yield 
equation. 

Lending rates respond more rapidly, but again only partially, to the increase in short-term 
rates, rising by 0.4 points. The reason is that the macroeconomic environment is not altered to an 
extent that allows the banks fully to pass the movement in short-term rates through to lending rates, 
which are therefore smoothed. 

The effect on domestic interest rates is comparable when the exchange rate is made 
endogenous. 

On the other hand, the increase in interest rates in . the ERM countries leads to an 
appreciation of the ERM currencies of 1.3% after one year and 2.2% in the second year. This 
appreciation fades only gradually thereafter, despite the return of official rates to their starting level. 
The adjustment lags are fairly long because they cumulate the adjustment of long-term rates to the 
official rates and the adjustment of the exchange rate to long-term rates. In effective exchange rate 
terms, the appreciation of the French franc amounts to 0.8% in the first year and 1.4% in the second, 
before falling to 0.9% in the third year and being cancelled out beyond the year 2000. 

2. Financing and investment 

The interest rate changes and their impact on business and hotisehold activity and income 
(see Section V below) lead to a decline in the demand for financing. Households and firms trim their 
demand for credit, which falls by 1 point in the first year and is 1.4 points down i.n the second. This 
financial deflation disappears after the fourth year. In the first year non-financial agents (actually 
companies) also reduce the supply of bonds (to a lesser extent), but this subsequently recovers as a 
result of the increase in the government deficit. 

At the same time, there is a contraction in households' and, especially, firms' investment 
portfolios. However, the decline in investment is smaller than that in financing owing to two factors 
(discussed in Section V) which support private sector agents' financial saving: on the one hand, the 
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relative resilience of firms' and households' income largely preserves their saving; on the other hand, 
the significant reduction in their investment spending has a favourable effect on their fmancial saving. 

In addition, some portfolio reallocations occur. M 1 is rapidly affected by the contraction 
in firms' cash positions, which are subsequently rebuilt in part. Moreover, the change in the interest 
rate structure malces financial assets bearing interest, particularly at money market rates, relatively 
more attractive, which moderates the impact on M 3. The return of interest rates to their initial level in 
the third year tends to cancel out these effects. 

When the exchange rate is endogenous, the effects are comparable in nature but more 
pronounced in magnitude and more persistent. This is linked to the lasting impact of the exchange rate 
appreciation on the price level. There is a lasting reduction in the monetary aggregates. 

3. Income from capital 

The interest rate movements produced by this simulation alter income from capital to the 
detriment of the general government sector. There is a lasting increase in the interest burden: it is 
0.2% of GDP higher after two years and less than 0.1 % higher thereafter, as the return of official rates 
to their initial level limits the "snowball" effect. 

In this simulation households see an improvement in their net income from capital for 
two years, be it only because they are net creditors. They benefit in particular from the rise in rates 
fully passed through to investments bearing market rates of interest. Moreover, they lower their 
interest payments by reducing their recourse to credit. 

Firms' income is altered fairly little overall. While there is an increase in the cost of their 
debt, which is very large in stock terms, this is largely offset by the reduction in the debt. In addition, 
their financial investments earn appreciably better interest and decline by less than their financing. 

Financial institutions suffer in the first year under the increase in official rates, but the 
decline in credit is very soon accompanied by an appreciable improvement in their position on the 
money and bond markets, which they balance. They absorb the major part of the additional 
government paper and collect the increase in the public interest burden. 

If the exchange rate is made endogenous, households benefit slightly less, as they 
accumulate less financial wealth under this scenario, as reflected in the flow of net interest payments 
they receive. On the other hand, firms, which reduce their investment spending more significantly, 
realise larger financial margins, and this has a positive impact on their net financial asset position and 
their net income from capital. 

As the counterpart to this, general government is penalised somewhat more. Moreover, 
the more marked decline in the activity of financial intermediaries in this scenario reduces their gains 
from the increase in interest rates. 

V. EFFECTS ON ACTIVITY AND PRICES 

This section details the effects of the aforementioned changes in interest rates, exchange 
rates, financing volumes and income from capital on total demand (Section 1 ), activity (Section 2), 
prices (Section 3) and the external position (Section 4). The main results are given in Table II. 

The respective contributions of the different transmission charmels are analysed together 
with the impact on activity (Section 2). They are detailed in Table III. 

As in the preceding section, the results of the two simulations are presented 
simultaneously: paragraph 1 in each case shows the effects of the scenario in which the exchange rate 
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is exogenous, and paragraph 2 refers to the more complete scenario in which the exchange rate 
remains endogenous. 

1. Total demand 

When the exchange rate is exogenous, any effect of a global increase in rates on exports 
is excluded a priori since this scenario ignores the impact on demand and activity abroad. The 
recessionary effects are therefore systematically underestimated. 

The total impact of the developments described in Section IV on domestic demand is, 
moreover, modest and transitory, amounting to -0.13% in the second year and virtually zero at the 
end of the third. 

However, this overall result conceals a more marked modification in the structure of 
domestic demand. 

Firstly, business investment is affected by the rise in lending rates. This is a transitory 
effect and does not correspond to a classic capital/labour substitution effect, which has not regularly 
been in evidence in France since the second oil shock. The desired level of capital is not put in doubt 
ex ante, but the speed with which it is put in place is slowed by the increase in interest rates. Through 
this mechanism, investment is slowed, being reduced by 1.33% in the second year. It subsequently 
recovers to a little above its reference level owing to the catching-up in the desired level of capital. 

Secondly, households' residential investment is definitely lowered through a classic 
substitution effect. The rise in real long-term rates reduces the desired stock of housing and depresses 
households' investment flows, which are 1.1 % lower in the first year, 2.1 % lower in the second and 
still 1. 6% lower in the third. 

Finally, consumption is stimulated in the usual way by the income effect. This positive 
impact is partly offset by the smaller contribution of unsecured short-term personal loans, the 
outstanding stock of which is reduced by the rise in interest rates. At the end of the second year the 
slowdown in activity and wages depresses households' income arid consumption at the same time as 
the interest rate rise is cancelled out. Moreover, the decline in housing investment has in itself a 
negative effect on the propensity to save and thereby sustains consumption. Overall, however, 
consumption is increased by only 0.1 % in relation to the reference level. 

Thus households utilise income (boosted by income from capital) differently. They 
reduce their housing capital formation. In the first two years they increase their consumption and their 
fmancial saving, which rises by 0.2% of disposable income. 

The endogenous exchange rate scenario ignores the effects of the interest rate rise and of 
the loss of competitiveness in France's ERM partner countries. 

On the other hand, it includes the effects of the loss of competitiveness of the French 
economy caused by the appreciation of the exchange rate. In particular, this lowers total exports by 
0.3% in the second and third years. 

Taking the multiplier effects caused by the reduction in exports into account, the impact 
on domestic demand is -0.4 in the second year, falling to -0.3 in the third. This decline is due 
essentially to the additional decrease in investment in response to the shrinking of export markets. 
Moreover, the favourable income effects on consumption caused by the increase in interest rates are 
now offset by effects due to the more marked decline in employment and wages. Subsequently 
consumption is buoyed only by disinflation, which allows households to reduce saving designed to 
restore the real value of cash holdings. 



- 372 -

2. Activity 

Taking into account the reduction in imports caused by the decline in domestic demand, 
and in particular of investment, the impact on GDP is lessened appreciably, amounting to -0.07% in 
the first year and -D .13% in the second year when the exchange rate is exogenous. 

When the exchange rate is endogenous the difference in total demand is approximately 
twice as great as in the first scenario, reaching -0.5% in the second and third years. 

Taking into account the adverse competitiveness effects on imports, the impact on GDP 
is three times more pronounced than in the scenario without exchange rate changes, viz. -0.18% in the 
first year and-0.36% during the second. It is essentially transitory, falling back to -0.20% in the third 
year and disappearing thereafter. 

In analysing the relative contributions of the different transmission chaunels to GDP 
growth (see Table III), it should be recalled that they measure all effects ex post, given the 
configuration of the model. 

We shall focus on the second year, when the impact is greatest, and on the third, when it 
is still significant. 

Thus it can be seen that the exchange rate channel accounts for just over half (-0.21 % out 
of -0.36%) in the second year. The proportion in the third year (-0.14% out of -0.20%) is greater 
still. The short-term responsiveness of investment relays the recessionary impact on exports very 
strongly. 

The direct effect of interest rates on domestic demand thus accounts for less than half. 
The recessionary effect is produced largely by investment (-0.17% out of -0.36% in the second year), 
as corporate investment and inventories react rapidly to the increase in rates. However, the difference 
in investment and inventories is offset to a fairly large extent in terms of GDP by the accompanying 
decline in imports. Housing investment is affected more slowly but more permanently. 

Consumption plays a modest role. On the one hand, the income effect is positive, even if 
it accounts for barely +0.1 points of GDP. On the other hand, the direct effect of interest rates on 
consumer credit is small. Finally, there is no evidence of a wealth effect. 

3. Pressures, prices, wages 

Here the effects are very small and difficult to measure. However, they can be analysed 
as follows. The slight decline in activity has an equal impact (-0.1 %) on productivity, then on 
employment, then on wages. In the short term the fall in productivity sustains prices. In the longer 
term the fall in wages brings about a fall in unit labour costs. This is not fully reflected in prices as the 
reduction in investment limits the fall in productive capacity utilisation rates. 

When the exchange rate is endogenous, the more adverse scenario has a greater 
downward impact on price and wage formation. In particular, the fall in import prices (of up to -0.7% 
in the second and third years) affects the price/wage linkage. The domestic wage and price level is 
revised downwards by 0.3 to 0.4 points after three to four years. The trend is slightly more 
pronounced for wages, which follow consumption prices, than for value added prices, and this has a 
beneficial effect on corporate margins. 

4. Bahmce of payments and foreign exchange market 

In this area the effects are a little more marked. 

First of all, the decline in domestic demand has an effect (very significant in the short 
term) on imports, which are particularly sensitive to investment. Thus the trade balance improves by 
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some Fr.fr. 10 billion in the second year. This result depends very strongly on the limitations of this 
scenario, which does not take account 'of the recessionary impact of the increase in interest rates on 
activity abroad, which would reduce French exports. It is reversed when rates are lowered, which 
leads to a pick-up in investment and thus in imports. 

Moreover, the increased government deficit is ultimately lower than the increase in 
financial saving of the domestic private sector. The counterpart to this in the short term is a reduction 
in the net asset position of the rest of the world vis-a-vis residents. 

The increase in interest rates, in the limited framework of this scenario, raises the net 
demand for French francs on the foreign exchange market in the short term. 

With endogenous exchange rates, the terms-of-trade gain and the sensitivity of imports to 
the slowdown in investment initially bring about a more marked improvement in the trade balance in 
value terms. Subsequently the adverse effects of the loss of competitiveness are felt. Finally, over the 
long term, the gradual fall in costs and prices and the decline in the nominal exchange rate reduce and 
eventually eliminate the loss of competitiveness caused by the initial increase in the nominal exchange 
rate. 

Nonetheless, the position of the rest of the world vis-a-vis residents experiences a lasting 
improvement in the long term, from the fourth year onwards. . 

I 
I 

I 
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Table I.I 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in the policy-controlled interest rate with fixe(J nominal exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rate (o/o) 
Representative long-term interest rate ..... 0.25 0.32 0.09 0.02 0.01 0.00 0.00 

3. Other interest rates (o/o) 
Bank lending rate ................................. 0.41 0.42 0.00 0.00 0.00 0.00 0.00 
Deposit rate ............................................. regulated interest rate held constant 

4. Real interest rates (0/o) 
Real short-term interest rate .................. 0.98 0.99 0.03 0.02 0.00 - 0.01 - 0.01 
Real long-term interest rate ................... 0.23 0.32 0.12 0.04 0.01 0.00 0.00 

5. EXchange rates 
Nominal effective exchange rate ............ 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 
Real effective exchange rate .................. 0.00 - 0.01 - 0.01 0.00 0.00 - 0.01 0.00 
Important bilateral exchange rates 

US dollar .............................. , ........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Deutsche Mark ............................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6. Asset prices and wealth . 

7, Net interest and dividend payments 
Household sector ................................. 4.88 5.13 0.23 0.05 - 0.01 - 0.05 - 0.05 
Non-financial enterprises ...................... 0.19 - 0.03 - 0.05 0.28 0.31 0.29 0.30 
Abroad ............................................... - 1.35 - 3.83 - 3.20 - 0.83 - 0.18 0.24 0.59 

8. Money and credit 
Monetary aggregates 

Ml •·•••••••·•··········•····••••••••••··········· - 1.04 - 0.47 0.15 - 0.05 0.17 0.05 - 0.11 
M1 ··············································· - 0.61 - 0.37 - 0.04 - 0.11 0.04 - 0.01 - 0.10 
M3 ............................................... - 0.55 - 0.39 - 0.13 - 0.15 0.01 0.00 - 0.06 

Total domestic credit (public and private) - 0.79 - 0.98 - 0.23 - 0.02 0.04 0.05 0.04 
Domestic bank credit ............................ - 0.98 - 1.39 - 0.46 - 0.10 - 0.04 - 0.08 - 0.11 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table 1.2 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in the policy-controlled interest rate with endogeno-qs nominal exchange 
rates (fixed in the ERM: 6 countries) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (0/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rate (0/o) 
Representative long-term interest rate ..... 0.24 0.29 0.05 - 0.02 - 0.02 0.00 0.01 

3. Other interest rates (0/o) 
Bank lending rate ................................. 0.43 0.45 0.02 0.00 - O.Dl - 0.01 - 0.01 
Deposit rate ............................................. regulated interest rate held constant 

4. Real interest rates (o/o) 
Real short-term interest rate .................. 1.05 1.10 0.10 0.06 0.01 - 0.03 - 0.05 
Real long-term interest rate ................... 0.29 0.39 0.15 0.05 - 0.01 - 0.03 - 0.03 

5. Exchange rates 
Nominal effective exchange rate ............ 0.79 1.37 0.90 0.50 0.27 0.15 0.10 
Real effective exchange rate .................. 0.43 0.64 0.27 0.05 - 0.06 - 0.09 - 0.08 
Important bilateral exchange rates 

US dollar ....................................... - 1.31 - 2.23 - 1.48 - 0.83 - 0.44 - 0.26 - 0.17 
Deutsche Mark ............................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6. Asset prices and wealth 

7. Net interest and dividend payments 
Household sector ................................. 4.25 4.36 0.05 - 0.06 - 0.04 - 0.02 0.00 
Non-financial enterprises ...................... 0.00 - 0.47 - 0.62 - 0.21 - 0.01 0.05 0.08 
Abroad ............................................... 5.19 3.65 - 3.54 - 0.99 0.39 0.82 1.01 

8. Money and credit 
Monetary aggregates 

MJ ••........•••••........•••........•••......•.•• - 1.22 - 0.73 0.17 - 0.22 - 0.40 - 0.31 - 0.26 

M2 ··············································· - 0.75 - 0.63 - 0.17 - 0.34 - 0.38 - 0.30 - 0.25 

M3 ·•••••·········•••·•······••••·········••······ - 0.69 - 0.64 - 0.24 - 0.32 - 0.36 - 0.28 - 0.23 
Total domestic credit (public and private) - 0.88 - 1.25 - 0.55 - 0.24 - 0.09 - 0.04 - 0.02 
Domestic bank credit ............................ - 1.16 - 1.90 - 1.07 - 0.50 - 0.20 - 0.17 - 0.21 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table III 

Contributions to GDP changes by channel of transmission and by variable air 

?olicy experiment: Temporary increase in the policy-controlled interest rate with endogenoUs nominal exchange I rates 

rates (fixed in the ERM: 6 countries) 
f 2000 

Direct I 
. 0.00 

I o.o4 

I o.oo 

r 0.28 
0.10 

' 0.01 

interest 
Total Income/ rate effect Cost of Exchange Discre-

cash flow on con- capital rate pancy 

sumption 

teal GDP: first year after shock* ............. - 0.18 0.10 0.00 - 0.13 - 0.09 - 0.06 

fwhich: 
0.00 
0.02 

0.00 

I 0.00 
I 

0.00 
\1 
I 

[ 0.01 I 

I I 0.01 
- 0.01 

I 0.00 

rivate consumption .................................. 0.04 0.08 0.00 0.01 0.00 - 0.05 
fovernment expenditure ............................ 0.00 - 0.00 0.00 0.00 0.00 0.00 
rivate investment: 
Residential private investment ................. - 0.07 0.02 - 0.00 - 0.08 - 0.00 - 0.01 
Non-residential private investment ........... - 0.19 0.05 - 0.00 - 0.17 - 0.05 - 0.02 
Inventory formation ······························· - 0.04 0.06 0.02 - 0.05 - 0.00 - 0.05 

xports .................................................... - 0.05 0.00 0.00 - 0.01 - 0.04 - 0.00 
nports .................................................... 0.12 - 0.10 - 0.01 0.16 0.00 0.06 

" .eal GDP: second year after shock· ......... - 0.36 0.07 - 0.01 - 0.17 - 0.21 0.06 

0.02 11 
0.00 I 
0.05 I 

I r 0.02 1 0.33 

f 0.02 
I 0.00 
i 0.01 

fwhich: 

rivate consumption .................................. 0.01 0.10 - 0.00 0.00 - 0.01 0.08 
overnment expenditure ............................ - 0.00 0.00 0.00 0.00 - 0.00 - 0.00 
~ivate investment: 
Residential private investment ................. - 0.13 0.01 - 0.00 - 0.13 0.00 - 0.01 
Non-residential private investment ........... - 0.28 0.03 - 0.01 - 0.17 - 0.11 - 0.02 
Inventory formation ................................ - 0.08 - 0.02 - 0.00 - 0.03 - 0.04 0.02 
~ports .................................................... - 0.08 - 0.00 - 0.00 - 0.01 -0.07 - 0.00 
1ports .................................................... 0.20 - 0.05 0.00 0.17 0.03 0.04 

eal G][)P: third year after shock* ............ - 0.20 - o.oo - 0.00 - 0.05 - 0.14 - 0.01 

'which: i 
!le is in . 

ivate consumption .................................. - 0.03 0.03 - 0.00 - 0.01 - 0.03 - 0.02 
)Vemment expenditure ............................ - 0.00 0.00 0.00 - 0.00 - 0.00 - 0.00 
ivate investment: 
Residential private investment ................. - 0.09 - 0.00 - 0.00 - 0.08 0.00 - 0.01 
Non-residential private investment ........... - 0.06 - 0.02 0.00 0.03 - 0.06 - 0.01 
Inventory formation ................................ 0.01 - 0.05 - 0.01 0.05 - 0.02 0.04 
:ports .................................................... - 0.04 - 0.00 - 0.00 0.00 - 0.04 0.00 
tports .................................................... 0.01 - 0.04 0.01 - 0.03 0.01 - 0.02 
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Table III (cont.) 

Co:ntribmtions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in the policy-controlled interest rate and endoge~ous nominal exchange 
rates (fixed in ERM: 6 countries) 

Direct 
interest 

Total Income/ rate effect Cost of Exchange Discre-
cash flow on con- capital rate pancy 

sumption 

Real GDP: fourth year after shock* .......... - 0.01 0.01 0.01 - 0.02 - 0.01 0.03 

of which: 

Private consumption .................................. 0.03 0.01 0.00 - 0.01 - 0.02 0.04 

Government expenditure ............................ - 0.00 0.00 0.00 - 0.00 - 0.00 - 0.00 

Private investment: 
Residential private investment ................. - 0.05 - 0.00 0.00 - 0.05 0.01 - 0.00 

Non-residential private investment ........... 0.10 - 0.01 0.01 0.06 0.03 0.01 
Inventory formation ................................ 0.09 0.01 0.00 0.04 0.04 0.00 

Exports .................................................... 0.00 - 0.00 0.00 0.00 - 0.00 0.00 

Imports .................................................... - 0.16 0.00 - 0.01 - 0.06 - 0.06 - 0.03 

Real GDP: fifth year after shock* ............. 0.07 - 0.01 0.00 - 0.02 0.04 0.06 

of which: 

Private. consumption .................................. 0.05 - 0.00 0.00 - 0.00 - 0.00 0.06 

Government expenditure ............................ - 0.01 0.00 0.00 - 0.00 - 0.01 - 0.00 

Private investment: 
Residential private investment ................. - 0.02 - 0.01 0.00 - 0.03 0.01 0.03 

Non-residential private investment ........... 0.13 - 0.02 0.00 0.04 0.06 0.04 

Inventory formation ................................ 0.04 - 0.00 0.00 0.00 0.03 0.01 

Exports .................................................... 0.02 - 0.00 0.00 0.00 0.02 0.00 

Imports .................................................... - 0.14 0.01 - 0.00 - 0.03 - 0.06 - 0.05 

* Real GDP: final (seventh) year after shock 
0.05 - 0.01 - 0.00 - 0.01 0.04 0.03 

of which: 

Private consumption .................................. 0.04 - 0.01 0.00 - 0.00 0.01 0.04 

Government expenditure ............................ . - 0.01 0.00 0.00 - 0.00 - 0.01 - 0.01 

Private investment: 
Residential private investment ................. - 0.01 - 0.00 - 0.00 - 0.01 0.00 0.00 

Non-residential private investment ........... 0.04 - 0.00 - 0.00 0.02 0.02 0.01 

Inventory formation ................ , ...... , , ... , , .. - 0.02 0.00 - 0.00 - 0.00 - 0.01 - 0.01 

Exports .................................................... 0.02 - 0.00 - 0.00 0.00 0.01 - 0.00 

Imports .................................................... - 0.01 0.01 0.00 - 0.01 - 0.01 - 0.02 

* Due to rounding errors, the contributions of variables may not add to the total effect. 
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The transmissiolll of mollletary policy in the econometric model of the Deutsche 
Bi.mdlesbank for the German ecolllomy 

Wilfried Jahlllke allld Hans-Eggert Reimers 

INTRODUCTION 

For many years the Deutsche Bundesbank has used an econometric model of the German 
economy to forecast macroeconomic developments and to simulate economic policy decisions. This 
model is a quarterly model with approximately 330 equations. Following German unification it was 
supplemented temporarily by a sub-model of the real economy in eastern Germany. 1 Households, 
enterprises, the government sector and foreign countries are used in the model as agents for supply 
and demand on the labour and goods markets. Numerous constraints and considerable time-lags in 
adjustment on these markets result in prices and wages reacting only very slowly and sluggishly. This 
causes market disequilibria which are reflected on the labour market in underemployment and on the 
goods market in an under-utilisation or an overstretching of production capacities. For financial 
markets it is assumed in the model that an equilibrium of supply and demand is achieved more 
quickly than on the goods and labour markets by changes in interest rates, bond yields and exchange 
rates. In addition to the sectors already mentioned, banks and the central bank as the monetary policy 
institution play a special role on the·financial markets. 

The modelling of the transmission process of monetary policy in Germany is described in 
Section II of the paper. The interest and liquidity policy instruments which the Bundesbank has at its 
disposal and how it uses them to influence interest rate movements on the money market are described 
below in Se.ction II.1. Section II.2 then deals with the effects of monetary policy on the financial 
strncture, i.e. on money stocks and portfolio demand on financial markets in a system of sectoral 
accounting identities. From this, the influence of monetary policy measures on movements in interest 
and exchange rates follows in Section II.3. In Section II.4 the question is examined of how monetary 
policy measures in the model are transmitted from the financial markets to the goods and labour 
markets, i.e. to developments in the real economy. Section III of the paper deals with the design and 
the results of different monetary policy simulation experiments which have been carried out with the 
model. The quantitative scale of these effects is established in Section III.!. The relative importance 
of different transmission channels, i.e. their contribution to the total effects, is assessed empirically in 
Section III.2. 

U. MODELLING THE TRANSMISSION OF MONETARY POLICY IN GERMANY 

1. Monetary policy instrnments and the money marlket 

In order to be able to satisfy non-banks' cash requirements and to cover their own 
maintenance of reserves, banks require central bank money2 which is made available to them by the 

I The model is fully documented in Deutsche Bundesbank (1994b ). 

2 Only the Bundesbank has the right to issue banknotes denominated in Deutsche Mark which are the sole legal tender 
in Germany. 

I 

i 
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Bundesbank essentially through open market operations, rediscount credits and foreign exchange 
transactions. If currency in circulation is represented by BGU, minimum reserves on domestic 
liabilities by MIRI3, cash holdings of banks by KABK, the surplus of central bank money (excess 
reserves) by ZBGD, open market operations by AUSG4, granted refinancing facilities by REFL, the 
net external position by W AE, all other items5 by SOPB and the overall provision of central bank 
money by ZEBA, then the supply of and the demand for base money is expressed in the Bundesbank's 
econometric model of the German economy by the following extended central bank balance sheet 
identity: 

AUSG + REFL+ W AE + SOPB = ZEBA = BGU + MIRI + KABK + ZBGD 
·Supply of central bank money Demand for central bank money 

If the supply of central bank money is insufficient to cover the contemporaneous demand 
from currency in circulation and the maintenance of reserves, a shortage of central bank money will 
result. In this case the variable ZBGD becomes negative. In order to compensate for such fractional 
amounts the Bundesbank grants the banks short-term lombard credit. The surplus (or shortage) of 
central banlc money serves in the model as an indicator of the availability of funds in the money 
market. If there is an ample supply of liquidity unused refinancing facilities occur which exercise a 
restraining influence on interest rate movements in the money market. With a tight supply of liquidity, 
the banks are dependent, however, - at least temporarily - on taking up lombard loans. A squeeze of 
this kind in the money market is reflected in a rise in interest rates. In the model, however, the way in 
which central banlc money is supplied or demanded has no effects by itself. What is crucial, rather, is 
the overall supply of central bank money. If, for example, the net external position increases - as in 
autumn 1992 and in summer 1993 - as a result of exchange market interventions, this increase can be 
offset by a corresponding reduction in open market operations. Viewed in the longer term, however, 
marked shifts in the structure of central bank money supply have taken place. The contribution of 
refinancing facilities to central banlc money supply decreased whereas the share of open market 
operations, on the other hand, increased strongly. 6 

On what conditions, i.e. primarily at what interest rates and for what periods the 
Bundesbank makes central bank money available, is of crucial importance for interest rates on the 
market for central banlc money (money market). The most expensive form of refinancing is the 
lombard credit which is granted only very temporarily, i.e. only for a few days. The most favourable 
form is the discount credit, with maturities of up to a maximum of three months. Ranking between 
these is the interest rate for securities repurchase agreements which are contracted for periods of two 
or four weeks. In the case of a pressurised money market with tight liquidity supply it is close to the 
lombard rate, whereas in the case of a relaxed money market with ample supply ofliquidity it is close 
to the discount rate. If the Bundesbank buys short-term foreign exchange assets, the banlcs forgo the 
yields which such assets return. The three-month Euro-dollar rate is used as a basis for this in the 
model. 

3 The minimum reserve ratios-were lowered considerably as of lst March 1993 and lst March 1994 and are now only 

2% for time and savings deposits and 5o/o for sight deposits. The non-interest-bearing. minimum reserve holdings of 
the banks are principally for the purpose of stabilising the short-term requirement for central bank money and to 

prevent too large fluctuations in the interest rate for day-to-day money. 

4 These are securities repurchase agreements, foreign exchange swap and repurchase agreements, as well as Treasury 

bill sales which are occasionally used for managing the money market. 

5 These are balances of and credits to the public sector which in connection with the Treaty on European Monetary 

,union are practically no longer of significance since lst January 1994, as well as other assets and liabilities of the 
Bundesbank (e. g. buildings) furniture and equipment, provisions, reserves and capital). 

6 The monetary policy instrument.s of the Bundesbank are described in detail in Deutsche Bundesbank (1994a). 
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Interest rate movements in the money market are represented in the model by the interest rate for 
three-month funds.7 In the long run this rate of interest is determined by interest rate and liquidity 
policy measures of the Bundesbank. Of primary significance in this context are the interest rate for 
securities repurchase agreements as the most important refinancing rate and the relationship between 
the surplus or shortage of central bank money and the overall supply of central bank money as an 
indicator of the availability of funds in the money market. Changes in interest rates on foreign money 
markets, in particular on the Euro-dollar market, as well as price expectations are also reflected 
temporarily in interest rate movements in the money market. Adjustment to long-run values is 
performed in the model by an error correction process. If the rate for three-month funds is expressed 
as RGD, the securities repurchase rate as RPEN, the three-month Euro-dollar money market rate as 
RGDE, the price deflator of final demand as PEV and the change from the previous quarter as '11, the 
following equation is estimated in the model (t-values below the coefficients): 

Li,RGD = 0.12 + 0.85 Li, RPEN + 0.16 Li1RGDE + 5.84 Li1ln(PEV) 
(1.82) (14.22) (4.91) {2.58) 

( ) 
ZBGD-1 

+0.27 RPEN-1-RGD_, -2.53 
{2.94) (2.19) ZEBA_1 

R2 = 0.81 DW=2.12 

This equation has been estimated from the first quarter of 1975 to the first quarter of 
1994. 

2. Money and portfolio demand in a system of sectoral financial balances 

A marked substitution exists between the market for central bank money and the markets 
for other financial assets. In this context, the so-called universal banks which carry out practically 
every type of banking business, including securities transactions, play a dominating role in Germany. 
Financial transactions outside the banking system, on the other hand, are of lesser significance - at 
least up till now.8 Monetary policy measures are therefore transmitted primarily to the operations of 
banks which take in short, medium and long-term deposits, issue savings bonds and bank bonds, grant · 
short, medium and long-term credits, including lending against securities and acquiring foreign assets 
and liabilities. Changes in the scope and conditions of refinancing facilities at the Bundesbank cause 
the banks for their part to adjust their conditions in business with non-banks, as well as to reshuffle 
deposits and credits. In the model a distinction is made in the case of non-banks between households 
and enterprises9, the govermnent sector and foreign countries. 

The portfolio decisions of households and enterprises are of particular significance for 
developments in financial markets. In the model their overall gross financial assets are composed of 

7 In reality the Bundesbank principally influences the day-to-day money market rate which evens out supply and 
demand on the market for central bank money. There is, however, an extremely close substitution between day-to-day 
money and three-month funds. 

8 In the model other financial institutions such as building and loan associations, insurance enterprises, investment 
funds, etc. are not included in the banking sector but in the enterprises sector. 

9 For statistical reasons it has not been possible to separate the financial activities of households from those of 
enterprises. 
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liquid assets M3P, longer-term assets POGK, the capital of banks KARK and other items SOPP. 
These are balanced with short and long-term borrowing from the banks KREP, as well as net financial 
assets of households NGVH and enterprises NGVU: 

M3P + POGK + KARK +SOPP= KREP + NGVH + NGVU 

The above equation is the accounting identity of private domestic non-banks. Net 
financial assets of all households derive from their net incomes in the income cycle (cumulative 
private savings), whereas net financial liabilities of enterprises derive from their net expenditure in the 
investment process (financing deficits). The capital of banks, as well as the other items, are treated in 
the model as exogenous variables and borrowing is determined by the development of gross national 
product. The demand from households and enterprises for liquid assets is derived in the model from a 
money demand equation. The demand for longer-term assets is then given by the accounting identity. 

The demand for money is based on a long-run link between the stock of money on one 
side and real gross domestic product BIPR as well as the average rate of interest RFPG for longer­
term assets as opportunity costs on the other side. It is assumed in this context that the nominal 
demand for money is homogeneous in relation to priceslO which are represented by the price deflator 
of domestic demand PINV (elasticity of 1). The following equation has been derived from the 
estimation which was performed logarithmically: 

In M3P = -7.67 + l.59lnBIPR + l.OOlnPINV -l.60RPFG+ M3PEC 

Seasonal fluctuations have been taken into account as well as the jump in the data series 
in connection with German unification11 in 1990. Under these assumptions the long-nm money 
demand function in Germany proved to be remarkably stable even following unification. 12 Insofar as 
financial innovations resulting from the liberalisation and globalisation of financial markets and the 
accompanying changes in the structure of private portfolios have been of significance at all in 
Germany, they have not permanently impaired the stability of the money demand functionB The 
adjustment of the shortcrun demand for liquid assets to its long-run values is performed using an error 
correction mechanism in which deviations M3PEC (M3 private error correction) of the estimated 
money stock from the actual money stock are eliminated over the long run. 14 

The money stock in the hands of households and enterprises is made up of currency in 
circulation, sight deposits, time deposits for up to four years15 and savings deposits at three months 
notice. This refers to those liquid assets which are subject to minimum reserve requirements and thus 
generate a corresponding demand for central bank money. In the model the overall money stock is 

.·allocated to the various liquid assets using a system of dynamic portfolio demand equations which 
meet the usual homogeneity and adding-up restrictions.16 The share which an asset has in the overall 

10 This has also been confirmed empirically. 

11 The jump in the money stock which is neutral in terms of its impact on the price level was set at 9%. 

i2 Cf. 0. Issing and K.-H. Todter (1994) and S. Gerlach (1994). 

13 The long-run income elasticity in relation to nominar gross domestic product can be calculated as a (weighted) 
average of the elasticities for real GDP and for price movements. 

14 R.F. Engle and C.W.J. Granger (1987). 

15 At the end of 1993, however, more than three quarters were accounted for by matw;ities of up to three months. 

16 Cf. in this context K.-H. TOdter and M.C. Wewel (1991). 
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money stock is explained in each case in terms of its "own" interest rate, the average interest rate of 
the entire portfolio and nominal gross domestic product as a transactions variable. It is assumed in this 
context that interest is not paid on currency in circulation and on sight deposits.17 A rise in its "own" 
interest rate leads to an increase in the assets concerned, whereas an increase in the average rate of 
interest leads to a shift to other assets. 

A similar system of portfolio demand equations is estimated for the allocation of the 
longer-term financial assets of households and enterprises. The longer-term assets are made up of 
savings deposits at over three months' notice, savings bonds, bank bonds, government bonds and other 
claims on the public sector, assets held in the Euro-DM market and other foreign assets. With regard 
to the interest paid on these external assets the fact is talcen into account that interest paid in foreign 
currency has to be converted using the appropriate exchange rates into amounts in Deutsche Mark. 
The average rate of interest paid on longer-term assets, which is regarded as the opportunity cost of 
the demand for money, consequently also depends on exchange rate movements. Changes in each 
individual interest rate lead in the model to a reallocation of the entire portfolio, these adjustroents 
requiring considerable time. 

In addition to households and enterprises, some demand for financial assets also comes 
from the public sector. Sight deposits SINS and short-term time deposits TKMS are held, for instance, 
for transaction purposes. 18 Some funds are also invested for a longer term in time deposits TELS, 
however. The public sector usually runs a deficit in its revenue and expenditure transactions which it 
finances mainly by borrowing from banks - including the acquisition of government bonds by the 
banks - KRES. In part, funds are also procured, however, by direct borrowing from households and 
enterprises VSTP, as well as by borrowing abroad NA VS. 19 If the other items are combined into an 
exogenous variable SOPS and the net financial asset position of the public authorities is expressed as 
NGVS, the following accounting identity applies to the government sector in the model: 

SINS+ TKMS + TELS +SOPS= KRES+ VSTP +NA VS + NGVS 

In contrast to households and enterprises, the public sector does not orientate itself in its 
investroent and borrowing decisions on an optimisation which is derived from differentials in interest 
rates and yields. The financial assets of the public sector are, rather, determined by the movement of 
their revenues, whereas borrowing from the banks depends on the borrowing requirement, i.e. the 
budget balance. Borrowing abroad is then derived as a "residual". 

In the model foreign transactions are captured only very broadly as an aggregate. The 
movement in the current account produces changes in the net external asset position of the German 
economy vis-a-vis foreign countries or, alternatively, the net debtor position of foreign countries 
vis-a-vis the German economy NGV A. This is reflected in the model in the capital and foreign 
exchange accounts, i.e. in changes in the net foreign position of the Bundesbank WAE, the banks 
NAVK, the public sector NAYS, the households and enterprises SA VP, as well as the Euro-DM 
assets EUME. With the inclusion of various exogenous items which, in part, cannot be identified 
statistically20, SOPA, the accounting identity of foreign countries is derived: 

17 The premiums (bonuses) which are often paid as part of the interest on savings deposits are not shown in the statistics, 
as a result of which the disclosed interest paid on these assets is too low. 

18 For reasons of simplification it is assumed that the public sector holds neither cash nor savings deposits. At the end of 

1993 savings deposits (including savings bonds) amounted to only DM 7.8 billion. These amounts are reflected in the 
other items. 

19 Lending by public authorities to foreign countries, e.g. developing countries, is also partly reflected in the variable 

NA VS, however. 

20 The other items which are not recorded in another balance cancel each other out overall. 



- 387 -

NGVA + NAVS+SAVP+EUME+ NAVK + WAE-SOPA = 0 

The model thus contains a complete and interdependent system of the financial structure, 
consisting of behavioural equations and accounting identities of the fmancial transactions between the 
banking system, i.e. the Bundesbank and the private banks, on the one hand, and the non-banks, i.e. 
households and enterprises, the government sector and foreigu countries, on the other. This system 
ensures that the accounting restrictions of the individual sectors (budget constraints) are observed. 

3. Influences of monetary policy on interest rates and exchange rates 

Changes in individual items in the consolidated balance sheet of the banking system and 
in the portfolio structures of the various non-banks, respectively, such as, for instance, an increase in 
net external assets caused by inflows of foreign exchange, cannot by themselves be regarded as the 
cause of a change in other balance sheet items. Substitution between the various liquid and longer­
term financial assets, as well as domestic and foreigu financial assets of the sectors is generated, 
rather, by shifts in the pattern of interest rates and the yield structure and by exchange rate 
movements. In addition, the fact that assets which are more liquid are also used for transaction 
purposes, whereas longer-term assets are used for investment purposes also plays a part. Monetary 
policy measures result in a change of interest rates on the money market. As a result the cost of funds 
to the banks increases or decreases. The banks, for their part, react by adjusting their conditions in 
deposit and lending transactions and by appropriate reshuffling of their asset and liability structure, 
the corollary of which is to be found in changes of the non-banks' portfolio structure. The banks pass 
on changes in their cost of funds to differing extents and with differing speed in. their lending and 
deposit rates. Shorter-term interest rates are adjusted more quickly and strongly than interest rates for 
longer-term assets. The movement of the banks' deposit and lending rates are determined in the model 
largely by changes in money market rates. The question of whether the relevant deposits are subject to 
minimum reserve requirements or are minimum reserve-free is taken into account in the term structure 
equations. The cost burden of deposits for which the banks have to maintain interest-free minimum 
reserves is passed on - at least partially - to the customers and results in a certain reduction in deposit 
rates. 

The banks do not conduct only direct lending and deposit business with customers, 
however, but also figure in Germany to a considerable extent as purchasers, sellers and issuers on the 
securities markets. Reallocations of banks' portfolios in this area consequently directly affect the yield 
pattern for fixed-interest securities. The level of and changes in the capital market yields do not, 
nevertheless, depend solely on movements in money market rates and thus on the monetary policy of 
the Bundesbank. In addition to interest rate movements in the foreigu capital markets, disequilibria in 
the domestic credit and capital markets also play a certain part. These imbalances are described.in the 
model by a simple "credit quota'', i.e. the ratio of the banks' lending to domestic non-banks and their 
borrowing from domestic non-banks. The higher lending is in relation to borrowing, the tenser are the 
credit and capital markets and the higher interest rates will be. 

Changes in inflationary expectations which are reflected endogenously in nominal 
interest rates are also of siguificance. Inflationary expectations are described in the model by the 
so-called price gap. This is the relationship of the long-run level of prices to the current price level, 
the long-run level of prices depending, in turn, on the development of the money stock M3 and the 
growth of potential output. The more strongly the money stock rises in relation to potential 
production, the more strongly the level of prices will rise in the long .run" This is expressed in a 
growing price gap and increasing inflationary expectations which result in rising nominal rates of 
interest.21 Monetary policy thus influences the long-run level of prices in two ways: firstly, by the 

21 Cf. also page 389. 
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movement of short-term interest rates and, secondly, - in the opposite direction - by the development 
of the money stock. 

If the credit quota is designated as KREC, the long-term level of prices as PSM3, the 
average yield from foreign government bonds as RGBF and the current deflator of domestic demand 
as PINV, the following dynamic term structure equation for the yield on government bonds 
outstanding RFUO is produced in the model, for example: 

RFUO = 0.63 + 0.06 (I+ In KREC) RGD + 2.57 ± 0.25 In PSM
3

_, 
(1.96) (2.24) [1.61) '"1 PINV_, 

+ 0.07RGBF+ 1.03 RFU0_1 -0.26RFU0_2 (1.71) (8.14) . (2.47) 

R2 =0.91 DW=l.81 

The coefficients of the lagged endogenous variables point to the fact that adjustment to 
changes in the determinants requires considerable time. Similar term structure equations are estimated 
for the other interest rates in the model. 

A further important area of business for German banks consists in short and long-term 
capital transactions with other countries. With increasing domestic interest rates and unchanged 
interest rates abroad, the acquisition of financial assets in other countries becomes less attractive and 
corresponding capital imports ensue. In contrast, assets denominated in Deutsche Mark gain in this 
case in terms of attractiveness. This tends to result in an appreciation of the Deutsche Mark. In the 
model the overall external value of the Deutsche Mark against 18 currencies is disaggregated into the 
external value against those currencies participating in the exchange rate mechanism of the Eiiropean 
Monetary System, into the external value against the US dollar and into the external value against the 
other currencies.22 These exchange rates are explained endogenously in the model. 

Imperfect substitution exists in the model between the various financial assets 
denominated in Deutsche Mark and in a foreign currency. The returns on financial assets in a foreign 
currency result from the yield of these assets and anticipated movements in the exchange rate. A 
capital import follows if the interest paid on external assets minus the anticipated change in the 
exchange rate23 is below the yield of comparable domestic financial assets. This applies to the entire 
maturity spectrum of domestic and external assets at home and abroad. In the model a comparison of 
money market investments with a three-month maturity is used. If the external value of the Deutsche 
Mark against the US dollar is expressed as AUUS and the interest rate for three-month deposits in 
Germany is designated as RGD and in the Euro-dollar market as RGDE, the following applies to 
uncovered interest rate parity: 

(RGDE-RGD)-(lnAUUS' -lnAUUS) = 0 

22 These include the currencies of some EC countries, such as the pound sterling and the Italian lira, which do not 
participate in the exchange rate mechanism of the EMS. The fluctuation margin of EMS currencies was widened to 

± 15% in August 1993. In the meantime, however, virtually all the EMS currencies have returned to the earlier 
fluctuation margin of± 2.25% Without the necessity of a formal decision having to be made. 

23 In many cases a risk premium must additionally be taken into account. 
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In the long run the anticipated dollar exchange rate is determined by price movements at 
home and abroad, i.e. by purchasing power parity. If the deflator of total expenditure in the domestic 
market is designated as PEV and in the USA as PEVU, this produces:24 

lnAUUS- lnAUUS_1 = lnPEVU - lnPEV 

If the change from the corresponding quarter of the previous year is designated as Li4 , the 
following estimated equation for the movement of the dollar exchange rate may be derived from this 
taking into account time-lags: 

PEVU 
'14ln AUUS = 0(.00)6114 (RGD-RGDE) + (1-1.18 +0.38) '14ln--

L68 PEV 

+ (1.18) '14ln AUUS_1 - 0.38 '14ln AUUS_2 11.28 (3.60) 

R' =0.76 DW=2.ll 

On the condition that the interest rate differential does not change in the long run, the 
movement of the external value of the Deutsche Mark against the US dollar thus follows purchasing 
power parity. In the shorter term, however, considerable deviations from purchasing power parity may 
occur. An increase in interest rates in the money market induced by monetary policy action results in 
an appreciation of the Deutsche Mark. If interest rates in the Euro-dollar market increase to the same 
extent, the exchange rate of the Deutsche Mark against the US dollar remains unchanged. Similar 
exchange rate equations have been estimated for the external value of the Deutsche Mark against the 
EMS currencies and the other currencies. 

A change in short-term interest rates on the money market caused by monetary policy 
action thus leads in the model to changes in the banks' lending and deposit rates, in yields on the 
securities markets and in exchange rates. The concomitant change in the interest rate level and in the 
interest rate structure will trigger nnmerous shifts in the financial portfolio structure of households and 
enterprises which affect virtually all the financial markets. This reallocation of financial assets has an 
impact on the various money stock aggregates. 

4. Moll!letary policy aml the real ecoll!lomy 

Changes in bank interest rates, capital market yields and exchange rates in the financial 
markets induced by monetary policy measures in turn influence activities on the goods and labour 
markets. If, for example, the interest paid on fmancial assets rises in comparison with returns on fixed 
capital, goods prices and wage rates, a series of substitution, income and exchange rate effects are 
generated in the model. 

In the market for constuner goods a rise in short-term interest rates for savings and time 
deposits causes households to save more and to reduce their expenditure on consnmption. Long-term 
interest rates, on the other hand, are of more importance for the investment decisions of enterprises. 
An upturn in capital market yields raises the user cost of capital. On the market for capital goods this 
results in less being invested, i.e machines ultimately being replaced by labour. An appreciation of the 

24 Cf. also in this context Deutsche Buudesbank (1993). 
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Deutsche Mark reduces the cost of imports and increases the cost of exports. On the market for 
internationally traded goods domestic products are replaced by foreign products. Exports fall and 
imports rise. 

The substitution effects are, to a considerable extent, masked by income effects, some of 
which operate in the opposite direction. Households, which are predominantly in a net creditor 
position, generally achieve net interest earnings which rise with an increase in the level of interest 
rates and thus increase their disposable income. This, by itself, results in private consumption 
expenditure being extended. In contrast to this the net debtors in the financial markets, i.e. primarily 
private enterprises and the public sector, are adversely affected when there is an increase in interest 
rates. Higher interest costs have a negative impact on the profit performance and cash-flow of 
enterprises and thus form an additional barrier to capital spending. An interest-rate-induced 
deterioration of the budget situation also has some influence on the expenditure behaviour of the 
government.25 

In addition to substitution, exchange rate and income effects, a direct influence of the 
growth in the money stock on movements in prices, based on the quantity equation, is also 
incorporated in the model. 26 If both the goods market and the money market are in equilibrium, the 
level of prices is determined by the money stock, as well as by potential output and the trend in the 
income velocity which is derived from a long-run money demand function. Assuming price 
homogeneity in relation to the deflator of domestic demand PINV, a link is established by this money 
demand function between the money stock M3 and potential output BIPQ:27 

lnM3 = -7.52+ l.56lnBIPQ+ l.OOlnPINV 

For the long-term price level PSM3 this then produces: 

M3 
PSM3 = --~ e7

·
52 

BIPQ156 

This is the price level which arises in the long run with currently held money balances if 
gross domestic product corresponds to potential output and the income velocity corresponds to its 
trend value. A growth in the money stock which exceeds the growth of potential output and the 
slowdown in the trend of velocity leads in the long run to an inflationary bloating of incomes, 
turnover and monetary demand. In the shorter and medium term, however, price movements are also 
influenced strongly by other factors, in particular by wage costs and import prices, with the result that 
the current level of prices deviates considerably from the price level to be expected in the long run. 
These factors can exercise a permanent influence on price movements, however, only if they are 
accommodated by a corresponding expansion of the money stock. The so-called price gap, i.e. the 
relationship between the long-run price level and the current deflator of domestic demand which then 
arises represents an indicator of inflationary expectations. If the price level which is to be anticipated 

25 Wealth effects which are based ·on a revaluation of assets in the context of changes in bond prices, share prices and 

exchange rates (asset prices) do not, however, lead directly to a change in spending in the model. 

26 Cf. also Deutsche Bundesbank (1992), 0. !ssing (1992) and K.-H. T6dter and H.-E. Reimers (1994). 

27 When estimating this function both the statistical jump in the series caused by German unification and seasonal 
fluctuations are taken into account. Although the equation does not contain an interest rate variable and the money 

stock, the income variable, as well as the price variable are defined somewhat different1y than in the money demand 
equation for households and enterprises, practically the same income elasticity is produced at 1.56, ( cf. page 385). 
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in the long run is significantly above the actual level of prices a marked acceleration of inflationary 
pressure is to be expected. 

Taking account of developments in wage costs per man-hour LA and import prices PIM, 
the actual movement of the private consumption deflator PCP adjusts itself in the model to the long­
run price level in a dynamic error correction process: 

. 
4 PSM3. 

A4lnPCP = 0.07 A.InLA +0.05A4lnPIM +0.05 I,o.25ln _, 
(2.08) (2.20) (2.15) i~I PINY_, 

+0.62A41nPCP_1 + 0.04 A4lnPCP_2 + 0.14) A4lnPCP_3 (4.94) (0.28) (l.33 

R2 =0.98 DW=l.95 

Similar adjustment equations are estimated in the model for the other price deflators. It 
follows from these estimates that considerable time-lags are to be expected in the adjustment of price 
movements to monetary growth. In the meantime price movements depend, to a considerable extent, 
on other influences, in particular, for example, on wage rises and movements in import prices. 

The decline in demand on numerous goods markets caused by an increase in interest rates 
leads to a cut-back in production and a corresponding fall in employment. This results in reduced 
income payments which in turn trigger changes in the net asset position of the various sectors. The 
degree of utilisation of production capacities decreases and unemployment rises. The effects on 
private consumption, private investment, government expenditure and foreign trade are reflected in 
changes in real gross domestic product. In addition, these changes on the goods and labour markets 
trigger certain adjustments in the case of goods prices and wage rates. The processes in the real 
economy then in tum have certain repercussions on financial markets. Thus the demand for money, 
for example, depends crucially on the development of real gross domestic product and the level of 
prices. Movements in interest and exchange rates are influenced by changes in domestic goods prices 
and inflationary expectations. Time-lags of greater or lesser duration occur at each stage of this 
lengthy and interdependent transmission process. The mutual dependencies, which have effects which 
are partly positive and partly negative, are the reason why lmowledge of individual interest 
elasticities, such as that for private consumption, private investment or the demand for money, for 
example, are by no means sufficient for being able to assess the impact of monetary policy measures. 
Monetary policy is able to exert only an indirect influence on developments in the financial markets, 
i.e. fmancial assets, interest rates and exchange rates, and on trends in the real economy, 
i.e. production, employment, prices and wages. The final result always presents itself as the resultant 
of numerous forces which are influenced by the wage bargainers with wage rate policy, by the 
government with fiscal policy and by developments in other countries. 

HI. DESIGN AND RESULTS OF MONETARY POLICY SIMULATION 
EXPERIMENTS 

1. Effects of a temporary increase in interest rates 

The transmission processes which are specified in the econometric model of the 
Bundesbank for the German economy between a change in monetary policy instruments, on the one 
hand, and the money market, the other financial markets, as well as the goods and labour markets, on 
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the other hand, contain numerous mutual dependencies. With the model it is possible to investigate 
the effects which are generated by a certain change of monetary policy in controlled simulation 
experiments. In these the effects of monetary policy are separated under "laboratory conditions" from 
the influences of other exogenous factors such as fiscal policy, wage rate policy or developments in 
foreign trade and payments. 

First of all, in order to identify the specific effects of monetary policy measures, a 
so-called reference scenario or baseline with an unchanged monetary policy stance for the ten year 
period from 1994 to 2003 has been calculated using the model. The results of this baseline then serve 
as a basis of comparison for a policy scenario in which the interest rates of the Bm1desbank, i.e. the 
lombard rate, the discount rate and the securities repurchase rate, were raised for two years by 100 
basis points.28 This is a notional simulation experiment as both the size and the duration of such an 
interest rate rise do not correspond to reality. Nevertheless, it is possible to draw conclusions on the 
short-nm and long-nm effects of an increase in interest rates from such a standardised change in 
monetary policy instruments. The differences between the baseline, on the one hand, and the policy 
simulation, on the other, may then be attributed solely to the increase in interest rates, whereas the 
influence of all other exogenous variables is, so to speak, filtered out. Further, the question arises of 
what effects changes in interest rate have if exchange rates remain unchanged. On the condition of 
exogenously fixed exchange rates a temporary change in interest rates, in turn, is simulated in a 
second experiment. 

A two-year increase .in Bundesbank interest rates by 100 basis points is transmitted 
quickly and almost completely to interest rates in the money market. The rate for three-month funds 
rises temporarily by around 0.9% p.a., and the rate for time deposits with a maturity of up to three 
months increases by 0.83 percentage points. The interest rate for current account credits is, 
admittedly, raised by the banks initially onJy by 55 basis points. In the second year, however, the 
increase in interest rates is also fully passed on to the customers. The increase is much less in the case 
of yields for fixed-interest securities which move up by merely a good 0.2 percentage points reflecting 
the limited influence of monetary policy on the movement of long-term interest rates. This is because 
capital market yields also depend on the level of interest rates abroad and on expected price rises. The 
various different effects on the short-term and long-term interest rates result in a shift in the yield 
curve: a normal yield curve becomes flatter and an inverse yield curve becomes more marked. 

An increase in the level of interest rates in Germany with unchanged interest rates abroad 
and on the international capital markets implies that financial assets in the form of Deutsche Mark 
securities return a higher yield than previously. As a result, the demand for Deutsche Mark increases 
and an appreciaton of the Deutsche Mark ensues. Overall, the external value of the Deutsche Mark in 
the second year is 1.3% above its value in the baseline solution. The real effective external value 
appreciates initially by 1.2%. But after four years it has fallen back on the level of the baseline 
solution with the result that this real variable does not undergo a permanent revaluation. The cost of 
capital is defined for three types of investment: investment in machinery and equipment, industrial 
buildings and housing construction. This rises with increased interest rates. The increase in capital 
costs for investments in residential construction, amounting to 2.2%, is especially marked. Capital 
costs for investment in machinery and equipment move up only half as strongly. Positive effects are 
to be noted for both categories after five years have elapsed. Only capital costs for industrial buildings 
regress back to the baseline. 

The changes in market interest rates generated by the two-year increase in Bundesbank 
interest rates, in the interest rate structure and in exchange rates cause private investors to reallocate 
considerably their portfolios. This involves substantial shifts from liquid assets to longer-term assets. 
As the opportunity cost of holding cash has increased, the levels of cash and sight deposits, in 

28 In the simulation experiments the model version dated 2nd August 1994 was used, the coefficients of which were 
estimated up to the first quarter of 1994. The results of the temporary increase in central bank interest rates with 
en~ogenous exchange rates are shown in Tables I.1 and 11.1. 
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particular, are reduced. In the second year the money stock M 1 is ·approximately 1. 7% below its 
comparative value in the reference scenario. The diminuation of the money stock M 3 amounts to 
0.8%. After five years have elapsed its decline has halved to 0.4%. At the same time, switching in the 
case of credits is to be noted. Whereas the loans and advances of banks to enterprises and households 
regress permanently by 0.6%, those to the public sector rise initially by 0.3% and subsequently by 
more than 1.5%. 

The reduced currency in circulation and, to a certain extent, also the minimum reserves, 
which are to be held on sight and savings deposits, are the principal factors which cause the 
requirement for central bank money to fall. It is assumed in the simulation that the Bundesbank adapts 
to the reduced demand for central bank money by contracting fewer securities repurchase agreements. 
This means that the Bundesbank accommodates its own increase in interest rates monetarily. 

The temporary increase in domestic interest costs and the appreciation of the Deutsche 
Mark against foreign currencies generate effects on developments in the real economy which are 
initially clearly restrictive. Real consumption expenditure of households and corporate investments 
are noticeably below the baseline. In addition, the increase in the cost of German products abroad 
which is caused by the appreciation of the D-Mark results in a marked slowdown in real exports of 
goods and services. In the second year following the increase in interest rates real gross domestic 
product is 0.37% below the baseline. The increased interest receipts of households which, admittedly, 
initially increase private savings and thus their net financial assets, nevertheless subsequently have a 
restraining effect on the decline in consumption expenditure. Following this, the initial setback in 
economic activity quickly recedes and reverses after seven years to a slight increase of 0.1 %. 

In the initial phase of the transmission process of a raising in policy-controlled interest 
rates which, according to the simulations, lasts about two years, reduced production results in no 
significant wage and price increases. The enterprises are burdened with higher interest costs. 
Productivity declines as a result of falling capacity utilisation and individual wage and salary earners 
are made redundant. The unemployment rate increases by 0.24 percentage points. The goods and 
labour markets react only very slowly and sluggishly to shifts in demand and the market imbalances 
which they cause. Because of this, an easing of prices and costs - which is further increased by the 
appreciation of the Deutsche Mark and the accompanying reduction in the cost of imports - sets in 
only after a certain time. After two years, however, the deflater of private consumption is 0.14% 
below the baseline and the hourly rates of pay have likewise fallen by approximately 0.14%. The GDP 
deflater falls somewhat less because the terms of trade improve significantly in connection with the 
appreciation of the Deutsche Mark. The slackening in costs and prices which set in are passed on all 
the more easily, the less liquidity is available. The reduced growth in the money sto.ck caused by the 
interest rate increase results in the long run in an equally large fall in the level ofprices.29 

In the second phase of the transmission process marked successes of the temporary 
increase in interest rates are observed in terms of price movements. The prices for private 
consumption and the GDP deflater remain more than 0.5% below their baseline. The tendency to 
persistence of prices results in the increase of real rates of interest being greater in the medium term 
than that of the nominal ones. The appreciation of real incomes which accompanies price reductions 
compensates ahnost fully for the negative effects on real domestic product which are caused by the 
increase in interest rates. Real disposable income raises above the baseline and real gross domestic 
product too slightly exceeds its value in the reference scenario. 

The price and output effects which are generated by an increase in interest rates 
significantly alter the flows of expenditure and income between the sectors and thus financial balances 
and net financial assets. Because households' interest income rises, while their consumption 
expenditure simultaneously falls, an increase in private savillgs occurs. After five years households' 
net financial assets are significantly above their level in the baseline. In contrast, with an increase in 

29 Viewed in real terms the money stock falls back to its level in the baseline. 
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interest rates the public authorities are burdened with additional interest payments. Simultaneously, 
the nominal reduction of incomes and turnover leads to reduced tax and social contribution revenues. 
As a result budget deficits increase and the net level of debt increases. The effects of an increase in 
interest rates on the current account and thus on the net external position are characterised by effects 
operating in the opposite direction. On the one hand, the appreciation of the Deutsche Mark makes the 
competitive situation of the German economy worse in relation to foreign countries and real exports 
fall significantly. This is, however, virtually offset by the sharp decline in import prices caused by the 
appreciation and the accompanying improvement in the terms of trade, with the result that the current 
account changes only slightly overall. 

In summarising it may thus be stated that in the long run the macroeconomic supply 
curve progresses vertically, i.e. output does not change, whereas the price level clearly falls. 
Ultimately, there is no trade-off between growth and employment, on the one hand, and price 
stability, on the other. As considerable time-lags are effective in the case of monetary policy 
measures, these effects set in only in the medium and longer term, however. The shortage of liquidity 
caused by interest rate increases is transferred to reduced demand for money and leads in the long run 
to a fall in prices. The results of a temporary change in interest rates are confirmed by a permanent 
change in interest rates which may be interpreted as a series of several temporary changes.30 

As a result of an exogenisation of exchange rates, the direction of the effects of a 
temporary increase in policy-controlled interest rates changes only in the case of a very few variables 
in the first two years.31 Subsequently, only a few minor changes of direction are to be noted. But the 
scale of the variable adjustments is markedly smaller. The central bank rates which are increased 
temporarily lead to increased money and capital market rates. There is an upturn in capital costs and 
real rates of interest which depend on these. The shifts in income lead to a switching from liquid 
assets to monetary capital components. The scale of money stock adjustments is, however, somewhat 
smaller than in the first simulation experiment. By filtering out exchange rate adjustments the cost of 
German export goods in other countries rises imperceptibly and no fall in import prices is noted. 
Exports decline just as little with the result that small-scale losses occur in the domestic product. After 
two years they amount to approximately 0.1 % in comparison with the baseline. The slight import 
price adjustments result in a stronger curbing of import demand in relation to gross domestic product 
than in the first experiment. The price successes are accordingly less than with the reference 
experiment. This underlines the great significance of exchange rate adjustments for a non-inflationary 
monetary policy. 

2. Relative importance of different transmission channels 

Whereas, in the previous section, the different quantitative effects were described 
between interest rates, on the one hand, and financial and real variables, on the other, this section will 
examine the relative importance of single channels in the transmission process. In this complex 
process various channels are identified on the basis of the influences of differing interest rate variables 
on aspects of the goods markets. An exact separation of individual channels is not possible, however. 
Identification succeeds all the more easily depending on how direct the relationship between interest 
rates and output and prices on the goods market is. 

The influence of domestic interest rates on the exchange rates which determine import 
and export prices, as well as import and export demand, is designated as the exchange rate channel. 
This channel thus contains real and nominal aspects of the goods market. The investment decisions of 
the private sector are covered in the capital cost channel. They depend on an average interest rate and 

30 For the effects of a permanent interest rate reduction cf. H. Herrmann and W. Jahnke (1994). 

31 The effects of a temporary increase in interest rates with exogenous exchange rates are contained in Tables I.2 and 
II.2, respectively. 
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on a risk premium which is partially determined by the yield on bonds outstanding. These variables 
are used as a reference point, although the long-term interest rate is also influenced by the price gap 
which has been changed by interest rate increases. 

The income and cash flow channel contains the interest income .of households from net 
financial assets and government interest payments which influence government expenditure and 
revenue. In addition, the interest income of the Bundesbank is taken into account in the appropriate 
profit equation. As a result of a change in interest rates households' net fmancial assets undergo a 
revaluation to which households adapt with altered consumption. Instead of estimating this influence 
of assets on consumption directly, the consumption equation in the Bundesbank's model for the 
German economy contains a real interest rate which partially captures these effects. In this context, 
the real interest rate variable also reflects substitutions between current and future consumption. These 
are, however, also reflected in the fluctuations of savings and thus of assets. The direct interest rate 
effect in the consumption equation is used as a reference point for the wealth channel. 

The effect of the price gap on price movements (price gap channel) is characterised as an 
additional transmission path for monetary policy. Price effects arise as a result of changes in the stock 
of money which are not absorbed in the real economy and which are accompanied by a widening of 
the price gap. The demand for money depends in the short and long run firstly on a transaction 
variable and, secondly, on an interest rate variable. Five different channels of the transmission process 
are thus identified: income and cash flow, direct interest rate effect on consumption, cost of capital, 
exchange rate, price gap. 

The relative importance of the various transmission channels is analysed empirically 
using a method developed by Siviero. 32 The equations contain individual channels which are modified 
for the simulations. In the equations the coefficients of the variables concerned are provided with so­
called flags. These flags assume the value zero if the full interest rate effect is identified. In this case 
the interest rate variable is fixed in the respective equations at its baseline values so that specific 
reactions are filtered out. The differences between the overall effects and the partial effects for 
individual variables are designated as the contribution of the respective channel to the overall effect. 
In the simulations only one channel at a time is set to zero. It is, admittedly, a disadvantage in this 
approach that in interdependent models the sum of the partial effects does not necessarily result in the 
overall effect. If the channels were successively eliminated, however, the magnitude of the effects 
would depend on the sequence of elimination. This is because different models are simulated in each 
case. These limitations should be borne in mind when interpreting the results. Strictly speaking, it is 
possible to state only the relative significance of a single effect in comparison with the overall effect 
and the direction in which the respective channel operates. 

In assessing the relative importance of individual transmission channels of a temporary 
increase in interest rates the relationships which have been described previously provide evidence of 
the direction of the isolated channels. 33 The income channel exerts a positive contribution, whereas 
the exchange rate and the direct interest rate on consumption channels contribute negatively to the 
overall effect. Not only the capital cost channel, but also the income and price gap channels play a 
minor role for developments in gross domestic product in the short-run. The exchange rate channel, 
on the other hand, is of particular significance which points to a high level of price competition on 
foreign markets. The direct interest rate on consumption channel subsequently gains in importance, 
describing in particular the fall in private consumption and imports. The slowdown in private 
consumption and in exports reduces the sales potential of enterprises. As a result of this they make a 
marked reduction in their investment in machinery and equipment. The capital cost channel hits 
construction expenditure harder, however, which thus proves to be more sensitive to capital costs than 
the other investments. 

32 E. Mauskopfand S. Siviero (1994). 

33 The results are shown in Table III. 
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In the long run no effects on gross domestic product are observed with a temporary 
increase in interest rates. There are no effects even in the individual channels of transmission. The 
composition of gross domestic product, on the other hand, changes. Whereas private consumption and 
investment increase, government expenditure and exports fall. There are, accordingly, more 
significant contributions to be noted in the case of the individual channels for ·the components. The 
increase in consumption and the accompanying rise in capital spending are explained by the direct 
effect on consumption and the exchange rate channel. 

The income, direct interest rate on consumption and exchange rate channels are of 
roughly equal importance for the fall in government expenditure. The decline in exports is induced 
predominantly via the exchange rate channel. It is worth noting that the discrepancy is in some cases 
higher than the values of individual channels. This shows again the high interdependence of the model 
where the separation of a channel generates an alternative model. The effects in these different models 
do not sum up to the effects in the full model. 

IV. SUMMARY 

In the macroeconometric model of the Deutsche Bundesbank for the German economy 
the transmission process of monetary policy is empirically described. It contains the important 
monetary policy instruments of the Bundesbank and includes money as well as portfolio demand 
relationships. The influences of monetary policy on interest rates and exchange rates are presented 
which affect real activity and prices. 

The simulation experiment of a temporary increase in interest rates shows in the 
beginning a decrease of real output. In the medium term real activity recovers and returns to its 
baseline. In the long run a temporary restrictive monetary policy results in a lower price level. These 
results are supported considerably by flexible exchange rates, as the price level effects are lower 
assuming exogenous exchange rates. Despite the drawbacks in the identification of individual 
channels it is shown that the exchange rate channel is relatively important to explain the real activity 
development whereas the cost-of-capital channel is important for investment decisions. 
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Table I.I 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (exchange rates endogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (o/o) 
Money market rate for three-month 
funds .................................................. 0.88 0.92 0.05 0.02 0.02 0.02 0.01 
Yield on government bonds ................... 0.13 0.22 0.08 - O.o3 - 0.03 0.00 0.02 

3. Other interest rates (0/o) 
Bank lending rate ................................. 0.55 0.88 0.38 0.07 0.02 0.02 0.02 
Deposit rate ........................................ 0.76 0.83 0.05 - 0.00 0.01 0.02 0.01 

4. Real interest rates 
Real short-term interest rate(%) ............ 0.77 0.86 0.12 0.10 0.12 0.11 0.08 
Real long-term interest rate(%) .............. 0.10 0.18 0.12 0.06 0.07 0.07 0.08 
U ~er cost of capital 

Machinery and equipment ··············· 0.61 1.14 0.73 0.32 0.30 0.35 0.29 
Business construction ...................... 1.10 1.91 0.99 0.10 - 0.03 0.04 - 0.03 
Residential construction .................. 1.28 2.21 1.39 0.75 0.71 0.67 0.42 

5. Exchange rates 
Nominal effective exchange rate ............ 0.67 1.33 0.87 0.43 0.45 0.50 0.51 
EMS exchange rate .............................. 0.31 0.70 0.63 0.46 0.45 0.48 0.50 
US dollar exchange ra.te ........................ 1.35 2.70 1.70 0.58 0.47 0.53 0.54 
Other currencies .................................. 0.73 1.37 0.81 0.37 0.45 0.51 0.52 
Real effective exchange rate .................. 0.64 1.15 0.57 0.05 - 0.00 0.01 0.01 

6. Money and credit 
Monetary aggregates 

M1 ............................................... - 0.91 - 1.68 - 1.36 - 0.99 - 0.65 - 0.52 . - 0.50 

M3 ··············································· - 0.44 - 0.83 - 0.80 - 0.64 - 0.43 - 0.37 - 0.39 

D6mestic credit 
Private .............................. : ........... - 0.11 - 0.39 - 0.58 - 0.59 - 0.54 - 0.53 - 0.56 
Public ........................................... 0.05 0.31 0.75 1.14 1.14 1.52 1.60 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (o/o). 

! 
I 

I 
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Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (exchange rates exogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates(%) 
Money market rate for three-month 
funds .................................................. 0.89 0.93 0.06 0.04 0.02 0.01 0.01 
Yield on government bonds ................... 0.13 0.22 0.09 0.00 0.01 0.02 0.02 

3. Other interest rates (0/o) 
Bank lending rate ................................. 0.56 0.89 0.40 0.10 0.04 0.02 0.02 
Deposit rate ........................................ 0.76 0.84 0.07 0.01 0.01 0.01 0.01 

4. Real interest rates 
Real short-term interest rate(%) ............ 0.77 0.85 0.10 0.07 0.07 0.05 0.03 
Real long-term interest rate(%) .............. 0.09 0.16 0.08 0.04 0.05 0.05 0.04 
User cost of capital 

Machinery and equipment ............... 0.58 0.98 0.56 0.30 0.33 0.32 0.25 
Business construction ...................... 1.06 1.66 0.70 0.11 0.12 0.13 0.07 
Residential construction .................. 1.26 2.07 1.13 0.54 0.53 0.44 0.26 

5. Exchange rates 
Nominal effective exchange rate ............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
EMS exchange rate .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
US dollar exchange rate ........................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Other currencies .................................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate .................. 0.00 - 0.03 - 0.10 - 0.17 - 0.21 - 0.21 - 0.19 

6. Money and credit 
Monetary aggregates 

Ml ............................................... - 0.88 - 1.44 - 0.84 - 0.50 - 0.30 - 0.19 - 0.13 

M3 ··············································· - 0.41 - 0.58 - 0.26 - 0.15 - 0.08 - 0.04 - 0.03 

Domestic credit 
Private .......................................... - 0.06 - 0.17 - 0.24 - 0.24 - 0.22 - 0.20 - 0.18 

Public ........................................... 0.03 0.17 0.38 0.55 0.64 0.69 0.70 

* Percentage deviations if the baseline is in levels or an index; absolute differences ifthe baseline is in percentages(%). 
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Table II.I 

Real ecollllomfic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in interest rates (exchange rates endogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ........................................... - 0.15 - 0.37 - 0.30 - 0.07 0.09 0.14 0.11 
Private consumption ............................. - 0.14 - 0.26 - 0.13 0.02 0.13 0.20 0.24 
Government expenditure ....................... 0.01 0.09 0.16 0.11 0.01 - 0.06 - 0.13 
Private investment ······························· - 0.43 - 1.21 - 0.80 0.30 0.63 0.53 0.35 

Residential .................................... - 0.27 - 0.95 - 0.87 0.08 0.57 0.60 0.46 
Non-residential .............................. - 0.67 - 1.56 - 0.71 0.55 0.69 0.46 0.25 
Inventories (in bill. DM) ................. 1.24 0.85 - 2.37 - 2.52 0.08 1.45 l.36 

Exports ............................................... - 0.29 - 0.65 - 0.44 - 0.11 - 0.07 - 0.11 - 0.16 
Imports ............................................... - 0.24 - 0.68 - 0.50 0.06 0.21 0.16 0.11 

2. Unemployment rate (o/o) . . . . . . . . . . . . . . . . . . : . . 0.08 0.24 0.23 0.08 0.02 0.02 0.02 

3. Real disposable income ....................... 0.05 0.14 0.22 0.33 0.40 0.43 0.41 

4. Inflation and wages 
GDP deflator ....................................... 0.03 - 0.02 - 0.20 - 0.37 - 0.48 - 0.52 - 0.53 
Consumer prices .................................. - 0.03 - 0.14 - 0.31 - 0.45 - 0.55 - 0.61 - 0.62 
Wages per hour ··································· - 0.03 - 0.14 - 0.28 - 0.35 - 0.37 - 0.40 - 0.45 
Unit labour cost ................................... 0.05 - 0.02 - 0.22 - 0.36 - 0.48 - 0.55 - 0.57 
Import prices ....................................... - 0.30 - 0.71 - 0.65 - 0.42 - 0.38 - 0.39 - 0.40 

5. Government accounts (% of nominal 
baseline GDP) 
Revenues ......•••••••..........••••••.........•••••. - 0.17 - 0.54 - 0.70 - 0.58 - 0.51 - 0.55 - 0.63 
Primary expenditures ........................... 0.03 0.03 - 0.11 - 0.32 - 0.46 - 0.55 - 0.64 
Interest payments ................................. 0.06 0.24 0.28 0.19 0.18 0.19 0.21 
Financial deficit ................................... - 0.27 - 0.82 - 0.87 - 0.45 - 0.23 - 0.19 - 0.20 
Public sector debt ................................ - 0.12 - 0.72 - 1.59 - 2.14 - 2.36 - 2.49 - 2.61 

6. Current account (o/o of nominal 
basellne GDP) .................................... 0.15 0.31 0.14 - 0.27 - 0.47 - 0.46 - 0.40 
Trade balance ...................................... 0.03 0.14 0.14 - 0.17 - 0.39 - 0.44 - 0.44 

. 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (o/o). 



- 401 -

Table II.2 

Real ecollllomic activity, price developmellllts, fiscal developmellllts alllld tine foreigllll sector 

Policy experiment: Two-year increase in interest rates (exchange rates exogenous) 
. 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ........................................... - 0.06 - 0.13 - 0.07 0.04 0.11 0.13 0.12 
Private consumption ............................. - 0.14 - 0.19 - 0.06 0.02 0.06 0.11 0.14 
Government expenditure ....................... - 0.00 0.01 0.04 0.04 0.01 - 0.02 - 0.06 
Private investment ............................... - 0.26 - 0.63 - 0.32 0.26 0.38 0.32 0.24 

Residential .................................... - 0.18 - 0.57 - 0.42 0.18 0.38 0.37 0.31 
Non-residential .............................. - 0.37 - 0.72 - 0.19 0.36 0.38 0.28 0.18 
Inventories (in bill. DM) ................. 0.59 0.21 - 1.23 - 0.97 0.21 0.71 0.65 

Exports ............................................... - 0.04 - 0.07 - 0.02 0.06 0.09 0.09 0.07 
Imports ............................................... - 0.17 - 0.37 - 0.21 0.06 0.13 0.12 0.10 

2. Unemployment rate (o/o} ····················· 0.04 0.09 0.07 0.02 0.00 - 0.00 - 0.02 

3. Real disposable income ....................... 0.06 0.23 0.32 0.29 0.25 0.25 0.25 

4. Inflation and wages 
GDP deflator ....................................... - 0.00 - 0.04 - 0.13 - 0.22 - 0.27 - 0.27 - 0.25 
Consumer prices .................................. - 0.01 - 0.06 - 0.15 - 0.23 - 0.28 - 0.29 - 0.27 
W iges per hour ................................... - 0.01 - 0.05 - 0.10 - 0.12 - 0.14 - 0.16 - 0.18 
Unit labour cost ................................... 0.01 - 0.02 - 0.10 - 0.18 - 0.24 - 0.28 - 0.27 
Import prices ....................................... 0.00 0.00 - 0.01 - 0.01 - 0.01 - 0.01 - 0.01 

5. Government accounts (% of nominal 
baseline GDP) 
Revenues ............................................ - 0.10 - 0.17 - 0.17 - 0.17 - 0.17 - 0.19 - 0.19 
Primary expenditures ........................... 0.01 0.00 - 0.06 - 0.14 - 0.20 - 0.24 - 0.28 
Interest payments .................................. 0.06 0.24 0.26 0.14 0.11 0.11 0.11 
Financial deficit ............................. · ...... - 0.17 - 0.42 - 0.36 - 0.16 - 0.09 - 0.05 - 0.03 
Public sector debt ................................ - 0.08 - 0.40 - 0.80 - 1.00 - 1.08 - I.I I - I.I I 

6. Current account (% of nominal 
baseline GDP) .................................... 0.22 0.46 0.23 - 0.12 - 0.21 - 0.19 - 0.16 

Trade balance ...................................... 0.14 0.31 0.17 - 0.09 - 0.16 - 0.15 - 0.16 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table III 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (exchange rates endogenous) 

Direct 
interest 

Total Income/ rate Cost of Exchange Price Discre-
cash flow effect capital rate gap pancy2 

on con-
sumption 

Real GDP: first year after shock1 ............ - 0.15 0.02 - 0.06 0.01 - 0.09 0.01 - 0.04 

of which: 

Private consumption ................................... - 0.08 0.03 - 0.11 0.00 - 0.01 0.00 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.04 0.01 - 0.01 - 0.01 - 0.01 0.00 - 0.02 

Residential private investment ................ - 0.03 0.01 - 0.01 - 0.01 - 0.01 0.00 - 0.01 
Non-residential private investment ......... - 0.06 0.00 - 0.03 0.00 - 0.03 0.00 0.00 
Inventories ············································· 0.05 0.00 0.02 0.00 0.03 0.00 0.00 

Exports ...................................................... - 0.11 0.00 0.00 0.03 - 0.09 0.01 - 0.06 
Imports ······················································ - 0.08 0.01 - 0.06 0.00 - 0.02 0.00 - 0.01 

Real GDP: second year after shock1 ........ - 0.37 0.05 - 0.14 - 0.01 - 0.24 0.02 -0.05 

of which: 

Private consumption ................................... - 0.14 0.08 '0.21 0.00 - 0.04 0.01 0.02 
Government expenditure ............................ 0.02 0.00 0.01 0.00 0.02 0.01 - 0.02 
Private investment ..................................... - 0.21 0.02 - 0.07 - 0.06 - 0.09 0.01 - 0.02 

Residential private investment ................ - 0.11 0.01 - 0.02 - 0.05 - 0.04 0.01 - 0.02 
Non-residential private investment ......... - 0.13 0.02 - 0.05 - 0.02 - 0.07 0.01 - 0.02 
Inventories .....................................•....... 0.03 - 0.01 0.01 0.00 0.02 0.00 0.01 

Exports ...................................................... - 0.26 0.00 0.00 0.05 - 0.23 0.00 - 0.08 
Imports ...................................................... - 0.21 0.05 - 0.12 0.00 -0.09 0.01 - 0.06 

Real GDP: third year after shock1 .......... - 0.30 0.08 - 0.13 - 0.01 - 0.22 0.04 - 0.06 

of which: 

Private consumption ................................... - 0.07 0.11 - 0.17 0.01 - 0.04 0.02 0.00 
Government expenditure ............................ 0.03 - 0.01 0.01 - 0.01 0.02 0.01 0.01 
Private investment ..................................... - 0.24 0.04 - 0.07 - 0.06 - 0.13 0.03 - 0.05 

Residential private investment ................ - 0.09 0.01 - 0.02 - 0.03 - 0.04 0.01 - 0.02 
Non-residential private investment ......... - 0.06 0.02 - 0.02 - 0.01 - 0.04 0.01 - 0.02 
Inventories ............................................. - 0.08 0.01 - 0.02 0.00 - 0.04 0.00 - 0.03 

Exports ...................................................... - 0.18 0.00 0.00 0.03 - 0.16 0.00 - 0.05 
Imports ...................................................... - 0.15 0.06 - 0.10 - 0.01 - 0.08 0.02 - 0.04 
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Table III (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (exchange rates endogenous) 

Direct 
interest 

Total Income/ rate Cost of Exchange Price Discre-
cash flow effect capital rate gap pancy2 

on con-
sumption 

Real GDP: fourth year after shockl ........ - 0.07 0.06 - 0.10 0.00 - 0.08 0.04 0.01 

of which: 
. 

Private consumption ................................... 0.01 0.10 - 0.12 0.00 0.00 0.02 0.01 

Government expenditure ............................ 0.02 - 0.01 0.00 0.00 0.01 0.01 0.01 

, Private investment ..................................... - 0.03 0.03 - 0.04 0.01 - 0.04 0.02 - 0.01 

Residential private investment ................ 0.01 0.01 0.00 0.01 0.00 0.01 - 0.02 

Non-residential private investment ...... .. 0.05 0.01 0.00 0.01 0.02 0.01 0.00 
Inventories ................. , ........................... - 0.09 0.01 -0.03 -0.01 -0.06 0.00 0.00 

Exports ...................................................... - 0.05 - O.Dl 0.00 0.00 - 0.05 0.00 0.01 

Imports ...................................................... 0.02 0.05 - 0.05 0.01 0.01 0.01 - 0.01 

Real GDP: fifth year after shockl ............ 0.09 0.04 - 0.05 0.01 0.03 0.04 0.02 

of which: 

Private consumption ................................... 0.07 0.07 - 0.06 0.01 0.05 0.03 - 0.03 

Government expenditure ............................ 0.00 - 0.01 - 0.01 0.00 0.00 0.02 0.00 

Private investment ..................................... 0.12 0.00 0.00 0.03 0.06 0.01 0.02 

Residential private investment ............... 0.06 0.00 0.01 0.03 0.03 0.01 - 0.02 

Non-residential private investment ......... 0.07 0.00 0.01 0.01 0.05 0.01 - 0.01 

Inventories ............................................. 0.00 0.00 - 0.01 0.00 - 0.01 0.00 0.02 

Exports ...................................................... - 0.03 0.00 0.00 - 0.01 - 0.03 0.00 0.01 

Imports ...................................................... 0.06 0.02 - 0.03 0.01 0.04 0.01 0.01 

Real GDP: final year (2003) after shock! - 0.01 0.01 0.01 - 0.01 - 0.01 0.00 0.00 

of which: 

Private consumption ................................... 0.13 0.01 0.05 - 0.01 0.05 0.02 0.01 

Government expenditure ............................ - 0.07 - 0.03 - 0.03 0.00 - 0.03 - 0.01 0.03 

Private investment ..................................... 0.02 - 0.02 0.02 0.01 0.01 - 0.01 0.01 

Residential private investment ................ 0.02 - 0.01 0.01 - 0.01 0.01 0.00 0.02 

Non-residential private investment ......... 0.00 - 0.01 0.00 0.00 0.00 - 0.01 0.02 

Inventories ............................................. - 0.01 0.00 0.00 0.01 0.00 0.00 - 0.02 

Exports •..................................................... - 0.10 0.01 - 0.04 - 0.01 - 0.06 - 0.02 0.02 

Imports ...................................................... 0.00 0.00 0.00 0.00 0.00 - 0.01 0.01 

1 Percentage deviations from baseline. Due to rounding errors, the contribution of variables may not add to the total 
effect. 2 Due to interaction between the different channels. · 
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Mo111.etary policy and the transmissio111. channels 
in the Bank of Italy's quarterly econometric model 

Sergio Nicoletti Altimari, Roberto Rinaldi, 
Stefano Siviero and Daniele Terlizzese 

INTRODUCTION 

The effects of monetary policy on the economy and the channels through which changes 
in the policy variables are transmitted to the rest of the economic system are as old an issue as 
macroeconomics itself. 

To the extent that the central banks' view of the economy and of the actual working of 
monetary policy is embodied in their econometric models, a comparison across models of the 
simulated response to a standardised policy intervention should shed some light on the issue at hand. 
In particular, it should allow to gauge both the effectiveness and the transmission channels of 
monetary policy in the single countries, and the differences thereof. 

This paper, as a part of the BIS project, presents the effects of monetary policy on the 
Italian economy, as well as the relevance of the different transmission channels, as they result from 
appropriate simulations of the Bank ofitaly Quarterly Econometric Model (BIQM). 

The paper is organised as follows. Section II provides an overview of the model used. 
Section III focuses on the monetary and financial block of the model, describing the main channels of 
monetary policy in relation to the financial structure of the economy. Section IV briefly presents the 
design of the simulations. Section V analyses the main results, relating them to the features of the 
financial structure previously described. Section VI quantifies a decomposition of the overall results 
into the channels of transmission. The last section concludes. 

H. AN OVERVIEW OF THE MODEL 

In the BIQM, rather traditionally, a number of adjustment processes govern the short-run 
dynamics of an economy whose long-run behaviour is consistent with a neo-classical model with 
exogenous growth. In the absence of shocks, when all adjustment processes have talcen place and 
expectations are fulfilled - that is, in the long-run - the model describes a full employment economy, 1 

in which all real variables grow at the same rate, equal to the sum of the rates of growth of population 
and productivity. Output, . employment and the capital stock are consistent . with an aggregate 
production function; all relative prices are constant. Inflation is constant as well, and equals the 
exogenous rate of growth of foreign prices, assuming no changes in the nominal exchange rate. 
Money is neutral (but not super-neutral). Moreover, the model is dynamically stable: exogenously 
setting the rates of growth of population, productivity and foreign prices, fixing arbitrarily a level for 
the nominal exchange rate and a level for both domestic and foreign nominal interest rates - smaller 
than the rate of growth of nominal GDP - and letting money supply to adjust, a simulation of the 
model run for an extended period converges to a steady-state growth path. On the latter, however, the 
government debt and foreign debt to GDP ratios are not likely to be realistic numbers, as they depend 

1 By full employment it is meant a level of production and employment consistent with a constant rate of growth of 
prices. 

,I 

I 
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on the arbitrary choices of the nominal exchange and interest rates. To guarantee that govermnent debt 
and foreign debt to GDP ratios are at desired levels, control techniques need to be employed. 

The theoretical structure underlying the steady-state is also a traditional one. The supply 
sector can be thought of as being composed by producers who operate· in a monopolistically 
competitive market for their output, and are price-talcers in the market for the production factors, each 
producer being endowed with the same (Cobb-Douglas) constant returns to scale technology. These 
assumptions imply that each firm knows the minimum average cost of its competitors and justify the 
hypothesis that the price of output is set as a mark-up on that cost, at a level that keeps potential 
entrants out of the market. Along a steady-state growth path, firms decide, in each period, the cost 
minimising factor mix. The level of domestic activity is then set to generate, given factor demands, a 
non-accelerating-inflation rate of unemployment. Life-cycle consumers choose the desired addition to 
the real stock of total wealth. The latter must be consistent with the demand for new capital by the 
firms, the demand for net (real) foreign assets by both firms and consumers, the (real) addition to the 
stock of govermnent debt. Given the latter, relative prices (real interest rate, real exchange rate, real 
wage rate) are determined so as to achieve the required consistency. As constuners do not anticipate, 
in the computation of their life-time resources, the need for the govermnent to satisfy a long-run 
solvency condition, the stock of govermnent debt is perceived to be part of total wealth, and the 
Ricardian equivalence does not hold. 

The intrinsic dynamics of the long-run equilibrium, deriving from wealth and capital 
accumulation, combines in the model with the dynamics coming from the short-run adjustment 
processes. The most important ones reflect the putty-clay nature of capital, the stickiness of prices and 
wages, the possibility that expectations differ from realised values, and the corresponding revision of 
both plans and expectations. As to expectations, the BIQM makes use, to a large extent, of survey 
data on actual expectations. This allows the estimation of the model to be carried out without any 
need for arbitrary assumptions on the expectation formation mechanism - as it would be the case with 
any regressive or extrapolative scheme or, for that matter, with rational expectations. In simulation 
and forecasting, however, the model can be solved either by using the estimated equations explaining 
the "observed" expectations or by imposing some simpler filtering of past observations. It is also 
possible to solve the model assuming, locally, rational expectations (or, more accurately, model 
consistent expectations). As will be explained below, this is so, in particular, for the exchange rate, 
where an uncovered interest parity condition (UIP) is assumed. In the case of exchange rates, 
unfortunately, the work needed in order to use the actual data on expectations is not completed, and it 
is not yet possible to contrast the results presented in the paper with those that would be obtained with 
an estimated expectation formation mechanism. 

III. THE MONETARY BLOCK OJF BIQM AND THE FINANCIAL STRUCTURE 

The basic structure of the monetary and financial block of the BIQM is similar to the one 
described in Banca d'ltalia (1986) and sunrmarised in Galli, Terlizzese and Visco (l 989a, l 989b ). The 
block generates, for given financial balance of the private sector - determined, as explained above, by 
consumption and investment choices - the gross flows of assets and liabilities and their allocation. 

The flow of credit to the private sector plays a central role. The demand for domestic 
credit by the private sector is influenced by its borrowing requirement, the borrowing costs, the return 
on financial assets and the cost of foreign funds. The demand for credit is modelled as a portfolio 
balance scheme according to which firms finance the shortage of funds by recourse to credit or by the 
sales of assets. Funds loaned to the private sector combine with credit flows to the public sector to 
determine, along with the balance of payment, the overall expansion of gross financial wealth. The 
allocation of the latter is modelled along the lines of portfolio models as well; however, monetary 
assets are prior claims relative to other financial decisions and are determined in relation to transaction 
variables (consumption; GDP). Interest rates influence directly portfolio choices, for a given level of 
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financial wealth; they also indirectly influence overall credit flows and financial assets expans10n 
through their effects on real spending decisions. 

With respect to the basic structure described above, the BIQM also embodies the reforms 
that have taken place since 1986 in both the conduct of monetary policy and the functioning of credit 
and financial markets.2 

The model includes a money market section; through open market operations the central 
bank controls the overnight rate, which, in the BIQM, is assumed to be the instrument of monetary 
policy. The overnight rate influences, in tum, the conditions in the interbank market. The three-month 
interbank rate determines Treasury bill yields according to their different maturities; it also influences 
the corresponding Euro-lira yield through a simple arbitrage equation; together with foreign interest 
rates, the euro-rate sets the exchange rate through an uncovered interest rate relation. 

Along the lines suggested in Modigliani-Shiller (1973) and following the methodology in 
the MPS econometric model, the block contains term structure equations linking the return on fixed 
income long-term Treasury bonds3 to the three-month Treasuiy bill rate. The theoretical foundation of 
the yield curve equation is the preferred habitat theory, according to which longer-term interest rates 
are set in relation to both future expectations of real interest and inflation rates, with volatility on 
financial markets and relative asset supplies influencing the term premium. 

Commercial banks face a downward sloping demand for loans and set the loan rate so as 
to maximise .profits. The rate on commercial loans is determined in relation to a weighted average of 
the yields on Treasury bills and Treasury bonds; the spread between the loan rate and the rates on 
Treasury securities depends negatively on the degree of liquidity of banks' balance sheets, calculated 
by appropriately weighting their components - the weights gradually declining from 1 for excess 
reserves to small' values for long-term assets. It is this "liquidity" variable that allows credit conditions 
to influence the monetary mechanism and determines interactions between the financial and real 
blocks of the BIQM. 

Deposit rates are set by banks as a mark-dowu on the average return of their assets, to 
preserve adequate profit margins. Due to reserve obligations remunerated at below market interest 
rates, increases in market interest rates tend to have a positive effect on the spread between the rate on 
bonds and that on deposits. 

1. The cha11111111els of transmission 

The monetary policy transmission mechanism in the BIQM is based on stock-flow 
interactions in response to changes in relative prices of goods and financial assets, to achieve desired 

2 Monetary policy now operates through market oriented procedures; the Bank of Italy sets official interest rates and 
est8.blishes a penalty rate on refinancing which, in normal circumstances, is a ceiling for interbank interest rates. On 
the Government securities market, a fundamental step was the abolition of the floor price for Treasury bill auctions in 
1988 and 1989. In 1988 the reform of the secondary market for longer-term Treasury securities increased their 
liquidity. Further steps in this direction enhanced the ii:itegration among financial markets, creating closer links among 
interest rates. Through the term structure of interest rates, monetary impulses have become more rapid in influencing 
decisions by operators. With regard to external flows, up to 1986 they reflected tight controls on capital movements. 
In 1988, long-term capital movements were liberalised; two years later impedimerits to monetary transactions were 
lifted: there is now full international integration of monetary and financial markets. 

3 It should be noted that this rate is not a constant maturity rate but it is constructed as a weighted average of one to ten 
years maturity Treasury bonds quoted in the stock market. Its average maturity therefore changes over time; it 
declines from five to two years during the 1970s, it fluctuates around two years during the 1980s and increases sharply 
to five years more recently. It has not been possible to Use a longer-term fixed m3.turity rate, as it is only since the 
opening of the screen-based secondary market in 1988 that data on constant maturity rnedium-te1m bonds are 
available. 
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stock positions. A rise in financial rates alters the desired balance between real and financial assets of 
the economic agents; the rise, in addition, modifies the flow of payments among the different sectors 
of the economy. 

For the sake of the exposition, the effects of a change in the stance of monetary policy 
might be divided in two steps: (I) the effects on market interest rates and on exchange rates; (2) the 
effects of the latter on the components of aggregate demand, on inflation and on employment. The 
changes in these macroeconomic variables, in turn, feed back into the fmancial system, affecting the 
quantities, such as money and credit. As pointed out above, changes in the composition of balance 
sheets may exert second round effects on interest rates, thus setting the stage for interactions between 
the real and fmancial blocks of the model. 

If securities and loans were perfect substitutes, then the bond rate and the loan rate would 
move by the same amom1t; the first step in the transmission of monetary policy could then be gauged 
indifferently by looking at either rate. If, on the contrary, loans and bonds were imperfect substitutes, 
it would be necessary, in order to analyse the effects of monetary policy, to make explicit reference to 
the overall cost of financing. 

The latter is the case in the BIQM. As mentioned above, the determination of the loan -
Treasury bond spread depends on a "liquidity" variable. The statistical significance of this variable in 
the loan rate equation suggests imperfect substitutability of securities and loans in banks' portfolios, 
the condition for a "credit channel" to be active.4 The reallocation of banks' assets in favour of loans 
that took place at the end of the 1980s has reinforced this channel in the Italian case. As stressed in 
Buttiglione and Ferri (1993), the considerable amount of securities held by banks in the past, acting as 
"secondary" liquidity, cushioned the price of loans from restrictive policies, thus limiting the 
effectiveness of central baiik actions. At present, with a more balanced composition of banks' assets, 
the ability of the central bank to influence the loan rate is enhanced. However, the issue is still 
unresolved of whether the banldng system's setting of the loan rates reinforces or cushions the 
monetary impulses. This issue will be touched upon later (Section V .1 ). 

The mechanisms through which interest rates affect aggregate demand - the second step 
in the transmission mechanism - can be, somewhat arbitrarily, grouped into transmission channels. 
Remembering that, apart from administrative constraints on the supply of funds, in the model there is 
no direct effect of quantities of money and credit on spending and inflation, four main transmission 
channels can be distinguished: cost of capital, wealth, income and exchange rate channels. 

Underlying the working of all these channels is the slow adjustruent of prices, whereby a 
rise in the nominal interest rate results, for an extended period of time, in a rise of the real rate. 

The increase in real interest rates has a negative effect on the accumulation of capital. In 
the tradition of Jorgenson and Bishoff, 'in the BIQM the higher interest rate raises the real cost of 
capital, reducing the optimal capital-output ratio and thus investruent. A similar mechanism, although 
somewhat simplified, operates for investruent in housing and in structures, and for inventories 
accumulation. Durable consumption too is negatively influenced by higher interest rates that increase 
the rental cost of durable goods. 

An increase in interest rates has negative wealth effects since it reduces the discolUlted 
present value of the expected future income streams and therefore consumption expenditure. It also 
induces substitution of future for present consumption. Indeed, the BIQM does not make a clear 
distinction between wealth and substitution effects, as it lacks a satisfactory endogenisation of the 
asset prices. This in turn is the consequence of a relatively thin stock market, which makes data on 

4 In this paper, by credit channel it is meant the mechanism that operates through the setting of loan rates, as in 
Bernanke and Blinder (1988). The effects of monetary policy due to endogenous rationing by banks or to credit 
ceilings are not taken into account. It is worth noticing, however, that the latter were an important instrwnent of 
monetary policy until the mid-1980s and are accordingly considered in the estimation of the model. 
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stock prices highly volatile and scarcely representative of the impact of changes in interest rates on the 
value of wealth. 

A rise in interest rate increases disposable income of those spending units with a positive 
financial balance; the effects are stronger the higher the share of short-term and floating rate securities 
in assets portfolios. The cash-flow channel is therefore strictly linked to the financial structure of the 
economy. It might also be influenced by differences in the propensity to spend of the different sectors. 
A change in interest payments among sectors will have effects on expenditure if net debtors and net 
asset holders have different propensity to spend. An extreme example of this is when the higher 
interest payments to the private sector (with a propensity to spend less than one) is compensated by a 
cut in the purchase of goods by the public sector (with, by definition, a unitary propensity to spend; 
see Section V.2). 

In most models of exc]:iange rate determination, a rise in domestic interest rates 
appreciates the currency. A stronger currency has widespread effects on the economy both on the real 
and on the financial sides. For given domestic demand, it causes a drop in net exports. Taking into 
account multiplier effects on imports and non-price competitiveness on exports, the initial negative 
effect would be partially offset. The rise in the exchange rate affects final demand prices directly, via a 
fall in import prices. Indirectly, lower inflationary pressures come from the loss of competitiveness, 
following the exchange rate appreciation. Also, the contraction of aggregate demand lowers the mark­
up charged by finns. 

The effects on quantities and prices .feed back into the financial block, influencing 
financial aggregates, such as money and credit, and modifying the balance sheets of the different 
sectors. In turn, the composition of the balance sheets is an important determinant of the effectiveness 
of monetary policy. It is thus important to highlight some of the features of the Italian financial 
structure, even if not all of them are presently reflected in the BIQM. 

2. Some featu.res of tllne Itali:m finarncial structure 

The monetary policy transmission mechanism is influenced by the dimension and 
composition of total wealth. Several indicators, such as the financial interrelations ratio (FIR, 
calculated as the ratio of total financial wealth to real wealth), show that the financial deepening of the 
Italian economy, though greatly increased since the beginning of the 1980s, is still low when 
compared with the other major industrial countries: in Italy the FIR was 0.9 in 1992, with ratios well 
above 1 in Germany, France and Japan and close to 2 in the United States and the United Kingdom 
(see Fazio, 1994). 

With reference to financial wealth only, the effects of monetary policy on the economy 
are influenced by the net position of the spending uuits; by the maturity distribution of assets and 
liabilities; by their composition between floating and fixed instruments. Table 1 gives a broad picture . 
of these features. It shows, for selected years, total financial assets of the private sector and their 
counterparts. The ratio of financial assets to GDP has risen from 100% in 1980 to 164% in1993; the 
corresponding ratio for net financial assets has increased, over the same period, from 41 % to 90%. An 
important development has been the growth of medium and long-term securities (in particular, 
government bonds), which increased from 8% of total assets in 1980 to 33% in 1993; over the same 
period, the share of liquid instruments on total financial assets has fa)len from 92% to 62%; 
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Table 1 

Financial assets of tine non-state sector1 and counterparts 
(stocks in trillions of Italian lire) 

. 
Financial assets 

1980 1985 

Stocks 
% % 

Stocks 
% % 

share GDP share GDP Stocks 

Liquid assets .................................... 356.3 91.7 91.9 719.6 76.6 88.8 1,589.2 

of which: M1 ................................ 290.1 74.7 74.8 529.6 56.3 65.3 986.3 

Medium and long-term securities .... 31.2 8.0 8.0 211.8 22.5 26.l 834.4 

Domestic financial assets ................. 387.5 99.7 100.0 931.4 99.l 114.9 2,423.6 

Foreign financial assets2 · .................. 0.9 0.3 0.2 8.3 0.9 1.0 136.0 

Total financial assets ........................ 388.5 100.0 100.2 939.7 100.0 115.9 2,559.7 

Counterparts 

1980 1985 

Stocks 
% % 

Stocks 
% % 

Stocl{s 
share GDP share GDP 

Credit to the non-state sector ............ 227.9 51.7 58.8 461.5 41.2 56.9 1,161.9 

of which: 
Domestic ...................................... 209.9 47.7 54.1 406.1 36.3 50.1 1,037.6 
ffrom "short-term" banks} ............ 129.9 29.5 33.5 251.5 22.5 31.0 638.3 

Net position ..................................... 160.6 - 41.4 478.2 - 59.0 1,397.8 

Credit to the state sector ................... 212.6 48.3 54.8 657.4 58.8 81.1 1,769.2 

of which: Domestic ....................... 207.5 47.1 53.5 635.6 56.8 78.4 1,526.5 

Total credit ... : .................................. 440.5 100.0 113.6 1,118.9 100.0 138.0 2,93 I.I 

of which: Domestic ....................... 417.4 94.8 107.7 1,041.7 93.1 128.5 2,564.1 

1993 

% 
share 

62.1 

38.5 

32.6 

94.7 

5.3 

100.0 

1993 

% 
share 

39.6 

35.4 
21.8 

-
60.4 

52.1 

100.0 

87.5 

1 The non-state sector include,s: househo1ds, firms, insurance companies and local government. 2 Estimates. 

% 
GDP 

101.9 

63.2 

53.6 

155.3 

8.7 

164.l 

% 
GDP 

74.5 

66.5 
40.9 

89.6 

113.4 

97.8 

187.9 

164.3 

However, the reallocation of financial wealth in favour oflonger-term securities has only 
partly reduced the actual degree of liquidity of financial portfolios; indeed, a significant part of the 
increase in medium and long-term securities was due to floating rate securities. The main counterpart 
to these developments has been the growth of credit to the state sector, which increased from 55% of 
GDP in 1980 to 113% in 1993; over tbe same period, its share in total debt increased from 48% to 
60%. 

A more in-depth picture of tbe financial structure in Italy is offered by the financial 
accounts of households and firms talcen separately (Table 2): 
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Table 2 

Indicators of financial structure in Italy 

Domestic financial assets 
Domestic financial 

·Net fi;nancial assets 
liabilities 

Total of which: Total of which: Total of which: 
Short-term Short-term Short-term 

Households 
(stocks as a percentage of disposable income) 

1989 ................................. 155.10 98.99 12.55 2.90 142.55 96.09 

1990 ................................. 158.92 100.86 13.26 2.86 145.66 98.00 

1991 ................................. 162.42 100.48 13.85 2.85 148.58 97.63 

1992 ................................. 166.98 103.88 14.33 3.01 152.65 100.88 

1993 ································· 185.09 107.78 15.16 2.95 169.93 104.83 

Firms 
(stocks as a percentage of value added) 

1989 ................................. 55.41 20.52 78.88 38.42 - 23.47 -17.90 

1990 ................................. 58.65 19.49 84.50 42.04 - 25.85 - 22.55 

1991 ................................. 61.07 19.02 87.57 43.07 - 26.50 - 24.0.4 

1992 ................................. 59.27 18.64 92.82 46.10 - 33.55 - 27.47 

1993 ................................. 62.11 18.77 94.51 44.51 - 32.39 - 25. 74 

Coherently with the data presented above, Italian households show a high net financial 
position, which amounted to 170% of disposable income in 1993 (143% in 1989). As gross financial 
assets in 1993 were equal to 185% of disposable income (155% at the end of the 1980s), domestic 
debt of households amounted to only 15% of disposable income. A relevant share of the positive 
financial position of households is short-term. 

Firms have a negative net financial position, equal to 32% of value added in 1993 (an 
increase of almost ten points since 1989). As stressed in Fazio (1994), this ratio is not grossly at 
variance with that prevailing in the major countries. Gross debt increased. to 95% of value added in 
1993, from 79% in 1989; financial assets of firms increased significantly over the period (even though 
at a lower pace than liabilities): from 55% of value added in 1989 to 62% in 1993. 

Since the late 1980s, the increasing net indebtedness of firms, coupled with higher 
interest rates, has determined larger net interest outlays of firms, which peaked at 8% of value added 
in 1992 (Table 3); in that year, the financial deficit of firms reached a maximum of almost 9% of 
value added. On the contrary, net interest accruing to households constitutes a significant and rising 
portion of their disposable income. 

This broad picture of the Italian financial structure suggests that the large net positive 
financial position of households, along with its significant share of short-term5 and variable rate 
instruments, determines strong positive cash-flow effects, which tend to alleviate the restrictive effects 

5 It should be recalled, however, that the share of fixed rate medium and long-term Treasury securities has increased in 
the last years. 

i 

! 
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of monetary policy imparted to the economy through the other channels. Since Italian firms, on the 
contrary, have a debtor position which is mostly of short-term maturity, the cash-flow channel 
reinforces the negative effects on investment operating through the traditional cost of capital channel. 

Table 3 

Financial balances and income gearing 

1985-87 1988-93 1992 1993 

Firms 
(percentage of value added) 

Interest outlays 
(net) .................................. 5.90 6.71 7.89 7.33 

Financial balance 
(-deficit;+ surplus) .......... - 2.53 - 5.53 - 8.75 -2.47 

Households 
(percentage of disposable income) 

Interest receipts 
(net) .................................. 8.52 10.66 11.79 12.49 

Financial balance 
(-deficit;+ surplus) .......... - 15.37* 11.68 16.20 

* 1990-93. 

IV. THE SIMULATION DESIGN 

The standardised monetary policy intervention that is required by the BIS research 
project protocol consists of an increase of one hundred basis points of the policy controlled interest 
rate, sustained for two years. After that, the controlled interest rate goes back to its baseline values. 
The simulation experiment was carried out under the following three alternative assumptions: 

(i) the lira exchange rate is held fixed at its baseline values. Implicitly, this corresponds to a 
coordinated rise of the interest rates in the major OECD countries; 

(ii) the lira exchange rate is endogenised through an UIP, with model consistent 
expectations; 

(iii) the lira exchange rate vis-a-vis the ERM countries is held fixed at the baseline values, 
whereas it follows a pre-set time. path - agreed upon with the BIS - for the other 
countries. It is worth noting that, to keep a sizable effect on the effective exchange rate, 
the United Kingdom has been included among the non-ERM countries. 

In addition, a few alternative versions of these experiments were performed, to acquire a 
feeling of the robustness of the results. 

No explicit fiscal rule has been assumed in the exercise. Most public expenditures have 
been kept fixed at baseline values in real terms. However, an exercise has been run wherein the higher 
flow of interest payments has been compensated by an equivalent variation in an appropriate item of 
the public sector accounts. 
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As to the choice of the policy controlled interest rate, the assumed monetary policy 
instrument is the overnight rate, which moves in line with the officially administered rates. In the 
exercise, both the overnight rate and the discount rate have been increased by the same amount. 

The mechanism through which the exchange rate is endogenised is based on an 
uncovered interest parity relation, with exogenous risk premium and rational expectations. Following 
the rise in the interest rate, the exchange rate appreciates by an amount that depends on the cumulated 
increase in the domestic interest rate and on the chosen terminal condition, and it depreciates 
afterwards, to guarantee that the arbitrage condition holds in every period. If the temporary increase of 
the interest rate is asstuned to be the consequence of a temporary rise in the level of money supply, 
then no variable of the BIQM is affected in the long run. It is thus appropriate to choose, as the 
terininal condition, the level of the exchange rate in the baseline at the end of the simulation period 
(i.e., the first quarter of the year 2001 ). It must be acknowledged that the expectation formation 
mechanism underlying the term structure of interest rates - though in principle akin to the one 
assumed for the UIP - is modelled as a backward looking filter. 

Concerning the exchange rate endogenisation, a specific word of caveat is in order. The · 
limited availability of data relative to the floating of the lira, coupled with the widespread difficulties 
in obtaining a satisfactory and widely agreed upon explanation of the exchange· rate determination -
both at the theoretical and at the empirical level - call for extreme caution in interpreting the results of 
the experiments as representative of the likely response of the exchange rate to the monetary policy 
shock. It is perhaps better to interpret these experiments as providing the building blocks for a better 
understanding - as well as for an empirical assessment - of the effects of the monetary policy. 
Unfortunately, a realistic assembly of those building blocks is not yet available. 

The effects of monetary policy on the economy are analysed as deviations from baseline 
values over a seven-year period spanning from 1994.Ql to 2000.Q4. The baseline incorporates the 
projections completed at the Bank of Italy in the month of September 1994, with assumptions 
regarding international variables (other than interest rates) based on the IMF /OECD forecasts 
available at that time. 

v. THE F.ESUL TS 

Table 4 presents the main assumptions concerning the exogenous variables in the 
baseline. In Tables I and II the effects of the monetary shock are presented, differentiating on the basis 
of the three assumptions concerning the exchange rate. In Table III the relative importance of the main 
transmission channels is quantified, together with the contribution of the demand components to the 
deviations of GDP from the baseline. 

1. From policy to market interest rates 

The effects of the policy interest rate rise on market rates are not significantly different 
according to the three alternative assumptions concerning the exchange rate. As a consequence, it is 
simpler to present first the results regarding what was referred to as the first step of the transmission 
mechanism - from policy to market interest rates. 
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Table 4 

Baseline values of selected exogenous variables 

1993 1994 1995 1996 1997 1998 1999 2000 

1. Foreign interest rates ( 0/o) 
Euro-dollar three-month 
interest rate ........................... 3.2 4.1 5.0 5.5 6.0 6.3 6.3 6.3 
Euro-Deutsche Mark three-
month interest rate ................. 7.3 5.5 5.0 5.5 6.0 6.0 6.0 6.0 

2. Oil prices and other 
commodity prices 
Import of energy deflator, in 
dollars .................................. - 10.6 - 1.3 3.5 2.1 2.1 2.1 2.0 2.0 
Imports of agricultural 
products deflater, in dollars ..... - 10.4 11.3 1.6 2.0 2.0 2.0 2.0 2.0 
Imports of non-agricultural 
commodities deflator, in 
dollars .................................. - 13.7 1.9 1.8 4.0 4.0 4.0 4.0 4.0 

3. Foreign prices 
Price of manufactured goods of 
14 ofltaly1s competitors in 
national currencies; export 
weighted average ................... - 0.9 1.6 1.8 1.8 1.8 1.8 2.0 2.0 
Price of manufactured goods of 
14 of Italy's competitors in 
national currencies; import 
weighted average ...................... - 1.1 2.3 2.0 2.0 2.0 2.0 2.0 2.0 

4. Foreign output 
GDP of OECD countries ......... 1.3 2.6 2.7 2.9 2.9 3.0 3.0 3.0 

s. World trade 
World trade ........................... 3.7 6.8 6.3 6.3 6.3 6.3 6.0 6.0 

Note: All variables except those in subject 1 are"expressed in percentage changes from previous year. All baseline values 
are based on IMF forecasts, except for GDP of OECD countries, which is based on OECD forecasts. 

In the first year following the policy shock, the rise in the three-month Treasury bill rate 
is less than unity (about 0.8 percentage points); only in the second year the rise is of the same 
magnitude as the policy rate increase. The surge in the Treasury bond rate is smaller than the one in 
the shorter maturity bond: 0.6 - 0.7 in the first year; 0.8 - 0.9 in the second. In the third year the 
Treasury bill rate is still 0.2 percentage points above the baseline values, which are attained in the 
fourth year; the Treasury bond yield goes back to the baseline at a slightly slower pace. 

The limited scope for the policy intervention to influence the steepness of the yield curve 
reflects the characteristics of the "long-term" Treasury bond, which refers to a composite security with 
variable maturity (see footnote 3). The maturity has been relatively short over a significant part of the 
estimation period, so that monetary policy in the past was only able to induce parallel shifts of the 
yield curve. Although this might be perceived as a signal of strength of monetary policy, it might in 
fact have been detrimental ih those circumstances when the central bank aimed at influencing only the 
shorter end of the yield curve, to avoid undesirable effects on aggregate demand and employment (for 
instance, in the presence of pressures on the exchange rate). Recent developments in financial markets 
have likely changed the relation between short and long-term rates; however, the relatively short 
period of time and the turbulence on financial markets since the floating of the lira do not allow to pin 
down the new relation in econometric estimates. 

·. 
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A less controversial picture of the effectiveness of monetary policy emerges with regard 
to the determination of banks' interest rates. In the simulation exercise, the loan rate increases by 
about sixty basis points in the first year and ninety in the second, thus showing a response similar to 
that. of the rate on Treasury bonds. A less prompt response would be observed in.the first year had the 
discount rate been left unchanged (only thirty-three basis points). While this result points to the 
absence of a powerful credit channel - in force when the loan rate rises more than the security rate - it 
also shows that the monetary policy effectiveness is not cushioned by banks' behaviour. In addition, 
preliminary estimates provide evidence that the response of banks' interest rates to policy shocks has 
become stronger and more rapid, due to the reforms of money markets and the changes in the 
composition of banks' assets (see also Ferri and Buttiglione, 1993). 

Following the rise in the policy rate, the deposit rate rises by less than either the security 
or the loan rate. This result points to two related aspects of the financial structure in Italy: firstly, due 
partly to the presence of relatively high reserve requirements, banks do not fully translate the rise in 
Treasury security rates, thus accepting a loss in the volume of their intermediation; secondly, in the 
short run banks increase interest margins. 

2. From market interest rates to the macrneconomy 

The impact of the changes in market interest rates on the macroeconomic variables varies 
according to the different scenarios regarding the response of the exchange rate. The analysis of the 
results is accordingly organised below. Except when specifically mentioned otherwise, the results are 
given as percentage deviations from baseline values. 

Exchange rates at the baseline 

The drop in GDP, in the first year of the experiment, is very small (Table II.1). In the 
face of a sizable shock (100 basis points), GDP falls by just one tenth of a percentage point. The drop 
is indeed larger for domestic demand (0.2%). The openness of the Italian economy is thus reflected in 
a fairly large leakage of the original impulse: in particular, imports fall by almost 0.3%, and net 
exports, as a percentage of GDP, rise by 0.1 %. 

The monetary tightening shows up most clearly on investments, that fall by about half a 
percentage point. Capturing the relative unavailability of long-term credit, the estimated equation 
makes investment to depend on short to intermediate maturity interest rates, that react more quickly to 
the policy controlled interest rate. In principle, investment is also affected, in the short run, by a 
cash-flow variable, which should fall as the financial burden rises. However, due to data problems, the 
effects of an exchange rate change on the measure of the financial burden used in the BIQM are 
somewhat unreliable; for this reason, its effects on investment have been sterilised in the experiments 
with endogenous exchange rate, as well as, for the salce of comparability, in the present experiment. 
Had the cash-flow been fully endogenous, the fall in investment would have been only slightly higher 
(0.6%). 

Consumption expenditure falls by 0.15%. Disposable income, however, shrinks by a 
much smaller amount and, moreover, the response of consumption to changes in disposable income is 
estimated to be rather slow, with very little effect in the first year. The fall in consumption, therefore, 
is mostly the result of wealth/substitution effects. 

Prices are virtually unaffected, as there is no direct link in the BIQM from monetary 
policy to prices, aside from exchange rate changes. Prices, as explained above, are set to slowly adjust 
to a mark-up over (minimum) average costs. Given the Cobb-Douglas assumption, the latter can in 
tum be expressed solely as a function of unit labour costs, where the productivity term is a long 
distributed lag of past productivities, due to the putty-clay nature of capital. Therefore, even relatively 
large changes in the current productivity would only marginally affect the unit labour costs relevant 
for price setting behaviour, that would therefore mainly reflect, in the short run, changes in the 
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nominal wages. On the other hand, employment (and the unemployment rate) changes very little, 
(both as a consequence of labour hoarding and of the very slow adjustment towards its equilibrium 
level) so that the change in wages is also small. It is worth noting, mainly for future reference, that the 
non-malleable nature of capital implies that current changes in the relative fac.tor prices show up with 
very long delays. Thus, a current rise of the optimal labour-output ratio, due to the increase in the 
interest rate and in the rental cost of capital, would keep employment higher, ceteris paribus, for a 
very long period of time, resulting in lower productivity and higher unit labour costs. 

The change in the public sector borrowing requirement (PSBR) is driven by the increase 
in the flow of interest payments, as current expenditures are mostly kept at the baseline (in real terms). 
There is a slight increase in the revenues coming from the withholding tax on interest payments (both 
on deposits and on government securities). Due to the average maturity of the debt (slightly more than 
three years), the gross flow of interest payments rises by only one-quarter of the full impact of the 
interest rate increase. 

The trade balance improves, although marginally, mostly as a result of the reduced 
absorption. The current account, however, worsens as Italy is in a debtor position and the rise in 
domestic interest rates raises the financial burden of the debt. 

In the second year of the experiment, the effects of the policy tightening are compounded 
with those coming from multiplier/accelerator mechanisms, but the overall picture, the composition of 
the effects and the mechanisms at work are not significantly different from those identified in the first 
year. The drop in GDP reaches 0.3%, resulting from a more pronounced fall of the domestic demand 
components (0.6) and a sizable lealrnge from net exports, that, as a percentage of GDP, rise by 0.3. 

The monetary shock has a very sharp effect on capital accumulation: investments fall by 
1.5%, with a drop of 1.9% for the non-residential component. Of the total effect, only 40% is due to 
the accelerator mechanism. Much of the rest is attributable to the slow unfolding of the change of the 
relative factor prices. In the simulation in which the increased interest payments are allowed to affect 
- via cash-flow effects - the investment decisions, the drop in the accumulation is only slightly higher 
(!.6%). 

Private consumption also falls by considerably more than in the first year (0.35%). This 
reflects the fuller response of both the long-term Treasury bond to the policy controlled interest rate 
and the lagged effect of the drop in disposable income. The current disposable income, however, is 
already above its baseline values, reflecting the higher interest payments from the public sector 
received by the private sector. 

The impact on prices is still very small, less than one-tenth of a percentage point, coming 
from a reduction in wages that, although small, is not yet offset by the reduction in productivity. 
Indeed, current unit labour costs - as opposed to the labour costs computed with trend productivity -
increase. 

As to the PSBR, the main effect comes, as in the first year, from the increased flow of 
interest payments, which rises by about a half of the percentage increase in the short-term Treasury 
bill rate. The rise in expenditure, as a percentage of GDP, is a consequence of the automatic 
stabilisers, mainly unemployment benefits, triggered by the drop in the level of activity. 

The current account improves, differently from what observed in the first year, as the 
lower growth of the economy is large enough to bring about an improvement in the trade balance that 
more than offsets the larger flow of interest payments. 

In the third year of the experiment the monetary tightening comes to an end, as nominal 
interest rates start adjusting back to their baseline levels. The same reversion is observed in the main 
macroeconomic aggregates. Although GDP is still below the baseline, its rate of growth is higher and 
the shortfall from the base is reduced to 0.24. 

This reflects, essentially, the behaviour of private consumption. The increase of the 
disposable income, resulting from the higher flow of interest payments, is both larger and in place 
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since a longer period, pushing consumption expenditures upwards. In the same direction operates the 
reduction of the interest rate, directly affecting consumption via the wealth/substitution channel. As a 
result, consumption reduces its gap from the base to 0.12%, becoming larger than in the baseline in 
the following years. 

The growth of investment, on the other hand, is still below that of the baseline, as the 
(delivery and production) lags implied by the putty-clay assumption make the effect of the irritial rise 
in interest rates long lived. However, from the following year even investment starts going back to the 
baseline values, though with an oscillatory motion. 

The latter is indeed common to most variables in the model. It is not easy to identify its 
causes, given the complex dynamic interactions that take place in the BIQM. One source of 
oscillatory motion, though, comes from the interaction of the price setting and the wage-setting 
behaviours. 6 In particular, it can be noted that prices overshoot the baseline values, as the lower 
productivity and the higher unit labour costs eventually start dominating. Simulating the model for a 
longer period would show that this tendency is eventually reversed, only to start new oscillations. The 
latter, however, are dampened, and the model eventually settles down. 

Concerning financial aggregates, the rise in the spread between the rate on Treasury bills 
and that on deposits, along with the fall in demand and prices, determines a reduction of the money 
stock M1; the fall is higher than that in prices, thus determining, in the short run, a reduction in real 
money balances. Total domestic debt is subject to two opposite influences. Credit to the non-state 
sector is crowded out by both the rise in interest rates and the lower pace of investment; the shortfall 
reaches half a percentage point in the second year. Credit to the state sector, on the contrary, is 
positively influenced by the higher interest bill, in the absence of compensating measures on the 
primary balance (compare this outcome with the results of a "balanced budget" increase of the interest 
rate presented in the section below). Overall, the latter effects prevail. 

Exchange rate at the baseline, contemporaneous rise of foreign interest rates 

The exchange rate assumption underlying the experimeni discussed above can be 
rationalised as resulting from a coordinated increase of domestic and foreign interest rates. However, 
the rise of foreign interest rates would have reduced the comparability with the comparrion experiment 
in which the exchange rate is allowed to vary (and no similar increase in foreign interest rates is 
required). In particular, the different assumption on foreign interest rates would have implied a larger 
discrepancy when the total effect of m9netary policy is decomposed into transmission channe!S (see 
Section VI.I below). For the salce of realism and as a sensitivity exercise, the simulation where both 
domestic and foreign interest rates are raised has nevertheless been performed. The results are not 
markedly different from those obtained with the previous exercise. Essentially, the transmission of the 
monetary impulse would be faster, both when the policy rate is increased and when it is brought back 
to the baseline values. As a result, the observed response of the macro variables would be initially 
slightly stronger, and the reversion to the baseline would set in more quickly. 

Flexible exchange rate 

This experiment, while sharing in broad terms much of .the qualitative features of the 
ones commented above, shows more pronounced deviations from the baseline, due to the 
non-negligible reaction of the wage-price sector of the economy to the exchange rate changes (an 
initial appreciation followed by the depreciation needed to meet the terminal condition). 

In the first year, GDP falls by 0.32% (Table II.2). The loss of competitiveness following 
the irritial appreciation of the exchange rate reduces exports (- 0.24%) and partly offsets the fall in 

6 A comparable simulation in which both wages and prices are kept at their baseline levels shows a much smaller 
. oscillatory behaviour. 
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imports due to the lower absorption. As a result, net exports, as a percentage of GDP, are only 
marginally different from the baseline and, contrary to the first experiment, the foreign leakage of the 
initial restrictive impulse of monetary policy is almost negligible. 

Private investment drops by slightly more than one percentage point. Compared with the. 
first experiment, the larger response is the result of three different effects. It is in part due to the 
smaller leakage, which in turn triggers a stronger accelerator effect. It is also due to the larger fall in 
the real interest rate, induced by the contractionary effects on inflation of the exchange rate 
appreciation. Indeed, it must be noted that the user cost of capital, which is computed using slowly 
adjusting inflationary expectations and involves the price of the new investment, actually rises above 
the baseline by an amount slightly smaller than that observed in the first experiment. However, the 
optimal capital-output ratio, which governs investment decisions, falls by more, reflecting the larger 
fall of the price of the competing factor, the wage rate. Finally, the investment behaviour is also 
explained.by a larger fall in the cash-flow variable affecting, in the short run, the capital accumulation 
decisions. In turn, the reduction of the cash-flow follows from the loss of competitiveness, that exerts 
a downward pressure on mark-up decisions and therefore on profits. It is worth remembering that the 
cash-flow effect is computed under the simplifying assumption that the service of the financial debt 
does not change from its baseline values. If this assumption were removed, the cash-flow would 
change as a result of two effects, partly offsetting: the rise in interest rate would increase the interest 
payments of firms, thus lowering the cash-flow; the (initial) appreciation of the exchange rate would 
reduce the Lira value of both the stock and the service of the foreign currency denominated debt (in 
the following years of the exercise, with the exchange rate depreciating, the two factors would work in 
the same direction). The net effect of these changes on private investment would be negligible. 

The response of private consumption to the policy shock is almost the same as in the first 
experiment (-0.13%). It results, however, from two factors worldng in opposite directions. On the one 
hand, the larger increase in the real interest rate exerts a stronger negative effect on consumption 
expenditures; on the other hand, the larger drop in the price level boosts the real value of the 
disposable income - via capital gains on the nominally fixed components of financial wealth - and 
pushes consumption up. 

The price response to the monetary tightening and to the induced appreciation of the 
exchange rate is the consequence of a direct impact on final prices of the import prices, of the (above 
mentioned) downward pressure of the exchange rate appreciation on the mark-up decisions, and of the 
price-wage spiral. It is worth mentioning that the BIQM takes into account the pricing-to-market 
behaviour of foreign competitors faced with a lira appreciation or depreciation. In particular, the 
estimated equation attributes to the foreign currency price of Italian imports a short-run elasticity with 
respect to the effective lira exchange rate of about - 0.5 (the long-run elasticity is zero, that is, the pass 
through is complete).7 In this setting, the initial appreciation of the effective exchange rate (1.7%) 
yields a slightly smaller fall in the price of imports (1.4%), a reduction in the unit margins of the 
domestic producers (0.4%), and a drop of consumer prices by 0.48%. The wage rate falls by 0.36%, as 
the lower inflation gets reflected in the wage earners' claims. As in the first experiment, the changes in 
the PSBR are mostly driven by the change in interest payments. Indeed, the larger fall in the nominal 
level of activity produces a reduction both of the revenues and of the (endogenous part of the) 
expenditures. In percentage deviation from the baseline, both revenues and expenditures fall by about 
0.3% - they both rise, however, as a percentage of nominal GDP, the former as a consequence of 
disproportionate increase of the withholding tax on interest payments, the latter reflecting the 
automatic stabiliser nature of most expenditures. The percentage change of the flow of interest 
payments is essentially the same as that observed in the first experiment. 

7 Moreover, the competitiveness measure affecting the pricing decisions of the domestic producers takes into account 
the foreign competitors' reaction mentioned above. The estimated effect is however asymmetric, with fiercer foreign 
competitiveness on the domestic market being more effective in keeping low ilie unit margins of domestic producers 
than laxer foreign competitiveness would be in maki:ng room for domestic unit margins increases. 
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In the second year of the experiment, the drop of GDP is quite sizable (0.53%). Even 
greater is the contraction of the domestic demand (0.72%), as net exports, as a percentage of GDP, 
rise by 0.2%. This is due, essentially, to a larger fall of the imports, that reflects in a disproportionate 
way the drop in investment. The latter is particularly acute (2.3%), even larger for the machinery 
component, where the drop is almost three percentage points. As already argued, investment decisions 
are affected by the increase of the interest rates in more than one way. Worth noting is the increase of 
the user cost of capital ( 4.2%) and the companion reduction of the optimal capital-output ratio (4.6%), 
which also reflects the reduction of the wage rate. 

As in the first year, the fall in private consumption is very similar to that observed in the 
first experiment, even though it results from more pronounced changes, partly offsetting each other. It 
needs to be mentioned thatthe increase in (real) disposable income is particularly large (0.7%), and 
will determine a more rapid reversion of consumption expenditures to the values of the baseline, and 
indeed a larger overshooting, in the following years. 

Prices keep falling, even though the exchange rate is on a devaluating path. Due to the 
estimated lags in pricing decisions, the GDP deflator shortfall from the base deepens to 0.64%, and 
the same is true for consumer prices. Wages fall by more (as they are also affected by the rise in the 
unemployment rate), notwithstanding the upward pressure arising from the reduction in the 
productiVity oflabour. This pressure will, eventually, drive prices above the level of the baseline - a 
result that in turn will be reversed, on the longer run, with converging oscillatory movements. 

From the third year, when the policy controlled interest rate is back to its baseline value 
and the same can essentially be said for the nominal exchange rate, the differences between the two 
exercises narrow considerably. In particular, GDP follows a very similar path, returning to the 
baseline values with very persistent oscillatory movements. 

In this exercise the fall in money and credit is more pronounced than the one obtained in 
the first experiment; this result follows basically from the sharper drop in prices. The money stock 
declines by 0.6% in the first year, reaching a maximum fall of 1.7% in the second year. The reduction 
in credit to the private sector is 0. 5% in the first year, larger than the one observed in the first 
experiment, mainly as a result of the lower investment expenditure. This larger reduction brings 
about, differently from the previous experiment, a fall in total credit. In the following years the lower 
level of investment continues to exert a negative impact on the demand for credit by the private sector. 

"B.alanced budget" increase of the interest rate 

The worsening of the PSBR resulting from the increase of the interest rate might 
conceivably trigger a counterbalancing increase in taxes or an equivalent reduction in expenditures. 
As a result, the positive impulse of the increase of the flow of interest payments on consumption 
expenditures would disappear, and a larger negative effect on GDP would be observed. The latter, 
however, is not independent from the choice of the counterbalancing item in the public sector 
accounts. To gauge these differences, two simulations have been performed. In the first, the increase 
in the flow of interest payments (due to the higher interest rates, netting out the effects of the resulting 
larger stock of debt) was offset with a reduction of government purchase of goods and services. In the 
second the balancing was obtained by raising direct taxes on households. 

These experiments have been conducted neglecting the likely beneficial effects on 
interest and exchange rates - via a reduction of risk premia - due to the tighter control on the PSBR. 
Caution should therefore be exercised in drawing implications for policy choices. 

The results of the two experiments are rather different, particularly in the first two to 
three years of the exercise. 

In the first case - decrease in public consumption - the drop in GDP is fairly large: 0.61 % 
in the first year, 1.34% in the second year; moreover, GDP is still almost one percentage point below 
the baseline after seven years. This reflects a standard "balanced budget" property of the model, 
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whereby the propensity to spend out of disposable income is less than one, and therefore the (positive) 
impact on GDP of an increase in transfers (the interest payments) is smaller than the (negative) impact 
of a reduction in public consumption. As the flow of interest payments keeps being larger than its 
baseline values for a long period - due to the accumulated larger debt - the "balanced budget" effect 
keeps being operative and explains the higher persistence of the contractionary effect of the temporary 
tightening of the monetary policy. As compared with the experiment discussed in. the previous 
section, the larger shortfall of GDP from the baseline is in turn responsible of greater 
multiplier/accelerator effects, and of a more pronounced increase of the unemployment rate, that 
drives the prices down by more. It is worth noting that lower prices (and lower inflation rates) exert a 
positive pressure on consumption, as they produce capital gains on the nominally fixed components of 
the financial wealth. 

In the second case - increase of household taxes - the offsetting change does not impinge 
upon differences in the propensities to spend of different agents (indeed, the estimated propensity to 
consume out of the flow of interest payments on the public debt is slightly smaller than the propensity 
out of the other components of the disposable income, and a little bit of the Haavelmo effect is 
therefore still at work). The drop of GDP in the first year is nearly the same as that observed in the 
experiment commented in the previous section. This result was to be expected, as changes in the 
disposable income are estimated to affect consumption expenditures with a considerable lag. In the 
second year the effect is somewhat more apparent, and the fall of GDP reaches 0.66%. In the 
following years the shortfall from the baseline shrinks a bit, but it still amounts to almost half a 
percentage point by the year 2000. 

ERM-coordinated response of the exchange rate 

As discussed above, the BIS research protocol requires an experiment of "coordinated 
response of the exchange rate", mostly for comparability reasons. Indeed, the great uncertainty 
surrounding the exchange rate determination mechanisms and the widespread poor performance of 
models thereof suggest not to put too much emphasis on differences in the effectiveness of monetary 
policy and in its transmission channels that depend, in a crucial way, from (estimated or assumed) 
different responses of the exchange rate. Therefore, a common exchange rate path, aside from realism, 
would enhance the comparability across countries. 

The pattern of response of the nominal exchange rate assumed for this exercise implies a 
gradual appreciation, taldng place in the first two years - that is, as long as the interest rate is higher 
than in the baseline - followed by a depreciation that however does not quite bring the exchange rate 
back to its baseline level (at least not in the horizon considered for the exercise). 

As the thrust of the exercise is on the comparison across countries, it is of little interest in 
the present paper to discuss in detail the response pattern of the main macroeconomic variables to the 
policy shock (see Table I.3); indeed, they are not different from the ones presented above. It is only 
worth mentioning that, to the extent that a gradual response of the exchange rate is considered more 
realistic - when compared with the two "extremes" of no-change and of continuous fulfilment of the 
no-arbitrage condition - the response pattern of the economy might acquire some independent interest. 
To this effect, we just mention that, as documented in Figure 1, the intermediate nature of the 
hypothesis on the exchange rate is mapped, by the BIQM simulation, into a roughly intermediate 
response of the macroeconomy. 
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VI. THE TRANSMISS[ON CHANNELS 

The mechanisms through which the monetary policy change affects real GDP have been 
described in the previous section in some detail. A synthetic measure of those mechanisms can be 
obtained by explicitly grouping them into transmission channels and computing, by appropriately 
simulating the model (see the technical note by Mauskopf and Siviero, 1994), the contribution of each 
channel to the deviations of GDP from its baseline values. In addition, the overall contribution of each 
channel can be attributed to the changes in the different GDP components. This section is devoted to 
this aim. 

The channels through which monetary policy affects the economy in the BIQM have 
been already defined (see Section III.I); however, in interpreting the results reported below some 
clarification is in order. 

As already mentioned, the model does not permit a clear distinction between the wealth 
and the direct (substitution) interest rate effects on consumption. This is mostly due to the fact that 
only a small fraction (mainly long-term bonds) of total wealth is measured at market prices, so that in 
the specification of the demand for non-durables the explicit introduction of the interest rate is meant 
to capture not only the substitution effect but also the change in the value of net wealth that follows a 
change in interest rates. The wealth and substitution channels have therefore been collapsed into the 
single "direct effect of interest rate" channel. 

The demand for durables is viewed as an investment decision on the part of households, 
so that changes in consumption of durables due to interest rate change are included in the cost of 
capital channel. By the same token, the effects of a change in interest rates on the demand for 
inventories are included in this channel. 

The income/cash flow channel includes changes in the streams of interest payments 
between the private sector on one side and the foreign and public sectors on the other. It does not 
include the change of interest payments from firms to the banking sector; however, as explained 
above, those interest payments have been kept exogenously fixed at their baseline values in the basic 
exercises. 

1. Q1llantifying the transmission channels 

Table III presents the results of the decomposition of the overall effect of the monetary 
impulse. The sums by column indicate the contribution to the GDP changes of each channel - that is, 
the effect of activating that channel on every GDP component. The sums by row indicate the 
contribution to the GDP changes that is transmitted via each component of GDP - that is, when all 
channels are activated. 

In the short run, the exchange rate channel is the most important one in determining the 
overall contractionary effect of monetary policy (Table III; Figure 2). In the first two years its 
contribution is - 0.21 % and - 0.24%, respectively, corresponding to about two-thirds and one-half of 
the overall deviation of GDP from the baseline (respectively, - 0.32% and - 0.53%). The channel 
combines the effect of the loss in competitiveness (in the two years, out of the total contribution, to 
net exports can be attributed - 0.05% and - 0.07%) with the rise in real interest rates due to the fall in 
prices and the reduction in profits; both effects exert a negative influence on investment (contributing 
to the total drop of GDP by - 0.11 % and - 0.17%, respectively). The contribution of the channel dies 
out from the third year, as the initial shock is reverted. 
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Figure 2 

Contril:n1.tio111.s to GDP changes by transmission channels 
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Starting from the second year, the cost of capital channel gains in importance its 
contribution being - 0.21. Eventually it becomes the dominant one, with a contribution of about - 0.3 
in the last few years of the experiment. The persistency of the monetary impulse channelled through 
the cost of capital is due to the putty-clay nature of the investment process· and the long lags thus 
implied. In terms of sectoral breakdown, it operates mainly by reducing investment (- 0.23 in the 
second year, around - 0.4 subsequently) and consumption of durables (the latter mostly in the first two 
years). An offsetting influence comes, as expected, from the real trade balance: given the high import 
content of Italian investments, the drop of the latter induces a strong reduction of imports that partly 
counteracts the negative contribution of this channel. 

The direct effect of the interest rate operates mainly in the short run. In the first two years 
its contribution is about one-fifth of the total. Later, when the interestrate is back to the baseline, this 
channel is negligible. It is interesting to note that the direct negative effect of interest rates on 
consumption dominates the positive one· channelled through the disposable income for the first two 
years of the experiment. 

The income channel, though slow to appear - as expected with agents smoothing 
consumption over their life cycle - becomes very important starting in the third year of the 
experiment, almost completely balancing the negative effect corning from the other channels. This 
result can be explained recalling the main features of the Italian financial structure previously 
described, and in particular the high level of the public debt, which is the largest source of interest 
payments to the private sector. 

VII. CONCLUSIONS 

The merit of the BIS exercise in assessing the role of monetary policy lies in the use of 
the most appropriate set of "observations" available to this end. As a matter of fact, in the BIS project 
monetary policy is described and measured through the lenses used by the same subjects responsible 
for its design and implementation, namely the central banks. 

The lenses might be clouded or provide a distorted picture of reality. However, those are 
after all the lenses used by the monetary authorities, and only wearing them can one obtain a good 
"inside view" of how monetary policy is conceived to influence the economy. 

There is, however, an important lirnit.ation to this research agenda. 

The lenses - or, abandoning the metaphor, the model - might be !mown to have some 
specific distortions, black spots or deficiencies that, precisely because of their being !mown, are 
"discounted" according to procedures little formalised and systematic, and thus difficult to replicate. 
In particular, we would argue that often the model is only used to provide alternative descriptions, the 
outer boundaries of the "possibility field" within which the policy action has to be steered. 

A specific instance of this approach in the use of the model has been already referred to: 
the response of the exchange rate to the interest rate is subject to severe uncertainties, with periods of 
negative correlation adjacent to periods in which the correlation is reversed, and the alternative 
assumptions formulated in this paper - as well as many others routinely explored - are meant to 
remind of these uncertainties. Other areas in which the mechanisms embodied in the model are 
suspected not to reflect accurately the actual working of the economy are the determination of loan 
rates and credit flows - where more work is required to identify the impact of a "credit channel" - .the 
wage bargaining process - in which the formal indexation mechanism, that played an important role in 
the 1970s and in the 1980s, is no longer in place - the possible presence of a forward looking 
component in income expectations - following a more vivid recognition of the need for a fiscal 
adjustment. 
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More generally, and more pervasively, an area of relatively larger uncertainty in the 
ability of the model to capture the working of the economy is identified by the role of expectations 
and their interactions with the policy choices. The critique raised by Lucas, though having the great 
merit of warning about a mechanic use of estimated models, is too simplistic in identifying "the" 
correct response of expectations to changes in policy.8 The reciprocal influences among policy 
announcements, expectations and policy implementation are all too complex, and it is often much 
more informative to generate a whole range of possible responses to the policy changes than simply 
.assuming, say, rational expectations. 

From this viewpoint, the effects of monetary policy discussed in this paper can be 
criticised as missing the possibility that tighter monetary policy might act, via expectations, on the 
reduction of the risk premia on government securities, or might anchor the wage bargaining or the 
price setting, or, on the opposite side, might be perceived as increasing the burden of fiscal 
stabilisation and thus might lead to an increase of the risk premia. 

Our reply, already alluded to, is that this analysis provides only a building block of an 
eventual (quantitative) assessment of monetary policy. A complete assembly has yet to come. 

8 Another aspect of the 11Lucas proposal 11
, as might be called the methodological approach engendered by the Lucas 

critique, that is at best simplistic, if not tout-court unacceptable, is the use of the representative agent framework. In 
particular, as argued by Kinnan (1993), even accepting the highly restrictive set of assumptions under which a 
representative agent would be exactly identified, his identification is in general not invariant to policy changes -
precisely the same problem encountered with non-rational expectations. Moreover, there is no guarantee that the 
welfare judgments of the representative agent would coincide with those of the society he represents - indeed, 
examples can be given where the opposite occurs. 
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Table I.I 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year shock to policy-controlled interest rate (exchange rate fi~ed at the baseline value) 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (0/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (o/o) 
'Three-month. Treasury bill .................... 0.79 I.OJ 0.23 0.01 0.00 0.00 0.00 
Long-term Treasury bond ..................... 0.68 0.88 0.29 0.00 0.01 0.04 - 0.04 

3. Other interest rates (o/o) 
Bank lending rate ................................. 0.63 0.89 0.23 - 0.22 - 0.09 0.04 - 0.03 
Deposit rate ••••••••·····················••••••··•·· 0.43 0.72 0.25 - 0.02 - 0.01 0.06 0.00 

4. Real interest rates 
Real short-tenn interest rate(%) ............ 0.96 1.01 0.05 - 0.08 - 0.14 - 0.07 - 0.01 
Real long-term interest rate(%) ............. 0.65 0.89 0.33 - 0.08 - 0.13 - 0.03 - 0.05 
User cost of capital .............................. 2.35 3.45 1.44 0.04 - 0.20 - 0.13 - 0.22 

s. Exchange rates 
. 

Nominal effective exchange rate2 ........... 0.00 o.ob 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate2 ................ 0.00 - 0.03 - 0.06 - 0.01 0.07 0.11 0.12 
Lira-Deutsche Mark exchange rate ......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lira-US dollar exchange rate ................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6. Money and credit 
Monetary aggregate 

M2 ··············································· - 0.20 - 0.81 - 0.83 - 0.16 - 0.12 0.08 0.23 

Total domestic credit ............................ 0.06 0.24 0.49 0.79 1.00 1.05 l.13 
Private .......................................... 0.00 - 0.17 - 0.48 - 0.32 0.00 0.00 0.05 
Public ........................................... 0.10 0.50 l.J I 1.53 1.68 1.78 1.91 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive nillnber indicates appreciation. 
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Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: TWo-year increase in the policy-controlled interest rate (exchange .rates endogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Three-month Treasury bill .................... 0.79 1.01 0.23 0.01 0.00 0.00 0.00 
Long-term Treasury bond ..................... 0.62 0.77 0.36 0.18 0.06 0.03 - 0.08 

3. Other interest rates (o/o) 
Bank lending rate ................................. 0.63 0.90 0.26 - 0.17 - 0.07 - 0.01 - 0.05 
Deposit rate ........................................ 0.42 0.72 0.28 0.03 0.02 0.03 - 0.02 

4. Real interest rates 
Real short-term interest rate(%) ............ 1.47 1.13 - 0.14 - 0.35 " 0.27 - 0.07 0.01 
Real long-term interest rate(%) ............. 1.11 0.91 0.20 - 0.18 - 0.21 - 0.04 - 0.07 
User cost of capital .............................. 2.05 4.16 1.73 - 0.22 " 0.91 - 0.77 - 0.58 

5. Exchange rates 
Nominal effective exchange rate2 ........... 1.72 0.76 0.05 0.00 0.00 0.00 0.00 
Real effective exchange rate2 ................ 0.85 0.02 - 0.32 - 0.11 0.05 0.09 0.08 
Lira-Deutsche Mark exchange rate ......... " 1.69 - 0.76 - 0.05 0.00 0.00 0.00 0.00 
Lira-US dollar exchange rate ................. - 1.69 - 0.76 "0.05 0.00 0.00 0.00 0.00 

6. Money and credit 
Monetary aggregate 

M1 ............................................... " 0.61 - 1.66 " 1.33 " 0.26 " 0.13 0.04 0.20 

Total domestic credit ............................ - 0.14 0.02 0.48 0.90 1.11 1.17 1.29 
Private .......................................... "0.53 - 0.97 - 0.91 "0.42 - 0.08 - 0.09 0.00 
Public ........................................... 0.10 0.64 1.37 1.77 1.91 2.04 2.21 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates appreciation. 
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Table I.3 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in the policy-controlled interest rate (E~ coordinated) 

Deviations from baseline1 1994 I 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (%) 
Three-month Treasury bill .................... 0.79 1.01 0.23 0.01 0.00 0.00 0.00 
Long-term Treasury bond ..................... 0.66 0.82 0.26 0.07 0.07 0.05 - O.Q7 

3. Other interest rates (0/o) 
Bank lending rate ................................. 0.63 0.88 0.24 - 0.19 - 0.08 0.05 - 0.04 
Deposit rate ........................................ 0.43 0.71 0.25 0.01 0.01 0.07 0.00 

4. Real interest rates 
Real short-term interest rate (o/o) ............ 1.13 1.25 0.11 - 0.21 - 0.26 - 0.12 - 0.01 
Real long-term interest rate(%) ............. 0.81 1.08 0.36 - 0.15 - 0.20 - O.Q7 - 0.07 
User cost of capital .............................. 2.24 3.50 1.75 0.16 - 0.57 - 0.66 - 0.70 

s. Exchange rates 
Nominal effective exchange rate2 ..•........ 0.57 1.14 0.72 0.25 0.20 0.23 0.24 
Real effective exchange rate2 ................ 0.30 0.52 0.15 - 0.04 0.09 0.18 0.18 
Lira-Deutsche Mark exchange rate ......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Lira-US dollar exchange rate ................. - 1.33 - 2.63 - 1.67 - 0.58 - 0.47 - 0.53 - 0.55 

6. Money and credit 
Monetary aggregate 

M1 ··············································· - 0.33 - 1.24 - 1.41 - 0.54 - 0.31 - 0.12 0.02 

Total domestic credit ............................ 0.00 0.10 0.37 0.77 1.04 1.10 1.20 
Private .......................................... - 0.16 - 0.60 - 0.98 - 0.64 - 0.20 - 0.18 - 0.15 
Public ........................................... 0.10 0.54 1.23 1.71 1.87 1.99 2.16 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates appreciation. 
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Table II.l 

Real economic activity, price devellopments, fiscal developments and tile foreign sector 

Policy experiment: Two-year shock to policy-controlled interest rate (exchange rate fixed.at the baseline value) 

Deviations from baseline1 . 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ........................................... - 0.12 - 0.31 - 0.24 - 0.09 - 0.08 - 0.17 - 0.10 
Private consumption ............................. - 0.15 - 0.35 - 0.12 0.33 0.47 0.26 0.22 
Government expenditure ....................... - 0.01 - 0.02 - 0.02 0.00 0.01 0.01 0.01 
Private investment ............................... - 0.47 - 1.50 - 1.82 - 1.65 I - 1.89 - 1.94 - 1.02 

Residential .................................... - 0.13 - 0.42 - 0.58 - 0.63 - 0.55 - 0.35 - 0.05 
Non-residential .............................. - 0.61 - 1.89 - 2.25 - 2.00 - 2.35 - 2.47 - 1.34 

Inventories (o/o of real GDP) .................. - 0.03 - 0.06 0.00 0.01 - 0.03 - 0.04 0.05 
Exports ............................................... 0.07 0.09 - 0.05 - 0.08 0.00 - 0.02 - 0.16 
Imports ............................................... - 0.26 - 0.84 - 0.75 - 0.17 - 0.12 - 0.38 0.11 

2. Unemployment rate (%) ..................... 0.11 0.05 0.07 0.07 0.05 0.04 0.01 

3. Real disposable income ....................... - 0.07 0.16 0.59 0.47 0.00 - 0.07 0.18 

4. Inflation and wages 
GDP deflater ....................................... - 0.01 - 0.06 - 0.10 0.00 0.14 0.20 0.23 
Consumer prices .................................. 0.00 - 0.04 - 0.09 - 0.01 0.12 0.19 0.20 
Wages per hour ................................... - 0.02 - 0.07 - 0.13 - 0.08 0.04 0.11 0.12 

Unit labour cost ................................... 0.09 0.17 0.05 0.02 0.19 0.35 0.32 
Import prices ....................................... 0.00 - 0.03 - 0.04 - 0.02 - 0.01 - 0.01 0.01 

5. Government accounts (o/o of nominal 
GDP) 
Revenues- ............................................ 0.07 0.18 - 0.02 - 0.10 0.08 0.07 0.00 
Primary expenditures ........................... 0.05 0.13 0.10 0.01 0.00 0.03 0.00 

Interest payments ................................. 0.24 0.68 0.63 0.34 0.25 0.24 0.22 
Government budget balance2 .•......•..•.•... - 0.22 - 0.63 - 0.75 - 0.46 - 0.16 - 0.20 - 0.21 
Public sector debt ................................ 0.37 1.26 1.90 1.96 1.83 1.95 1.94 

6. Foreign transactions (0/o of nominal 
GDP) 
Current account ................................... - 0.08 0.07 0.14 0.02 0.03 0.08 - 0.06 

Trade balance ...................................... 0.06 0.17 0.11 0.01 0.03 0.08 - 0.05 

Net interest payments abroad ................. - 0.15 - 0.14 - 0.01 0.00 - 0.01 - 0.02 - 0.02. 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages (%). 2 A positive number indicates increase of surplus or reduction of deficit. 
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Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in the policy-controlled interest rate (exchaJ.Jge rates endogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ·····•·•·•······•··••••••••••·•···········• - 0.32 - 0.53 - 0.22 - 0.08 - 0.13 - 0.20 - 0.07 
Private consumption ............................. - 0.13 - 0.30 0.00 0.38 0.44 0.22 0.23 
Government expenditure ....................... - 0.09 - 0.08 - 0.04 - 0.01 0.01 0.01 0.01 
Private investment ............................... - 1.10 - 2.29 - 1.95 - 1.72 - 2.28 - 2.28 - 0.86 

Residential .................................... - 0.34 - 0.71 - 0.77 - 0.84 - 0.64 - 0.25 0.14 
Non-residential .............................. - 1.41 - 2.86 - 2.36 - 2.02 - 2.83 - 2.96 1.20 

Inventories (o/o of real GDP) .................. - 0.07 - 0.07 0.08 - 0.01 - 0.08 - 0.02 0.09 
Exports ............................................... - 0.24 - 0.32 - 0.19 0.06 0.17 0.01 - 0.17 
Imports ............................................... - 0.39 - 0.97 - 0.50 - 0.08 - 0.28 - 0.49 0.24 

2. Unemployment rate (o/o) ..................... 0.03 0.11 0.13 0.11 0.09 0.07 0.02 

3. Real disposable income ............... .' ....... 0.07 0.74 0.74 0.12 - 0.31 - 0.11 0.32 

4. Inflation and wages 
GDP deflator ....................................... - 0.39 - 0.64 - 0.53 - 0.17 0.10 0.16 0.17 
Consumer prices .................................. - 0.48 - 0.64 - 0.50 - 0.16 0.10 0.16 0.15 
Wages per hour ................................... - 0.36 - 0.77 - 0.63 - 0.31 - 0.05 0.02 0.01 
Unit labour cost ................................... - 0.06 - 0.35 - 0.53 - 0.24 0.13 0.27 0.18 
Import prices ....................................... - 1.40 - 0.84 - 0.16 - 0.02 - 0.01 - 0.02 0.01 

5. Government accounts (% of nominal 
GDP) 
Revenues ............................................ 0.19 0.08 - 0.08 - 0.03 0.12 0.06 - 0.02 
Primary expenditures ··························· 0.16 0.24 0.11 0.01 0.00 0.03 - 0.02 
Interest payments ................................. 0.31 0.77 0.69 0.38 0.30 0.29 0.26 . 
Government budget ba1ance2 ...•...•••••••••• - 0.28 - 0.93 - 0.88 - 0.42 - 0.18 - 0.26 - 0.25 
Public sector debt ................................ 1.09 2.48 2.73 2.41 2.21 2.34 2.30 

6. Foreign transactions (0/o of nominal 
GDP) 
Current account ................................... - 0.03 0.01 0.00 0.02 0.12 0.12 - 0.09 
Trade balance ...................................... 0.08 0.13 0.03 0.02 0.10 - 0.08 - 0.09 
Net interest payments abroad ................. - 0.16 - 0.14 - 0.03 0.00 0.00 - 0.01 - 0.01 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates increase_ of surplus or reduction of deficit. 
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Table Il.3 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in the policy-controlled interest rate (ERM coordinated) 
. 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ·········•···········•·•••················· - 0.18 - 0.44 - 0.34 - 0.12 - 0.11 - 0.20 - 0.12 
Private consumption ............................. - 0.14 - 0.30 - 0.01 0.43 0.53 0.30 0.26 
Government expenditure ....................... - 0.03 - 0.07 - 0.06 - 0.03 - 0.01 - 0.01 0.00 
Private investment ............................... - 0.63 - 1.89 - 2.18 - 1.88 2.15 - 2.23 - 1.22 

Residential .................................... - 0.19 - 0.58 - 0.78 - 0.82 - 0.71 - 0.41 - 0.01 
Non-residential .............................. - 0.81 - 2.36 - 2.67 - 2.24 - 2.64 - 2.84 - 1.62 

Inventories(% of real GDP) .................. - 0.04 - 0.08 0.01 0.03 - 0.04 - 0.05 0.06 
Exports ............................................... - 0.04 - 0.24 - 0.44 - 0.27 - 0.03 - 0.04 - 0.22 
Imports ............................................... - 0.29 - 0.94 - 0.80 - 0.16 - 0.14 - 0.44 0.08 

2. Unemployment rate (o/o) ..................... 0.02 0.07 0.11 0.11 0.08 0.07 0.03 

3. Real disposable income ....................... 0.00 0.45 0.93 0.51 - 0.15 - 0.14 0.23 

4. Inflation and wages 
GDP deflater ....................................... - 0.13 - 0.38 - 0.51 - 0.31 - 0.06 0.05 0.07 
Consumer prices .................................. - 0.16 - 0.43 - 0.53 - 0.33 - 0.08 0.03 0.04 
Wages per hour ··································· - 0.13 - 0.43 - 0.62 - 0.47 - 0.21 - 0.09 - 0.08 
Unit labour cost ................................... 0.03 - 0.07 - 0.38 - 0.37 - 0.05 0.17 0.13 
Import prices ....................................... - 0.51 - 1.05 - 0.74 - 0.28 - 0.20 - 0.22 - 0.22 

5. Government accounts (% of n~minal 
GDP) 
Revenues ............................................ 0.10 0.19 - 0.06 - 0.12 0.12 0.09 0.00 
Primary expenditures ........................... 0.08 0.19 0.15 0.03 0.01 0.04 0.01 
Interest payments ................................. 0.26 0.73 0.69 0.39 0.29 0.29 0.26 
Government budget balance2 ................. - 0.24 - 0.74 - 0.90 - 0.54 - 0.18 - 0.24 - 0.27 

Public sector debt ................................ 0.59 1.89 2.70 2.61 2.33 2.42 2.43 

6. Foreign transactions (0/o of nominal 
GDP) 
Current account ··································· - 0.06 0.08 0.08 - 0.03 0.04 0.11 - 0.05 
Trade balance ...................................... 0.07 0.17 0.07 - 0.03 0.04 0.09 - 0.05 

Net interest payments abroad ................. - 0.15 - 0.14 - 0.01 0.00 0.00 - 0.01 - 0.01 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages (o/o). 2 A positive number indicates increase of surplus or reduction of deficit. 
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Table III 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in the policy-controlled interest rate (exchange rates endogenous) 

Direct 
interest 

Total Income/ rate Cost of Disc re- Total Exchange Dis ere-
cash flow effect capital pancy rate pancy 

on con- (F-B-C- (A-G-F) 
sumption D) 

(A) (B) (C) (D) (E) (F) (G) (H) 

Real GDP: first year after . 

shock* ....................................... - 0.32 - 0.01 - 0.05 - 0.06 0.00 - 0.12 - 0.21 o.oo 

of which: 

Private consumption ................... - 0.08 - 0.01 - 0.05 - 0.04 0.00 - 0.10 0.01 0.00 
Government expenditure ............ - 0.01 0.00 0.00 0.00 0.00 0.00 - 0.01 0.00 
Investment in machinery ............ - 0.16 0.00 - 0.02 - 0.05 0.00 - 0.07 - 0.09 0.00 
Investment in construction ......... - 0.03 0.00 0.00 - 0.01 0.00 - 0.01 - 0.02 0.00 
Change in inventories ................. - 0.07 0.00 - 0.01 - 0.02 0.00 - 0.03 - 0.04 0.00 
Exports ...................................... - 0.07 0.00 0.01 0.01 0.00 0.02 - 0.09 0.00 
Imports ······································ 0.11 0.00 0.03 0.04 0.00 0.07 0.04 0.00 

Real GDP: second year after 
shock* ....................................... - 0.53 0.02 - 0.10 - 0.21 - 0.02 - 0.31 - 0.24 0.02 

of which: 

Private consumption ................... - 0.19 0.02 - 0.12 - 0.11 - 0.02 - 0.22 0.03 0.01 
Government expenditure ............ - 0.01 0.00 0.00 0.00 0.00 0.00 - 0.01 0.00 
Investment in machinery ............ - 0.35 0.00 - 0.04 - 0.19 - 0.01 - 0.23 - 0.14 0.02 
Investment in construction ......... - 0.08 0.00 - 0.01 - 0.04 0.00 - 0.05 - 0.03 0.00 

I' 

I 
Change in inventories ................. - 0.07 0.01 0.00 - 0.06 0.00 - 0.06 - 0.02 0.00 
Exports ...................................... - 0.09 0.00 0.01 0.02 0.00 0.03 - 0.12 0.00 
Imports ...................................... 0.28 - 0.01 0.06 0.18 0.01 0.24 0.05 - 0.02 

Real GDP: third year after 
shock* ....................................... - 0.22 0.12 - 0.05 - 0.28 - 0.02 - 0.23 0.02 0.00 

of which: 

Private consumption ................... 0.00 0.13 - 0.07 - 0.10 - 0.02 - 0.07 0.08 - 0.01 
Government expenditure ............ - 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Investment in machinery ............ - 0.26 0.06 - 0.02 - 0.29 - 0.01 - 0.25 - 0.02 0.01 
Investment in construction ......... - 0.13 0.01 - 0.01 - 0.11 0.00 - 0.11 - 0.02 0.00 
Change in inventories ................. 0.08 0.02 0.02 - 0.04 0.00 0.00 0.09 - 0.01 
Exports ...................................... - 0.06 - 0.01 - 0.01 0.01 0.00 - 0.01 - 0.05 0.00 
Imports ...................................... 0.14 - 0.08 0.03 0.25 0.01 0.22 - 0.07 0.00 
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Table III (cont.) 

Contributions to GDP changes by channel of transmission and by varialiJle 

Policy experiment: Two-year increase in the policy-controlled interest rate (exchange, rates endogenous) 

Direct 
interest 

Total Income/ rate Cost of Discre- Total Exchange Discre-
cash flow effect capital pancy rate pancy 

on con- (F-B-C- (A-G-F) 
sumption DJ 

(A) (B) (C) (][)) (E) (F) (G) (H) 

Real GDP: fourth year after 
shock* ....................................... - 0.08 0.19 0.00 - 0.28 0.00 - 0.09 0.05 - 0.04 

of which: 

Private consumption .•................. 0.24 0.23 0.01 - 0.03 0.00 0.21 0.09 - 0.06 
Government expenditure ............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Investment in machinery ............ - 0.16 0.08 0.02 - 0.28 0.00 - 0.18 0.03 - 0.02 
Investment in construction ......... - 0.19 0.02 0.00 - 0.17 0.00 - 0.16 - 0.03 0.00 
Change in inventories ................. - 0.01 0.00 0.02 - 0.01 0.01 0.01 - 0.01 - 0.01 
Exports ...................................... 0.02 - 0.01 - 0.01 - 0.01 0.00 - 0.02 0.04 0.01 
Imports ...................................... 0.02 - 0.13 - 0.04 0.22 0.00 0.05 - 0.06 0.04 

Real GDP: fifth year after 
shock*_ ....................................... - 0.13 0.20 0.03 - 0.30 0.00 - 0.08 - 0.02 - 0.03 

of which: 

Private consumption .. ················ 0.28 0.25 0.05 - 0.01 0.00 0.30 0.02 - 0.04 
Government expenditure ............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Investment in machinery ............ - 0.26 0.04 0.03 - 0.28 0.00 - 0.21 - 0.03 - 0.02 
Investment in construction ......... - 0.21 0.02 0.00 - 0.20 0.00 - 0.18 - 0.03 0.00 
Change in inventories ....... .' ......... - 0.08 - 0.03 0.00 0.00 0.00 - 0.03 - 0.06 0.01 
Exports ...................................... 0.05 0.01 0.00 - 0.01 0.00 0.00 0.05 0.00 
Imports ...................................... 0.08 - 0.10 - 0.05 0.20 - 0.01 0.03 0.02 0.02 

Real GDP: final year after 
shock* ....................................... - O.o? 0.21 0.01 - 0.30 - 0.01 - 0.10 0.04 - 0.01 

of which: 

Private consumption ................... 0.14 0.22 0.02 - 0.09 - 0.02 0.14 - 0.01 0.02 
Government expenditure ............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Investment in machinery ............ - 0.03 0.03 0.00 - 0.09 0.00 - 0.07 0.05 - 0.02 

Investment in construction ......... - 0.14 0.02 0.00. - 0.17 0.00 - 0.14 0.01 - 0.0! 

Change in inventories ................. 0.09 0.00 0.01 0.04 0.00 0.05 0.04 - 0.01 

Exports ....................... , .............. - 0.06 0.00 - 0.01 - 0.05 0.00 - 0.05 - 0.01 0.00 

Imports ............................... -....... - 0.07 - 0.07 - 0.02 0.05 0.00 - 0.03 - 0.05 0.01 

* Percentage deviations from baseline. Due to rounding errors, the contribution of variables may not add to the total 
effect. 



- 434 -

References 

Banca d'Italia (1986): "Modello trimestrale dell'economia italiana", Temi di discussione, No. 80. 

Buttiglione, L., and G. Ferri (1993): "Monetary policy transmission via lending rates in Italy: any 
lessons from recent experience?" Banca d'Italia, Temi di discussione, No. 224. 

Bemanke, B., and A.S. Blinder (1988): "Credit, money, and aggregate demand", American Economic 
Review, Vol. 78, pp. 435-39. 

Galli, G., D. Terlizzese and I. Visco (1989a): "Un modello trimestrale per la previsione e la politica 
economica: le proprieta di breve e di lungo periodo de! modello della Banca d'Italia", Politica 
economica, No. 1, pp. 3-50. 

Galli, G., D. Terlizzese and I. Visco (1989b): "Short and long run properties of the Bank of Italy 
quarterly econometric model'', in Dynamic Modelling and Control of National Economies, 
N. M. Christodoulakis ed., Pergamon Press, pp. 379-86. · 

Kinnan, A. (1992): "Whom or what does the representative consumer represent?", Journal of 
Economic Perspectives, Vol. 6, No. 2, pp. 117-36. 

Fazio, A. (1994): "Lo sviluppo de! mercato finanziario e ii ruolo delle banche", speech delivered at 
the Associazione Bancaria Italiana, 21st June 1994. 

Mauskopf, E., and S. Siviero (1994): "Identifying the transmission channels of monetary policy: a 
technical note". Mimeo. 

Modigliani, F., and R. J. Shiller (1973): "Inflation, rational expectations and the term structure of 
interest rates", Economica, Vol. XL, No. 157, pp. 12-43. 



I. 

- 435 -

Macroeconometric analysis of the transmission mechanism of 
monetary policy in Japan 

Kazuo Momma and Hideaki Shimizu1 

INTRODUCTION 

This paper, iµ accordance with the discussion at the meeting at the BIS on 
7th-8th September 1994 on central bank macroeconometric models and the monetary policy 
transmission mechanism, presents the results and interpretation of our simulations. The experiment 
conducted here is a temporary increase in the policy-controlled interest rate of 100 basis points during 
two years, after which the policy rate immediately returns to baseline. The effects of the above policy 
experiment are simulated under two assumptions regarding exchange rates: (i) with a fully 
endogenous nominal exchange rate; (ii) with an exogenously fixed nominal exchange rate. Simulation 
results are traced up to the fifth year. 

The rest of the paper is organised as follows. Section II describes some important 
characteristics of the macroeconometric model used for the simulations. Emphasis is put on the 
explanation of the financial block, whose structure is crucial for the experiments presented here. 
Section III gives the results of simulations including the breakdown of the total effect of monetary 
policy by demand components and by transmission channels. Interpretation of the simulation results 
from the viewpoint of Japan's financial and economic structure is presented in Section IV, followed by 
Section V, which points out some important limitations of the analyses. Finally, Section VI briefly 
concludes the paper. 

U. MAJOR CHARACTERISTICS OF BOJMOD 

1. Overall nature of the model 

The model used for the simulations in this paper is the Bank of Japan Macroeconometric 
Model (BOJMOD), a medium-sized2 quarterly model characterised as a short-term Keynesian model. 
The short-term nature of the model is reflected in two important aspects of its dynamic property. 

Firstly, no policy reaction function is incorporated. The operating variable of monetary 
policy is the uncollateralised overnight call rate, which is given exogenously. This means, on the other 
hand, that the monetary aggregate is left endogenous in the model. As for fiscal policy, tax revenue is 
endogenously generated while nominal government expenditure is fixed exogenously. This results in 
the existence of an automatic fiscal balance stabilising effect, but only to the extent that tax revenue 
moves with national income. 

Secondly, the supply side of the economy is not specifically embodied. While the 
working population, an exogenous variable, acts as a ceiling to economic expansion to some extent, 
the non-existence of the explicit production function and, therefore, of potential GDP weakens the 

1 The views expressed are those of the authors and do not necessarily represent those of the Bank of Japan. 

2 BOJMOD comprises 67 statistically estimated equations and 120 identities. Estimation is performed mostly through 
OLS with occasional use of the Cochrane-Orcutt method. 
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model in terms of its dynamic property to return autonomously to a sustainable path. In other words, a 
medium-term steady state is not necessarily guaranteed. 

These fundamentally short-term properties of the model would warrant some caution for 
the interpretation of medium-term simulations if the shock given to the model were large and 
sustained. In the case of simulations in this paper, however, the dynamic property of the model will 
not cause a big problem since the shock is relativdy small and temporary, with simulation results 
being reported only to the fifth year. 

It is also worth noting that the loose constraint from the supply side implies that the 
simulation results are not much dependent on initial conditions or the baseline. Taking this into 
consideration, we set up a baseline only under initial conditions actually prevailing at the beginning of 
1994. We do not perform simulations under any alternative initial conditions or baselines. 

2. Structure ofthe financial block3 

Following are some important points about the financial block of BOJMOD which 
crucially affect the results of monetary policy experiments. 

Firstly, long-term interest rates are the key variable in terms of the monetary policy 
process working through the economy. There are two rates: the ten-year government bond yield as the 
representative market rate and the long-term prime lending rate as the representative bank lending 
rate.4 The latter directly influences residential and non-residential investments while the· former affects 
net exports through the exchange rate, and private consumption through stock price. 

Secondly, the ten-year government bond yield, in tum, is determined most importantly 
by the three-month CD rate, the representative short-term market interest rate. Distributed lags of as 
much as three quarters are assumed between the three-month CD rate and the ten-year government 
bond yield. A key assumption here is that expectations held by bond traders are totally adaptive to 
changes in short-term rates of the recent past. In other words, no forward-looking expectations are 
formulated in the model. 

Thirdly, in accordance with the portfolio approach, the real exchange rate of the United 
States dollar vis-a-vis Japanese yens is determined by the real long-term interest rates differential 
between the United States and Japan as well as risk premium as measured by Japan's cumulative 
current account balance.6 

Fourthly, while changes in asset prices such as stock and land prices affect private 
consumption through changes in household wealth, the business sector is assumed not to be 
influenced by asset prices. Also ignored in the model are any private sector debt variables. What is 
called the balance sheet problem, therefore, cannot be explicitly described by the model. 

Fifthly, no direct channel from monetary aggregates, M1+CDs, to the real economy and 
prices is assumed in the model. This, however, does not necessarily mean that the model ignores the 
importance of the relationship between economic activity and money. Long-term interest rates and 
asset prices, the financial variables which critically influence the real economy, are at the same time 
the key determinants of M1+CDs. Consequently, in the model M1+CDs behaves like a mirror of 

3 See Chart 1 for an overview of the financial block. 

4 In the model, the latter is exclusively determined by the former mostly contemporaneously and partially with a one­
quarter lag. 

5 The model assumes that the US dollar does not change on a nominal basis against any currencies other than yen. The 
effective exchange rate of yen, therefore, is equal to the bilateral dollar/yen rate by the definition. 

6 More precisely, measurement of risk premium also includes the cumulative current account balances of major 
European countries. The idea is that Japanese yen is more substitutable with major European currencies than with the 
US dollar. 
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economic activity. Responses ofMz+CDs, real GDP, and the GDP deflater to a shock in the call rate 
(Chart 2) show that Mz+CDs, under the dynamic property of the model, seems to be a 
contemporaneous indicator ofreal GDP and a leading indicator of the GDP deflater. 

Chart 2 
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Sixthly, the model does not incorporate deposits, loans, or any other balance sheet 
variables of the financial sector. This substantially limits the ability of the model to analyse the 
behaviour of banks. Although the margin between the short-term lending rate and three-month CD 
rate is modelled to reflect general stock price developments as a proxy for perceived credit risk, the 
short-term lending tale plays a considerably less significant role in the model than the long-term 
lending rate. 

HI. SIMULATIONS 

1. Exogenous variable assumptions 

Assumptions regarding selected exogenous variables through 1998 are described in 
Table I. The assumed path for the US thirty-year government bond yield is taken from the Mid­
Session Review of the 1995 US Budget, while oil prices, other foreign prices, and world import 
volume are based on World Economic Outlook (IMF, May 1994). As for government expenditure, the 
assumption for the immediate future is based on information available at the time of writing. 
Government expenditure on and after the fourth quarter of 1995 is simply assumed to grow at the 
constant rate on a nominal basis. 
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Table I 

Baseline values of selected exogenous variables 

1993 1994 1995 1996 . 1997 1998 

I. Foreign interest rates(%) 
US Government bond yield (30-year 
constant ~aturities) ............................... 6.6 7.2 7.4 7.4 7.4 7.4 

2. Oil prices and other commodity prices 
Oil price1 (%) ........................................ - 8.3 - 5.3 5.9 1.5 1.5 1.5 

3. Foreign prices 
Import price index of Ja pan (excluding 
crude oil) 1 (%) ...................................... 3.8 2.9 1.8 1.6 1.6 1.6 

4. Foreign output 
World imports (excluding Japan) 1 (%) .. 2.4 5.7 6.1 6.3 6.3 6.3 

5. World trade ......................................... 

6. Other important exogenous variables 
Nominal government expenditure1 (o/o) 9.1 5.2 5.0 4.7 4.7 4.7 
Yen-dollar exchange rate (¥/$)2 ............. 111.2 101.8 98.0 98.0 98.0 98.0 

1 Year-to-year change. 2 Applicable only in the case of exogenous exchange rates. 

2. Simulation results 

Financial variables 

Table I.I shows the response of financial variables under an endogenous exchange rate. 
A change in the policy-controlled interest rate (overnight call rate) induces a simultaneous and ahnost 
one-to-one (0.92%) change in the representative three-month interest rate (CD rate). The change in the 
three-month CD rate, in tum, causes a gradual change in long-term interest rates. The upward 
deviation of the representative long-term interest rate (ten-year government bond yield) from its 
baseline is about one third (0.34%) that of the call rate at the first year and one half (0.50%) for the 
second. The government bond yield remains somewhat higher than its baseline even in the third year 
because it is adjusted to the three-month CD rate only gradually. Bank lending rates, both short and 
long term, exhibit developments quite similar to respective representative rates, with a somewhat 
lagged response particularly notable in the case of the short-term rate. 

The nominal effective exchange rate of yen, which is by definition equal to the nominal 
bilateral dollar-yen rate, appreciates almost 2% from the baseline at the second year, after which it 
returns towards the baseline but only partially owing to the increased nominal cumulative current 
account caused by the earlier appreciation of yeu. 

Stock prices respond to the long-term interest rate quite significantly with a more than 
13% decline from the baseline at the second year.7 

The representative monetary aggregate, measured by M2+CDs, shows the widest 
negative deviation from the baseline at the third year, the timing of which coincides with the 
maximum negative deviation of real GDP. The response ofreal GDP is discussed below in detail. 

In the case of an exogenous exchange rate (Table I.2), financial variables do not respond 
much differently from what they do under an endogenous exchange rate. 

7 Estimated parameters of the stock price equation are naturally affected by developments during the so-called 11bubble­
economy11 at the late 1980s and subsequent sharp reversal. This implies that the parameters might be somewhat 
overestimated to the extent that some unusual elements were at work in the markets. 
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Economic variables 

Table II. I summarises the behaviour of economic variables nnder an endogenous 
exchange rate. What should be noted is the significant time lag between monetary policy and when its 
effect is fully felt throughout the economy. Real GDP declines from the baseline by more than 1.2% 
at the third year and almost the same magnitude of negative deviation remains at the fourth year. Even 
at the fifth year, when a full two years had already passed after the policy had returned to the baseline, 
a negative deviation ofreal GDP by 0.6% still existed. 

Among GDP components, inventory investment most swiftly reacts to a policy change 
since it is the only component modelled to react directly to the short-term lending rate rather than the 
long-term rate. Inventory investment, although notable for its prompt reaction, is not necessarily a 
major factor dragging down the whole economy since its share of GDP is rather small. Instead, non­
residential investment is by far the largest factor contributing to the negative deviation of GDP, 
followed by private consumption and then residential investment. 8 

Although government expenditure on a real basis shows a positive contribution to GDP,9 

this is simply because nominal expenditure stays at a level exogenously given on the one hand and the 
deceleration of inflation is caused endogenously in the model on the other. 

The deviation ofreal exports is negative due to the appreciation of the yen. Real imports, 
however, also negatively deviate from the baseline for the first four years because the negative effect 
of decreased domestic demand outweighs the positive impact of the yen's appreciation. The increased 
value of yen stimulates real imports but with a considerable time lag of as much as twelve quarters. 
While both real exports and imports decrease, the overall effect on real net exports is slightly 
negative. It should be noted, however, that the nominal trade balance, both in dollar arnonnt and as a 
percentage of nominal GDP, positively deviates from the baseline. This is because improved terms of 
trade, expressed as a ratio of export prices to import prices, more than offset the decrease in real net 
exports. 

Regarding domestic prices, the negative deviation from the baseline becomes maximum 
at the fmal year(s) of the simulation. This reflects the fact that, in the model, price developments lag 
real economic activity so that the deflationary spiral between consumer prices and wages is still at 
work even after real GDP has already started to recover towards the baseline. 

An alternative simulation with a fixed nominal exogenous exchange rate (Table II.2) 
results in somewhat smaller negative deviation of GDP from the baseline. This is almost fully 
explained by the positive, instead of negative, deviation of net exports. Domestic components of GDP 
are not much different no matter whether an endogenous or exogenous exchange rate is assumed. 

3. Analysis of transmission channels 

Table III.I shows the contribution to GDP deviation by component as well as 
transmission channel. The breakdown by transmission channel is obtained by using the full-model 
method suggested in the note by E. Mauskopf and S. Siviero. The direct interest rate channel on 
consumption is not reported in our case since the structure of our model allows us to ascribe any 
direct effect on consumption to either the income/cash flow channel or wealth channel. 

It is clearly illustrated that the cost of capital, which is defined as the real long-term 
lending rate in our model, plays by far the largest role. The contribution of the cost of capital channel 
at the third year, when GDP displays maximum deviation from the baseline, accounts for nearly 50% 

8 On a contribution basis, the deviation of GDP at the third year, -1.23%, is decomposed as follows: non-residential 
investment-0.65o/o, private consumption-0.36o/o, residential investment -0.18%. 

9 A partial automatic stabilising effect stemming from fiscal balances briefly mentioned on page 436 does not appear 
here but is rather reflected in lower tax, higher household disposable income, and then larger private consumption. 
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of the deviation. In particular, residential and non-residential investment are directly influenced by the 
cost of capital channel because the real long-term lending rate is included in the equations determining 
each of these two components. · 

The income/cash flow channel, which primarily captures the effect on corporate earnings 
after interest, also directly affects non-residential investment. A negative contribution from the 
income/cash flow channel to private consumption might be counter-intuitive since the household 
sector is a net interest receiver even after taking into account the fact that unincorporated enterprises 
are included in the household sector for GDP statistics. The negative sign can be understood as 
follows: the reduction in non-residential investment is of such a magnitude as to suppress overall 
economic activity. This, in turn, reduces employee income, more than offsetting any increase in 
household financial income. The net result is lower household disposable income and then decreased 
consumption. 

The wealth channel, contrary to the cost of capital and income/cash flow channels, first 
affects private consumption directly. Then a decrease in corporate sector expenditures is induced as a 
reaction to lower final demand. 

It should also be noted that the exchange rate channel exerts as much influence on overall 
GDP as the income/cash flow or wealth channel. The brealcdown of demand components, however, 
shows a significantly different pattern. While the exchange rate channel mainly works through net 
exports, the income/cash flow and wealth channels are effective through domestic components. 

With respect to the dynamics of the relative importance of the four transmission 
channels, the cost of capital channel mainly determines the dynamic pattern of GDP deviation, 
although in later years, in particular the fifth, the cost of capital channel becomes unimportant while 
the effects from the other three channels are more persistent. 

IV. INTERPRETATION 

In this section, the principal results of the above model experiments will be interpreted 
from the viewpoint of the structure of the Japanese economy and financial markets. 

Firstly, model analysis reveals that there is an approximate two to three year time lag 
between monetary policy and the full response of the economy to it. While the length of the time lag 
appears longer than that of other major countries, we are not quite sure whether it is truly a reflection 
of the economic and/or financial structure of Japan or ifit is simply due to the model. All we can say 
is that the simulation results are fairly consistent with what we have experienced during the most 
recent business cycle. Under strong expansion in the late 1980s, the call rate started to gradually rise 
as early as mid-1987 and full-scale monetary tightening accompanied by successive official discount 
rate hikes began in mid-1989. Nevertheless, it was only in mid-1991 that a significant deceleration in 
real GDP growth became apparent. Furthermore, while monetary policy easing started in mid-1991, 
clear signs of economic recovery only emerged in 1994. Admittedly, however, ifthere is any bias in 
the model about policy time lag, overestimation rather than underestimation of length is more likely 
since forward-looking expectations concerning financial variables are not explicitly formulated in the 
model. The notable increase in the long-term bond yield which has actually been observed since early 
1994 strongly indicates the working of forward-looking expectations in the real bond market. 

Secondly, non-residential investment is the most important demand component in the 
process of monetary policy permeating the economy. This reflects the fact that the cyclical dynamism 
of the Japanese economy has been primarily governed by plant and equipment investment and private 
consumption generally has been working towards stabilising economic cycles. Economic dynamism 
of this kind, however, is probably more a common feature of any industrialised economy than a 
special characteristic of the Japanese economy. 
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Thirdly, the principal channels of monetary policy transm1ss10n to non-residential 
investment are the cost of capital, measured by the real long-term lending rate, and income/cash flow. 
This is reasonably consistent with our empirical knowledge that business investment has been closely 
correlated with the difference between the return on fixed assets of the corporate sector and the long­
term prime lending rate. It should be noted that the Jong-term prime lending rate can be considered a 
proxy for the cost of not only borrowing from banks but also the issue of securities in the capital 
market, since it moves flexibly enough to reflect the government bond yield prevailing in the market. 
We have to admit, of course, that this measurement of cost of capital may still be too simple in the 
sense that it ignores the cost of equity. Although a partial justification for this simplification can be 
found in the fact that stock prices are closely correlated with long-term interest rates, the failure to 
take equity cost into explicit consideration makes it impossible, for example, to analyse the 
implication of the flood of convertible and warrant debentures during the "bubble" years. 

Fourthly, the cost of capital is also the pivotal transmission channel of monetary policy 
to residential investment. This is mainly because the standard interest rate on lending from the 
Housing Loan Corporation, a long-term officially determined fixed interest rate, is usually set at a 
level that is in line with the long-term bond yield in the market. As far as housing loans provided by 
private financial institutions are concerned, flexible, rather than fixed, interest rates are used most 
commonly. 

Finally, the fifth point we would like to refer to is the wealth channel. The significance of 
this channel illustrates an important effect of stock price changes on household financial assets and, in 
tum, private consumption. For a long time in Japan, the general view had been that the wealth effect 
was not very important. Recent experience during the "bubble era'', and its unwinding, however, has 
highlighted the potentially important effects of asset price oscillation on the real economy including 
private consumption. Although our empirical work on this issue is not necessarily conclusive, we find 
that the explanatory power of stock prices could not be rejected under some specifications of the 
private consumption equation. We are not really confident about the appropriateness of the magnitude 
of the parameters because the relationships between financial and economic variables during the most 
recent boom and bust cycle might have been somewhat distorted by exceptional forces, like unusually 
large swings in psychology, and thus might not have accurately reflected the financial and economic 
structure of Japan. In any event, however, the accumulation of financial assets by the household 
sector, the gradual progress and recent completion of deposit interest deregulation, as well as growing 
public interest in better fund management, all suggest that the increasing influence of asset prices on 
the real economy is likely to become a trend. 

V. LIMITATIONS OF ANALYSIS USING BO.DMOD 

Whereas the ultimate goal of the simulations in this paper is to highlight how the 
financial structure of Japan affects the transmission mechanism of monetary policy, there are some 
notable analytical limitations based on the use of BOJMOD. The problems essentially arise from the 
fact that the model is not necessarily an accurate picture of the economy and financial markets. A 
simplification, which is inevitable to keep the model operational, forces us to omit many details of the 
real world. Below we specify some important limitations. 

Firstly, while the model is reasonably capable of describing transmission from the 
policy-controlled interest rate to market interest rates, and from lending rates to the real economy, the 
process in between, namely transmission from market interest rates to lending rates is essentially 
beyond the scope of the model. This is because the financial block of BOJMOD, as we mentioned in 
Section II.2, is a relatively compact one, composed only of major interest rates. 

Secondly, partly related with the first point, the so-called balance sheet problem cannot 
be explicitly analysed in the model since the model does not incorporate debt variables of either the 
non-financial or financial sector. As far as the household sector is concerned, the balance sheet 
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problem does not seem to have been of significance in Japan anyway. On the corporate side, however, 
considerable anecdotal evidence suggests that the balance sheet deterioration, particularly of real 
estate-related industries, has been among the factors accentuating and prolonging the adjustment 
process of Japan's economy the last few years. Furthermore, a separate empirical analysis conducted 
by the Research and Statistics Department, although not very conclusive, indicates the possibility that 
the capital to asset ratio, and therefore the weight of non-performing loans, are affecting banks' 
attitude toward lending. 

Having pointed out those important problems, however, we still believe that the model 
analysis in this paper satisfactorily reveals how monetary policy is transmitted through financial 
markets and the overall economy. Even insufficient description of bank behaviour, although depriving 
the analysis of some potentially interesting points, may not be a critical drawback because the 
pronounced stagnation of money and credit in recent years is more likely a demand-side phenomenon 
than a supply-side one. 

VI. CONCLUDING REMARKS 

Using our macroeconometric model, BOJMOD, we examined the effect of a temporary 
increase in the policy-controlled interest rate of 100. basis points during two years. We found there is a 
significant time lag of two to three years between a monetary policy change and the full reaction of 
the economy to it. We also found non-residential investment to be the most crucial demand 
component for the transmission of monetary policy. As for transmission channels, the cost of capital 
charmel was found to be the most important. While the model analysis conducted here naturally has 
many limitations, it has quite satisfactorily revealed some meaningful findings. 
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Table I.l 

Interest rates, exchange rates and asset prices 

Policy experiment: A temporary increase in the call rate oflOO basis points during two years 
(exchange rates endogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate (0/o) 
Call rate (overnight, uncollateralised) ...... 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Three-month CD rate ................................ 0.92 0.92 0.00 0.00 0.00 
Government bond yield ............................. 0.34 0.50 0.17 0.02 0.04 

3. Other interest rates (o/o) 
Contracted interest rate on short-term 
loans ................................................. ...... 0.64 0.86 0.16 - 0.14 - 0.17 

Long-term prime lending rate .................... 0.28 0.49 0.21 0.02 0.03 

4. Real interest rates 
CD rate minus year-to-year change of 

0.92 0.96 0.10 0.10 0.04 GDP deflator (%) ...................................... 
Government bond yield minus year-to-year 

0.33 0.54 0.27 0.12 0.07 change of GDP deflator (%) ...................... 

s. Exchange rates 
Nominal effective exchange rate2 .....•••.•.•.. 1.07 1.91 1.46 1.18 0.96 
Real effective exchange rate2 ... : . ............... 0.99 1.73 1.19 0.91 0.73 
Yen-dollar exchange rate .......................... - 1.07 - 1.91 - 1.46 - 1.18 - 0.96 

6. Asset prices and wealth 
Stock prices (Nikkei Heikin) ..................... - 6.91 -13.41 - 9.81 - 1.72 3.42 

7. Monetary aggregate 
Mz+CDs .................................................. - 0.55 - 2.10 - 2.48 - 1.37 - 0.55 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in 
percentages(%). 2 A positive number indicates an ;;ippreciation. 
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Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates exogenous) 

Deviations from baselinel 1994 1995 1996 1997 1998 

1. Policy-controUed interest rate (o/o) 
Call rate ( oveniight, uncollateralised) ...... 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Three-month CD rate ............................... 0.92 0.92 0.00 0.00 0.00 
Government bond yield ............................. 0.37 0.52 0.15 0.02 0.03 

3. Other interest rates (0/o) 
Contracted interest rate on short-term 
loans ........................................................ 0.65 0.87 0.16 - 0.16 - 0.17 

Long-term prime lending rate .................... 0.31 0.50 0.20 0.02 0.02 

4. Real interest rates 
CD rate minus year-to-year change of 

0.93 0.97 0.10 0.11 - 0.01 
GDP deflator (%) ...................................... 
Government bond yield minus year-to-year 

0.37 0.56 0.26 0.13 0.02 change of GDP deflator (%) ..................... 

5. Exchange rates 
Nominal effective exchange rate2 .............. 
Real effective exchange rate2 .................... - 0.00 - 0.01 - 0.07 - 0.13 - 0.08 
Yen-dollar exchange rate ........................... 

6. Asset prices and wealth 
Stock prices (Nikkei Heikin) ..................... - 7.35 -13.93 - 9.75 - 1.26 3.37 

7. Monetary aggregate 
M2+CDs .................................................. - 0.59 - 2.16 - 2.43 - 1.18 - 0.32 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(%). 2 A positive· number indicates an appreciation. 
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Table II.I 

Real economic activity, price developments, fiscal developments anlll tllne foreign sector 

Policy experiment: A temporary increase in the call rate of 100 basis points ~uring two years 
(exchange rates endogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 

1. Real GDP and its components2 
Real GDP ................................................. - 0.16 - 0.70 - 1.23 - 1.16 - 0.59 
Private consumption ................................. - 0.08 - 0.36 - 0.64 - 0.67 - 0.41 
Government expenditure .......................... 0.02 0.09 0.22 0.31 0.28 
Pr.ivate investment .................................... - 0.39 - 1.85 - 3.14 - 2.73 - 1.11 

Residential ............................................ - 0.65 - 2.86 - 3.52 - 2.17 - 1.23 
Non-residential ..................................... - 0.19 - 1.41 - 2.90 - 2.76 - 1.17 
Inventory fonnation (% GDP) .............. - 8.94 - 8.08 - 7.33 - 5.85 2.69 

Exports ···················································· - 0.15 - 0.42 - 0.57 - 0.49 - 0.34 
Imports .................................................... - 0.02 - 0.24 - 0.40 - 0.08 0.34 

2. Unemployment rate (o/o) ························ 0.01 0.02 0.03 0.02 - 0.00 

3. Real disposable income ·························· - 0.12 - 0.39 - 0.71 - 0.82 - 0.53 

4. Inflation and wages 
GDP deflator ··········································· 0.01 - 0.03 - 0.13 - 0.23 - 0.27 
Consumer prices ······································ - 0.02 - 0.11 - 0.25 - 0.37 - 0.37 
Wages/earnings ........................................ - 0.05 - 0.26 - 0.60 - 0.82 - 0.71 
Unit labour cost ........................................ 0.05 0.13 - 0.03 - 0.40 - 0.60 
Import prices ............................................ - 1.07 - 1.96 - 1.48 - 1.20 - 0.97 

5. Government accounts (% of nominal 
GDP) 
Revenues ......................... ; ........................ - 0.01 - 0.03 - 0.07 - 0.09 - 0.04 
Primary expenditures ······························· 0.02 0.11 0.20 0.20 0.11 
Interest payments ..................................... 
Government budget balance3 .................... - 0.03 - 0.14 - 0.28 - 0.28 - 0.15 
Public sector debt ..................................... 

6. Current account(% of nominal GDP)3 0.00 0.04 0.05 0.02 - 0.02 
Trade balance3 ......................................... 0.00 0.02 0.04 0.02 - 0.01 
Net interest payments abroad .................•. 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(%). 2 All GDP components should be reported as deviations from baseline. 3 A positive number indicates an 
improvement. 

I, 
II 
11 

I 
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Table II.2 

Real economic activity, price devellopments, fiscal developments and the foreign sector 

Policy experiment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates exogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 

1. Real GDP and its components2 

Real GDP ................... ,,,,.,, ................ ,, ..... - 0.12 - 0.59 - 1.01 - 0.80 - 0.23 
Private consumption ................................. - 0.08 - 0.37 - 0.63 - 0.57 - 0.27 
Government expenditure .......................... 0.01 0.05 0.15 0.22 0.18 
Private investment .................................... - 0.37 - 1.83 - 3.05 - 2.42 - 0.67 

Residential ............................................ - 0.68 - 2.96 - 3.28 - 1.55 - 0.58 
Non-residential ..................................... - 0.17 - 1.40 - 2.86 - 2.53 - 0.83 
Inventory formation (% GDP) .............. - 7.84 - 6.67 - 6.79 - 5.20 4.64 

Exports .................................................... 0.00 0.01 0.02 0.05 0.07 

Imports .................................................... - 0.11 - 0.61 - 1.12 - 1.00 - 0.44 

2. Unemployment rate (0/o) ........................ 0.00 0.02 0.03 0.02 - 0.00 

3. Real disposable income .......................... - 0.12 - 0.34 - 0.59 - 0.62 - 0.28 

4. inflation and wages 
GDP deflator .............. ,, ............................ 0.00 - 0.05 - 0.15 - 0.25 - 0.25 
Consumer prices ...................................... - 0.00 - 0.04 - 0.14 - 0.25 - 0.23 

Wages/earnings ........................................ - 0.03 - 0.16 - 0.43 - 0.61 - 0.45 

Unit labour cost ........................................ 0.05 0.18 0.04 - 0.35 - 0.47 

Import prices ............................................ 0.00 0.00 0.00 0.00 0.00 

5. Government accounts (o/o of nominal 
GDP) 
Revenues .................................................. 0.00 - 0.03 - 0.08 - 0.09 - 0.04 

Primary expenditures ............................... 0.02 0.11 0.19 0.16 0.06 

Interest payments .................................... 
Government financial deficit3 .................. ·_ 0.03 - 0.14 - 0.26 - 0.25 - 0.10 

Public sector debt ..................................... 

6. Current account(% of nominal GDP)3 0.01 0.06 0.12 0.10 0.04 

Trade balance3 ......................................... 0.01 0.05 0.08 0.07 0.03 

Net interest payments abroad ................... 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(%). 2 All GDP components should be reported as deviations from baseline. 3 A positive number indicates an 
improvement. 

I 
,I 
'I 
l' 
' 

I 
' 
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Table III.1 

Contrilmtioims to GDP changes by chanHllel of transmission aml by variable 

Policy experiment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates endogenous) 

Total 
Income/ 

Wealth 
Cost of Exchange Discre-

cash flow capital rate pancy 

Real GDP: first year after shock* .............. - 0.16 - 0.03 - 0.02 - 0.07 - 0.05 0.01 

of which: 

Private consumption ..................................... - 0.05 - 0.02 - 0.02 - 0.01 - 0.00 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ....................................... - 0.09 - 0.02 0.00 - 0.07 - 0.01 0.01 

Residential private investment ................ - 0.03 - 0.01 - 0.00 - 0.03 - 0.00 0.01 
Non-residential private investment ......... - 0.04 - 0.01 - 0.00 - 0.02 - 0.01 0.00 
Inventory formation ................................ - 0.02 - 0.00 0.00 - 0.02 - 0.00 0.00 

Exports ························································ - 0.02 - 0.00 - 0.00 - 0.00 - 0.02 0.00 
Imports ........................................................ 0.00 0.00 0.00 0.01 - 0.01 0.00 

Real GDP: second year after shock* ......... - 0.70 - 0.12 - 0.11 - 0.35 - 0.15 0.03 

of which: 

Private consumption ..................................... - 0.20 - 0.04 - 0.08 - 0.07 - 0.01 0.00 
Government expenditure ······························ 0.02 0.00 0.00 0.01 0.01 0.00 
Private investment ....................................... - 0.50 - 0.09 - 0.05 - 0.33 - 0.04 0.01 

Residential private investment ............. : .. - 0.15 - 0.01 - 0.01 - 0.13 - 0.01 0.01 
Non-residential private investment ......... - 0.30 - 0.08 - 0.04 - 0.17 - 0.02 0.01 
Inventory formation ........................ , ....... - 0.05 - 0.00 - 0.00 - 0.03 - 0.01 - 0.01 

Exports ........................................................ - 0.06 - 0.00 - 0.00 - 0.00 - 0.06 0.00 
Imports ........................................................ 0.04 0.02 0.02 0.05 - 0.05 0.00 

Real GDP: third year after shock* ............ - 1.23 - 0.27 - 0.22 - 0.56 - 0.23 0.05 

of which: 

Private consumption ..................................... - 0.36 - 0.08 - 0.12 - 0.14 - 0.03 0.01 
Government expenditure .............................. 0.04 0.01 0.01 0.02 0.01 - 0.01 
Private investment ....................................... - 0.89 - 0.23 - 0.13 - 0.50 - 0.07 0.04 

Residential private investment ................ - 0.18 - 0.01 - 0.02 - 0.14 - 0.02 0.01 
Non-residential private investment ......... - 0.65 - 0.20 - 0.10 - 0.33 - 0.04 0.02 
Inventory formation ................................ - 0.06 - 0.02 - 0.01 - 0.03 - 0.01 0.01 

Exports ........................................................ - 0.08 - 0.00 - 0.00 - 0.01 - 0.07 0.00 
Imports ........................................................ 0.06 0.04 0.03 0.08 - 0.09 0.00 
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Table III.I (cont.) 

Collltributiollls to GDP changes by cb.annel of transmission and by variable 

Policy e~periment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates endogenous) 

Total 
Income/ 

Wealth 
Cost of Exchange Disc re-

cash flow capital rate pancy 

Real GDP: fourth year after shOck* .......... - 1.16 - 0.32 - 0.23 - 0.41 - 0.24 0.04 

of which: 

Private consumption ..................................... - 0.37 - 0.10 - 0.11 - 0.12 - 0.05 0.01 
Government expenditure .............................. 0.05 0.01 0.01 0.02 0.01 0.00 
Private investment ....................................... - 0.78 - 0.26 - 0.15 - 0.32 - 0.07 0.02 

Residential private investment ................ - O.ll - 0.02 - 0.02 - 0.04 - 0.02 - 0.01 
Non-residential private investment ......... - 0.63 - 0.22 - 0.12 - 0.26 - 0.05 0.02 
Inventory formation ................................ - 0.04 - 0.02 - 0.01 - 0.02 0.00 0.01 

Exports ........................................................ - 0.07 - 0.01 - 0.01 - 0.03 - 0.03 0.01 
Imports ........................................................ 0.01 0.04 0.03 0.04 - 0.10 0.00 

Real GDP: fifth year after shock* ............. - 0.59 - 0.20 - 0.19 - 0.10 - 0.13 0.03 

of which: 

Private consumption ..................................... - 0.22 - 0.07 - 0.09 - 0.03 - 0.05 0.02 
Government expenditure .............................. 0.05 0.01 0.01 0.02 0.01 0.00 
Private investment ....................................... - 0.31 - 0.14 - 0.12 - 0.03 " 0.05 0.03 

Residential private investment ................ - 0.06 - 0.02 - 0.02 - 0.01 - 0.02 0.01 
Non-residential private investment ......... - 0.26 - 0.11 - 0.09 - 0.04 - 0.03 0.01 
Inyentory formation ................................ 0.01 - 0.01 - 0.01 0.02 0.00 0.01 

Exports ........................................................ - 0.05 - 0.02 - 0.01 " 0.03 0.01 0.00 
Imports ........................................................ - 0.05 0.01 0.01 " 0.03 - 0.04 0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table III.2 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates exogenous) 

Total 
Income/ 

Wealth 
Cost of 

. cash flow capital 

Real GDP: first year after shock* .............................. - 0.12 - 0.02 - 0.02 - 0.07 

of which: 

Private consumption ..................................................... 0.05 0.02 0.02 0.01 
Government expenditure .............................................. 0.00 0.00 0.00 0.00 
Private investment ....................................................... 0.08 0.02 0.00 0.07 

Residential private investment ................................ 0.03 0.01 0.00 0.03 
Non-residential private investment ......................... 0.03 0.01 0.00 0.02 
Inventory formation ................................................ 0.02 0.00 0.00 0.02 

Exports ········································································ 0.00 0.00 0.00 0.00 
Imports ........................................................................ 0.02 0.00 0.00 0.01 

Real GDP: second year after shock* ......................... 0.59 0.11 0.11 0.34 

of which: 

Private consumption ..................................................... 0.21 0.04 0.08 0.07 
Government expenditure .............................................. 0.01 0.00 0.00 0.01 
Private investment ······················································· 0.48 0.09 0.05 0.33 

Residential private investment ............................. , ........ 0.15 0.01 0.01 0.13 
Non-residential private investnient ............................... 0.29 0.08 0.04 0.17 
Inventory formation ..................................................... 0.04 0.00 0.00 0.03 
Exports ........................................................................ 0.00 0.00 0.00 0.00 
Imports ................................................. , .. , ................. ,, 0.09 0.02 0.02 0.05 

Real GDP: third year after shock* .......................... ,, 1.01 0.25 0.21 0.53 

of which: 

Private consumption ..................................................... 0.35 0.08 0.12 0.14 
Government expenditure .............................................. 0.03 0.01 0.00 0.01 
Private investment ....................................................... 0.87 0.23 0.11 0.49 

Residential private investnient ................................ 0.17 0.01 0.01 0.14 

Non-residential private investment ......................... 0.64 0.20 0.09 0.32 

Invent?ry formation ................................................ 0.06 0.02 0.01 0.03 
Exports ........................................................................ 0.00 0.00 0.00 0.00 
Imports ................... , .................................................... 0.18 0.05 0.04 0.09 

Discre~ 

pancy 

- 0.01 

0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.01 

0.03 

0.02 
0.00 
0.01 
0.00 
0.00 
0.01 
0.00 
0.00 

0.02 

0.01 
0.01 
P.04 
0.01 
0.03 
0.00 
0.00 
0.00 



- 451 -

Table III.2 (cont.) 

ContribUlltions to GDP clmUllges by channel of transmission and by variable 

Policy experiment: A temporary increase in the call rate of 100 basis points during two years 
(exchange rates exogenous) 

Total 
Income/ Cost of 
cash flow 

Wealth 
capital 

Real Gl.lP: fourth year after shock* .......................... - 0.80 - 0.29 - 0.20 - 0.33 

of which: 

Private consumption ..................................................... 0.32 0.10 0.1 I 0.12 
Govem'!Jlent expenditure .............................................. 0.04 0.01 0.01 0.02 
Private investment ....................................................... 0.70 0.25 0.14 0.30 

Residential private investment ................................ 0.08 0.02 0.02 0.04 
Non-residential private investment ......................... 0.58 0.21 0.11 0.25 
Inventory formation ................................................ 0.04 0.02 0.01 0.01 

Exports ........................................................................ 0.01 0.00 0.00 0.00 
Imports ........................................................................ 0.16 0.05 0.04 0.07 

Real GDP: fifth year after shock* ............................. 0.23 0.14 0.15 0.01 

of which: 

Private consumption ..................................................... 0.15 0.07 0.08 0.02 
Government expenditure .............................................. 0.03 0.01 0.01 0.01 
Private investment ....................................................... 0.19 0.12 0.10 0.00 

Residential private investment .............................. ; . 0.03 0.02 0.02 0.00 
Non-residential private investment ......................... 0.19 0.10 0.08 0.03 
Inventory formation ................................................ 0.03 0.00 0.00 0.03 

Exports ........................................................................ 0.01 0.00 0.00 0.00 
Imports ........................................................................ 0.07 0.03 0.03 0.01 

Disc re-
pancy 

0.02 

0.01 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.00 

0.05 

0.02 
0.00 
0.03 
0.01 
0.02 
0.00 
0.01 
0.00 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Interest rate transmission in the Netherlands: 
results for the Nederlandsche Bank's model MORKMON II 

Willem C. Boeschoten and Peter J.A. van Eis* 

I. INTRODUCTION 

This paper presents the results of an empirical analysis of interest rate transmission in the 
Netherlands, based on policy simulations with the Nederlandsche Bank's macroeconometric model 
MORKMON II. The main aim of this analysis is to provide an insight into the possible economic 
consequences of a change in the policy-controlled interest rate. To this end, two policy experiments 
were performed, as agreed upon in the BIS simulation comparison project on central bank 
macroeconometric models and the monetary policy transmission mechanism, in which context this 
study has been conducted. Both policy experiments concern a temporary rise in the short-term interest 
rate. The first experiment assumes a simultaneous reaction of the exchange rate against non-ERM 
currencies, while in the second experiment nominal exchange rates remain unchanged. As the analysis 
is based on MORKMON II, the results obtained are conditional upon the theoretical framework 
underlying this model. 

The next section deals with the design of the policy experiments conducted and the 
specific assumptions used. Section III briefly describes the main features of the model 
MORKMON II, with special emphasis on its structural characteristics, the modelling of the monetary 
sector and the channels of monetary transmission. Section IV discusses the simulation results and 
addresses the role of the financial structure of the Dutch economy in obtaining these results. Section V 
focuses on the interest rate transmission channels per se and on the relative importance of their 
contribution to the final effects on real GDP and its components. Section VI presents a summary of 
the main findings and briefly evaluates the role of specific underlying assumptions and model 
properties for the outcomes of the policy experiments. 

H. THE POLICY EXPERIMENTS 

The empirical analysis in this study concentrates on the effects of a temporary change in 
the policy-determined interest rate on the Dutch economy. In the case of the Netherlands, the policy 
experiments agreed upon in the BIS simulation comparison project result in the following two 
simulations: 

(i) a temporary increase in the short-term interest rate of 100 basis points in 1994 and 1995, 
assuming endogenous nominal exchange rates between ERM and non-ERM currencies; 

(ii) a temporary increase in the short-term interest rate of 100 basis points in 1994 and 1995, 
assuming fixed nominal exchange rates. 

The effects of the interest rate changes in the model MORKMON II are highly 
symmetrical, so that the results presented here may - apart from the sign - be considered equally 
representative for interest rate decreases. 

The point of impact of the experiments is the short-term three-month deposit interest rate. 
This rate depends on the Nederlandsche Bank's monetary policy of stabilising the exchange rate of the 

* Econometric Research and Special Studies Department of the Nederlandsche Banlc 
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guilder against the Deutsche Mark. This policy is effected by managing money market interest rates 
vis-a-vis their German counterparts. In MORKMON II, this monetary policy is described by means of 
a policy reaction function for the short-term interest rate (see Section III). The experiments have been 
implemented by exogenising this reaction function and subsequently raising short-term interest rates. 

The baseline projection for 1994 and 1995 is based on information concerning actual 
developments in the Netherlands and the world economy up to the first quarter of 1994. Assumptions 
on interest rates and exchange rates reflect actual developments up to August 1994 as much as 
possible. The baseline projections of exogenous foreign output, trade and prices, as summarised in 
Table 1, are mainly based upon developments described in the IMF World Economic Outlook of 
April 1994, which have been interpreted in terms of the relevant model variables. For the period 1996-
2000 technical assumptions are used such as constant nominal exchange rates and interest rates, a 2% 
annual inflation rate and a 2.5% annual rate of real growth. Earlier results have shown the model 
outcomes to be rather insensitive to alternative initial conditions, as long as these conditions do not 
deviate radically from those incorporated in the original baseline. 

Table 1 

Baselilllle values of selected exogenous variables 
(changes in percentages, unless otherwise stated) 

1993 1994 1995 1996 1997 

1. Foreign interest rates (o/o) 
Short-term interest rate: Germany ............. 7.2 5.2 5.0 5.0 5.0 
Long-term interest rate: Germany ............. 6.5 6.7 7.0 6.5 6.5 
Short-term interest rate: United States ....... 3.2 4.5 5.0 5.0 5.0 
Long-term interest rate: United States ....... 5.9 6.9 7.0 6.5 6.5 

2. Oil prices and other commodity prices 
Import price energy in guilders ................. -8.5 -1.3 3.6 1.9 1.9 
Imp Ort price commodities in guilders ........ -2.3 1.6 3.5 2.0 2.0 

3. Foreign prices 
Export price competitors in guilders ......... -2.2 2.6 2.0 2.0 2.0 
Import price consumer goods .................... -1.0 1.8 1.7 2.0 2.0 
Import price investment goods .............. -.... -1.5 1.5 1.7 2.0 2.0 

4. Foreign output 
Real GDP OECD ...................................... 1.0 2.0 2.5 2.5 2.5 

5. World trade 
World trade volume relevant to Dutch 
exports ...................................................... -1.8 3.5 5.5 3.5 3.5 

6. Other important exogenous variables 
Guilder per Deutsche Mark (parity;· level) 1.127 1.127 1.127 1.127 1.127 
Dollar per Deutsche Mark (level) .............. 1.653 1.626 1.560 1.560 1.560 

1998 1999 2000 

5.0 5.0 5.0 
6.5 6.5 6.5 
5.0 5.0 5.0 
6.5 6.5 6.5 

2.0 2.0 2.0 
2.0 2.0 2.0 

2.0 2.0 2.0 
2.0 2.0 2.0 
2.0 2.0 2.0 

2.5 2.5 2.5 

3.5 3.5 3.5 

1.127 1.127 1.127 
1.560 1.560 1.560 

The simulation period is 1994-2000, starting in the first quarter of 1994. The temporary 
short-term interest rate rise of 100 basis points relates to the period 1994-95. After 1995, the short­
term rate instantly returns to its base level. As term-structure effects in the Netherlands are highly 
dependent on their German counterparts, the term-structure outcomes generated by the Bundesbank 
model (Jahnke and Reimers, 1994) are used as input to our model simulations for the Netherlands. 
According to these results, a 100 basis points increase in the German policy-controlled interest rate 
results in a 20 to 25 basis points rise of the long rate, which implies a considerable flattening of the 
yield curve. In both simulation experiments, we ignore the effects of foreign interest rate changes on 
foreign output and prices, which are exogenous to the model. 

J 
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In the first experiment, all countries currently participating in the ERM raise short-term 
interest rates in a way which is consistent with fixed nominal exchange rates between ERM 
currencies. This implies that all ERM countries increase their short-term interest rates by 100 basis 
points. We further assume that the interest rate rise is attended by an appreciation of ERM currencies 
against the dollar and other non-ERM currencies. This appreciation is derived from the simulation 
results for the exchange rates generated by the Bundesbank model (Jahnke and Reimers, 1994), and 
comes rather close to those generated by the model MEFISTO of the Banque de France (Cordier and 
Ricart, 1994). As a result of this procedure, which enhances the comparability of the policy 
experiments for the Netherlands, Germany and France, the cumulated nominal effective appreciation 
of the guilder compared to baseline amounts to 0.8% at the end of 1994 and reaches a maximum of 
just over 1.0% at the end of 1995, as shown in Chart 1. Thereafter, with short-term interest rates 
returning instantly to their baseline levels, the effective appreciation stabilises at 0.2% in the years 
1998-2000. In the second policy experiment, both domestic and foreign short-term interest rates are 
raised by 100 basis points, in line with the assumption of fixed nominal exchange rates. 

In both simulations, we abstract from fiscal policy rules which ensure intertemporal 
budget solvency. In the present Dutch context such rules may equally well imply automatic cuts of 
expenditures or increases in tax rates, of which the latter are most prominent in other models that do 
have endogenous fiscal solvency rules. Furthermore, since in both policy experiments deficits and 
debts deviate only modestly from baseline levels, incorporating fiscal solvency rules has only limited 
effects on the results. In the standard model version used here, tax rates, real government consumption 
as well as some minor types of nominal government outlays (certain types of income and capital 
transfers not related to social security) remain at their baseline levels. Approved budgets for the latter 
outlays are assumed to be unchanged. Other government expenditure categories are endogenous. in the 
model. 
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IH. A BIRD'S-EYE VIEW OF THE MODEL MORKMON U 

MORKMON II, acronym for the Dutch equivalent of Monetary-Real Quarterly Model for 
the Netherlands, is a quarterly macroeconometric policy model used for shqrt and medium-term 
forecasting and policy analysis. The model consists of about 400 equations, of which 80 are estimated 
behavioural equations. A detailed description of the model including a full listing of the equations and 
a number of simulation experiments can be found in Fase et al. (1992). MORK.MON II is the updated 
and improved version of its predecessor, which has been used at the Nederlandsche Banlc since the 
early 1980s. 

Broadly speaking, the model fits the modern-Keynesian tradition. Apart from the usual 
demand-side effects, supply-side effects play an important role in goods and labour markets. 
Moreover, wealth effects and income effects ensuing from interest and dividend payments are 
incorporated. In view of the latter, stock and bond markets are explicitly modelled including valuation 
and exchange rate effects. Expectations are adaptive and sometimes modelled implicitly by means of 
related variables. The simulation properties of MORKMON II appear to be relatively insensitive to 
the incorporation of forward-looking model-consistent expectations (Bikker et al., 1993). For the open 
economy of the Netherlands the main candidates for model-consistent expectations, such as the long­
term interest rate, exchange rates and prices, essentially depend on foreign (German) variables 
exogenous to the model. 

At the core of the monetary sector of MORKMON II are the supply of and the demand 
for financial assets present on the balance sheets of seven sectors: households, firms, pension funds 
including life insurance companies, banks, the central bank, the public sector and the foreign sector. 
There are about fifteen types of assets. The central interest rates are the money market or short-term 
rate (three-month deposit rate) and the capital market or long-term rate (yield on government bonds 
with an original maturity of ten years). The short-term interest rate follows from a policy reaction 
function, which reflects the monetary policy of stabilising the exchange rate of the guilder vis-a-vis 
the Deutsche Mark. It is directly attuned to the corresponding German rate, apart from expectations 
regarding the relative weakness or strength of the guilder, which are modelled as varying with the 
(lagged) spot premium of the guilder against the Deutsche Mark and the balance of trade. 

The long-term interest rate strongly depends on the German long-term rate. Additional 
explanatory variables are exchange rate expectations, measured ·by the inflation differential with 
Germany, and tensions between supply and demand in the domestic capital market. The long-term 
interest rate also represents the interest rates charged on long-term credit and mortgages to enterprises, 
households and the public sector. Other interest rates considered in the model are the rate on. short­
term bank credit, which depends on the short-term interest rate and the discount rate on promissory 
notes, the rates on demand deposits and time deposits, which are closely connected to the short-term 
interest rate, and the rate on savings deposits, which depends on both short and long-term market 
rates. The determination of these interest rates reflects the banlcs' price-setting behaviour .and is 
broadly consistent with the results of a recent survey on bank behaviour in the Netherlands (Swank, 
1994). 

The financial behaviour of households, firms, pension funds and banks is described by 
Brainard-Tobin (1968) type portfolio models (Fase, 1979 and 1984; Bildcer and Van Eis, 1993). The 
allocation of assets depends on the relevant interest rates, with gross substitution holding in the long 
run, and on other explanatory variables such as nominal GNP and the output gap, the latter measuring 
the state of the business cycle. Within this framework, liquid assets held by the private sector - M1 
and M3 - are determined. The monetary sector of MORKMON II also contains behavioural equations 
for asset prices, the dollar exchange rate, short and long-term credit demand by households and flITlls, 
trade credit, and direct investment of the foreign sector. A flow of funds like system of equations 
describes the· flows of interest and dividend payments between the seven sectors considered. This 
system, which is rather unique in its completeness, is based on the allocation of assets and liabilities 
across sectors and malces it possible to quantify in detail the income effects of interest and dividend 
changes on expenditure. 
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As said before, the real sector is modelled in a modem-Keynesian way. Real GDP is 
demand-determined in the short run because of sticky wages and prices in the non-tradables sector in 
particular. In the longer run, supply factors do affect output through the influence of the endogenous 
output gap, defined as the rate of capacity utilisation, on prices, non-residential private investment, 
import demand and exports. Potential output depends on real wages, real capital costs and 
accumulated capital within a vintage-model framework. Prices are modelled as costs plus a mark-up, 
which depends on the output gap and prices of foreign competitors. Wage determination reflects the 
bargaining process between employers and employees, incorporating hysteresis and Phillips curve 
effects of unemployment, and the shifting of taxes and social security premiums. 

As Chart 2 shows, monetary transmission in MORKMON II mainly operates through 
interest rate transmission channels, of which the quantitative significance is further discussed in 
Section V. These channels consist of the exchange rate, the intertemporal substitution of consumption 
and savings, the (user) cost of capital, house prices and financial asset prices, and the income and 
cash-flow channel. Changes in the money stock affect real economic activity only indirectly via 
income and cash-flow effects. Given the exchange rate policy and the high degree of capital mobility, 
the money stock is to a large extent endogenous. The availability of credit and equity, which 
constitute important monetary transmission channels in modem business cycle theories based on 
asynnnetrical information, adverse selection and moral hazard in financial markets (Bemanke, 1983; 
Greenwald and Stiglitz, 1993), does not influence real economic activity explicitly. Elements of credit 
and equity rationing, for which some evidence has been found fot the Netherlands (Swank, 1994), are 
captured, however, by the use of firms' after-tax cash flow and cumulated savings as the main 
financial indicators determining non-residential private investment in both the short and the long run. 
This is in line with the relatively strong preference of Dutch firms for financing investment from 
internally generated funds (De Haan, Koedijk and de Vrijer, 1994). 

MORKMON II has no explicit steady state. However, long-run properties have been 
taken into account by using error correction specifications, modelling short-term dynamics and 
adjustment towards long-term equilibrium relationships. The main equilibrium-restoring mechanisms 
in the labour and goods market are the endogenous unemployment rate and the degree of capacity 
utilisation which show up in the equations for wages, prices, imports of goods and non-residential 
investment. Apart from these mechanisms, other long-term relationships are important to the model's 
simulation properties. Cost and price equations are homogeneous with respect to (foreign) price 
variables. Purchasing power parity holds for prices of traded goods, with export prices being almost 
instantly fully determined by foreign competitors' prices. Private consumption features homogeneity 
in disposable income and wealth. Portfolio behaviour of households, enterprises, pension funds and 
banks is based on gross substitution of assets (Bikker and Van Els, 1993). Long-run money neutrality 
has not been imposed. 

IV. SIMULATION RESULTS AND THE ROLE OF FINANCIAL STRUCTURE 

This chapter analyses the impact of the policy experiments on the Netherlands' economy 
according to the model MORKMON II, also in connection with the financial structure of the Dutch 
economy. As stated before, in designing the simulations the effects of a foreign interest rate rise on 
world trade and prices are ignored. Hence, if higher interest rates reduce world trade growth, and 
according to many world models they do, the effects on the Dutch economy reported in this section 
will underestimate the true adverse impact on real GDP. Ar!other general remark concerns the 
openness of the Netherlands' economy, with total imports amounting to 46% of GDP in 1993. This 
implies that the effects of the policy experiments are passed on to foreign countries to a considerable 
extent. 
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1. Endogenous exchange rates vis-ii-vis non-ERM currencies 

The simulation outcomes for the first policy experiment are reported in Tables I. 1 and 
II.I. The temporary 100 basis points increase in short-term interest rates results in a rise of the long­
term interest rate of26 basis points in 1994 and 31 basis points in 1995. The increase in the rates of 
short-term lending and time deposits, set by banks, follows the increase in money market rates. Due to 
a small reduction in inflation, the rise of the real long-term interest rate slightly exceeds the increase 
in the nominal rate. The reduction in inflation is caused by the nominal effective appreciation of the 
guilder. In the medium term, the real effective exchange rate approximately returns to its baseline 
level. Owing to higher long-term interest rates and the lower general price level, stock prices and 
house prices fall ~below their baseline levels. The reduction in stock and bond prices causes 
households' financial wealth to decrease initially. This reduction is followed by a recovery to above­
baseline levels in 1997-2000, mainly owing to a higher propensity to save, caused by higher real 
interest rates, and an improvement in household net investment income. 

M2 and M3 initially rise due to the increase in the short-term interest rate, which 
considerably exceeds that of the long rate. Households and firms reallocate their portfolios, raising the 
share of liquid assets at the cost of capital market investments or long-term savings deposits. Thus, 
the rise ofM2 and M3 mainly stems from the flattening of the yield curve, which largely originates 
from Germany. With stronger term-structure effects, money holdings would have dropped below 
baseline levels. The initial increase in M2 and M3 is consistent with the semi-elasticities for short­
term and long-term interest rates in money-demand equations for the Netherlands (Fase and Winder, 
1993). In 1996, when short-term rates return to baseline levels, M2 falls below its base value in line 
with transactions demand. In contrast, M3 remains just above baseline due to the sluggish reallocation 
of savings between short-term and long-term saving deposits in response to changes in the term 
structure. The reduction in domestic banlc credit to the private sector is caused by the increase in 
interest rates, the long rate in particular, the decline of house prices and the reduction in expenditure. 

The temporary rise of domestic interest rates and the effective appreciation of the guilder 
initially have a modest negative impact on real activity. The sluggish negative response of real GDP 
in the first year is caused to some extent by the lagged impact of the decline of the cash flow of non­
financial enterprises on non-residential investment. In 1995, the reduction in real GDP reaches a 
maximum of -0.18%. A similarly small effect of short-term interest rate shocks results from an 
analysis with a VAR model for the Netherlands (Boeschoten et al., 1994). The main contributors to 
the decline of GDP are residential and non-residential investment and private consumption (see also 
Table III. 1 ). Despite the effective nominal appreciation of the guilder, the contribution of exports to 
the decline of GDP in 1994 is small. This reflects the fact that Dutch exporters almost instantly adjust 
their prices to those of foreign competitors. In 1995; as the decrease in capacity utilisation forces 
producers to seek additional sales abroad, exports are even above baseline. Owing to the effective 
appreciation of the guilder, the deflators of GDP and private consumption fall. In the long run, 
domestic prices tend to move in line with foreign prices. The reduction in wages is caused by both 
lower prices and higher unemployment. Government finances deteriorate mainly due to the rise of the 
long-term interest rate. In 1996, at the maximum, the central government financial deficit and the 
public sector debt are 0.19% of GDP and 0.79% of GDP above baseline, respectively. 

2. Fixed nominal exchange rates 

The results for the second policy experiment are presented in Tables I.2 and II.2. With 
inflation almost unchanged, nominal and real interest rates move in parallel. As there is no fall in 
prices, the increase in the real long-term interest rate and the user cost of capital is smaller than in the 
case of endogenous exchange rates, while the reduction in asset prices and households' wealth in 1994 
and 1995, which is caused by the increase in long-term interest rates, is also more modest than for the 
first policy experiment. M 2 and M 3 initially rise owing to the increase in short-term interest rates, 
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which again clearly exceeds the increase in long-term interest rates. After 1995, Mz returns to its 
baseline level; for M3, adjustment takes more time for reasons already discussed in Section 1. 

In the absence of exchange rate effects, the negative response of real GDP, reaching a 
maximum impact of -0.14% in 1996, is smaller than in case of endogenous exchange rates. Again, 
private consumption, residential and non-residential investment are the main contributors to the 
reduction in real GDP. The private consumption deflator slightly exceeds baseline levels, owing to the 
increase in the user cost of capital. This increase offsets the negative impact on prices of lower wages 
and the larger output gap. The increase in the central government financial deficit and the stock of 
public debt is fairly small, with maximum effects amounting to about 0.10% of GDP and 0.30% of 
GDP, respectively. · 

The results of both experiments suggest that, with temporary. interest rate shocks, real 
GDP eventually returns to its baseline level, even when nominal prices stabilise below baseline. This 
is due to fact that in the long run relative (factor) prices and the real effective exchange rate remain 
unchanged. Hence, long-term aggregate supply ·is not affected. Given the equilibrium-restoring 
mechanisms at work, this implies that real GDP cannot permanently deviate from baseline either. 
Medium-term deviations from base levels mainly reflect the internal dynamics of the model. 

3. The role of financial strnctnre 

Given the policy of the monetary authorities to stabilise the exchange rate vis-a-vis the 
Deutsche Mark, Dutch short and long-term interest rates are highly dependent on their German 
counterparts. In addition, due to the fact that there are no restrictions on international capital market 
transactions, the Dutch long-term interest rate is hardly affected by changes in the tension between 
supply and demand in the domestic capital market. In this sense, domestic financial structure is not a 
crucial factor in the determination of long-term interest rates and the term structure in the Netherlands. 

Focusing explicitly on interest rate transmission, it may be concluded that in the 
Netherlands financial structure limits the impact of short-term interest rate changes on real activity. In 
particular, the significance of the income charrnel for the transmission of changes in short-term 
interest rates is mitigated by the fact that the balance sheets of most sectors are dominated by assets 
and liabilities whose yields are mainly determined by capital market rates. Noteworthy in this respect 
is that short-term debt plays a rather modest role in the balance sheets of households and firms. In 
1993, short-term credit amounted to less than 10% of total borrowing by households and about 15% 
of total borrowing by firms including equity raised. For the government sector, in 1993 short-term 
debt was about 1 % of total government debt (see also Boeschoten et al., 1993). This relatively strong 
orientation of the private and public sector towards long-term borrowing has been stimulated, among 
other things, by the conduct of monetary policy in the Netherlands since the Second World War 
(Mallekoote and Moonen, 1994). 

The importance of the exchange rate as a channel of interest rate transmission on real 
economic activity is limited first and foremost by the fact that the Netherlands' most important trading . 
partners - Germany, Belgium and France - participate in the ERM. On the other hand, owing to large 
holdings of foreign assets by the private sector, financial structure reinforces the impact of exchange 
rate changes on real activity. For households, non-financial firms and pension funds, these holdings, 
including direct investment, amounted to over FI. 250 billion in 1990 (50% of GDP, see Sparling, 
1993). Hence, an appreciation of the guilder clearly results in a decrease in private sector wealth and 
in interest and dividend income received from the foreign sector. This will have a negative impact on 
real activity, although the accompanying reduction in the general price level will mitigate the real 
effects. 

As may be expected from the foregoing, changes in long-term interest rates have a bigger 
impact on the real economy than equivalent changes in short-term interest rates. Indeed, simulations 
with MORKMON II show that an increase in long-term interest rates by 1 percentage point, with 
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short-term interest rates unchanged, results in a decline ofreal GDP by 0.5%, whereas an increase in 
short-term interest rates by 1 percentage point, with long-term rates fixed, has almost no impact on 
real GDP. Moreover, these results are fairly consistent with impulse response effects generated by a 
V AR model for the Netherlands (Boeschoten et al., 1994). 

With government debt almost. completely long-term fmanced, government finances are 
not affected by changes in . the short-term interest rate itself. Since government debt is fully 
denominated in guilders, the sensitivity of the budget to changes in exchange rates is also limited. On 
the other hand, changes in the dollar exchange rate do affect government finances through the 
substantial government receipts from sales of natural gas, the price of which is based on the dollar 
price of crude oil. Nonetheless, the main reason for the worsening of government finances in both 
policy experiments is the increased burden of interest payments due to the higher long-term interest 
rate. 

Finally, the net debtor position of non-financial enterprises and the net creditor position 
of households have consequences for the transmission of interest rate changes on the real economy, as 
changes in net investment income of these sectors affect non-residential investment and private 
consumption, respectively. On the other hand, pension funds, which are by far the largest net creditors 
and benefit most from an increase in interest rates, contribute at least in the short run only marginally 
to changes in real GDP. In the medium term, however, they will reduce pension premiums in response 
to higher long-term interest rates, ·resulting in lower total wage costs for firms and higher disposable 
incomes for households. The net creditor position of pension funds thus contributes to the recovery of 
real GDP in the course of time. 

V. RELATIVE IMPORTANCE OF CHANNELS OF INTEREST RATE 
TRANSMISSION 

The structure of MORKMON II allows for attributing the total effects of the simulated 
interest rate changes on real activity to the following five transmission channels: 

(i) the income channel, which captures the impact of interest rate changes on the flows of 
interest and dividend payments between sectors and on pension premiums paid by 
employers and employees; 

(ii) the wealth channel, representing the impact of interest rate changes on expenditure 
through the response of financial asset prices and house prices and, hence, the value of 
households' wealth; 

(iii) the direct interest rate channel on consumption, which captures the intertemporal 
substitution effect of the change in interest rates on private consumption; 

(iv) the cost-of-capital channel, capturing the effects of the user cost of capital on non­
residential investment and on prices, as well as the direct effects of the change in interest 
rates on residential investment and inventory formation; 

(v) the exchange rate channel, which represents all effects triggered by the response of 
exchange rates to the change in interest rates. 

For both policy experiments considered, the relative importance of each of these channels 
has been investigated by means of a decomposition. To that end, each of the channels has been 
simulated separately against the baseline projection. This has been done by allowing the interest rate 
changes to affect only one channel at a time, using the full simultaneous structure of the model when 
simulating these changes (see Mauskopf and Siviero, 1994). Due to the interaction between different 
channels, the decomposed contributions do not necessarily add up to the simulated total effects. The 
residual effects in the underlying analysis are, however, small in magnitude, although they tend to 
increase somewhat towards the e:tid of the simulation period. An alternative approach is to eliminate 
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Chart 3 
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each of the channels successively. In that case, the contributions exactly add up to the total effect. The 
disadvantage of this approach, however, is that the importance of the channels depends on the 
sequence of elimination. 

As Chart 3 and Tables III.1 and III.2 illustrate, the quantitative contributions of each 
individual transmission channel to the change in GDP, with the exception of the exchange rate 
channel, are quite similar for both policy experiments. In the short run, the exchange rate channel is 
the dominant contributor to the decline of real GDP. This channel is mainly driven by the increase in 
imports owing to the effective appreciation of the guilder. In year two, one-third of the reduction in 
GDP is accounted for by the. wealth channel and the intertemporal substitution effect, both of which 
affect consumption, one-third by the exchange rate channel, and one-third by the cost-ofccapital 
channel. The latter channel runs through both investment categories, residential investment in 
particular. In year three, the cost-of-capital channel has become the major contributor, accounting for 
more than half of the reduction in GDP. The contribution of the income/cash flow channel in the first 
four years is almost nil. A closer look reveals that negative cash flow effects on non-residential 
investment are balanced by positive income effects on private consumption. Households' disposable 
income benefits from increasing receipts on short-term and long-term assets exceeding interest 
payments on mortgages, which rise only gradually. Towards the end of the simulation period, the cash 
flow channel becomes more important, in particular by further depressing non-residential investment. 
This reflects the net debtor position of noncfinancial enterprises. However, all other transmission 
channels now contribute positively to real GDP, which reaches a level just slightly above that in the 
baseline. 

VI. EVALUATION 

The results of the present analysis show that a change in the policy-determined short­
term interest rate per se only slightly affects real economic activity in the Netherlands. This is mainly 
due to the financial structure, with short-term borrowing playing a relatively modest role in the 
balance sheets of the private and public sector. The principal effects of a change in the short-term 
interest rate are indirect, in the sense that they arise through the response of the long-term interest rate 
and - depending on the development of foreign interest rates - the exchange rate. These two variables 
play a key role in the transmission process. According to the two policy experiments considered, a 
temporary 1 percentage point increase in the short-term rate leads to a 0.2% or 0.1 % decrease of GDP 
at maximum, depending on whether the exchange rate of ERM countries vis-a-vis non-ERM countries 
is endogenous or kept constant. The response of the economy to an interest rate rise is rather sluggish, 
partly because the decline of non-financial enterprises' cash flow affects non-residential investment 
with a lag. Apart from the exchange rate channel, the contributions of the other channels of interest 
rate transmission to the change in real GDP are remarkably similar for both policy experiments. 

Like all the results presented in this paper, these findings are conditional on a great 
number of assumptions. The first layer of these assumptions concerns the use of the 
macroeconometric model MORKMON II. Apart from the specific characteristics embodied in this 
model, dealt with in Section III, also more general aspects have to be mentioned, like the implicit 
assumption of the validity of policy simulation experiments in the first place (contrary to the Lucas- · 
critique), and the difficulty of taking credibility effects into account. Another issue, which relates to 
the model, is the absence of credit-supply effects on investment. These effects may be important to 
small firms in particular, although there is no empfrical evidence on the magnitude of these effects 
and measures for the availability of credit are difficult to obtain. 

A second layer of assumptions concerns the design of the policy experiments, which to 
some extent reflects the necessity of comparability with the results for the other countries participating 
in the BIS simulation comparison project. In this context, at least four issues have to be mentioned. 
The first and in this context probably most important one is the term-structure effect. On the basis of 
simulation results by the Bundesbank model, a 1 percentage point increase in the short-term interest 
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rate is assumed to be attended by a 0.2 percentage point increase in the long-term rate. As recent 
experiences have again shown, the yield curve depends on a wide range of factors and is very 
sensitive to changes in expectations and sentiments, and therefore relatively difficult to model or 
forecast, especially in the short run. Due to the key role of the long-term interest rate in the 
transmission process in the Netherlands, the term-structure effect is of crucial importance to the 
results of the policy experiments considered here. If a 1 percentage point increase in the short-term 
interest rate would, for instance, lead to a 1 instead of a 0.2 percentage point increase in the German 
long-term interest rate, then the maximum impact on GDP would more than double from -0.2% to -
0.5%. 

A second source of uncertainty, also related to expectations formation, are the 
assumptions regarding the response of exchange rates to changes in interest rates. If, for instance, 
exchange rates instantly jump, as is in accordance with forward-looking behaviour and open interest 
parity, then the exchange rate channel may be more pronounced than it is in the simulation results 
presented here. 

A third source of uncertainty is the response of government financing to interest rate 
changes. In our policy experiments, it has been assumed that the rise of government expenditure is 
financed by issuing long-term government debt. Alternatively, one may postulate that it is financed by 
higher income taxes, as is done in models using fiscal solvency rules. In that case, the adverse effects 
of higher interest rates on real activity would be stronger than presented here. The additional decrease 
in real GDP will, however, not exceed 0.1 % in the case of endogenous exchange rates and will even 
be smaller in the case of fixed nominal exchange rates. 

A fourth source of possible distortion of the results, which is related to the design of the 
experiments, is the fact that the effects of a foreign interest rate rise on world trade and prices have 
been ignored. Insofar as higher interest rates reduce world trade growth, the effects on the Dutch 
economy presented in this study underestimate the true adverse impact of an interest rate rise on real 
GDP. This element is of particular interest to an open economy, like that of the Netherlands. If, 
alternatively, we allow for the responses of world trade and prices as computed by means of the multi­
country model NI GEM (NIESR, 1994), then the decline of real GDP in the Netherlands amounts to 
approximately 0.4% instead of0.18% as reported in the present study. 

The former considerations and sensitivity analysis point to some of the main 
uncertainties surrounding the results of the policy experiments. They suggest that the interest rate 
transmission effects presented here are underestimating rather than overestimating the true effects. On 
the other hand, the outcomes of a number of recent empirical studies, such as a V AR analysis of 
monetary transmission and money demand and other research, suggest that the results for the 
Netherlands obtained by the macroeconometric policy model MORKMON II regarding the 
transmission of interest rate changes are quite robust. 
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Table 1.1 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Deviations from baseline* 

1. Policy-controlled interest rate (o/o) 
Three-month interest rate ........................ . 

2. Market-determined interest rates (o/o) 
Long-term interest rate ............................ . 

3. Other interest rates (0/o) 
Short-term bank lending rate ................... . 
Time deposit rate .................................... . 

4. Real interest rates 
Real long-term interest rate (o/o) .............. . 
User cost of capital ................................. . 

5. Exchange rates 
Nominal effective exchange rate ............. . 
Real effective exchange rate .................... . 
Guilder per Deutsche Mark ..................... . 
Guilder per US dollar .............................. . 

6. Asset prices and wealth 
Stock prices ." ........................................... . 
House prices ........................................... . 
Households' financial wealth ................... . 
Value stock of houses owned by 
households .............................................. . 

7. Net interest and dividend receipts 
(%GDP) 
Households ............................................. . 
Non-financial enterprises ........................ . 
Foreign seCtor ......................................... . 

8. Money and credit 

M2 ··························································· 
M3 .......................................................... . 
Domestic bank credit to private sector .... . 
Domestic bank credit to government ....... . 

1994 

1.00 

0.26 

1.00 
1.00 

0.27 
0.21 

0.51 
0.38 
0.00 

- 1.33 

- 0.72 
- 0.16 
- 0.78 

- 0.16 

0.06 
- 0.21 

0.11 

0.63 
0.34 

- 0.07 
- 1.06 

1995 

1.00 

0.31 

1.00 
1.00 

0.39 
1.04 

1.00 
0.65 
0.00 

- 2.70 

- 1.83 
- 1.13 
- 1.05 

- 1.14 

0.09 
- 0.14 

0.15 

0.52 
0.43 

- 0.36 
- 1.25 

1996 

0.00 

0.05 

0.00 
0.00 

0.18 
1.56 

0.62 
0.27 
0.00 

- 1.69 

- 1.72 
- 1.84 
- 0.18 

- 1.86 

0.05 
0.04 
0.05 

- 0.56 
0.12 

- 0.82 
1.04 

1997 

0.00 

0.02 

0.00 
0.00 

0.11 
0.85 

0.23 
0.00 
0.00 

- 0.58 

- 1.03 
- 1.52 

0.35 

- 1.56 

0.02 
- 0.04 

0.02 

- 0.69 
0.05 

- 0.94 
0.01 

1998 

0.00 

- 0.02 

0.00 
0.00 

- O.Ql 
- 0.41 

0.21 
- 0.06 

0.00 
- 0.47 

- 0.64 
- 1.14 

0.72 

- 1.16 

0.02 
- 0.06 

0.03 

- 0.46 
0.04 

- 0.84 
0.10 

1999 

0.00 

0.00 

0.00 
0.00 

- 0.03 
- 0.77 

0.23 
- 0.06 

0.00 
- 0.53 

- 0.49 
- 0.81 

0.68 

- 0.83 

0.02 
- 0.06 

0.04 

- 0.28 
0.07 

- 0.64 
0.44 

2000 

0.00 

0.04 

0.00 
0.00 

0.04 
- 0.30 

0.23 
0.01 
0.00 

- 0.54 

- 0.49 
- 0.71 

0.44 

- 0.72 

0.01 
- 0.05 

0.05 

- 0.21 
0.05 

- 0.47 
0.16 

Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: Two-year increase in domestic and foreign interest rates (exchange rates exogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (o/o) 
Three-month interest rate ......................... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (o/o) 
Long-term interest rate ............................. 0.28 0.36 0.04 - 0.02 0.00 0.02 0.03 

3. Other interest rates (0/o) 
Short-term bank lending rate .................... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 
Time deposit rate ..................................... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

4. Real interest rates 
Real long-term interest rate (0/o) ............... 0.28 0.35 0.02 - 0.04 0.00 0.04 0.04 
User cost of capital .................................. 0.22 0.70 0.96 0.72 0.25 0.02 0.05 

5. Exchange rates 
Nominal effective exchange rate .............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate ..................... 0.02 0.06 0.07 0.04 0.00 - 0.01 0.00 

Guilder per Deutsche Mark ...................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Guilder per US dollar ............................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

6. Asset prices and wealth 
Stock prices ............................................. - 0.69 - 1.63 - 1.23 - 0.45 - 0.24 - 0.24 - 0.26 

House prices ............................................ - 0.13 - 0.99 - 1.54 - 1.08 - 0.64 - 0.41 - 0.34 
Households' financial wealth .................... - 0.73 - 0.76 0.44 0.98 1.12 1.05 0.93 

Value stock of houses owned by 
households ............................................... - 0.13 - 0.99 - 1.56 - 1.12 - 0.67 - 0.43 - 0.36 

7. Net interest and dividend receipts (o/o 
GDP) 
Households .............................................. 0.06 0.09 0.05 0.02 0.02 0.02 0.01 

Non-financial enterprises ......................... - 0.17 - 0.09 0.03 - 0.06 - 0.07 - 0.06 - 0.06 

Foreign sector .......................................... 0.00 0.00 - 0.02 - 0.03 - 0.04 - 0.03 - 0.03 

8. Money and credit 

M2 ··························································· 0.58 0.67 - 0.07 - 0.15 0.00 0.03 0.00 

M3 ........................................................... 0.36 0.69 0.59 0.51 0.46 0.42 0.35 

Domestic bank credit to private sector ...... - 0.05 - 0.29 - 0.64 - 0.64 - 0.46 - 0.28 - 0.16 

Domestic bank credit to government ........ - 1.60 - 2.85 0.05 0.57 0.68 0.57 0.40 

* Percentage deviations if the baseline is in levels or an index; absolute differenCes if the baseline is in percentages(%). 



- 466 -

Table II.l 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ................................................. - 0.10 - 0.18 - 0.15 - 0.09 - 0.01 0.03 0.02 
Private consumption ................................. - 0.05 - 0.16 - 0.22 - 0.18 - 0.04 0.10 0.10 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ................. 0.00 - 1.14 - 2.21 - 1.32 - 0.33 - 0.02 0.00 
Non-residential private investment ........... - 0.24 - 0.91 - 1.23 - 0.75 0.06 0.84 1.04 
Inventory formation(% GDP) .................. - 0.03 - 0.00 0.03 - 0.00 - 0.01 0.01 0.01 
Exports of goods and services .................. - 0.04 0.05 0.10 0.06 0.02 - 0.03 - 0.07 
Imports of goods and services .................. - 0.01 - 0.09 - 0.22 - 0.20 - 0.02 0.17 0.19 

2. Unemployment rate (o/o) 
Registered unemployment rate ................. 0.07 0.13 0.12 0.07 0.03 0.02 0.02 

3. Real disposable income 
Real disposable wage income per 
employee ................................................. 0.05 - 0.01 - 0.19 - 0.19 0.00 0.04 - 0.07 

4. Inflation and wages 
GDP deflator ........................................... - 0.08 - 0.36 - 0.47 - 0.35 - 0.32 - 0.26 - 0.16 
Private consumption deflator .................... - 0.13 - 0.35 - 0.35 - 0.23 - 0.27 - 0.29 - 0.22 
Wage rate in enterprises ........................... - 0.06 - 0.32 - 0.53 - 0.48 - 0.38 - 0.29 - 0.20 
Unit labour cost in enterprises .................. - 0.01 - 0.28 - 0.55 - 0.51 - 0.43 - 0.35 - 0.24 
Import price of goods ............................... - 0.51 - 1.00 - 0.62 - 0.23 - 0.21 - 0.23 - 0.23 

5. Government accounts (o/o of nominal 
GDP) 
Revenues (tax plus non-tax) ..................... 0.00 0.01 0.02 0.02 0.03 0.03 0.02 
Primary expenditures ............................... 0.04 0.08 0.08 0.04 0.02 0.01 0.00 
Interest payments ..................................... 0.03 0.10 0.13 0.13 0.12 0.11 0.11 
Central government fillancial deficit 2 ...... 0.03 0.12 0.19 0.16 0.12 0.10 0.10 
Public sector debt ............ : ........................ 0.17 0.56 0.79 0.78 0.78 0.76 0.74 

6. Current account(% of nominal GDP) 
Trade balance ........................................... 0.02 0.09 0.13 0.10 0.01 - 0.08 - 0.10 
Net interest payments by foreign sector .... - 0.03 - 0.08 - 0.06 - 0.03 - 0.03 - 0.04 - 0.04 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a% sign). 2 The central government financial deficit is a major policy variable in the Netherlands; due to 
statistical distortions and differences in measurement (cash versus transactions based), the deficit may differ from the 
balance of primary expenditures plus interest payments minus revenues. 
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Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Two-year increase in domestic and foreign interest rates (exchange rates exogenous) 

Deviations from baseline1 1994 1995 1996 1997 1998 1999 2000 
. 

1. Real GDP and its components 
Real GDP ................................................. - 0.04 - 0.12 - 0.14 - O.D7 - 0.01 0.01 0.01 
Private consumption ................................. - 0.08 - 0.25 - 0.26 - 0.10 0.03 0.11 0.11 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ................. - 0.02 - 1.30 - 2.54 - 1.32 - 0.03 - 0.02 - 0.15 

Non-residential private investment ........... - 0.17 - 0.61 - 0.75 - 0.43 - 0.02 0.34 0.46 

Inventory formation(% GDP) .................. - 0.01 - 0.00 0.01 - 0.00 - 0.00 0.01 0.00 

Exports of goods and services .................. - 0.00 0.01 0.10 0.01 - 0.01 - 0.04 - 0.05 

Imports of goods and services .................. - 0.07 - 0.26 - 0.32 - 0.16 0.02 0.11 0.11 

2. Unemployment rate {f>/o) 
Registered unemployment rate(%) .......... 0.02 0.06 0.08 0.04 0.01 0.01 0.01 

3. Real disposable income 
Real disposable wage income per 
employee .................................................. 0.00 - 0.05 - 0.11 - 0.06 0.05 0.06 0.00 

4. Inflation and wages 
GDP deflater ............................................ 0.00 - 0.01 - 0.03 - 0.03 - 0.01 0.02 0.05 

Private consumption deflator .................... 0.02 0.05 0.06 0.04 0.00 - 0.01 0.01 

Wage rate in enterprises ........................... 0.00 - 0.05 - 0.12 - 0.12 - 0.07 - 0.02 0.01 

Unit labour cost in enterprises .................. 0.01 - 0.02 - 0.11 - 0.13 - 0.09 - 0.04 - 0.00 

Import price of goods ............................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5. Government accounts (o/o of nominal 
GDP) 
Revenues (tax plus non-tax) ..................... 0.02 0.04 0.03 0.01 0.02 0.02 0.01 

Primary expenditures ···········-··················· 0.02 0.03 0.04 0.01 0.00 0.00 - 0.01 

Interest payments .................................... 0.02 0.08 0.10 0.10 0.09 0.08 0.09 

Central government financial deficit2 ....... 0.01 0.06 0.10 0.08 0.07 0.06 0.07 

Public sector debt ............................. , ........ 0.03 0.16 0.29 0.30 0.29 0.30 0.32 

6. Current account (0/o of nominal GDP) ' 

Trade balance ........................................... 0.03 0.12 0.15 0.07 - 0.01 - 0.06 - 0.06 

Net interest payments by foreign sector .... 0.06 0.05 0.00 0.02 0.03 0.02 0.02 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a % sign). 2 The central government financial deficit is a major policy variable in the Netherlands; due to 
statistical distortions and differences in measurement (cash versus transactions based), the deficit may differ from the 
balance of primary expenditures plus interest payments minus revenues. 
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Table III.I 

Contribntions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 
. 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Discre-
cash flow effect capital rate pancy 

on con-
sumption 

Real GDP: first year after shock* .............. - 0.10 0.00 - 0.01 - 0.01 -0.01 - 0.07 0.00 

of which: 

Private consumption ........................ .•.......... - 0.03 0.02 - 0.02 - 0.03 - 0.00 0.02 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ····················· - 0.00 0.00 - 0.00 0.00 - 0.00 0.00 0.00 
Non-residential private investment ............... - 0.03 - 0.02 - 0.00 - 0.00 - 0.00 - 0.01 0.00 
Inventory formation ..................................... - 0.03 0.00 0.00 0.00 - 0.02 - 0.01 0.00 
Exports ........................................................ - 0.03 - 0.00 0.00 0.00 - 0.00 - 0.02 0.00 
Imports ........................................................ 0.01 - 0.00 0.01 0.02 0.02 - 0.04 - 0.00 

Real GDP: second year after shock* ......... - 0.18 - 0.01 - 0.03 - 0.03 - 0.05 • O.o? 0.01 

of which: 

Private consumption ..................................... - 0.10 0.03 - 0.08 - 0.08 - 0.02 0.05 0.01 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ..................... - 0.06 0.00 - 0.01 - 0.00 - 0.06 0.00 0.00 
Non-residential private investment ............... - 0.11 - 0.05 - 0.00 - 0.01 - 0.03 - 0.04 0.01 
Inventory formation ..................................... - 0.00 - 0.00 0.00 - 0.00 - 0.00 - 0.00 - 0.00 
Exports ........................................................ 0.03 - 0.00 0.01 0.01 - 0.00 0.02 - 0.00 
Imports ........................................................ 0.06 0.01 0.05 0.05 0.06 - 0.10 - 0.01 

Real GDP: third year after shock* ............ - 0.15 - 0.01 - 0.03 - 0.02 - 0.08 - 0.02 0.02 

of which: 

Private consumption ...................................... - 0.13 0.03 - 0.10 - 0.05 - 0.04 0.02 0.01 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential-private inVestment ..................... - 0.11 0.00 - 0.01 - 0.00 - 0.11 0.00 0.02 
Non-residential private investment ............... - 0.15 - 0.05 0.00 - 0.01 - 0.05 - 0.06 0.01 
Inventory formation ..................................... O.D3 - 0.00 - 0.00 - 0.00 0.02 0.02 - 0.00 
Exports ........................................................ 0.07 - 0.00 0.01 0.01 0.00 0.06 - 0.00 
Imports ........................................................ 0.15 0.01 0.07 0.04 0.10 - 0.06 - 0.02 

··"-·I 
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Table III.l (cont.) 

Contributions to GDP clumges by clumnel of trausmission and by variable 

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous) 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Disc re-
cash flow effect capital rate pancy 

on con-
sumption 

Real GDP: fourth year after shock* .......... - 0.09 - 0.01 - 0.01 - o.oo - 0.06 - 0.02 0.01 

of which: 

Private consumption ..................................... - 0.11 0.02 - 0.04 - 0.00 - 0.04 - 0.04 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ..................... - 0.06 0.00 - O.Ql - 0.00 - 0.06 - 0.00 0.00 
Non-residential private investment ............... - 0.09 - 0.03 0.01 - 0.00 - 0.04 - 0.04 0.02 
Inventory formation ..................................... - 0.00 0.00 - 0.00 - 0.00 - 0.00 - 0.00 0.00 
Exports ........................................................ 0.04 - 0.01 0.01 0.00 0.01 0.04 - 0.00 

Imports ..•..................................................... 0.13 0.01 0.03 0.01 0.08 0.02 - 0.01 

Real GDP: fifth year after shock* ............. - 0.01 - 0.03 0.01 0.00 - 0.01 0.01 0.00 

of which: 

Private consumption ..................................... - 0.02 O.Ql 0.01 0.02 - 0.02 - 0.02 - 0.01 
Government expenditure ······························ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ..................... - 0.02 0.00 - 0.01 - 0.00 0.00 - 0.00 - 0.01 
Non-residential private investment ............... 0.01 - 0.05 0.02 0.00 0.01 0.02 0.01 
Inventory formation ..................................... - 0.01 0.00 - 0.00 0.00 - 0.00 - O.Ql 0.00 
Exports ........................................................ 0.02 - 0.02 0.00 - 0.00 0.00 0.03 0.00 
Imports ........................................................ O.Ql 0.03 - 0.01 - 0.01 - 0.00 - 0.00 0.00 

Real GDP: final year after shock* ............. 0.02 - 0.06 0.03 0.00 0.01 0.02 0.02 

of which: 

Private consumption ..................................... 0.06 - 0.03 0.05 0.02 O.Ql 0.01 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Residential private investment ..................... - 0.00 - 0.00 - 0.00 - 0.00 - O.Ql 0.00 0.01 
Non-residentiai private investment ............... 0.13 - 0.06 0.02 - 0.01 0.07 0.08 0.03 
Inventory formation ..................................... 0.01 - 0.00 0.00 0.00 0.00 0.01 - 0.00 

Exports ........................................................ - 0.05 - 0.03 - 0.00 - 0.01 - O.Ql - 0.01 0.01 

Imports ...•.................................................... - 0.13 0.07 - 0.05 - 0.01 - 0.05 - 0.06 - 0.02 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table III.2 

Contribntions to GDP changes by channel of transmission and by variable 

Policy experi~ent: Two-year increase in domestic and foreign interest rates (exchange rates exogenous) 
. 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Discre-
cash flow effect capit3.l rate pancy 

on con-
sumption 

Real GDP: first year after shock* .............. - 0.04 0.00 - 0.01 - 0.01 - 0.01 0.00 - 0.00 

of which: 

Private consumption ..................................... - 0.05 0.02 - 0.02 - 0.03 - 0.00 0.00 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.00 0.00 - 0.00 - 0.00 - 0.00 Q.00 0.00 
Non-residential private investment ............... - 0.02 - 0.01 - 0.00 - 0.00 - 0.00 0.00 0.00 
Inventory formation ..................................... - 0.01 0.00 0.00 0.00 - 0.02 0.00 0.00 
Exports ........................................... , ............ - 0.00 - 0.00 0.00 0.00 - 0.00 0.00 0.00 
Imports ························································ 0.05 - 0.00 0.01 0.02 0.02 0.00 0.00 

Real GDP: second year after shock* ......... - 0.12 - 0.00 - 0.03 - 0.03 - 0.05 0.00 - 0.00 

of which: 

Private consumption ..................................... - 0.15 0.04 - 0.08 - 0.08 - 0.02 0.00 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.06 0.00 - 0.01 - 0.00 - 0.06 0.00 0.00 
Non-residential private investment ............... - 0.08 - 0.04 - 0.00 - 0.01 - 0.03 0.00 0.00 
Inventory formation ..................................... - 0.00 - 0.00 0.00 - 0.00 - 0.00 0.00 - 0.00 
Exports ························································ 0.01 - 0.00 0.01 0.01 - 0.00 0.00 0.00 
Imports ························································ 0.17 0.01 0.05 0.05 0.06 0.00 0.00 

Real GDP: third year after shock* ............ - 0.14 - 0.00 - 0.03 - 0.02 - 0.08 0.00 0.00 

of which: 

Private consumption ..................................... - 0.15 0.04 - 0.10 - 0.05 - 0.04 . 
0.00 - 0.00 

Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.12 0.00 - 0.01 - 0.00 - 0.11 0.00 0.00 
Non-residential private investme.nt ............... - 0.09 - 0.04 0.00 - 0.01 - 0.05 0.00 0.01 
Inventory formation ..................................... 0.01 - 0.00 - 0.00 - 0.00 0.02 0.00 - 0.00 
Exports ........................................................ 0.02 - 0.01 0.01 0.01 0.00 0.00 0.00 
Imports ..................................... , ... , .............. 0.21 0.00 0.07 0.04 0.10 0.00 - 0.00 
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Table IIL2 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Two-year increase in domestic and foreign interest rates (excha.nge rates exogenous) 
. 

Direct 
interest 

Total Income/ Wealth rate Cost of Exchange Discre-
cash flow effect capital rate pancy 

on con-
sumption 

Real GDP: fourth year after shock* .......... - O.o? - 0.00 - 0.01 - o.oo - 0.06 0.00 0.00 

of which: 

Private consumption ..................................... - 0.06 0.03 - 0.04 - 0.00 - 0.04 0.00 - 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.07 0.00 - 0.01 - 0.00 - 0.06 0.00 0.00 
Non-residential private investment ............... - 0.05 - 0.03 0.01 - 0.00 - 0.04 0.00 0.01 
Inventory formation ..................................... - 0.00 0.00 - 0.00 - 0.00 - 0.00 0.00 - 0.00 
Exports ........................................................ 0.01 - 0.01 0.01 0.00 0.01 0.00 0.00 
Imports ........................................................ 0.11 - 0.00 0.03 0.01 0.08 0.00 - 0.01 

Real GDP: fifth year after shock* ............. - 0.01 - 0.02 0.01 o.oo - 0.01 0.00 0.01 

of which: 

Private consumption ..................................... 0.02 0.02 0.01. 0.02 - 0.02 0.00 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.00 0.00 - 0.01 - 0.00 0.00 0.00 0.00 
Non-residential private investment ............... - 0.00 - 0.04 0.02 0.00 0.01 0.00 0.01 
Inventory formation ..................................... - 0.00 0.00 - 0.00 0.00 - 0.00 0.00 - 0.00 
Exports ........................................................ - 0.01 - 0.01 0.00 - 0.00 0.00 0.00 0.00 
Imports ........................................................ - 0.01 0.02 - 0.01 - 0.01 - 0.00 0.00 - 0.01 

Real GDP: final year after shock* ............. 0.01 - 0.05 0.03 0.00 0.01 0.00 0.02 

of which: 

Private consumption ..................................... 0.07 - 0.02 0.06 0.02 0.01 0.00 0.00 
Government expenditure .............................. 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 
Residential private investment ..................... - 0.01 - 0.00 - 0.00 - 0.00 - 0.01 0.00 0.00 
Non-residential private investment ............... 0.06 - 0.05 0.02 - 0.01 0.07 0.00 0.02 
Inventory formation ..................................... 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 
Exports ........................................................ - 0.04 - 0.03 - 0.00 - 0.01 - 0.01 0.00 0.01 
Imports ........................................................ - 0.07 0.06 - 0.05 - 0.01 - 0.05 0.00 - 0.02 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not a4d to the total 
effect. 

I 
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A macroeconomk evaluation of the Spanish monetary polky 
transmissirnm mechanism 

Ricardo Mestre1 

INTRODUCTION 

The present document describes the impact of a monetary shock simulated with the 
MOISEES model, and summarises the conclusions that can be drawn from the exercise. The original 
definition of the shock, suggested by the BIS, envisaged a temporary and a permanent interest rate 
increase both with fully flexible and fixed exchange rates. The experiment had to be carried out with 
the macroeconomic models of a number of central banks, and an important aspect was to differentiate 
clearly between the responses attributable to the structure of the models and to the true underlying 
financial structures. 

The two simulations outlined in the document exactly match the final agreed-upon 
definition of the shocks: a temporary increase in the (nominal) intervention rate in 1994-95, and an 
immediate return to baseline; and the same exercise with a path of foreign interest rates compatible 
with a stable nominal exchange rate. Further evidence is gathered by decomposing the channels of 
transmission of the shock. 

The note is structured as follows. A second section, following this one, will outline the 
general properties of the MOISEES model. The particularities of the model will be linked to its 
background: the specific needs it was to cover, and its usage. A brief explanation of some of its most 
important blocks will be given, with special emphasis on the financial block, and the most important 
planned improvements will be summarised. A third section will discuss the actual simulations 
performed, and the changes in the model that a proper handling of the exercise made necessary. 
Results of the chosen simulations will be discussed in this section, as will further evidence gathered 
through additional experimentation. A fourth section will describe an attempt at decomposing the 
most important channels of transmission of the monetary shock, and their relation to the true 
underlying channels, indicating the most troublesome points of the procedure. The last section will 
summarise the main conclusions of the exercise. 

II. GENERAL STRUCTURE OF THE MODEL 

L General backgromull to the model 

The MOISEES model was first estimated in the Spanish Ministry of Economy at the end 
of the 1980s. Its main use there was to simulate alternative scenarios, always with a baseline 
constructed around a forecast not directly related to the model itself. The rationale behind its structure 
was that a small, highly aggregated general-equilibrium model was better suited to the calibration of 
fiscal policy than a huge macroeconomic model or a host of small partial-equilibrium models. The 
fiscal sector, or fiscal block, of the model was large relative to the rest of the model, as this was one of 

1 The author wishes to thank Angel Estrada, Fernando Gutierrez, Luis Angel Maza, Teresa Sastre and Juan Luis Vega 
for their relevant contributions and corrections to a :first draft of the document. As usual, the views expressed in this 
paper and all remaining errors are the sole responsibility of the author. 

I, 
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the characteristics that could help in introducing specific fiscal policy shocks into the model. The 
monetary block, on the other hand, was extremely poor due to the lack of financial structure, as this 
was not a major issue at the Ministry. 

The model was lent to the Bank of Spain, where a major respecification is being 
undertaken in order to turn it into a more manageable tool for monetary policy analysis. The Research 
Department of the Bank of Spain has other quantitative tools, and the model is not meant to replace 
all these but rather to complement them in those fields where it may have some advantages. In 
particular, the model is not used, nor will it be used in the near future, for regular monetary policy 
progrannning, for which partial-equilibrium, medium to short-term models are preferred. The 
implication of this complementarity is that the model is not expected to depict the short-run impact of 
an alternative scenario as accurately as other tools at the Banlc, while its long-run behaviour has to be 
carefully gauged as this is the field where the model can excel. The model is, as a consequence, 
increasingly becoming a long-run analysis tool. This is the justification of the widespread use of co­
integration techniques in the re-estimation of the model. 

The model is annual, with an historical database beginning in 1964, although some series 
go as far back as 1954. Most of the structure of the model closely follows the current National 
Accounts structure, the database being a homogenised version of the Spanish National Accounts 
based in 1986. As a consequence, the real economy (real output and demand) is better portrayed than 
the financial side of the economy. The MOISEES model is from this point of view a fairly standard 
macroeconomic model. We plan soon to introduce some Financial Accounts considerations as an 
important add-on to the structure of the model. These and other changes will be explained in a later 
section. 

2. Brief description of blocks illll the model 

This section will give a rough description of the general structure of the model, and the 
different blocks incorporating it. Rather than going into detail, a comprehensive bibliographic 
reference will be given. All we need for this document is a general understanding of some key points 
of its structure that will help us in the comprehension of the transmission of the particular shock 
envisaged. 

The model was built at the Ministry of Economy around a particular supply block that 
embraced the idea that the economy is bound to undergo all ldnds of shortages. Three types of 
shortage were envisaged for individual firms: a shortage of demand, a shortage of labour supply and a 
shortage of capital stock. Aggregate supply was considered to undergo all three shortages to differing 
degrees, as the share of firms enduring a specific type of shortage is time-varying. The shortage of 
demand is considered to be a Keynesian regime, while a capital stock shortage is considered to be a 
potential-output regime and a shortage of labour supply a classical regime. The frnal outcome after 
aggregating firms is an economy where an equilibrium is never fully reached, as there will always be 
firms undergoing some kind of shortage. Within this framework, the interesting point is what kind of 
shortage is proportionately the most important. This is a key consideration when judging if fiscal 
policy has to affect demand (a mostly Keynesian economy, or an economy under a strong Keynesian 
regime), the labour market (a mostly classical economy) or the capital markets (an economy nearing 
its potential output point). The underpinnings of this block are explained in full detail in other 
publications (see [l], [3] and [6]). 

Another important block, both for understanding the model and for its great implications 
in the simulations that follow, is the wages-prices formation mechanism. Two equations concur in 
determining the price and nominal wage level, following the Layard-Jackman-Nickell framework. An 
explicit wage-bargaining process is modelled, and the relative strength oflabour unions and firms is a 
key factor explaining the wage-price spiral. Other important factors are the tax wedge, productivity 
growth and the unemployment level. The short-run Phillips curve has explicitly some degree of slope. 
A problem with this type of framework is the indetermination of what sets the price level: at first 
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·glance it seems that the general price level is fully determined in the labonr market; bnt this may be 
misleading, as in a general-equilibrium framework both equations may only be explaining the wage­
price spiral, but not the specific level ::it which it is happening. 1bis particular point was worth testing 
thoroughly, and after much experimentation the conclusion was reached that the price level was 
uniquely determined by the level of liquid assets. The model was found to have a neutral monetary 
policy in the long-run (see [10]). 

The demand block is quite standard: a private consumption equation, a business and a 
residential investment equation, and equations for both imports and exports. A relevant fact in the 
consumption equation is the particular role played by wealth; wealth as included in the model 
embraces all forms of assets in private hands. In particular, it includes all liquid asset holdings, not 
netted out with credits, implying strongly non-rational agents. This is not the case, as the variable has 
been included in the equation to ensure that a long-run unit elasticity of consumption and disposable 
income is achieved. As will be shown later, the long-run impact of wealth on consumption is not an 
outstanding feature in the simulations. This is not the case in the short run, though. Accelerations in 
wealth greatly affect the short-run behaviour of consumption, and this is mainly felt in the second year 
after a monetary shock is given. This factor may be more related to the model than to the real 
economy, as alternative specifications of the equation, particularly when net financial wealth is 
included, change this behaviour significantly. 

The business investment equation is much more straightforward, and its response seems 
to capture well the general behaviour of this aggregate. Residential investment, however, lacks a 
proper housing prices variable, although this may be a factor of secondary importance. Unfortunately, 
the model lacks endogenous mortgage rates. 

The trade balance is determined by one equation explaining imports, and another 
explaining exports of goods and services excluding tourism. This exclusion may be relevant once the 
exchange rate is allowed to move. Both equations show great sensitivity to changes in 
competitiveness, and imports show a significant short-run response to changes in business investment, 
a most relevant factor affecting the outcome of most of the simulations carried out with the model. 

The fiscal block has no behavioural equations, but it has a lot of reaction functions that 
attempt to mirror some of the simplest rules followed by the fiscal authorities in setting spending. 
These rules vary with the particular component, but most of them are set as a proportion of lagged 
nominal GDP (implying a decision rule that sets spending the year before it is actually spent). 
Government revenues react to the economic situation in a quite automatic way, the only exception 
being direct taxes. Indirect taxes, social security revenues and other important components are directly 
linked to the variables they tax (consumption, employee compensation, etc.). Direct taxes, on the 
other hand, are linked to nominal GDP with an elasticity implying a positive and lasting effect of 
inflation. This relatively strong non-neutrality of direct taxes has far-reaching implications in the long­
run behaviour of the model. This matter will be thoroughly addressed. The final picture is that of real 
spending and revenues with some degree of inertia in nominal terms. The implications are that the 
Government is impacted in the short run by a fall in inflation. 

Net government interest payments are fully modelled, including an implied interest rate 
that closely follows the long-term interest rate of the model, and an endogenous debt. 

A good general account of the full model may be found in [3]. 

3. The financial block 

The financial block merits special attention. Its structure is unrealistically simple, first 
because of the aim the model was designed to fulfil, but also because of the important changes the 
financial markets endured until the late 1980s, precluding a detailed description of the financial 
markets (see [HJ). Lack of data was the main factor behind the original specification of this block. 

I 
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Two possible monetary policy settings were defined: an exogenous long-term interest 
rate, or an exogenous M1 supply. When interest rates were stable, a demand for real M1 was included 
in the model; when M1 was exogenous, an equation linking the long-term interest rate to M2 (and 
other variables) replaced the other equation. Both were roughly the inverse of the other equation. A 
further equation explained the demand for liquid assets other than M1 included in ALP, the broadest 
aggregate. M 2 was perfectly controlled by the monetary authority - once exogenous - but the full 
aggregate ALP was always determined within the model. A PPP equation was used for the exchange 
rate, although most simulations were carried out with fixed nominal exchange rates. 

This particular financial block is being overhauled, with the inclusion of a demand for 
ALP compatible with the standard framework at the Bank of Spain, the inclusion of credit demand, 
and a full endogenisation of net financial wealth. Carrying out the current exercise with liquid assets 
modelled as two separate components, though, is not a major problem, as its goal is carefully to 
decompose the channels of transmission of monetary policy. Our purpose is to analyse the agents' 
decision-taking process, not to try to forecast the behaviour of a particular monetary aggregate. 

Ongoing fmancial deregulation in Spain has had a strong impact on the conduct of 
monetary policy. The general framework used for the current exercise, for which the block has been 
revised, is that of a central bank that issues or withdraws money through the interbank lending market. 
The central bank controls the money it supplies adjusting an intervention rate (the three-month 
interbank lending rate, one of the most directly affected by actual intervention rates, see [2]), the only 
short-term interest rate appearing in the model. The other two important interest rates that have a role 
in the model, the banking institution deposits rate and the medium to long-term public debt implied 
rate - including only public debt in domestic private hands - react to changes in the intervention rate 
and the short-term interest rate of the Deutsche Mark and dollar in the Euro-market. The implied rate 
of the gross public debt moves closely in line with the long-term interest rate. This framework is only 
valid starting in the latter half of the 1980s, so the new equations included in the model cover a short 
span of time, and their statistical strength is a matter for conjecture. It is, though, as good a 
representation of the current procedure for conducting monetary policy as can be obtained today. 

There is some criticism as to the appropriateness of the financial block described. First, 
because data on monetary aggregates - starting in 1964 - include a long period of strong government 
intervention and barely significant financial markets.· Interest rates of all kinds, too, were mainly set 
by the authorities. Second, because the extremely recent but deep-seated deregulation process is still 
affecting the elasticities in the equations involved in the block, and may strongly affect the size and 
timing of the simulated shock for the period for which the simulations have been carried out. In order 
to ease this issue, some experimentation was performed with other models used in the Research 
Department of the Bank of Spain, and a check was made that interest rate responses were very similar 
in all cases. As expected, there were some differences in the behaviour of the monetary aggregates 
(ALP) and in the impact of the simulated shock on real output and inflation, although the MOISEES 
model may be depicting these last two variables better. 

4. Pilllnlllled improvemellllts 

As mentioned, the model is undergoing a major revision. Its current version includes a 
totally new demand block, with equatioris not only re-estimated but re-specified: consumption is now 
split into durables and non-durables, although an equation for total consumption remains for certain 
specific simulations; residential investment includes a housing price variable linked to financial 
variables; imports are split into energy and non-energy imports, etc. The supply block is being totally 
rewritten in a more traditional framework, placing special emphasis on explicitly modelling a 
tradables and a non-tradables (protected) sector. The financial block will be re-estimated along the 
lines defined by the financial model used for monetary prograrmning, and will explicitly model the 
behaviour of banking institutions, including both the monetary aggregates and their counterparts -
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banking sector credits - and the interrelatedness of interest rates. The current exercise may serve as a 
stepping-stone in this process. 

An additional but important improvement ranking high on our agenda is the change of 
data frequency. Most of the new equations have been estimated in both annual and quarterly data. 
Unfortunately, the Spanish Quarterly National Accounts are still incomplete. 

IH. SIMULATIONS 

Besides the changes and improvements currently being introduced into the model, the 
relative scantness of its current financial block prompted the idea that some sort of enrichment was 
needed for this exercise. First, it was necessary to link the exchange rate to the foreign interest rate 
differential. Next, the transmission mechanism linldng the intervention rate and other domestic 
interest rates had to be greatly improved, in order to substantiate the overall behaviour of the financial 
block. Finally, the neutral fiscal policy envisaged in the first exposition of the exercise led us to 
experiment with different behaviours of direct taxes, as they are currently much too sensitive to the 
general (nominal) level of activity. 

1. Changes undertaken for the exercise 

The first step was to stretch the baseline until at least the year 2000. This was done by 
.frrst tailoring the Bank of Spain forecast, closely in line with the Government's convergence plan, to 
the requirements of the model; and further, to extend it to the year 2020, in order to be able to analyse 
the long-run behaviour of the model. We needed a reliable test of the long-run neutrality of a 
monetary shock, something we expect from our models, to increase our confidence in the outcome of 
the exercise. This check was made necessary by the changes implemented in the financial block that 
will be explained later. 

Once this step had been covered, the exchange rate depreciation had to be related to 
changes in the foreign interest rate differential. The model originally included a PPP relationship, a 
not very helpful equation for this exercise but a tried and tested one. It was decided to use it to model 
agents' expectations about a future depreciation of the peseta, in order to avoid a future exchange rate 
irrevocably fixed by monetary authorities. The changes included the modelling of expected currency 
depreciation with the help of the PPP equation, and the definition of an actual depreciation compatible 
with the expected future exchange rate and the interest rate differential. Agents in the economy 
perfectly forecast the exchange rate given the baseline monetary policy, and the current exchange rate 
is depreciated in order to ensure both that expectations are fulfilled and that actual depreciation 
coincides with the interest rate differential with the rest of the world. As agents never forecast the 
monetary policy (they always think it will return to baseline), the monetary authority is able to 
appreciate the peseta by a given amount, but at the cost of ever-increasing domestic interest rates. It 
should be stressed that agents never revise their expected future monetary policy, but they adjust their 
exchange rate expectations should this policy actually change. This means that the credibility of the 
monetary authorities never changes but always coincides with the credibility level implied in the 
baseline. 

Another absolutely necessary change was to streamline better the relationships among 
different domestic interest rates. The model originally had two possible monetary policy settings: 
either the central bank decided on the level of supply of M1, or the decisions were taken in terms of 
stabilising the long-term interest rate. The deposit rate was then linked to the long-term rate by a 
simple reaction function. The first step for improving this set-up was to include a short-term interest 
rate, for which the three-month intervention rate was chosen, and to include statistically sound 
equations linking all the different interest rates. The mechanism finally implemented is the following: 
the long-term interest rate is set according to the domestic short-term interest rate (long-run coefficient 
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of around 0.65) and the foreign interest rate (long-run coefficient of 0.35); the deposit rate is 
explained by the short-term and long-term interest rates, the former with a greater weight. 

Other changes considered but not finally adopted were a more neutral fiscal policy and 
the definition of monetary policy targeting in terms of real as opposed to nominal interest rates. Direct 
taxes as modelled are not only affected by the level of activity; they are also very sensitive to changes 
in inflation. Their first respecification embodied inflation-neutral direct taxes, but historical data did 
not support this as a good mechanism to isolate them from inflation; an ad hoe gradual return to 
baseline deficit over GDP was then tried, but the response was slow and mainly felt- beyond the year 
2000. Finally, direct taxes were left untouched. 

2. Description of the simulated shocks 

The two exercises finally undertaken incorporated all the changes described. They are a 
temporary increase in the intervention rate of 100 basis points in 1994 and 1995, and an inunediate 
return to baseline afterwards; and the same shock with a stable nominal exchange rate, thanks to a 
suitable path of foreign interest rates. Results are presented for the period 1994 to 2000, although 
simulations have spanned the full baseline length. It is worth noting that the way the exchange rate 
has been modelled precludes a simple exogenisation of the variable (as the PPP equation now plays 
the role of the expectations-formation mechanism); alternatively, it was preferred to endogenise2 the 
foreign interest rate in order to neutralise the two factors affecting the exchange rate in the model: the 
interest rate differential in the short run, and the inflation differential in the long run. Obviously, this 
has consequences that affect the whole simulation. 

3. Summary of simulation results 

· As the two simulations have many points in common, it is probably preferable to give a 
broader account of the first one, which we think is the most appropriate. The second simulation will 
be discussed only when significant departures arise. The last sub-section will address additional 
evidence obtained by repeating the simulations with small changes in the shock definition, the 
specification of the model or the time horizon. 

Asymmetric simulation 

Results of the first simulation will be discussed adhering closely to the structure of 
Tables I and II. 

Table I: As previously stated, the three-month interbank lending rate will play in these 
simulations the role of the policy-set intervention rate. As it is the only short-term interest rate 
included in the model, the first two lines of the table coincide. They directly show the simulated 
shock. 

The long-term interest rate is the medium to long-term public debt interest rate. It is 
linked to the domestic and foreign short-term interest rates, increasing some 65 basis points given a 
sustained shock such as the simulated one. The dynamics of the equation prevent a full impact from 
being reached, increasing only 48 basis points in 1995 before beginning a gentle return to baseline. 

Deposit rates are somewhat less sensitive to the short-term interest rate, but short-run 
dynamics are stronger. This is the factor explaining the greater inertia of these rates as compared to 
the long-term rates. They, too, gently return to baseline once the shock is reversed. 

2 Rather, the exchange rate equation was inverted in order to have the foreign interest rate as the left-hand variable. 

h 
I 
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Real interest rates are more sluggish than their nominal counterparts. This is something 
arguably legitimate, as nothing prevents real interest rates from having more inertia in the short run 
than nominal interest rates. But it is worth pointing out that the return of real interest rates to baseline 
is faster if the real intervention rate is the variable targeted by the monetary authority. Real interest 
rates rebound after 1996, a move generated by the reversal of the shock in that year, but this rebound 
slowly subsides afterwards. The user cost of capital moves broadly in line with the long-term real 
interest rate. 

The nominal exchange rate moves according to two factors: the increase in domestic 
interest rates and the fall in domestic inflation. The real exchange rate virtually mimics the short-term 
interest rate behaviour, as should be expected. The small differences arise because of the dynamics in 
the PPP equation, a full return to baseline being achieved after the year 2000. 

The new path of the wealth variable is mainly explained by changes in households' liquid 
asset holdings. 

Net interest and dividend payments in the household sector move in line with changes in 
deposit rates and money demand. Dividend payments in real terms react to changes in real economic 
activity, but are on the other hand not very sensitive to interest rates. They may be under-reacting in 
this simulation, but changes in their equation, although considered, have finally been dropped: Net 
interest and dividend payments abroad move in line with the exchange rate; their inclusion in the table 
is only for the sake of completeness. 

Two measures of real monetary aggregates are shown: ALP (roughly equivalent to M4) 
and M1. ALP moves in line with M1, one of their components, but liquid assets other than M1 
strongly affect them. M2 falls as the alternative interest rate increases (there is no M1 "own" interest 
rate in the model), and reverts to baseline when this movement is reversed. ALP bounces back, as a 
consequence, because of the implied movement in liquid assets other than M1. These other liquid 
assets jump - mainly in the second year - as their own interest rate increases, make a gentle return to 
baseline afterwards, and finally shoot up again thanks to the fall in inflatioIL As inflation falls, part of 
the household assets demand shifts to liquid assets. 

Table 11: GDP falls slightly for the whole period, a tendency towards a return to baseline 
appearing at the end of the simulation. The fluctuations it suffers, though, are odd-looking. Two 
factors explain this: the behaviour of consumption, and particularly its sensitivity to changes in 
wealth; and the behaviour of imports, itself mainly linked to changes in business investment. GDP 
falls the first year by 0.05%, almost returns to baseline the following year, has a stronger negative 
impact on the fourth year, and gently returns to baseline afterwards. Although many of these 
movements can be explained by the consumption path, they are misleadingly small thanks to the trade 
balance behaviour: the fall in domestic demand these years is much stronger. The trade balance is 
itself driven by imports, which are extremely responsive in the short run to changes in business 
investment. As can be seen, the fall in business investment almost parallels the fall in imports, both 
factors almost cancelling each other out. 

The most troublesome GDP component is no doubt private consumption. It is negatively 
affected by the increase in interest rates, but positively affected by the increase in financial wealth and 
dividend and interest payments to households. The appreciation of domestic currency helps further to 
explain its behaviour. The final outcome is a wandering path for consumption, sometimes above 
baseline, sometimes under it. The two cases when consumption departs most from its original values, 
in 1995 and 1997, arise when the full impact of the increase in wealth (1995) or its fall (1997) is felt, 
wealth being directly affected by changes in the monetary policy. Other major detenninants of the 
increase in consumption in the final years are the ever-falling direct taxes, the main factor explaining 
the increase in disposable income these years. 

Government expenditure (government consumption plus investment) first increases then 
decreases, very gently in both cases. The main factor behind this is the nominal rigidity affecting most 
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of the expenditure components in the model. Expenditures such as welfare benefits, government 
investment, and others, are affected by unforeseen changes in inflation. 

Total gross private investment falls, driven mainly by business investment, as residential 
investment increases slightly as a result of the increase in household disposable income. The fall in 
business investment arises because of the fall in GDP and the increase in the user cost of capital. 
Changes in inventories are related to the gap between supply and demand, as both aggregates are 
independently determined in the model. Although inventories always return to baseline, they may be 
sluggish in doing so. 

Exports closely follow the changes in competitiveness, losing ground in 1994-95, and 
recovering afterwards. Real exports eventually return to baseline, but not before the end of the 
simulation, as the real exchange rate has not yet returned to base in 2000. Imports are strongly 
affected by the fall in business investment. 

Inflation is constantly below base, but a return to its original values is ultimately 
achieved around the year 2008, the biggest difference from the baseline arising in 1998. The final 
effect on prices is, as a consequence, a negative step of about 2.5% of their baseline value. This 
process is fairly understandable, as the temporary increase in the intervention rate amounts to a 
negative permanent shift in money supply. The biggest drop in inflation occurs five years after the 
shock, but it is significant after some two years. One key point explaining price movements is the 
increasing gap between domestic producer prices and consumer prices, as the share of imports in 
consumption is relatively large. This factor strongly helps to reduce labour costs measured in producer 
prices without detriment to the labour market, as pay measured in terms of the consumption deflator is 
only marginally affected. The only thing preventing a stable real wage in CPI terms is the slightly 
higher unemployment rate. Most of the exchange rate appreciation effect unfolds in the long run 
through this channel. Real consumption wages go back to baseline by 2002. 

Import prices move in line with the exchange rate, as they are exogenously measured in 
foreign currency. 

Government accounts are negatively and permanently affected, the fiscal deficit 
undergoing a lasting downward fall of around 0.3% of GDP. Government expenditures consist of 
government consumption and investment, welfare benefits of all kinds, and smaller items. Although 
the first component is mainly (but not only) driven by compensation to civil servants, the rest of the 
components are chosen in nominal terms the year before they are actually spent. If an unforeseen 
inflation surge occurs, they will marginally grow in real terms. Government revenues, on the other 
hand, include the public sector disposable income without welfare benefits and net interest payments, 
which is the third component of government accounts shown in the table. Both net interest payments 
and direct taxes are heavily affected by the increase in interest rates, the former directly and also 
through the increase in public debt, the latter due to its high inflation-dependence. The growth in 
interest payments is specially strong as compared to the GDP growth, although in absolute terms both 
revenues and expenditures fall by a larger amount. 

Finally, the current account is mainly explained by the track followed by the trade 
balance: an improvement in the initial years, a deterioration afterwards. As exports wander around 
their baseline values, imports are the key factor justifying the trade balance path. As earlier 
mentioned, the fall and subsequent recovery of imports is caused by the important changes in business 
investment. The foreign sector in the MOISEES model is a key growth-limiting factor when demand 
shocks occur. This seems to be a characteristic of the Spanish economy, rather than a troublesome 
attribute of the model; nevertheless, the model may be overstating it. 

In short, there are three points worth remembering in this simulation: the sluggish 
inflation-adjustment in the Spanish economy, though this adjustment is complete in the end; the great 
importance of business investment and of imports in the transmission of the monetary shock; and, 
finally, the strong short-run effect and significant medium-term effect of the exchange rate. These 
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conclusions are, of course, only related to the Spanish economy inasmuch as the model is a good 
representation of the economy. 

Symmetric simulation 

A second simulation was attempted disregarding the exchange rate effects. The first 
impression was that exogenising the nominal exchange rate would settle the matter and allow a 
repetition of the former simulation avoiding exchange rate effects. But this is not a correct solution for 
a model such as MOISEES, because its particular framework precludes a stable exchange rate and an 
independent monetary policy. As already stated, the original PPP equation is now the expectation­
formation mechanism agents use to forecast future exchange rates, and it is understandably rational 
and desirable that agents should persist in forecasting. It is necessary, then, to devise ways to stabilise 
the exchange rate while retaining its equation. This can be achieved in the short run by imposing a 
shift in the foreign interest rate so that the interest rate differential remains unaffected. Unfortunately, 
agents will expect a future appreciation on the basis of an anticipated fall in future inflation. Two 
factors can stop this currency appreciation from actually happening: either domestic interest rates are 
allowed to fall - and .this contradicts the simulated shock itself - or foreign interest rates are allowed to 
increase. The third alternative, having foreign prices decrease in line with domestic prices, was ruled 
out. 

The decision fmally adopted was to endogenise foreign interest rates so as to impose a 
constant nominal exchange rate. Agents' decision-making is not then directly affected, as would have 
happened with an exogenous exchange rate. The final path of the foreign interest rate was subject to 
two independent but simultaneous pressures: first, an increase of 100 basis points in 1994 and 1995, 
to balance the parallel increase in domestic interest rates; second, an increasing divergence from 
baseline to balance the fall in the inflation differential with the rest of the world. The final situation is 
that of an artificial appreciation of foreign currencies in relation to the peseta. As the increase in 
foreign interest rates tightens the monetary conditions, it helps reduce the domestic inflation level and 
widen the inflation differential. This is clearly a non-sustainable policy. We hope, nevertheless, that 
results for the first four or five years will remain meaningful, and that this procedure will be more 
attractive than simply exogenising the nominal exchange rate. 

The simulation finally undertaken is a temporary increase of 100 basis po.ints of the 
intervention rate, in 1994-95, and an inrmediate return to baseline. This move is complemented by an 
increase in the foreign interest rate that stabilises the nominal exchange rate for the whole simulation, 
but otherwise allows agents freely to forecast future exchange rates. 

Basically, the outcome differs from the former simulation in two respects: first, the 
sustained increase in long-term interest rates has a stronger negative impact on the economy, 
particularly on business investment and imports; second, the fall in inflation is stronger and long­
lasting. The increase in the foreign iriterest rate pushes domestic long-term interest rates and the user 
cost of capital up, increasing their differential with short-term rates. Falling imports and the gains in 
competitiveness help in creating a sustained current account surplus. 

Focusing on the first four years of the simulation, which are broadly similar in both 
exercises, the main differences lie in the behaviour of long-term interest rates and of the exchange 
rate. Long-term interest rates increase more than in the former simulation because of the concurrent 
increase in foreign and domestic short-term interest rates. The resulting user cost of capital is higher, 
too, and business investment is very negatively affected. As before, the induced fall in imports 
strongly smoothes the fall in GDP. On the other hand, the stability of the exchange rate during these 
initial years of the simulation, as opposed to the strong appreciation in the other simulation, induces a 
better behaviour in exports. The trade balance improves sharply and lastingly, a distinct feature of this 
exercise. 

Another point worth noting is the behaviour of unit labour costs. In the current 
simulation, import prices are not allowed to decrease in the early years, and the gap between producer 
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prices and consumer prices remains almost at its baseline value. As unemployment has increased by a 
large amount, the fall in real labour costs measured in terms of consumption prices is now relatively 
sizable. This outlines the importance of the gap between production and consumption deflators in a 
medium-size economy such as Spain, and of the share of imports in consumption. 

As in the other simulation, the trade balance has a significant dampening effect, the final 
impact on GDP being again misleadingly small. 

Additional evidence 

Results have been reported until the year 2000, but the actual simulations were carried 
out for the full baseline time span (1994-2020). This has allowed long-run analyses of policy impacts 
to be performed, and some aspects of the general design of both exercises that were potentially 
troublesome have been outlined. The first one is the large long-run impact of the non-neutral fiscal 
policy; the second one is the inconsistent monetary policy implied in the simulations, as the central 
bank decides its moves in terms of nominal rates in situations of evolving inflations. Both factors 
worked in the same direction, inducing significant oscillations around the baseline from the year 
2008-10, and delaying a return to baseline. A monetary policy set in terms of real intervention rates 
combined with a more neutral fiscal policy radically changed the final part of the simulation, 
producing a smoother transition to equilibrium. This monetary policy was incompatible with the 
exercise, and was merely adopted for the gathering of additional evidence. 

Some simulations were performed with different direct tax rules, in order to ease the non­
neutrality of fiscal policy. After much testing, the most satisfactory of them was a derivation of the 
original reaction function that ensured a gradual return to the baseline ratio of direct taxes over GDP. 
Unfortunately, the time taken for this outline to work out, forcing a return to the aforementioned 
baseline ratio, was such that no relevant differences in results were found by the year 2000. The 
outline was finally dropped, but we have been very careful in stressing the importance of the non­
neutrality of fiscal policy wherever it was felt necessary .. 

Another more fruitful experiment involved repeating the asymmetric simulation - the first 
one - starting in different years, in order to measure the importance of the business cycle in the model 
and, hopefully, in the economy. The simulation was repeated starting every year from 1986 to 1994, 
each time with a seven-year horizon to match the original shock definition. Figure 1 shows the 
consecutive paths for the GDP deflator inflation rate for each simulation; Figure 2 shows the 
percentage deviations of real GDP itself. In general terms, 1989 may be considered as the pealc and 
1993 as the trough in the Spanish business cycle, with 1987 and 1990-91 as turning-points. 

The general conclusion that can be drawn from the experiment is the relatively long lags 
needed by a monetary shock to be fully felt, either in inflation or activity. Almost nothing happens the 
first two years, and five years elapse before the shock is reversed and a gentle return to baseline 
commences. Another striking point is the extreme importance of a correct timing of monetary policy 
changes. In general terms, the model implies that these policy changes may be dealt with at least two 
years in advance of the actual inflation surge happening: the position in the business cycle two to five 
years after the original shock is given determines the strength of the response. Unfortunately, the 
model implies that the bigger the fall in inflation, the bigger the disruption in real economic activity. 
It may be stressed, though, that the simulated shock may not be the most appropriate description of 
monetary shocks as they actually unfold. 
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Figure 1 
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IV. DECOMPOSITION OF THE CHANNELS OF TRANSMISSION 

The discussion in the previous section is meant to be of use for understanding the 
mechanisms set in motion by the monetary shock, at least as the model describes them. Some key 
points have already been made, such as the apparent importance of the impact on business investment 
or the discernible effect of changes in the exchange rate. But further insight can be obtained by a close 
scrutiny of the workings of each identifiable channel of transmission. Focusing on the impact of the 
simulated shock on economic activity - real output - this section will try to evaluate the relative 
importance of some of the most relevant monetary policy transmission channels. It has to be stressed 
that no channel-decomposition will be attempted with the impact on prices, although this is a sensible 
analysis to perform. This has been a choice, rather than an imposition, as the techniques that will be 
described in the next few pages can be employed for all kinds of decomposition. 

In a highly aggregated and non-linear model such as MOISEES, it is impossible to 
decompose solely the final impact into a number of complementary channels of transmission. First of 
all, non-linearity precludes independent channels that add up exactly to the full impact; furthermore, 
the chosen channels may not be the only ones. It is necessary, then, to decide what channels are worth 
describing, and in a second step precisely to define them and the way they are to be isolated. In short, 
we need to implement a particular mechanism to identify the agreed-upon channels, even though there 
may be no consensus on the relevant channels or the appropriateness of the method. The 
decomposition adopted for this exercise, whose results will be discussed, has been implemented by 
means of repeating the asynnuetric simulation - the first one - shutting down each time all the 
channels except the cine under scrutiny (see [9]). Results are then compared to the baseline. An 
alternative was to simulate with all the channels at work except one, and compare results with the full 
impact case. Both methods numerically coincide in a linear model. 

After a careful study of the model, the following channels were found to be 
decomposable: 

a substitution effect in consumption; 

an income effect in consumption and residential investment; 

a wealth effect, again in consumption; 

a user-cost-of-capital effect in business investment; 

- an exchange rate effect; 

and a public debt effect, independent from the wealth effect. 

As the last one did not greatly affect results, its decomposition was finally abandoned. 
Consideration was given, but finally dropped, to including the substitution effect and the user-cost-of­
capital effect under a single heading. Each channel was decomposed exogenising the right variables in 
the right equations: the direct impact of interest rates on consumption as substitution effect; dividend 
and net interest payments as income effect; wealth and the inflation tax in consumption as wealth 
effect; and so on. Each time, the variable exogenised was the intervention rate or a closely related 
interest rate. For instance, the exchange rate effect was decomposed exogenising the domestic short­
term interest rate in the exchange rate behavioural equation, but allowing it to adjust to PPP factors. 
As a check on the soundness of the outline, we verified that GDP was not affected by this particular 
change in monetary policy when all the channels were shut down. 

Table III shows the resulting decomposition in terms of the contribution of each variable 
to the change in GDP. It is easy to verify that all the channels do not add up to the full effect, and 
sometimes the discrepancy is rather large. The exercise, though, remains meaningful in general terms, 
and the hints offered by a close analysis of the table are worth the trouble. As additional evidence was 
gathered by repeating the exercise with different decomposition strategies, the following lines will 
confine the discussion to the features common to all of the decompositions addressed. 

I 
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First and foremost, the user-cost-of-capital channel is the most striking feature of the 
table, Its full impact in the short run is relatively small, but only because of the sharp decrease in 
imports that almost compensates for the fall in investment. As the short-run movement in imports is 
driven by business investment itself, the user-cost-of-capital effect is clearly the most powerful 
channel of transmission. As imports return to their new long-run equilibrium level, the user-cost-of­
capital effect emerges as the one most affecting GDP. 

The second most important channel is very probably the exchange rate channel. The 
exchange rate works through the model in two different directions: it immediately alters the trade 
balance through changes in competitiveness, and it sets labour costs in motion as the gap between 
consumption prices and output prices changes. The share of imports in consumption turns out to be an 
important factor in the model in explaining the rather deep and long-lasting effect of this channel, a 
most understandable feature for a medium-size open economy such as Spain's. 

The wealth channel mostly affects the economy through sharp but short-lived changes in 
consumption. These changes are a direct consequence of the high short-run elasticity of wealth 
accelerations in the consumption function, mostly felt in 1995 and 1997, the years following the 
shock itself and its reversal. The importance of this channel is probably related to the specification of 
the consumption equation, and may accordingly be overstated. The rest of the channels are of lesser 
importance, the only point worth noting being the changes in the income effect when the 
decomposition strategy is changed. This channel does not appear as significant in the table shown, but 
this is not the case for other decompositions - where it has a meagre positive impact in the initial 
years - although it always remains a small-size channel. 

Two likely misleading factors in the exercise that are worthy of mention are the very 
small size of the shocks we are trying to decompose, and the sensitivity of some of them to small 
changes in the decomposition strategy or in the specification of the model. Both characteristics may 
imply that some of the decomposed channels are dependent on the model, and only faintly related to 
the economy. The whole table, indeed, may be totally misleading or inaccurate. There is, though, a 
robust fact that withstands these considerations: the importance of the user-cost-of-capital channel and 
the exchange rate channel. Both channels have constantly remained the most significant channels in 
all the derivations of the original exercise that have been undertaken. The general feeling is, then, that 
this exercise reveals some important factors of the Spanish economy. 

V. MAIN CONCLUSIONS 

One of the main drawbacks of macroeconomic models is their inability to give a detailed 
picture of the impact of a specific shock. One of their main strengths, however, is their ability to take 
into account all the possible channels of transmission at the same time, even though some channels 
may be better modelled than others. The main aim of the current exercise is to describe these channels 
when a monetary policy shock is faced, and the way they work in the model, relating these points to 
the real behaviour of the economy. The MOISEES model describes an economy with a slow inflation­
adjusting process when a monetary shock occurs, but eventually leading to a full return of output to its 
baseline value. The shock affects demand in the short run mainly through business investment, 
although the extremely sensitive imports help reduce the initial impact. The exchange rate is an 
important factor both in the short run, where it affects the trade balance, and the medium term, as the 
gap between real labour costs and real take-home pay varies. Different decompositions of the channels 
of transmission have coherently shown that the user-cost-of-capital channel-related to business 
investment - and the exchange rate channel are the most important ones. This is probably the 
outstanding feature of the exercise. 

Other important evidence is the extreme sensitivity of the impact to the business cycle. 
Neither inflation nor output are noticeably affected until at least two years have elapsed from the 
actual shock occurring, but afterwards the size of the impact is strongly and directly related to the 

'I 
! 
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cycle. The implication of this sensitivity is that monetary policy has to be set around two years in 
advance of the inflation surge. Unfortunately, we have not been able to analyse the impact of a change 
in the credibility of the central bank, which is probably a most relevant factor. 

The exercise is not problem-free, and this is a point that must not be concealed. The 
impact on GDP is too small to be considered as totally accurate, or unaffected by the specific 
implementation of the shock. The financial block, thougl). fine-tuned for this exercise, is still too 
sketchy, and lacks some important refinements. Further, the financial deregulation process still taldng 
place in Spain may be affecting the size and timing of the impact. On the other hand, a number of 
different studies, not directly related to this one, show evidence that does not contradict our main 
results. We feel, therefore, that these results outline facts that pertain to the Spanish economy, and that 
the exercise is in general meaningful. 
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Table I.1 

Interest rates, exchange rates and asset prices 

Policy experiment: Asymmetric temporal interest rate increase 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate ( 0/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 
2 •. Market-determined interest rates(%) 

Representative three-month interest rate 1.00 1.00 0.00 0.00 0.00 0.00 0.00 
Representative long-term interest rate ..... 0.37 0.48 0.18 0.10 0.06 0.03 0.02 

3. Other interest rate (%) 
Deposit rate ........................................ 0.17 0.36 0.24 0.08 0.03 0.02 0.01 

4. Real interest rates 
Real short-term interest rate (0/o) ............ 1.28 1.28 0.13 0.30 0.34 0.31 0.28 
Real long-term interest rate(%) .............. 0.65 0.77 0.30 0.40 0.40 0.35 0.29 
User cost of capital(%) ........................ 0.62 0.64 0.16 0.31 0.31 0.28 0.24 

5. Exchange rates 
Nominal effective exchange rate ............ 1.16 1.41 0.60 0.86 1.16 1.44 1.70 
Real effective exchange rate .................. 0.99 0.98 - 0.04 - 0.05 - 0.06 - 0.06 - 0.06 

6. Asset prices and wealth 
Wealth variables in the consumption 
function .............................................. - 0.10 - 0.01 0.14 - 0.08 - 0.20 - 0.10 - 0.00 

7. Net interest and dividend payments 
Household sector ................................. 0.30 0.58 0.51 0.61 0.95 1.25 1.48 
Non-financial enterprises ...................... 
Abroad ............................................... - 0.73 - 0.57 0.37 0.43 0.54 0.70 0.87 

8. Monetary aggregates 
ALP ................................................... - 0.22 0.20 0.80 0.30 - 0.03 0.22 0.44 

M2····················································· - 0.63 - 1.26 - 1.16 - 0.86 - 0.36 - 0.09 - 0.08 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (0/o). 
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Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: Symmetric temporal interest rate increase with endogenous fOreign interest rate 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Policy-controlled interest rate (0/o) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Representative three-month interest rate 1.00 1.00 0.00 0.00 0.00 0.00 0.00 
Representative long-term interest rate ..... 0.70 0.86 0.28 0.27 0.33 0.40 0.48 

3. Other interest rate (o/o) 
Deposit rate ........................................ 0.17 0.42 0.32 0.11 0.07 0.07 0.08 

4. Real interest rates 
Real short-term interest rate(%) ............ 1.05 1.07 0.11 0.27 0.33 0.31 0.27 
Real long-term interest rate(%) .............. 0.75 0.93 0.39 0.55 0.66 0.71 0.76 
User cost of capital(%) ........................ . 0.67 0.82 0.33 0.44 0.53 0.58 0.64 

5. Exchange rates 
Nominal effective exchange rate ............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate .................. - 0.05 - 0.12 - 0.22 - 0.49 - 0.82 - 1.12 - 1.38 

6. Asset prices and wealth 
Wealth variables in the consumption 
function .............................................. - 0.17 - 0.22 - 0.09 - 0.38 - 0.67 - 0.64 - 0.62 

7. Net interest and dividend payments 
Household sector ................................. 0.10 0.25 0.17 0.19 0.51 0.82 1.04 
Non-financial ~nterprises ...................... 
Abroad ............................................... 0.05 0.12 0.22 0.49 0.81 1.11 1.38 

8. Monetary aggregates 
ALP ................................................... - 0.38 - 0.29 0.34 - 0.28 - 0.94 - 0.75 - 0.60 

M2····················································· - 0.80 - 1.75 - 1.57 - 1.25 - 0.94 - 0.81 - 1.02 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (%). 



- 489 -

Table II.l 

Real economic activity, price developments, fiscal developments a111d the foreign sector 

Policy experiment: Asymmetric temporal interest rate increase 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ........................................... - 0.05 - 0.02 - 0.03 - 0.17 - 0.17 - 0.15 - 0.13 
Private consumption ............................. - 0.04 0.19 0.16 - 0.14 0.05 0.16 0.10 
Government expenditure ....................... 0.09 0.09 0.05 0.05 - 0.00 - 0.03 - 0.05 
Private investment ............................... - 0.43 - 0.88 - I.OJ - 0.92 - 0.49 - 0.15 - 0.03 

Residential .................................... 0.09 0.27 0.31 0.21 0.11 0.07 0.12 
Non-residential .............................. - 0.62 - 1.27 - 1.41 - 1.24 - 0.64 - 0.20 - 0.06 
Inventories 

Exports ............................................... - 0.26 - 0.52 - 0.30 0.03 0.17 0.23 0.22 
Imports ............... : ............................... - 0.43 - 0.69 - 0.63 - 0.42 0.27 0.57 0.45 

2. Unemployment rate (o/o) ..................... 0.02 0.03 0.05 0.09 0.09 0.05 0.02 

3. Real disposable income ....................... 0.13 0.16 0.06 0.01 0.00 0.05 0.09 

4. Inflation and wages 
GDP deflator ....................................... - 0.16 - 0.42 - 0.63 - 0.90 - 1.20 - 1.48 - 1.73 
Consumer prices .................................. - 0.26 - 0.54 - 0.66 - 0.95 - 1.28 - 1.58 - 1.85 
Wages per hour ................................... - 0.26 - 0.57 - 0.78 - 1.15 - 1.53 - 1.85 - 2.10 
Unit labour cost ................................... - 0.25 - 0.54 - 0.73 - 1.08 - 1.44 - 1.73 - 1.97 
Import prices ....................................... - 1.14 - 1.39 - 0.59 - 0.85 - 1.15 - 1.42 - 1.67 

5. Government accounts (o/o of nominal 
GDP) 
Revenues ............................................ - 0.02 - 0.01 - 0.00. - 0.02 - 0.01 - 0.01 - 0.01 
Primary expenditures ........................... 0.05 0.06 0.06 0.13 0.11 0.09 0.09 
Interest payments ................................. - 0.23 - 0.35 - 0.21 - 0.19 - 0.20 - 0.22 - 0.23 

Financial deficit ................................... - 0.30 - 0.43 - 0.27 - 0.34 - 0.32 - 0.32 - 0.34 
Public sector debt ................................ 0.43 0.99 1.36 1.91 2.38 2.81 3.25 

6. Current account(% of nominal GDP) 0.17 0.20 0.10 0.11 - 0.07 - 0.15 - 0.12 
Trade balance ...................................... 0.16 0.19 0.10 0.10 - 0.07 - 0.15 - 0.12 
Net interest payments abroad ................. 0.01 0.01 "0.00 - 0.01 - 0.01 - 0.01 - 0.01 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Symmetric temporal interest rate increase with endogenous ~oreign interest rate 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Real GDP and its components 
Real GDP ........................................... - 0.05 - 0.01 0.03 - 0.18 - 0.25 - 0.25 - 0.27 
Private consumption ............................. - 0.20 - 0.04 0.16 - 0.21 - 0.17 - 0.06 - 0.20 
Government expenditure ....................... 0.01 - 0.01 0.02 0.08 - 0.00 - 0.07 - 0.11 
Private investment ............................... - 0.68 - 1.37 - 1.41 - 1.51 - 1.37 - 1.14 - 1.16 

Residential .................................... - 0.01 - 0.01 0.02 - 0.01 - 0.17 - 0.34 - 0.44 
Non-residential .............................. - 0.94 - 1.86 - 1.87 - 1.94 - 1.70 - 1.35 - 1.35 
Inventories 

Exports ............................................... 0.02 0.04 0.03 0.17 0.50 0.75 0.91 
Imports ............................................... - 0.67 - 1.14 - 0.93 - 0.85 - 0.26 0.07 - 0.12 

2. Unemployment rate (0/o) .. ................... 0.03 0.04 0.05 0.13 0.16 0.15 0.13 

> 3. Real disposable income ....................... - 0.01 0.01 0.03 - 0.06 - 0.16 - 0.18 - 0.19 

4. Inflation and wages 
GDP deflater ....................................... - 0.05 - 0.12 - 0.22 - 0.49 - 0.82 - 1.12 - 1.38 
Consumer prices ·································· - 0.05 - 0.12 - 0.22 - 0.48 - 0.81 - 1.10 - 1.36 
Wages per hour ··································· - 0.06 - 0.18 - 0.37 - 0.76 - 1.19 - 1.55 - 1.86 
Unit labour cost ................................... - 0.06 - 0.16 - 0.34 - 0.71 - 1.11 - 1.45 - 1.74 
Import prices ....................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5. Government accounts (o/o of nominal 
GDP) 
Revenues ············································ - 0.01 - O.Ql - 0.01 - 0.02 - 0.02 - 0.01 - 0.02 
Primary expenditures ........................... 0.03 0.01 O.Ql 0.13 0.13 0.10 0.11 
Interest payments ................................. - 0.42 - 0.59 - 0.28 - 0.32 - 0.42 - 0.54 - 0.68 
Financial deficit .................................. ~ - 0.47 - 0.61 - 0.30 - 0.48 - 0.57 - 0.66 - 0.81 
Public sector debt ................................ 0.53 1.12 1.40 2.14 2.91 3.67 4.58 

6. Current account(% of nominal GDP) 0.15 0.27 0.22 0.19 0.03 - 0.06 - 0.01 
Trade balance ...................................... 0.15 0.27 0.22 0.19 0.03 - 0.06 - 0.00 
Net interest payments abroad ................. - 0.00 - 0.00 - 0.00 - 0.01 - 0.01 - 0.02 - 0.03 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (%). 
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Table III 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Asymmetric temporal interest rate increase 

Substi-
Income/ Cost of Exchange 

Total tution Wealth 
effect 

cash flow capital rate 
. 

Real GDP: first year after shock* ············· - 0.05 - 0.02 - 0.01 0.00 0.01 - O.o3 

of which: 

Private c.onsumption .................................. - 0.03 - 0.04 - 0.02 0.00 0.00 0.04 
Government expenditure ............................ 0.02 0.00 0.00 0.00 0.00 0.02 
Private investment ..................................... - 0.10 - 0.01 0.00 0.00 - 0.07 0.02 

Residential private investment ................. 0.00 0.00 0.00 0.00 0.00 0.00 
Non-residential private investment ........... - 0.08 - 0.01 0.00 0.00 - 0.05 0.02 
Inventories ............................................ - 0.02 0.00 0.00 0.00 - 0.02 0.00 

Exports .................................................... - 0.07 0.00 0.00 0.00 0.00 - 0.07 
Imports .................................................... 0.13 0.02 0.01 0.00 O.Q7 - 0.03 

Real GDP: second year after shock* ......... - 0.02 - 0.02 0.02 0.00 0.00 - 0.06 

of which: 

Private consumption .................................. 0.12 - 0.03 0.05 0.00 0.00 0.05 

Government expenditure ............................ 0.02 0.00 0.00 0.00 0.00 0.02 

Private investment ..................................... - 0.24 - 0.01 0.00 0.00 " 0.04 0.05 

Residential private investment ................. 0.01 0.00 0.00 0.00 0.00 0.01 

Non-residential private investment ........... - 0.18 - 0.01 0.01 0.00 - 0.03 0.02 

Inventories· ............................................ - 0.07 0.00 - 0.01 0.00 - 0.01 0.02 

Exports .................................................... - 0.15 0.00 0.00 0.00 0.00 - 0.14 

Imports .................................................... 0.22 0.01 - 0.02 0.00 0.04 - 0.05 

Real GDP: third year after shock* ............ - 0.03 - 0.01 0.02 0.00 - 0.02 - 0.05 

of which: 

Private consumption .................................. 0.10 0.03 0.04 0.00 0.00 0.02 

Government expenditure ............................ 0.01 0.00 0.00 0.00 0.00 0.00 

Private investment ..................................... - 0.28 0.00 0.01 0.00 - 0.07 0.03 

Residential private investment ................. 0.01 0.00 0.00 0.00 0.00 0.01 

Non-residential private investment ........... - 0.23 0.01 0.01 0.00 - 0.06 0.00 

Inventories ............................................ - 0.06 - 0.01 0.00 0.00 - 0.01 0.02 

Exports ........................................•...•••.•••• - 0.09 0.00 - 0.01 0.00 0.00 - 0.07 

Imports .................................................... 0.22 - 0.02 - 0.02 0.00 0.05 - 0.02 
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Table III (cont.) 

Contributiolllls to Glll>P changes by challllnel of transmission and by variable 

Policy experiment: Asymlnetric temporal interest rate increase 

Substi-
Income/ Cost of 

Total tution Wealth 
effect 

cash flow capital 

Real GDP: fourth year after shock* .... " .... - 0.17 0.01 - 0.04 0.00 - 0.04 

of which: 

Private consumption .................................. - 0.09 0.02 - 0.10 0.00 - 0.01 
Government expenditure ............................ 0.01 0.00 0.00 0.00 0.01 
Private investment ..................................... - 0.26 0.02 0.00 0.00 - 0.31 

Residential private tnvestment ................. 0.01 0.00 0.00 0.00 0.00 
Non-residential private investment ........... - 0.22 . 0.02 - 0.02 0.00 - 0.23 
Inventories ............................................ - 0.05 0.00 0.02 0.00 - 0.08 

Exports .................................................... 0.01 0.00 0.00 0.00 0.00 
Imports .................................................... 0.16 - 0.02 0.05 0.00 0.26 

Real GDP: fifth year after shock* ............. - 0.17 0.01 - 0.02 0.00 - 0.09 

of which: 

Private consumption .................................. 0.03 0.01 - 0.02 0.00 - 0.02 
Government expenditure ···························· 0.00 0.00 0.00 0.00 0.01 
Private investment ..................................... - 0.15 0.01 - 0.02 0.00 - 0.37 

Residential private investment ................. 0.00 0.00 0.00 0.00 0.00 
Non-residential private investment ........... - 0.12 0.01 - 0.02 0.00 - 0.24 
Inventories ............................................ - 0.03 0.00 0.00 0.00 - 0.13 

Exports .................................................... 0.06 0.00 0.01 0.00 0.01 
Imports .................................................... - 0.11 - 0.01 0.02 0.00 0.28 

Real GDP: f1nal year after shock* ............. - 0.13 0.01 0.00 0.00 - 0.16 

of which: 

Private consumption .................................. 0.06 0.00 0.01 0.00 - 0.01 
Government expenditure ............................ - 0.01 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.07 - 0.02 0.02 0.00 - 0.04 

Residential private investment ................. 0.00 0.00 0.00 0.00 0.00 
Non-residential private investment ........... - 0.01 - 0.01 0.02 0.00 - 0.04 
Inventories ............................................ - 0.06 - 0.01 0.00 0.00 0.00 

Exports .................................................... 0.08 0.00· 0.00 0.00 0.06 

Imports .................................................... - 0.20 0.02 - 0.03 0.00 - 0.17 

* Percentage deviations from baseline. 

Exchange 
rate 

0.00 

0.02 
- 0.01 

0.04 
0.01 
0.04 

- 0.01 
0.00 

- 0.05 

0.03 

0.04 
- 0.01 

0.06 
0.01 
0.06 

- 0.01 
0.00 

- 0.06 

0.05 

0.04 
0.00 

- 0.04 
0.01 

- 0.01 
- 0.04 
- 0.01 

0.07 

I 
11 

I 
:I 
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The formation of interest rates in theory and in Sweden 

Hans Dillen1 

I. INTRODUCTION 

The main purpose of this paper is to present a general framework within which the 
formation of interest rates in Sweden can be analysed. The presentation is primarily theoretical and is 
largely based on the model described in Dillen (1994). On the basis of this framework, the formation 
of interest rates in Sweden in 1994 is analysed. Such an analysis fulfils two purposes: firstly it is of 
great interest in itself to try to clarify the dramatic trend on the bond market during 1994, and 
particularly the rise in long-term interest rates. Secondly, such an analysis elucidates the possibilities 
and limitations of the modelling possibilities. At the same time it should be recognised that the 
framework has been created in order to analyse the formation of Swedish interest rates in a long-term 
perspective, and is therefore larger than what is required for analysing the current interest rate 
situation. 

When designing interest rate models (or models in general), there are two main questions 
to decide on. How shall the model's general structure be constructed? More precisely, this question 
means that, on the basis of economic theory, one explains the occurrence of factors which aifect the 
formation of interest rates. It should also be clear in what way these factors are assumed to affect the 
formation of interest rates. The other question concerns how the factors shall be specified, which in 
practice means that one describes the dynamic characteristics of the factors, i.e. in what way the 
factors change during the course of time, which in turn is related to the question of how expectations 
are formed. 

When it comes to the general model structure, this is based on modern financial pricing 
theory. Moreover, our model describes the formation of interest rates in open economies, and 
therefore differs from the majority of interest rate models, which limit themselves to analysis of 
closed economies. The chosen model structure motivates the occurrence of the following factors: 
global real interest rates, real exchange rates and (domestic) inflation rate. The global real interest rate 
can be seen as an indicator of the international business cycle which is determined by global required 
returns and investment opportunities. The real exchange rate is the factor which arises when one 
moves to studying open economies, and reflects how the real interest rate in a single country differs 
from the global interest rate. Finally, the inflation rate is a purely nominal factor which arises when 
nominal interest rates are considered. 

The dynamic specification is to a certain degree standard, i.e. the constituent factors are 
assumed to revert to a stationary level but are constantly disrupted by random but undramatic shocks. 2 

However, we will sometimes assume that a factor can jump dramatically on isolated occasions. 3 A 
well-known example of this which we will study is a devaluation, which means that both the nominal 
and the real exchange rate will depreciate. Another more topical example is the case where the 
inflation rate can quickly rise if an inflation target is abandoned. Both these examples can be said to 
illustrate regime shifts. In view of Sweden's poor reputation for maintaining fixed exchange rates and 

The author is grateful for comments from Mats Dillen, Lars HOmgren, Hans Lindberg, Christi~n Nilsson, 
Jonny Nilsson, Lars E.0. Svensson and seminar participants at the Riksbank, where this paper was presented. 

2 In continuous time this means that the factors follow (stationary) diffusion processes (driven by so-called Wiener 
processes). 

3 Formally this means that the factor is driven by a so-called Poisson process. 
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low inflation, it is difficult to disregard expectations on such regime shifts in the analysis of the. 
formation of Swedish interest rates. 

The framework above is thus fairly general and flexible, and contains analysis 
possibilities over and above what is required for analysing the current situation in Sweden. The 
possibility of analysing the effect of devaluation expectations is one such example. I believe that it is 
a great advantage to be able to analyse different monetary regimes within the same model framework, 
not least because it permits interesting comparisons to be made. In addition, quite a few general 
implications arise from financial pricing theory, which are noted along the way. Nevertheless, the 
above-mentioned modelling strategy entails some limitations. In the first place, the monetary effects 
connected with the demand for money and the role of money in general are not modelled. In particular 
I will not explicitly consider operational aspects of monetary policy. One result of this is that when I 
analyse the formation of interest rates in Sweden in 1994, the analysis will mainly focus on long-term 
interest rates. I think, however, that certain aspects of monetary policy such as the impact on the term 
structure that originates from changes in the exchange rate or the credibility of monetary policy can be 
examined in this framework Moreover, it is my hope that the above-mentioned model framework has 
a structure which allows monetary mechanisms and operational aspects of monetary policy to also be 
integrated in future studies. Finally, I will not try to design non-fundamental interest rate models, 
which are driven more by psychological factors such as shortsightedness and herd behaviour. I will 
discuss such aspects, however, in connection with the analysis of Swedish interest rates. 

The report is organised in the following way. General ideas such as expectations 
hypothesis and various parity relationships are presented in Section II. General modern financial 
theory and its· implications are also discussed in this section. In Section III, the general model 
framework is presented along with the constituent factors. In addition, quantitative implications on 
interest rate formation under standard assumptions concerning factor dynamics are studied to a some 
extent. The effects of regime shifts of the above-mentioned type are analysed in Section N. In 
Section V we try to answer a number of questions concerning interest development in Sweden in 1994 
on the basis of the analysis from earlier sections. We also depart from the model framework and 
discuss whether non-fundamental reasons of a more psychological nature, such as shortsightedness 
and herd behaviour, are required in order to explain the observed interest rate trend. Finally, our 
examination is summarised in Section VI. An appendix gives the theoretical foundation for the model 
and analyses the size of various risk premia. 

II. THEORETICAL OVERVIEW 

An overview of various interest rate theories is presented in this section. First, the 
expectations hypothesis and certain parity relationships are presented. This is followed by a brief 
review of the modern interest theories developed by financial economists. Finally, I evaluate and 
discuss the implications of these theories. In the theoretical section, the term interest rate refers to the 
yield provided by zero coupons.4 I thus use the yield curve to refer to the relationship between yields 
of zero coupon bonds and time to maturity. In Section V, in which I move on to a discussion of the 
development of Swedish interest rates in 1994, I refer to the actual interest rate, which in the case of 
long-term interest rates are based on bonds with coupons. Even though it is possible to adjust these 
coupon payments, the quantitative significance of such an adjustment is so small that it is of no great 
importance for the analysis carried out in Section V. 5 

4 If the price at time t of a nominal zero coupon bond with maturity T is denoted by B(t,T), the (continuously 
compounded) yield, r(t,T), can be written as r(t,T) ~ -ln[B(t,T)]/(T-t), where In denotes the natural logarithm. 
Sometimes one prefers to express interest rates and bond prices in discrete time and in that case the ,relationship 
between the interest rate and the bond price takes-the form B(t,T) = [1+ r(t,T)rCT-t), where T-t now represents the 
number of periods (often )rears) until maturity. 

5 In Svensson (1993a), various methods of adjusting for coupon payments are described. 
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1. Expectations hypothesis and parity relationships 

An idea which recnrs in many forms in bond and interest theory is that the expected 
return should be largely the same for different types of bonds. Relationships which describe such 
ideas are often called parity relationships. One example of such a parity relationship is the 
expectations hypothesis. The expectations hypothesis states that the relationship between long-term 
and short-term interest rates is as follows: 

where 

1 T-1 

r(t,T)=-L,E,[r(s)] +cp1p(t,T) 
T-t '"' 

(1) 

r(t,T) =nominal yield (or interest rate) at date ton a zero coupon bond that matures at 
date T, i.e. time to maturity is T-t periods 

r(s) = r(s,s+l) =the nominal short-term interest rate, i.e. the yield on a nominal bond that 
matures next period6 

E1[X] denotes expectation of a stochastic variable X contingent on information available 
at date t 

<p1p(t,T) = "term premium" 

The insight behind this relationship (1) is that the yield on a long-term bond should 
largely correspond to the expected yield if the investment was instead made in short-term bonds 
period for period up until the maturity date of the long-term bond. In addition to this, there is also a 
term premium which can be either positive or negative.7 In the older literature it is usually assumed 
that this premium reflects compensation for the risk involved in holding long-term bonds, in which 
case the premium is positive. I will assume below that this premium, as well as any other (risk) 
premium, is low and I refer to Section V.6 for a discussion of these assumptions. It is worth noting 
that the reasoning behind the expectations hypothesis for nominal interest rates can also be applied to 
real interest rates. The relationship between real interest rates and nominal interest rates is usually 
illustrated with the help of the Fisher hypothesis, as below: 

where 

r(t,T) = R(t,T) + rt(t,T) + <j>ri;(t,T) (2) 

R(t,T) =real yield (or interest rate) at date ton a real (indexed linked) zero coupon bond 
that matures at date T 

rt(t,T) = Bt[p(T) - p(t)]/T-t =expected inflation during [t,T] 

p(t) = lnP(t) =natural logarithm of the consumer price index (CPI) 

<pri;(t,T) =inflation risk premium 

It is important to note that the real interest rate is here defined as the real yield guaranteed 
by a real bond and not as the nominal interest rate minus expected inflation. In other words, (2) should 

6 Relationship (1) applies irrespective of how long a period is. 

7 There are a multitude of different definitions of term premium (apart from that implied by (1)). One definition is the 
expected yield on a long-term bond during a period minus the short-tenn (one-period) interest. Another definition is 
the difference between the forward interest rate and the expected future interest rate. All of these alternative 
definitions of forward premium have in common that they indicate some form of extra premium (possibly negative) 
for holding long-term bonds. 

I 

I 

'I 

I 
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be seen as a hypothesis and not as a relationship that defines real interest rates. 8 However, given the 
lack of real bonds it is usually the case that real interest rates are defined on the basis of (2) and a 
theory about how inflation expectations are formed. 

Finally, it can be noted that in a world with the free movement of capital, parity between 
domestic and foreign interest rates should apply according to: 

where 

r(t,T) = r*(t,T) + o(t,T) + <ps(t,T) (3) 

r*(t,T) = nominal foreign yield (or interest rate) at date t on a zero coupon bond that 
matures at date T 

o(t,T) = Et[s(T) - s(t)]/T-t =expected depreciation during [t,T] 

s(t) = lnS(t) =natural logarithm of the exchange rate 

<ps( t, T) = exchange rate risk premium 

If the exchange rate risk premium is zero, the relationship above is referred to as 
uncovered interest rate parity. As we will see in Section III, there is also a real version of this 
relationship (3).9 · 

Academic economists as well as practioners have paid substantial attention to the parity 
relationship described above, arid it has been the subject of innumerable empirical tests. Despite all of 
this attention, parity relationships of this type provide an incomplete picture of the formation of 
interest rates and the form of the yield curve, and many questions are left unanswered. How should we 
interpret fluctuations in the yield curve, for example, in terms of nominal and real disturbances? Why 
do long-term and short-term interest rates sometimes move in opposite directions? What determines 
the magnitude of risk prernia? In order to answer such questions, a more general, but at the same time 
structural, approach is required. Let us therefore investigate what modem financial pricing theory has 
to say. 

2. Modern interest rate theories 

Financial pricing theories developed at a furious pace during the 1970s and 1980s. This 
applies not least to the development of theories concerning the pricing of bonds, which in tum 
determines the formation of interest rates, and two types of models were worked out: arbitrage models 
and models based on general equilibrium. Before presenting these attempts, Jet us discuss the term 
factor, which is of fundamental importance in what follows. 

A factor is an exogeneously stated quantity which follows a stochastic process and is 
believed to affect bond prices. A factor may sometimes be directly interpreted as an economic 
quantity, for example the short-term interest rate or the inflation rate, but in general accounts factors 
are often abstract state variables. A factor can be direct or latent. A direct factor is in principle 
possible to measure from price data, even though this may be difficult in practice. A latent factor is an 

8 When (2) is used as a definition of real interest rate, the inflation risk premium is set at zero. If (2) is seen as a 
hypothesis, it must be assumed that the inflation risk premium is negligible and/or constant. However, on purely 
theoretical grounds it may be concluded that (2) is not always correct as a hypothesis. If the real interest rate is low 
(or even negative) and if there are expectations of deflation, (2) implies negative nominal interest rates, which is 
absurd. 

9 The corresponding real version of (3) can be derived in the following way: substitute relation (2) for the foreign 
interest rates into (3) and obtain r(t,T) ~ R*(t,T) + n*(t,T) + o(t,T) + cp,,(t,T) + 'Ps(t,T), where R* and n* denote 
foreign real interest rate and expected foreign inflation respectively. Then combine this expression with (2) and solve 
for the domestic real rate. We find that R(t,T) ~ R*(t,T) + o,(t,T) + 'Ph(t,1), where o,(t,T) ~ 8(t,T) + n*(t,T) - n(t,T) is 
expected real depreciation and where 'Ph(t,T) ~ cp,(t,T) + <p",(t,T) - cp.(t,T) is the real exchange rate risk premium. 
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exogene factor which cannot be directly measured from price data. A latent factor is almost always 
related to some form of probability assessment or expectation. A typical latent factor is the expected 
rate of devaluation measured as the probability of devaluation multiplied by the expected magnitude 
of the devaluation. Latent factors are therefore difficult to quantify. When defining a latent factor it is 
thus important to stress that it should be exogenous. A latent factor can often be estimated on the basis 
of price data, given a theoretical hypothesis, if it is treated endogenously. One example of this, which 
we will consider in the next section, is whether the expected rate of devaluation mentioned above is 
estimated by means of the difference in the interest rate in relation to the rest of the world. A factor 
may also have both a direct and a latent component. As we will see, it is probable that expectations 
concerning inflation have this dual nature. 

Arbitrage models are essentially built on the arbitrage argument which lies behind Black­
Schole's famous formula for pricing options. The basic idea is that if different bonds are all affected 
by a common stochastic factor, albeit to different degrees, the price per unit factor risk must be the 
same for all bonds regardless of the maturity. This so-called factor risk premium is treated 
exogenously and is determined by actual data. If several factors are assumed to affect bond prices, it is 
a case of each factor being associated with its own factor risk premium. The arbitrage theory in 
general gives no guidance on which factor or factors should be included, but in specific models there 
are proposals that are justified to varying degrees. In single-factor models, the short-term interest rate 
is almost always the only explanatory factor, as in the early model of Vasicek (1977). Among two­
factor models we find that of Brennan and Schwartz (1979), which also includes a long-term interest 
rate, and that of Richards (1979), which uses short-term real interest rates and the inflation rate as 
constituent factors. In recent years, a fairly general model has been developed by Heath, Jarrow and 
Morton (1991), in which the constituent factors are related to the dynamic of the forward rate curve. 

General equilibrium models are based on intertemporal optimisation where households in 
each period decide how much of the given resources shall be consumed and how much shall be 
invested in different production processes. I 0 Here the factors are technological in nature and describe 
the investment opportunities for different production processes. These abstract factors, however, can 
often be transformed to observable quantities. A well-lmown example is the interest rate model of 
Cox, Ingersoll and Ross (1985b), in which the short-term real interest rate is the only relevant factor. 
In addition, Cox, Ingersoll and Ross (1985b) expand this model into a model for nominal interest 
rates and add the inflation rate as an explanatory factor. Another two-factor variant is proposed by 
Longstaff and Schwartz (1992), in which the volatility of the short-term (real) interest rate is also 
included. An advantage of these general equilibrium models is that they can be interpreted in terms of 
investment behaviour which reflects technological shocks, whilst the interpretation possibilities in the 
arbitrage models are much more limited. Another advantage is that the factor risk premia are 
determined endogenously The disadvantage is that these models tend to become complicated and 
difficult to handle. 

What both these modelling strategies have in common is that they provide complete 
expression for interest rates, where expressions for various risk premia can be obtained explicitly. 
Moreover,. the stochastic characteristics of the yield curve are given completely by the models, which 
means that they are directly testable empirically. The stochastic characteristics are, of course, 
determined by how the constituent factors are specified dynamically. The models are almost always 
described in continuous time, and the constituent factors are assumed to be driven by diffusion 
processes, which in discrete time is normally analogous with simple autoregressive processes, 
possibly with state-dependent variance, i.e. the dynamics of the factors follow GARCH processes. 11 

1 o The economies studied in these models are generally closed one-commodity economies where the production can be directly 
reinvested in some production process, which in the next period generates .a new prodUction. 

11 GARCH stands f0r General Autoregressive Conditional Heteroscedacity. In the Vasicek model the short term interest 
rate, r, follows an Ornstein-Uhlenbeck process according to dr = K[r0 - r]dt + crdZ, where Z is a standard Wiener 
process. In discrete time it corresponds to an AR(!) process: & ~ K[r0 - r,_1] + 'i' 'i - N(O,cr2~t). In the model of 
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Finally it is notable that the above-mentioned interest rate models are normally compatible with the 
expectations hypothesis with a small term premium.· 

3. Implications and evaluation of modern term strncture models 

We will now discuss and evaluate those characteristics of the yield curve which the 
interest rate theories in Sections II.1 and II.2 imply. We will pay particular attention to how different 
factors affect the shape and the dynamics of the yield curve. What is important for the shape of the 
yield curve appears to be how the constituent factors are expected to change during the course of time. 
The typical relationship between the factors and the yield curve is shown in Figure 1. 

In Figure 1, factor 1 is assumed to be above its long-run equilibrium level (the dotted 
line), which it is expected to revert to during the course of time, implying that the effect on the yield 
curve becomes less as the term increases.12 Correspondingly, we see that factor 2 deviates negatively 
from its long run equilibrium level. Note that the effect of the two constituent factors affects the yield 
curve in an additive way. This is not a universal characteristic, although in most modern term 
structure models interest rates of different durations are a linear function of the constituent factors. 13 

Furthermore we see from Figure 1 that the interest rate is simply the sum of the factor 
effects, but in general a constant term plus a premium term can occur, which for the sake of simplicity 
we have put at zero. Factor decomposition of the above type often expresses some type of parity 
relationship whereby the constant terms above equal zero. Algebraically the above discussion means 
that the term structure can be expressed as 

K 

r(t,T)=a+ ~]qk(t,T)(xk(t)-xk0 )+xk0 ] +<p(t,T) (4) 
k"'l 

where xk(t) is the k:th factor, xko its long-run equilibrium level, a is a constant, and where <p(t,T) is a 
risk premium. Sk(t,T) is a function showing the effect on the yield curve when the k:th factor (xk(t)) 
deviates from its long run equilibrium level (xko). We will sometimes call 8Jc(t,T) the factor 
sensitivity (associated with the k:th factor). The factor sensitivity can be positive as well as negative 
depending on how the factor is defined. Often we have that 8Jc(t,t) = ±1 and it is always true that 
limT-;=Sk(t,T) = 0. Normally the factor sensitivity declines monotonically towards zero (in absolute 

value). 14 Generally the factor sensitivity ·ek(t,T) may be stochastic, but in many cases Sk(t,T) is a 
deterministic (but often complicated) function of time to maturity (T-t). 15 

Cox, Ingersoll and Ross (1985b) the dynamic of the short-term interest rate is given by dr = K[r0 - r]dt + c;{;dz, i.e, a 
heteroscedastic AR(l) process (& = K[r0 - rt_1] +et, where the variance of Et depends on the interest rate according to 
"t - N(O,cr2rllt)). In Longstaff and Schwartz (1992) an additional volatility factor of GARCH type is included in the 
the expression for the interest rate volatility. 

12 Note that it is the effects of factor deviation on the yield curve that are illustrated in Figure 1 and not the factor itself. 

13 Interest rate models which display this linear characteristic are said to belong to the affine class of interest rate 
models. See ·Duffie (1992) or Duffie and Kan (1993) for a general presentation of this popular class, which amongst 
others includes the well-known models of Vasicek (1997), Cox, Ingersoll and Ross (1985b), and Longstaff and 
Schwartz (1992). 

14 The factors (the short-tenn real interest rate and its volatility) in the model of Longstaff and Schwartz (1992) do not 
always exhibit the properties mentioned above. For instance it is possible that the factor sensitivities in this model can 
be non-monotonic and change sign when time to maturity changes. These factors are, however, linear combiriations of 
the genuine technological factors of the models (factors describing investment opportunities in physical capital). If the 
expressions for the interest rates are rewritten in terms of these genuine factors then the factor sensitivities become 
positive and monotonically declining towards zero. 

15 Interest models exhibiting this property is said to be affine. See footnote 13. 
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Figure 1 

The term structure of interest rate in a two-factor economy 

effect of factor 1 

time to maturity 

effect of factor 2 

+ time to maturity 

total effect 

time to maturity 

What are the implications, then, of the interest rate models discussed above? An 
interesting observation is that two-factor models can give rise to non-monotonous yield curves, which 
is exemplified by Figure 1 above. The reason for this is that the one factor (factor 1) is volatile, but 
not so persistent, and consequently mainly affects short-term interest rates. The second factor 
(factor 2), on the other hand, fluctuates less but is more persistent in nature, and consequently also 
affects long-term interest rates to a certain extent. If the constituent factors deviate in different 
directions from their respective equilibrium levels, we can obtain yield curves which are positively 
.sloped in some intervals and negatively sloped in other intervals. In general, we have the following 
rule of thumb: 
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(i) If the yield curve consists of k number of monotonous segments where two consecutive 
segments have different slopes, this is an indication that at least k factors are affecting the 
yield curve. 

As indicated by Figure 1, we have the following closely-related rule of thumb for the 
dynamics in the yield curve: 

(ii) The yield curve exhibits mean reversion in that interest rates under (over) their 
equilibrium levels tend to rise (fall).16 

Finally we have a third implication: 

(iii) The variability of interest rates declines when the remaining duration increases. 

This is more or less a direct consequence of the expectations hypothesis, as the average 
structure which exists there mathematically reduces the interest rate variance. 

How well, then, do modem interest rate models describe actual interest rate movements? 
One problem is that many modern interest rate models are driven by only one factor, which according 
to (i) implies monotonous yield curves. The Swedish interest curve has often appeared to be non­
monotonous, which suggests that at least two factors are present. Dahlquist and Svensson (1994) have 
shown that the two-factor model of Longstaff and Schwartz (1992) can well be adapted to the 
Swedish yield curve. On the other hand, they report deficient parameter stability, which is an 
indication of faulty specification, e.g. a missing factor. The lack of stability of the parameters in the 
models is fairly usual in the empirical evaluations of explicit interest rate models. 

I am not aware of any direct examination of (ii). The reason for this is probably that 
(ii) largely says that interest rates that are comparatively low tend to rise and vice versa, which is a 
highly natural hypothesis which is perhaps seen as far too self-evident to test. In particular (ii) implies 
that a negatively (positively) sloped yield curve tends to move downwards (upwards). This 
implication is not entirely trivial, however, since the effects of a factor sometimes seem to move in 
the opposite direction than what the theory prescribes. One example of this is that exchange rates and 
interest rate differentials (the difference between· rates of interest at home and abroad) are sometimes 
positively correlated even though one expects the opposite in accordance with the parity relationship 
(3). The occurrence of this unexpected positive correlation in the case of empirical tests of the so­
called target-zone model for exchange rate movements led to considerable scepticism against this 
model.17 Bertola and Svensson (1993), however, were able to explain this by introducing a latent 
factor which reflects devaluation expectations. If the devaluation expectations increase in a regime 
with exchange rate bands, we will most likely observe both a falling yield curve and rising interest 
rates, even though this conflicts with (ii). We will return later to the question of whether the problem 
of positive correlation between interest differentials and the exchange rate can be explained by 
fluctuations in a latent factor. 

The relationship between maturity and the variability of interest rates has been the 
subject of considerable attention. It is not the qualitative message in (iii) that has been questioned but 
rather the quantitative implications of the expectations hypothesis, which is also indirectly a criticism 
of modern fmancial interest rate models, as they largely confirm the expectations hypothesis. The 
problem is that if the expectations hypothesis is true, we would probably expect much lower 
variability in long-term interest rates than we actually see. This criticism of the expectations 
hypothesis has come from Shiller (1979), Singleton (1980) and others. Such criticism, however, is 
built on some type of notion as to what a reasonable development of the future short-term interest 
rates is. If there are expectations that the short-term interest rates will follow a random walk in the 

16 In Figure 1, the long-run equilibrium level is constant for interest rates of all maturities. However, the long-run 
equilibrium level may depend on time to maturity if the risk premium (which we ignore in Figure 1) depends on time 
to maturity. 

17 See, for example, Lindberg and Soderlind (1991). 
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future, the expectations hypothesis implies that long-term interest rates will have the same variability 
as the short-term rates. 18 Even if a random walk assumption appears unreasonable, perhaps the 
investors still expect a more volatile and less predictable development in the short-term interest rate 
compared with historical interest series, which implies a relatively high variability in the long-ierm 
interest rates in accordance with the expectations hypothesis. The trend from regulated credit markets 
to more deregulated credit markets which are characterised by free movement of capital in an 
increasingly internationalised economy gives certain support to this idea. Hamilton (1988) argnes that 
the expectations hypothesis is compatible with historical data if the occurrence (and expectations) of 
regime shifts in monetary policy is taken into consideration. 

The discussion above indicates that the existing interest rate models are probably in some 
respects misspecified. One deficiency is that it is assumed that the interest rates are only affected by 
factors that are driven by diffusion processes. More intuitively, this means that interest rates are 
assumed only to react to frequent but not so dramatic information, i.e. the daily stream of information, 
but not to infrequent but dramatic events such as devaluation, war, oil price shocks, devaluations, etc. 
From a purely empirical point of view it would thus be a step towards increased realism if we 
permitted the term structure to be affected by infrequent but dramatic shocks, as we sometimes 
observe large movements in interest rates which reflect something other than the daily stream of 
information. This restricted modelling procedure is partly due to the fact that existing financial 
interest rate models lack an economic structure in which the above-mentioned shocks have some 
interpretation. This in turn is due to the fact that many interest rate models, developed by financial 
economists, are adapted to be used for evaluation of so-called interest rate derivatives such as bond 
options. In these contexts it is more important that the models statistically describe the short-run 
interest rate dynamic in an adequate way than that they have any structural content. In those cases 
where the interest rate models have any financial structure, they often describe closed one-commodity 
economies, where neither exchange rates (real or nominal) nor monetary policy exists. 19 

In summary, it can be said that modern financial pricing theory offers good opportunities 
for analysing the formation of interest rates under different assumptions concerning what factors are to 
be included and the dynamics of the factors. The problem is that existing applications of this theory 
often lack an interesting economic structure. We will show in the next section, however, that it is 
possible to give more structure to the financial interest rate models and retain the tractability of the 
models at the same time. 

III. A THREE-FACTOR MOl!JIEL OF THE TERM STRUCTURE 

In this section and the next we will present the main outline of an interest rate model 
proposed by Dillen (1994), to which the interested reader is referred for details. In the appendix, 
however, there is a more formal presentation of the model and an analysis of the size of various risk 
premia. In this model, the formation of interest rates is affected by three economic factors: the global 
real interest rate, the real exchange rate and the inflation rate. In this section we will present the 
constituent factors under the assumption that the factors are driven by (well-known) diffusion 
processes. One consequence of this is that the interest rate dynamic which arises in this case is of the 
same type as found in the above-mentioned financial interest rate models. A model of this type 
naturally constitutes an important, but probably incomplete, part of a more complete model. 

18 If the short-term rate follows an random walk (without drift) then we have that E,[r(s)] ~ r(t), implying that (!) 
simplifies to r(t,T) ~ r(t) +risk premimn. 

19 An interesting exception is Nielsen and Saft-Requejo (1993), who study a two-commodity economy where the relative 
price between the two commodities can be interpreted as a real exchange rate ~f we associate each commodity with a 
country. There are models in the more macro-oriented literature (e.g. Lucas (1982)), which pay regard to monetary 
and international aspects. The disadvantage is that they are more analytically unwieldy and the possibility of paying 
regar'd to a somewhat more complicated dynamic course of events is therefore limited. 
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1. The global real interest rate 

The global economy is, in contrast to the economies of individual countries, closed. This 
means that it is possible to permit the equilibrium on the financial markets to be determined by an 
optimisation problem which a representative investor meets. Thereby we can also make use of general 
pricing principles and apply these in order to price bonds, and in this way determine equilibrium 
interest rates. From several standard models now at hand, we will, for the sake of simplicity, choose 
that of Vasicek (1997), in which the short-term interest rate follows a so-called Ornstein-Uhlenbeck 
process, which means that the short-term interest rate during a short time interval (M) changes 
according to 

(5) 

where Ra(t) is the short-term global interest rate, Rao is the long-run equilibrium level for the short­
term real interest rate, and where Ea(t) is a normally distributed random term with the mathematical 

expectation zero and variance a;',D.t and where the parameter Ka measures the degree of mean 

reversion. The higher the value of Ka, the faster the short-term global interest rate tends to return to its 
long-run equilibrium level. In discrete time this process is analogous with an AR(l )-process. The 
factor dynamic above is certainly simple, but many of the more sophisticated interest rate models 
within financial economy have a factor dynamic of a similar type, and often it is only the specification 
of the random term that constitutes the difference (see footnote 11). It can be shown (see Dillen 
(1994)) that long global real interest rates relate to the short-term rate according to 

Ra(t,T) = 8a(t,T)[Ra(t) - Raol +Rao+ <?m(t,T) 

where 8a(t,T)= (1-e-KG(T-t))/(KG(T-t)) 

(6) 

and where <?m(t,T) is real term premium. Note that the short-term global interest rate has been 
considered as an exogeneously given factor and that the term structure for global real interest rates has 
the form stated in (4).20 The function 8a(t,T) is the factor sensitivity with regard to the short-term 
global real interest rate and states how deviations in the short-term real interest rate affect global long 
real interest rates. This effect is less the larger the mean reversion parameter Ka is. 

Global real interest rates are not observable since there are no bonds, so far as I know, 
that are index-linked to any representative global consumer price index. On the other hand, there are 
empirical work where researchers have tried to estimate and characterise a global interest rate, see for 
example Barro and Sala-i-Martin (1990). The short-term real interest rate should be seen as an 
international economic indicator which is a common factor in all financial asset prices in the world 
economy. With a sufficiently representative set of asset prices, it would in principle be possible to 
identify this common factor. 

2. The real exchange rate 

What does the formation of real interest rates look like when we move on to the study of 
open economies? The point of departure is that the global economy consists of open e~onomies which 
differ between themselves in that different economies are exposed to different types of shock and that they 
have different orientations regarding production and consumption. These differences in tum lead to 
variations in the real exchange rate, H, which is defined as 

H(t) = S(t)P*(t)/P(t) (7) 

20 It is reasonable from a Swedish perspective to tre~t the global real interest rate as exogenously given. 
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or in logarithms 

h(t) = s(t) + p*(t) - p(t) (7') 

where S denotes the nominal exchange rate (the number of units of domestic currency per unit of 
foreign currency) and where P and P* denote the domestic and foreign price level respectively 
measured as consumer price indexes. In particular we can let S and P* be weighted indexes so that 
they represent a global exchange rate index relative to the domestic currency and a global price level 
respectively. With the latter interpretation of the real interest rate, the following important result is 
shown in the appendix: the domestic real interest rate is determined only by the global real interest 
rate and the real exchange rate. The force in this result is that the real exchange rate contains all 
relevant information for determination of how the domestic real interest rate deviates from the global. 
For the purpose of obtaining a little quantitative feeling for the effect of the real exchange rate, let us 
assume that it follows a geometric Omstein-Uhlenbeck process, i.e. the logarithm for the real 
exchange rate has a dynamic during short time intervals according to 

(8) 

where h0 is the long-run equilibrium level for the real exchange rate, Kh is a mean reversion parameter 

and where Eh(t) is a normally distributed random term with variance cr~L\.t. If the real exchange rate 
lies below (above) its long-run equilibrium level, it is said to be overvalued (undervalued). It can now 
be shown that (5) and (8) imply the following expression for domestic real interest rates 

R(t,T) = R0 (t,T) + or(t,T) + <ph(t,T) (9) 

or(t,T) = Et[h(T) - h(t)]/T-t = eh(t,T)(ho - h(t)) 

8h(t,T) = (1- e -Kh (T-t))/(T-t) 

where R0 (t,T) is given by (6), o,(t,T) is the expected real depreciation rate and where <ph(t,T) is a real 
exchange rate risk premium. The factor sensitivity 8h(t,T) measures how sensitive the real interest rate 
is to fluctuations in the real exchange rate, and it has a similar interpretation as 80 (t,T) in equation 
(6).21 

If <ph(t,T) = 0, (9) corresponds to a real version of the uncovered interest rate parity. We 
can moreover show that a similar relation also applies if the global real interest rate is replaced by the 
real interest rate in an arbitrary foreign economy.22 Abuaf and Jorion (1990) have estimated the factor 

-K (T-t) 
Ph = e " to be around 0.8 on annual data (T-t = 1) for the real value of the dollar against 
various foreign currencies. The value of 0.8 for Pb implies an overvaluation of the domestic currency 
by 10% (h(t) - h0 = -0.1) gives rise to a real interest rate differential of about 2% on one-year bonds. 
This simple calculation example suggests that fluctuations in the real exchange rate can have a 
significant effect on the formation of the real interest rate. Baxter (1994) has shown that the real 
exchange rate is related to long-term real interest rate differential in accordance with the pattern 
above, whilst a similar relationship is difficult to verify for the short-term real rate. One explanation 
for this can be that the degree of reversion to long-term equilibrium is weak and in the short term the 
real exchange rate appears almost as a random walk. 

21 Note that SG(t,T) and 0h(t,T) differ in that the latter ~ction lacks the mean reversion parameter in the denominator. 

22 This is most easily perceived if we combine the relationship (9) for the domestic and foreign economy and thereby eliminate 
the global real interest rate assuming that the difference in expected real depreciation (in relation to the world economy) 
between the home country and the foreign is identical to the expected real depreciation of the domestic currency relative to the 
foreign. Moreover, the difference in the currency risk premium ~relation to the world economy determines the currency risk 
premium between the home country and abroad. 
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In contrast with the global real interest rate, the real exchange rate is to a certain degree 
possible to affect for a small open economy. Thus; the exchange rate channel of the transmission 
mechanism also works via an effect on real interest rates. The dynamic for the real exchange rate 
depends also on what type of exchange rate regime (at least in the short run) and the above analysis is 
misleading if the nominal exchange rates are fixed and the risk of devaluation exists. This case is 
discussed in Section IV. I. 

3. The inflation rate 

The third economic factor which affects the formation of interest rates is the inflation 
rate, which here is defmed as the expected relative rate of price increases in a short period of time. 
The inflation rate can formally be defined according to 

n(t) = Ei:[lnP(t+L\t) - lnP(t)]/Llt (10) 

where P(t) is the price level and where L\t is a short period of time. The inflation rate is a measure of 
the rate of price increase that is expected during the immediate future, whilst with inflation we refer to 
the actual rate of price increase.23 Experience shows that periods of high inflation tend to be followed 
by periods of high inflation and again we let a so-called Ornstein-Uhlenbeck process represent the 
inflation rate too, i.e. 

L\n(t) = Krc[7t0 - n(t)]L\t + e,,;(t) (11) 

where 7t0 is the long-run equilibrinm level for the inflation rate and where En(t) is a normally 

distributed random term with the variance cr;L\t. The inflation rate can, of course, be influenced by 

monetary policy. The inflation rate is even controllable to a large degree, and it is possible to interpret 

the parameter values (n0, Kit and cr;) in terms of price stability. The Riksbank's inflation target of 2% 

means that n0 = 0.02, and its tolerance interval of± 1 % requires that the degree of mean reversion, 
Kit' must be sufficiently large.24 Note that the inflation rate is not directly observable since what we 
can observe is the actual inflation, which apart from the inflation rate depends on a random 
component. However, it is possible to obtain a good .estimate of the inflation rate with the help of 
historical values of price level and regression analysis (if (11) is a correct specification). The 
specifications above now imply the following expression for nominal interest rates 

r(t,T) = R(t,T) + n(t,T) + <iln(t,T) (12) 

n(t,T) = Sn(t,T)[n(t) - n0] + n0 

Sn(t,T) = (1-e-k" IT-tl)/(k,(T-t)) 

where n(t,T) is the expected inflation during the period [t,T], R(t,T) is given by (9) and where cpn(t,T) 
is an inflation risk premium. In addition it is straightforward to make sure that nominal interest rates 
according to (12) really have a linear structure in accordance with ( 4). This is easily seen by rewriting 
(12) as 

r(t,T) = R,,(t,T) + c\(t,T) + n(t,T) + cp(t,T) (12') 

23 The terms inflation and inflation rate are not particularly well-defined concepts and are often used as synonyms. 
Inflation rate is often used to signify the quantity defined in (10). 

24 This is one of many different ways of modelling an inflation target. Other alternatives are discussed by Gerlach 
(1993). 
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where cp(t,T) = <rrr(t,T) + cph(t,T). In (12) itis also the case that the long-term global real interest rate, 
Ra(t,T), relates to the short-term global interest rate, Ra(t), in accordance with the expectations 
hypothesis (i). An analogue relationship prevails between expected inflation, rr(t,T), and the inflation 
rate, rc(t). Finally, the expected real depreciation depends on the expected future real exchange rate. 
We can say that it is the expected future evolution for the three factors Ra(t), h(t) and rc(t) which 
determines the yield curve. The description of how these factors are expected to change during the 
period is, however, primitively described as Omstein-Uhlenbeck processes, equivalent to AR(l) 
processes in discrete time .. Let us therefore consider somewhat more sophisticated models of how the 
constituent factors develop over time. 

IV. REGIME SHIFTS 

In the discussion and analysis of the three-factor model above, we have assumed that the 
constituent factors Ra(t), h(t) and rc(t) are of the diffusion type, i.e. the factors are affected only by 
frequent information which constantly induces small stochastic changes of the factor values. It is 
probable, however, that other types of information of an infrequent but drastic nature also affect 
interest rates. An obvious example of this is the drastic shift in the yield curve that occurs when 
information on a devaluation reaches the financial markets. When the exchange rate is flexible we can 
also conceive that information on a fundamental change in monetary policy (e.g. the abandoning of 
price stability as an overall goal ofmonetary policy) can give rise to dramatic movements in interest 
rates. A suitable designation of events of this type is regime shift if this term is interpreted in a broad 
sense and other dramatic and infrequent events, such as wars, are also included. A characteristic of 
factors that describe regime shifts is that they are latent in nature, which makes them more difficult to 
analyse. We will belciw, using two examples, analyse in a little more detail what consequences the 
occurrence of regime shifts of the above-mentioned type can have for the dynamic and shape of the 
yield curve. 

1. The formation of interest rates in a devaluation economy 

In our first example we will study a small open economy which is planning to maintain a 
fixed value for its currency against a currency index. The exchange rate (relative to the currency 
index) is permitted to deviate a few percent around this so-called target value. In other words, the 
exchange rate moves within a exchange rate band. This type of exchange rate system has existed in 
different forms during recent decades in Europe, including Sweden, and research into how exchange 
rates and interest rates fluctuate in such band regimes has been extensive over recent years.25 Research 
and practical experience shows that these exchange rate bands have not always been completely 
reliable, and a number of adjustments have been made to them (so-called realignments). In our 
example, an adjustment will mean a devaluation, which is an upwards adjustment of the target value. 
We do not rule out, however, that this adjustment can be downwards, and the devaluation in this case 
is negative, i.e. a revaluation. The width of the exchange rate band is assumed to be unchanged in 
relative terms during the entire period. Formally (the logarithm of) the exchange rate can be written as 

s(t) = x(t) + c(t) (13) 

where x(t) is the logaritlnnic deviation from the logarithm of the target value, c(t). This target value is 
normally constant but is sometimes adjusted upwards in the event of a devaluation. It is important to 
note that with the exchange rate we are no longer referring to a global currency index but a narrower 
index, e.g. Deutsche Mark or ECU. One consequence of this is that the global real interest rate, Ra, is 
replaced with R * which we can simply call the foreign real interest rate. 

25 An overview of this research is given by Svensson (1992). 
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In Section III.2, the importance of the real exchange rate for the formation of interest 
rates was stressed. An important aspect in this relationship is in what way the real exchange rate 
adapts in relation to its long-run equilibrium level. As the adjustruent of the real exchange rate by 
means of the nominal exchange rate is limited by the band, it is natural to study adaptation 
mechanisms entailed by adjustruents in the target value. Let us define the process g as 

g(t) = c(t) + p*(t) - p(t) (14) 

The process g can be interpreted as the long-term component in the real exchange rate. 
We can see this more clearly by combining (7'), (13) and (14) so as to obtain the following expression 
for the real exchange rate (in logarithm form) 

h(t) = x(t) + g(t) (15) 

Note firstly that fluctuations in g between devaluations reflect the difference in the rate of 
increase between foreign and domestic price levels. In the short run exchange rate fluctuations within 
the band dominate over relative pric~ changes, as prices are considered as sticky in the short run. The 
opposite applies in the long run, as the difference in domestic and foreign price levels is not restricted 
to varying within a narrow band. If the domestic inflation systematically tends to exceed the foreign, 
the real exchange rate will thus appreciate and the domestic currency becomes overvalued, which in 
turn can lead to external imbalance. In this situation, a devaluation can be the only way to restore 
external balance. A devaluation which only aims to restore external balance can be said to be passive, 
although there can also be offensive reasons for devaluing in order to provide the domestic export 
industry with competitive advantages. A typical development of the long-term component in the real 
exchange rate, g, is shown in Figure 2 below.26 

~ 
0 

g 

Figure 2 

Example of how the long-term real exchange rate, g(t), evolves over time 

t 

We see in Figure 2 that in the long term the real exchange rate tends to appreciate 
between devaluations when the real exchange rate takes an upwards jump, which happens on two 
occasions in our example. In this example there is also an offensive element in the devaluations in that 
the new target value is set at a level where the domestic currency becomes undervalued. 27 ~ in 
Figure 2 can thus be seen as a measure of the offensiveness in a devaluation. Moreover, we assume 
that the exchange rate's deviation from the current target value, x, follows an Ornstein-Uhlenbeck 
process according to 

26 It is also of interest to think what a reasonable specification of the long-term exchange rate can look like if the band 
regime is entirely credible. In this case, the adaptation in the real exchange rate does not take place by means of 
devaluations but by adaptations in the trend of inflation. A conceivable specification of the long-term exchange rate 
would perhaps again be an Omstein-Uhlenbeck process. 

27 In the example, it is assumed that g = O corresponds to the long-run equilibrium level, but that there is a real 
11overshootingn in the domestic currency, which means that g is set at~ after a devaluation. 
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(16) 

where Kx is a mean reversion parameter and where ch(t) is a normally distributed random term with 

variance cr~Lit. This specification relies on the assumption that the long-run equilibrium level for x 

equals zero, implying that the exchange rate behaves symmetrically within the band.28 

Let us analyse what the formation of interest rates looks like in this devaluation 
economy. For that purpose we need to introduce some new quantities. One important quantity is the 
devaluation intensity 'A, which is the expected number of devaluations per year.29 Let us further 
assume that the domestic inflation tend to exceed the foreign inflation byµ (!Oi[(p(T) - p(t)) - (p*(T) -
p*(t))]/(T-t) =µ).It can now be shown (see Dillen (1994)) that the assumptions above imply that the 
nominal short-term interest rate is of the form 

r(t) = r0(t) - µ + 'A[l- d~+g(t)] + <rg 

r0(t) = R *(t) - Kxx(t) + n(t) + <rx 

(17) 

(18) 

where <rg and <rx are insignificant premia.30 Moreover, r0(t) can be interpreted as the interest rate that 
would prevail in an economy where long-term fluctuations in the real exchange rate do not exist, i.e. g 
is identical with zero. In other words, r0(t) is the interest rate that is established in a credible band 
regime where the foreign inflation rate coincides with the domestic, and all fluctuations in the real 
exchange rate stem from nominal exchange rate fluctuations within the band. The relationship (17) 
seems strange at first sight in that an increased inflation rate increases the difference between domestic 
and foreign inflation rates (µ), which according to (17) appears to reduce the short-term nominal 
interest rate! This effect is counteracted, however, by the fact that r0(t) increases to a corresponding 
degree. The remaining effect of an increased domestic inflation rate is that the long-term real 
exchange rate appreciates faster, which according to (17) leads to a higher nominal interest rate. In an 
economy with fixed exchange rates, an increase in the domestic inflation rate leads to higher interest 
rates in that the risk of devaluation increases. Furthermore, (17) implies that an increased intensity of 
devaluation, ceteris paribus, increases the short-term interest rate given that g(t) is less than 13. Note also 
that the perception that there is an offensive motive to devaluate, i.e. 13 > 0, also leads to higher interest 
rates. 

We have above only analysed the short-term interest rate in a devaluation economy. 
Variations in the long-term component in the real interest rate affect long-term interest rates in a 
similar way to how they affect the short-term interest rate, although the effect declines when time to 
maturity increases. It is possible to produce explicit expressions for long-term interest rates, but we 
will content ourselves with a graphic illustration. Figure 3 shows the shift in the yield curve which a 
devaluation gives rise to under the assumptions that the devaluation intensity, 'A, is 0.2 devaluations 
per year, that the domestic inflation rate is 1.5% higher than the foreign(µ= 0.015) and that 13 = 0.05. 
The upper curve shows the additional component in the yield curve that a devaluation regime gives 
rise to compared with that in a credible band regime when the real exchange rate is overvalued by 
15% (g = -0.15). The lower curve shows a corresponding additional component when the real 
exchange rate is undervalued by 5% (g = 0.05). The distance between these curves thus shows the 
effect on the yield curve which a devaluation of 20% gives rise to. 

28 Mathematically, (16) means that the exchange rate can temporarily leave the band with a small probability. It has been 
shown, however, see e.g. Lindberg and SOderlind (1992), that the degree of mean reversion is so strong that an 
Omstein-Uhlenbeck process constitutes a good approximation to more sophisticated processes that do not al1ow the 
exchange rate to leave the band. 

29 Formally we assume that the devaluations are the jumps in a Poisson process with jump intensity A.. 

30 It can be shown that <pg is equal to -~cr~, where crg is the volatility of the long-run real exchange rate. <px is the sum 

of 'Ph and 'Pn, see (9) and (12). 
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The shift in the yield curve is due to the fact that the expected real depreciation of the 
domestic currency subsides drastically in the event of a devaluation, which reduces real and thus also 
nominal interest rates. Amongst other things from Figure 3, we see that the real (and nominal) five­
year interest rate falls by around 2.5%, which is a significant real shock. 31 As expected the effect on 
long-term interest rates is smaller than the effect on short-term rates. Note finally that Figure 3 
indicates that the yield curve tends to be declining when the domestic currency is overvalued and the 
risk of devaluation exists. After a devaluation, the yield curve tends to have a positive slope. The 
presence of devaluation expectations is mainly reflected in fluctnations in the interest differential, i.e. 
the difference between domestic and foreign interest rates. Extensive research has been conducted 
over the last few years into the interest difference and its connection with devaluation expectations in 
band regimes.32 Often the devaluation risk, defmed as the product devaluation intensity (f.,) multiplied 
by the expected size of a devaluation, is measured according to the so-called "drift adjustment 
method", which means that the risk of devaluation is given by the interest difference after the 
expected depreciation within the band has been subtracted. The devaluation risk in Sweden has been 
estimated in this way by Lindberg, Svensson and Siiderlind (1991). The great variability in the 
devaluation risk found in this stndy suggests that the intensity of devaluation cannot be constant over 
time, but varies stochastically. We should remember, however, that it remains to be tested whether the 
drift adjustment method really gives a precise measure of devaluation expectations. Lindberg, 
Svensson and Siiderlind (1991) found that a some devaluation risk was also present shortly after the 
offensive devaluation in 1982, which appears somewhat strange. 

Figure 3 

The effect of a devaluation of 20% 
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Note: The upper curve shows the impact (before a devaluation) that an overvalued domestic currency (g = -0.15) gives rise to and the lower 
curve shows the impact (after a devaluation) that an undervalued domestic currency (g = 0.05) gives rise to. 

31 Actually the effect in Figure 3 is entirely real in nature. As we have implicitly assumed that the formation of the 
inflation rate (and thereby the inflation expectations) is not affected by a devaluation, Figure 3 also shows the effect 
on the nominal interest rates. This assumption is not entirely realistic, however, and the effect of devaluation on 
nominal interest rates can in reality differ from the effect of devaluation on real interest rates. 

32 Examples of theoretical research are to be found, for example, in Bertola and Svensson (1993), who also discuss 
relevant empirical research. 

I 
11 

ii 
II 

I 
I 
I 
I 
I 



- 510 -

2. The formation of interest rates in an economy with imperfect credibility in the 
inflation target 

In the previous example, the formation of interest rates was analysed when the policy 
announced by the central bank of maintaining the exchange rate around a target level was not credible. 
In countries with flexible exchange rates, monetary policy is often expressed in more or less explicit 
inflation targets. We will analyse in what way imperfect credibility in meeting such inflation targets is 
reflected in the formation of interest rates. 

There are several reasons why it is more difficult to analyse the effects of imperfect 
credibility in this case than when devaluation expectations exist. In the first place it is difficult to get a 
clear idea of the future inflation process if the inflation target is abandoned. Obtaining an idea of what 
a devaluation means is much easier even ifthere is some uncertainty on the size of the devaluation. 33 

Secondly, it is unclear what regime shifts are possible after abandonment of the current inflation 
target. In a devaluation economy it is further devaluations that constitute the future regime shifts. 
Thirdly, it can be difficult to observe an abandonment of an inflation target, whilst it is easy to 
observe a devaluation. Another difference is that the motive behind the abandonment of an inflation 
target can be other than the motive behind a devaluation. A devaluation can be motivated by the fact 
that the value of the overvalued domestic currency needs to be adjusted. One interpretation of a 
change to a high inflation target can be that the government is trying to finance the national debt by 
printing money. 

Of the many conceivable regime shifts in monetary policy which describe the 
abandonment of the current inflation target, we will now consider the following scenario. Let us 
imagine that at the start we are in the normal position where the inflation rate is low and varies 
moderately around the proclaimed inflation target. There is, however, a likelihood that the economy is 
put into a state where the inflation rate fluctuates at a considerably higher level. Given that the 
economy is in a high inflation state, there is also a likelihood that the economy shifts back to the 
normal position with low inflation. Formally this can be formulated so that the quantity n0 in 
equation (11) can jump between two states: a low inflation state (1101) and a high inflation state (n0h). 
Moreover we assume that the economy shifts from the low inflation state to the high inflation state 
with the intensity v1 and that the economy shifts back with the intensity vh. The inverse of these 
intensities specifies for how long the prevailing state is expected to last. A value of 0.5 for vh, for 
example, implies that the expected duration in the high inflation state is two years. Thus, the inflation 
rate is decomposed in a direct component, representing fluctuations around the inflation target, and a 
latent component representing shifts in the inflation target. These shifts in inflation targets mean that 
the yield curve will also shift. We will have a high interest rate state and a low interest rate state. We 
will in what follows use subindices 1 and h for interest rates in the low and high inflation regime 
respectively. 

It is possible within this model to produce explicit expressions for interest rates of 
different maturities, see Dillen (1994), although these expressions are somewhat complicated. We 
therefore choose to illustrate the formation of interest rates in graph and table form. Figure 4 below 
shows how large the shift in the yield curve is when the economy jumps from the low inflation state, 
where the inflation target is 2% (1101 = 0.02), to the high inflation state, where inflation fluctuates 
around 7% (n0h = 0.07) under different assumptions of the values ofv1 and vh. We see in Figure 4 that 
the change in the short-term interest rates corresponds to the shift in the inflation target, i.e. 5%, 
whilst the shift in the long-term interest rates is lower. Note that it is only the nominal interest rates 
that shift in this case. Figure 4 also indicates that the yield curve tends to have a positive slope when 
the low inflation. state prevails, which reflects the fact that long-term interest rates to a large extent 
incorporate the possibility that the economy switches to a state of high inflation. 

33 The size of devaluation should, however, be related to how overvalued the domestic currency is, which was the case in 
the above example. 
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In addition, forward interest rates tend to exceed future realised spot interest rates 
(positive ex post premia) if the economy remains in a state of low inflation, and vice versa in the high 
inflation state. Systematic patterns in ex post prernia of this type are often interpreted to mean that the 
term premium varies over the course of time. What appears to be a time-varying term premium can in 
fact be a forecast error that this type of regime gives rise to. Forecast errors of this type are broadly 
consistent with the findings of Fama and Bliss (1987). 
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We can also quantify how interest rates are affected if the credibility of the current 
inflation target is weakened. The point of departure is that an inflation target (n01) of 2% has been 
proclaimed but that it is not credible, which is expressed in a positive value in the parameter v1. 

Table 1 shows for different values of the parameters v1, vh and 1toh the effect on short-term (six­
month) and long-term (five-year) interest rates which imperfect credibility of an inflation target gives 
rise to. 

The most strildng observation is that long-term interest rates are more sensitive to 
changes in the credibility of the inflation targets than short-term rates. If the credibility is weakened, 
i.e. the intensity v1 increases, the rise in the five-year interest rate is four to five times larger than that 
in the six-month interest rate! Whilst imperfect credibility in a fixed exchange rate policy (devaluation 
expectations exist) mainly affects short-term interest rates, we find that imperfect credibility in the 
inflation target primarily affects the Jong-term interest rates.34 

34 The intuition behind why long-term interest rates are affected more than short-term interest rates when the credibility 
of the illflation target is weakened can partly be obtained if we try to assess expected inflation in the short and long 
run. In the short run there is a small probability that the economy will change to a high inflation sta~e, and the 
(expected) proportion of the time to maturity when the high inflation state prevails is therefore short. In the long run, 
the probability of a change to the high inflation state is higher, which raises the (expected) proportion of the time to 
maturity that is characterised by high inflation. 
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Table 1 

Effect on interest rates when au inflation target is not credillle 

V1 V1 1toh Effect on six-month Effect on five-year 
interest rate interest rate 

0.10 0.50 0.10 0.18 0.85 
0.20 0.50 0.10 0.35 1.56 
0.10 0.50 0.15 0.29 1.32 
0.20 0.50 0.15 0.57 2.44 
0.10 0.25 0.10 0.19 I.II 
0.20 0.25 0.10 0.37 2.01 
0.10 0.25 0.15 0.30 1.70 
0.20 0.25 0.15 0.59 3.13 

Source: Dillen (1994). The current inflation target is 2% (1t01 =0.02). 

Naturally we should interpret the above analysis with caution. It is difficult to 
substantiate that regime shifts of this type actually take place, and it is more hazardous to form an 
opinion on the values of the parameters v1, vh and nob· Hamilton (1988) shows, however, in an 
empirical examination of a switching model that the US economy during the period from the end of 
1979 to the end of 1982 was in a high interest rate state before then reverting to a more normal 
interest rate state. With some caution in interpretation, this study points to v1 = 0.04, vh = 0.38 and 
that rh - r1 = 5.12%.35 The last detail says that the high inflation state implies an increase in the short­
term interest rate of fully 5%. In our model, this interest difference is equivalent to n0h - n01 . It would 
be highly misleading, however, to contend that the inflation target in the United States at the · 
beginning of the 1980s was increased by 5%. Admittedly a high inflation rate (>10%) prevailed 
during a large part of the high interest period, but this inflation originated from other reasons, 
particularly the shock increase in oil prices in 1979. The high interest rate at the beginning of the 
1980s more reflected the ambition of the Federal Reserve to squeeze inflation. The conclusion is that 
even if it is difficult to explicitly account what gets an economy to shift from low to high inflation 
and/or interest rate, the quantitative consequences of such changes are probably of great significance. 

v. ANALYSIS OF THE FORMATION OF SWEDISH INTEREST RATES IN 1994 

1. Introductory observations 

On the basis of the theoretical argument in the previous sections, an analysis of the 
formation of interest rates during 1994 in Sweden will be made. The development. of the six-month 
-interest rate and the five-year interest rate during this period is shown in Diagram 1. We will also look 
· at the trend of the interest rate differential relative Germany and how this trend follows the value of 
the krona, see Diagram 2. The diagrams give rise to the following questions: 

I. Why have long-term interest rates increased so dramatically? 
II. Why have long-term interest rates increased more in Sweden than in other countries? 

35 Hamilton (1988, Table 3) reports that the probability of staying in a low interest rate state until the next quarter is 
0.9899. This probability corresponds to exp(-v1*0.25), implying v1 ~ 0.04. Similarly the reported probability of 
staying in a high interest state until the next quarter is 0.9087 implying vh = 0.38. Furthermore, the quarterly short­
term interest rate is on average 1.633%, i.e. an annual rate of 6.69%. Corresponding figures for the high interest state 
are 2.821%andI1.77%, respectively. 
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III. Why have long-term interest rates been so volatile? 
IV. Why does the krona tend to become weaker at the same time as the interest rate 

differential (relative to other countries) increases? 
V. Why are short-term interest rates also higher in Sweden than abroad? 

Diagram 1 

'fhe formation of Swedish interest rates dnring 1994 

fan-94 feb-94 mar-94 mar-94 apr-94 maj-94 jun-94 jul-94 aug-94 sep-94 okt-94 nov-94 

Source: The Riksbank. 

It can hardly have escaped anyone's attention that questions of this nature have been 
sharply in focus during 1994. Question II has been the subject of particular debate and has largely 
been linked to domestic political factors such as the size of the national debt and its growth rate, 
together with how the politicians have handled these problems. However, it should be noted that the 
national debt was not mentioned as an important factor to any great extent in previous theoretical 
discussions. On the other hand, we cannot discount the fact that the national debt has an indirect effect 
on the fundamental factors that in their tum influence the formation of interest rates. It is thus 
desirable to try to identify such links and to try to assess the plausibility of any links proposed. 

However, it is questions III and IV which at first glance seem to be most problematic 
from a purely theoretical point of view. Question III is difficult because both theory and (previous) 
empirical experience imply that long-term interest rates are relatively stable. The problem with 
question IV will be discussed soon in Section V.2. Finally, Question V has not been discussed to the 
same extent, but in my view it is perhaps the most difficult of all, since in this case we cannot refer to 
the "risks" concealed in an unforseeable future. However, it may be relevant here to remember that 
short-term interest rates reflect the operational part of monetary policy, which includes aspects that are 
not incorporated in the theoretical models presented in previous sections. Let us first take a look at the 
general question of why Swedish interest rates are higher than abroad. 

2. Interest rate differentials and exchange rate expectations 

One of the main reasons why nominal interest rates differ between countries is that 
interest rate differentials reflect expected nominal exchange rate expectations. This is the principal 
proposition of the parity relationship (3). It is therefore natural to ask whether the interest rate 
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Diagram2 

The exchal1lge rate (SEK!DEM) al1ld the interest rate differel1ltial (r-r*) 
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between domestic and foreign interest rates reflects expectations that the Swedish krona will be 
nominally depreciated in the future. Expectations of a future depreciation could be due to the fact that 
'the krona is overvalued. However, it is hard to imagine that the Swedish krona is overvalued given the 
dramatic depreciation that has taken place since the krona was allowed to float in November 1992. 
The fact that the Swedish export industry has been working at full speed during 1994, and that both 
the balance of trade and the current account are positive, also contradicts the view that the Swedish 
krona is overvalued. It may, however, be the case that the Swedish krona is undervalued rather than 
overvalued, but that expectations of a high inflation rate in the future give rise to expectations of a 
nominal depreciation of the krona. 

There is an interesting observation, however, which points to the existence of a latent 
factor which in some way affects the demand for Swedish government securities. We normally expect 
a negative correlation between exchange rate and interest rate difference, as a weakening of the krona, 
i.e. increase of the exchange rate, should dampen future depreciation expectations (or increase future 
appreciation expectations), which in turn, ceteris paribus, should reduce the interest rate differential. 
What is interesting now is that we actually often observe the opposite, i.e. the interest rate difference 
tends to increase at the same time as the krona is wealrnned and vice versa, as seen in Diagram 2. The 
explanation for this can be that there is an underlying fluctuating factor which affects the demand for 
Swedish government securities. When the demand for these securities falls, this results in the price of 
Swedish bonds falling, which leads to higher Swedish interest rates and/or a weakened krona. If both 
these price changes occur at the same time in the event of a fall in the demand for Swedish bonds, this 
results in a positive correlation between the exchange rate and the interest rate differential. But the 
questions remain: What is this demand factor? Why has.the demand for Swedish bonds fallen? It is 
these questions that we will now try to analyse. 

3. The national debt 

Judging from recent debate, the size of the national debt would appear to be the principal 
candidate for the demand factor sought for above. One argument supporting this could be that when 
the national debt, and thus the need for government borrowing, increases, investors demand a higher 
interest rate in order to hold the larger stock of bonds. This line of reasoning is correct in a closed 

II 

I 
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economy, for example the world economy, and it is probable that the increase in public debt all over 
the world has tended to increase the international interest rate. If this is the case, we have au answer to 
Question I. 

On the other haud, the above argument does not hold in a small economy like the 
Swedish economy, since the magnitude of the Swedish national debt has au entirely negligible effect 
on the international interest rate. Expressed in another way, the size of the national debt cannot in 
itself provide an answer to Question II. It is only if au increased national debt involves a greater risk 
of some type that the yield demand on Swedish bonds rises compared to the world around. The next 
step in the analysis is therefore to try to identify what this risk consists of. 

4. Credit risk 

Credit risk is one example of a risk that should be positively related to the size of the 
national debt aud which should be able to explain the high yield requirement of investors on kronor 
assets. The credit risk should also be able to explain why Swedish interest rates overreact to 
international fluctuations in interest. An international upswing in interest rates is accompanied by the 
increased credit risk which results from the fact that the government debt and its fmaucing then 
becomes a greater burden, and Swedish interest rates rise relative to more creditworthy countries. The 
opposite applies in the event of au international downswing in interest rates, when a reduction of the 
credit risk means that Swedish interest rates decrease more (from a high level) than abroad. It should 
he noted that other factors may also affect the credit risk, for example the ability of politicians to 
come to terms with the national debt. If the credit risk is considered to be higher for long-term 
government securities thau for short-term securities a situation of this type could perhaps be an answer 
to Question II. It would appear to be possible to explain many of the phenomena that have been 
observed in recent months by the fact that the Swedish Government's credit rating has been 
significantly worsened. Is this a reasonable explanation? 

The answer to this question is that the credit risk cau only be a partial explanation. The 
justification for this answer is that an increased credit risk would also be able to force up the interest 
levels to a corresponding extent on the loans that the Swedish Government has taken in foreign 
currencies. This has only taken place to a relatively limited extent. We must try to find other risks that 
are associated with Swedish government securities. 

5. Regime shift in monetary policy and inflation shocks 

It remains to be seen whether the difference in interest rates compared with surrounding 
countries reflects the depreciation of the krona which should follow from a severe increase in future 
inflation rates. An expected increase in the inflation rate may, however, be of different types. One 
type of inflation increase is the one that prevails if investors believe that the long-term _inflation rate, 
rc0, in equation (11) is considerably higher than that of other countries. This would meau that the 
inflation rate during recent years would have deviated negatively from this level but that the investors 
now expect a relatively rapid adjustment upwards towards the equilibriumlevel. The presence of this 
ldnd of expectation would naturally mean au element of distrust against the ability of the Riksbank to 
achieve its inflation target. On the other hand, there are several objections to believing this to be a 
likely description of the expected inflation. In the first place, an explanation like this would mean a 
long-term inflation rate of approximately 7%, which is a relatively high value that is not reflected in 
other indicators of inflation expectations. 36 In the second place, an inflation process of this type 
cannot generate the major fluctuations in the long-term interest rates aud especially not the strong 
upswing. In the third place, this kind of adaptation does not give rise to the positive correlation 
between the difference in interest rates and exchange rates that has been observed. These objections 

36 See "Inflation and inflation expectations in Sweden, October 1994," published by the Riksbank. 
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are a result of the fact that the expectations with regard to inflation that follow the above pattern are of 
a direct type, i.e. we would be at present experiencing a substantial inflation pressure if the above 
scenario were the true explanation for the increase in interest rates. 

Expectations of an increased inflation rate rnay, however, be latent. Let us assume that 
there is faith in the ability of the Riksbank to rneet the current inflation target but that the investors 
assign a certain probability that the development of the Swedish national debt will lead a situation 
characterised by high inflation rates, i.e. a high inflation regirne.37 With the airn of quantifying the 
kind of effects that the above concerns among investors would give rise to, use is rnade of the 
switching model that was presented in Section IV.2. 

The hypothesis that there is growing apprehension of a future inflation shock (of the kind 
mentioned above) can explain rnuch of the fluctuations in the long-term interest rates in Sweden 
during the recent period. It can be seen clearly frorn the table in Section IV.2 that intensifying fears of 
a future inflation shock can lead to a substantial increase in the long-term interest rates at the same 
tirne as the short-term rates show a rnore modest increase. The rising long-term interest rates would in 
this case indicate that the investors on the bond markets judge that the probability of a development of 
the goverrnnent finances that leads to a high inflation regime has increased during 1994. Furthermore, 
the variability in the long-term interest rates indicates that these assessments vary over tirne. The 
model in Section IV.2 is capable of explaining both why the long-term interest rates have risen and 
exhibited a high variability - a phenomenon that is otherwise difficult to explain. Like the credit risk, 
the risk of an inflation shock is a latent demand factor that rnay explain why the difference in interest 
rates compared to other countries tends to increase when the krona is weakened. The important 
difference is that an inflation shock of this kind only affects assets denominated in Swedish kronor, 
whereas the credit risk should also exist in debts dominated in foreign currencies. The objection that 
was raised against the credit risk as being the rnain causative factor behind the drastic rise in long-term 
interest rates thus disappears. 

However, it is still necessary to rnake an assessment of whether it is apprehensions of the 
above category alone that lie behind the powerful upswing in the Swedish long-term interest rates. Let 
us return to Table 1 and judge the plausibility of the parameter values that are needed in order to 
create major long-term effects on interest rates. The rnost critical factor is the intensity v1, which 
reflects the probability of a regime shift.38 The assumption that v1 = 0.2 means a probability of 18% 
that the economy will shift towards a high inflation position within the corning year.39 If the tirne 
horizon is extended to two years, the corresponding probability becomes 33%. These figures can be 
interpreted to rnean that investors believe that Sweden will probably remain with a low inflation rate 
during the next few years. It is not unreasonable to believe that participants in surveys report the 
inflation rate that is rnost likely rather than the (rnathernatically) expected inflation. Therefore it rnay 
be difficult to detect apprehensions of inflation shocks in surveys. Thus, it is nevertheless the lack of 
explicit fears concerning a switch to a high inflation regime among observers which means that there 
rnay be an element of doubt associated with the above argument as being the only explanation for the 

3 7 Since Sweden has not ealier experienced a deterioration of the public finances that we observe today .it is difficult to 
have a picture of how a switch to a high inflation regime will look like. There are commentators, e.g. Goldman-Sachs 
(1994), who fear that the budget problem of Sweden will be solved by printing money. A more detailed discussion of 
such a scenario can be found in Lachman (1994). 

38 The other parameters are even more difficult to assess. In the bottom line of Table 1, where the effects on interest 
rates are most pronounced, we have assumed that the expected duration of the high interest rate regime is four years 
(4=1/0.25) and that a high inflation situation means an inflation rate of approximately 15%. If the high inflation 
situation is intended to describe a situation in which the national debt is financed by printing money, the parameter 
values are hardly on the high side. It is, on the other hand, a genuinely difficult problem to describe a situation like 
this in quantitative terms. 

39 The reported probability is actually 1 - the probability that no shift occurs= I - exp{-v1't}, where 't is the time horizon 
considered. 
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increase in interest rates. Another reason is that this explanation cannot justify existing differences of 
2-3% between Swedish and foreign short-term interest rates. 

6. Riskpremia 

I have so far refrained from explaining observed differences in different interest rates in 
terms of risk premia. The use of the term risk premium is often confusing, since what different people 
mean by the term and what the risk comprises are not always entirely clear. Most people, however, 
seem to use risk premium as a term that explains why expected yields are different between different 
bond investments.40 

I intend below both in qualitative and quantitative terms to discuss the premia that show 
up in the parity relations in Sections II and III. The size and characteristics of the risk premia are 
examined in a little more detail in an appendix, and here I will present the most important insights.41 

We will begin with an insight of a qualitative nature: 

The risk premia can be positive as well as negative, and mathematically they to a large 
extent reflect statistical phenomena. 

It is in other words hazardous to interpret premia which explain the yield differences 
between different bond investments in terms of risk. My use of the concept risk premium should be 
seen as a reluctant adaptation to a generally accepted usage. The riskiness of interpreting different 
premia as compensation for risk assumed is also illustrated by the following statement: · 

Increased uncertainty in the form of increased variability in exchange rate or inflation 
often tends to reduce the premia instead of increasing them. This is always the case if the variability 
is siifficiently large. 

This goes against the intuition that is often conveyed. Intuitively or not, the question 
remains whether it is changes in the risk premia that can explain recent fluctuations in long-term 
Swedish interest rates. The answer is given in the following assertion: 

The size of the risk premiafor normal parameter values is a small fraction of 1%. 

It is not possible to explain interest variations of several percent by fluctuations in a 
premium in the order of 0.2%. It is clear that the above assertion is based on a number of simplified 
assumptions such as concerning the dynamic for inflation and exchange rate. The fact remains that 
there is not, so far as I know, any fundamental bond pricing theory that generates risk premia of 
quantitative importance. 

7. Slllortsightedness and herd belilavioIDir42 

It may be the case that traditional fmancial theory, which the discussion above is based 
on, analyses risk in a limited perspective. Commentators who claim that Swedish bonds are risky 
perhaps refer to aspects, probably of a more psychological nature, which traditional financial theory 
disregards. It is highly possible that many commentators on the formation of Swedish interest rates 

40 Many users (including academics) of the tenn risk premium display a limited interest in actually explaining why some 
form of risk premium appears, and risk premium can often be replaced by the expression 11unexplained difference in 
expected yield 11

• However, it is ·often hinted that an increased uncertainty (increased variability) in a variable tends to 
increase the size of the risk premium. 

41 A more detailed analysis of different risk premia is to be found in Svensson (1993b). 

42 In this section we will briefly discuss effects of a market-psychological nature not captured by the presented model 
framework. There can naturally be other effects such as portfolio effects which can occur in the event of the issue of 
government securities. This effect is judged to be small according to HOmgren and LindsjO (1994), who also conduct 
an interesting discussion of different effects which traditional pricing theory disregards. 
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have important insights into how investors on the Swedish bond market behave. The problem is that 
these commentators are usually very hazy on questions as to what type of risk is concerned. I have 
tried to interpret such assertions in terms of fundamental factors such as credit risk or the risk of future 
inflation shocks. We cannot rule out that there are other non-fundamental factors that investors take 
into consideration.43 

One type of risk that I have not yet dealt with is the interest rate risk, i.e. the price rate 
risk of holding bonds when the rate of interest varies. If one buys a five-year government security and 
the five-year interest rate then rises from 9 to 10%, one incurs a capital loss of some 5%. This is of 
course a risk if one has a short-term investment view and intends to sell the paper in the near future. 
On the other hand, the nominal yield is still 9% if one holds the paper until maturity and one can 
reckon on a good real yield. It seems to me that the Swedish bond market is characterised by 
shortsightedness. Given that shortsightedness now exists and given the recent variability of interest 
rates, it is not unreasonable that investors require a certain risk premium for holding long-term 
Swedish bonds. 

What is this shortsightedness due to? I do not have a good answer, but perhaps it has 
something to do with the increased focus over recent years on active portfolio management. The 
number of people buying and selling securities has increased, as too has the turnover on the financial 
markets. There seems to be a belief that a constant monitoring of the financial markets, combined 

·with quick decisions to buy and sell based on the steady stream of information which reaches us daily, 
can generate an unusually good yield. Undoubtedly there are examples of investors who with luck 
and/or skill have, through well-timed decisions to buy and sell, utilised the short-term fluctuations and 
thereby obtained a very good yield. It is not unreasonable that such examples exercise a strong 
attraction to take part in the frequent trading. It is the case, however, that trading on the secondary 
market constitutes a zero sum game in the sense that what proves to be a good deal for one party is a 
bad deal for the opposite party. 

There should be counterbalances to these shortsightedness investors. I am thinking 
mainly of insurance companies and managers of major funds, such as the Swedish Pension Insurance 
Fund, who reasonable should look to the yield possibilities in the long run and calmly disregard the 
short-term fluctuations. This counterbalance does not appear particularly clearly in Sweden. A long­
term investor who observes an increase in the five-year interest rate from 9 to 10% should be pleased 
that the possibilities of obtaining a good real yield in the long term have in fact increased, and should 
not worry over the short-term price rate loss of 5% which the holding of five-year bonds entails. 
Judging by recent reactions to rising interest rates, this type of long-term thinking is not particularly 
prevalent in Sweden. Another sign of shortsightedness is the modest interest shown in the recently 
issued real bonds. These bonds, which have a term of20 years, guarantee a real yield of more than 4% 
and should therefore be an attractive investment alternative. 

Acting in a short-term manner can also be combined with herd behaviour. A long-term 
investment based on fundamental evaluation can in the short run develop negatively in a way that is 
experienced as frustrating, particularly if other investors are doing well. The fear of being a sole loser 
can mean that we follow the "herd" and do what the others are doing, even if this provides a lower 
yield in the long run. This behaviour is probably reinforced if the portfolio manager thinks that he is 
being evaluated in relation to other portfolio managers. Herd behaviour of this type can then lead to an 
extra premium being demanded for certain differing investment alternatives. Major, respectable 
currencies such as the dollar and. Deutsche Mark have lower yield requirements than minor "anxious" 
currencies such· as the Swedish krona. It hurts more to make a bad investment in Swedish bonds than 
in German bonds. 44 

43 The term fundamental factors refers to factors which affect the real dividend that a financial security generates. 

44 A variant of this argument can be the psychological explanation below for the so-called size effect on the stock 
market, i.e. the historical circumstance that shares in a small company have generated a much larger return than shares 
in large companies. If you invest in IBM (a large company) and it goes badly, people ask what is wrong with IBM, 
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It is difficult to express an op1mon on the importance and extent of possible herd 
behaviour on the financial markets.45 I have difficulty in finding any fundamental explanations as to 
why the short-term Swedish interest rates exceed those abroad by around 2%, which confirms my 
belief that effects of a market-psychological nature influence the formation of interest rates. There is 
increasing interest from academics in herd behaviour on the financial markets. Research is still in its 
infancy, and it is difficult on the basis of this research to make any quantitative assessments of the 
importance of herd behaviour. 

VI. SUMMARY 

In this report I have presented a framework within which the formation of Swedish 
interest rates can be studied. Several different interest rate models have been analysed, but they all 
have in common that the formation of interest rates depends on three factors: the global real interest 
rate, the real exchange rate and the (domestic) inflation rate. The global real interest rate can be seen 
as an international economic indicator which reflects global investment opportunities and return 
requirements. Furthermore, it is evident that the real exchange rate is an important factor in the 
explanation of why real interest rates in individual countries can deviate significantly from the global 
real interest rate level. The inflation rate, finally, is a purely nominal factor which arises when 
nominal interest rates are taken into consideration. The framework is flexible enough to allow the 
study of the formation of interest rates under different monetary regimes, and two types of interest rate 
model which are appropriate for Sweden have been specially analysed. 

One of these models is designed to analyse the formation of interest rates when the 
exchange rate moves within an exchange rate band including the effects of devaluations and 
devaluation expectations. The implications of this model are well in line with the theories that have 
developed in recent years in the so-called target zone literature. One difference is that the link between 
the real exchange rate and devaluations is given more emphasis in the model presented here. 

The other model describes the formation of interest rates when the· exchange rate is 
variable and an explicit inflation target has been proclaimed. This model also takes into account the 
possibility that there are expectations that the inflation target will be abandoned and that inflation in 
that case will be allowed to rise (or will be forced up) to a high level. Such a model may be relevant in 
the current situation if one believes that there are fears that the deterioration of the public finances will 
lead to a high inflation regime. It was established that this model is able to explain several of the 
complex phenomena that recently have been observed. Among other things, this model implies that a 
weakening of the credibility of the current inflation target leads to a significant increase in long-term 
interest rates, while the increase in short-term rates is more limited, which has indeed been the case. 
The fears mentioned above also represent a latent demand factor, which may explain why the international 
interest rate differential increases at the same time as the krona becomes wealcer. 

On the basis of the discussion above, the following scenario could be used to describe the 
development of interest rates during 1994. During the spring there was an international increase in 
interest rates (even in real terms), which in our framework can be described as a positive shock in 
terms of the global real interest rate. This increase in interest rates may reflect the increase in yield 
requirements demanded by international investors for maintaining the steadily growing stock of debts 
generated by national deficits all around the world. Howeyer, irrespective of the cause, this 
international increase in interest rates means that countries with a large national debt, such as Sweden, 

whilst a bad investment in the shares of a small company leads people tO ask what is wrong with you because you 
make such poor investments. Perhaps there is a similar size effect on the currency market. 

45 Personally I am fairly convinced that herd behaviour has existed in periods at least. Perhaps the clearest example is 
the granting of credits that took place in Sweden in the latter half of the 1980s, when loans were issued as never 
before. The lenders refrained from level-headed credit assessment since such a procedure would lead to fewer credits 
being granted, and thus a poorer result in the short term (relative to the herd willing to lend). 
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experience even greater problems in managing their national debt. A direct problem is that the 
financing costs for the national debt increase as interest rates increase. An indirect problem may be 
that a higher interest rate reduces the level of activity (fewer investments), which in turn reduces 
government income and increases the budget deficit and the national debt. These problems then 
increase investors' fears that the politicians will allow inflation to rise to a high level in order to 
reduce the real burden of the national debt (or, in an extreme case, will financing the debt by printing 
money). Fears of this type lead to investors demanding even higher interest rates in countries which 
have problems with a large national debt. The long-term interest rates in particular increase 
dramatically, as they are more sensitive to increased expectations of inflation shock of this kind. 
Moreover, the fear of a future inflation shock reduces the demand for.Swedish bonds, which in turn 
may weaken the Swedish krona. This may explain why we often note a depreciation of the krona at 
the same time as Swedish interest rates increase in relation to the rest of the world. 

Two of the basic factors, namely the global real interest rate and the inflation rate, played 
an active part in the scenario above. The third factor, the real exchange rate, is also important for a 
quantitative elucidation of the plausibility of the analysis above. If the krona is overvalued, a part of 
the interest rate differential in relation to other countries could be explained in terms of depreciation 
expectations. It follows from this that the extent of (or probability of) a future shock increase in 
inflation does not need to be especially large. If, on the other hand, the krona is undervalued, which is 
more probable, .the model indicates that a considerably higher probability and/or magnitude of future 
inflation shocks is required to explain the high interest rate. Even though an increasing number of 
commentators see an increased risk of a rapid price rise in Sweden, it is difficult to find fears which 
concur with the scenario above. Neither do other indicators of future inflation trends point to drastic 
increases in inflation in the future which would justify the high Swedish interest rates. Another 
weakness of the argument above is that it cannot explain why the short-term interest rates are two 
percentage points higher in Sweden than abroad. My conclusion is therefore that the argument above 
represents an interesting partial explanation of interest rate trends during 1994, but that other aspects 
must also be taken into account. 

Amongst the other explanations of the dramatic trend in interest rates in 1994 is the 
assessment that Swedish government securities now carry an increased credit risk, together with the 
occurrence of increased risk premia. An increased credit risk gives rise to similar effects as increased 
fears of future inflation shocks. However, an increased credit risk should increase the Swedish 
Government's interest costs for loans denominated in foreign currencies to the same extent, which is 
something we have noted only to a limited extent. It is therefore not probable that an increased credit 
risk lies behind the increase in interest rates in 1994. The problem with risk premia is that traditional 
economic theory cannot plausibly explain risk premia of a magnitude corresponding to Sweden's 
current high level of interest rates compared to the rest of the world. 

It is perhaps the case that traditional economic theory alone cannot explain interest rate 
movements in Sweden, but that we must also try to find explanations of a psychological nature. One 
important element seems to be that investors in the Swedish bond market have a very short investment 
horizon. Investors care little about the real yield to maturity and are more concerned with the bond 
yield over the next few months. Given a short-term perspective and the sharp fluctuations in interest 
rates prevailing at present, Swedish long bonds are a risky investment. Another contributory element 
may be herd behaviour, i.e. that investors tend to behave in the same way as other investors, and 
demand premia for deviating from the herd. Talcing the risk of being the only one to show poor yield 
figures in the short-term may be very frustrating. It is more painful to belong to a minority that makes 
a bad investment in Swedish bonds in the short run than to make an equivalent loss in a major, 
respectable currency. This type of argument could also possibly explain the relatively high short-term 
interest rates in Sweden. I cannot rule out the fact that non-fundamental explanations of this nature 
may have a considerable quantitative effect on the formation of Swedish interest rates. 
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APPENDIX 

Theoretical motivation of the three factor model. According to modem pricing theory 
there exists (on frictionless markets) a real stochastic discount factor, m(t, T), such that the real price at 
time t, q(t,T,x), of a claim promising a random real payoff at time T, x(T), can be written as 

q(t,T,x) = E1[m(t,T)x(T)] (Al) 

In equilibrium models of closed economies, e.g. Lucas (1978), the real discount factor is 
often obtained as the marginal rate of substitution according to 

m(t T)=e-p(T-t) U'(C(T)) 
' U'(C(t)) 

(A2) 

where p is the time preference parameter and U'(C) is the marginal utility of consumption C for a 
representative investor. The real payoff of a nominal zero c·oupon bond promising $1 at time T is 
l/P(T), where P denotes the price level, implying that its real price at time t is E1[ m(t,T)/P(T)]. It 
follows that the nominal price, B(t,T), of such bond is given by 

B(t,T) = Et[m(t,T)P(t)/P(T))] = Et[M(t,T)] (A3) 

where M(t,T) is the nominal discount factor. It remains, however, to characterise a real discount factor 
in an open economy. For that purpose we remind that the real exchange rate, H(t), is defined as 

H(t) = S(t) p *(t) 
P(t) 

(A4) 

where S(t) is the nominal exchange rate (or more precisely a global currency index) and P*(t) is the 
global price level. Let us consider a nominal domestic asset promising a nominal payoff X at T. Then 
we have the following identity 

Et[m(t,T)X P(t) ]/S(t)=E
1
[ma(t,T)X P*(t) ] 

P(T) P * (T)S(T) 
(A5) 

The left hand side of (A5) is the nominal price in the foreign (i.e. global) currency of a 
security giving its owner a nominal payoff X in the domestic currency. Since the payoff of this 
security equals X/S(T) in the global currency index, the price of the security from a global perspective 
can also be written as in the right-hand side of (A5) by means of a global real discount factor, 
m0 (t,T). Since (A5) holds for all well-defined payoffs X it must be true that 

m(t,T)P(t)/[P(T)S(t)] = ma(t,T)P*(t)/[P*(T)S(T)] 

which together with (A4) implies 

m(t,T) = mo(t,T)H(t)/H(T) (A6) 

Ncitice that when the global economy is closed it is possible to interpret the global real 
discount factor, ma(t,T), as the marginal rate of substitution of a representative investor. Moreover, 
(A6) indicates that it is potentially misleading to interpret the domestic real discount factor this way, 
since we also have to take the effect of fluctuations in the real exchange rate into account. As 
indicated earlier, ma(t,T) can in principle be derived as the marginal rate of substitution of a 
representative investor according to (A2). However, according to modem pricing theory the discount 
factor m0 (t,T) also can be represented as 

-JTr0 (u)du 
ma(t,T) = e t (A7) 
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where ra can be interpreted as the short term world real interest rate.46 By substituting (A6) and (A7) 
into (A3) we obtain 

_ [-fG(s)ds H(t) P(t)l_ [-{fG(s)ds+h(T)-h(t)+p(T)-p(t)}l 
B(tT)- E e ---- -E e 

' ' H(T) P(T) ' 
(AS) 

where h = lnH and p = lnP. Notice that the price of a zero coupon bond depends on the expected 
future evolution of the three factors: the global real interest rate, the real exchange rate and the 
domestic inflation rate. 

Risk premia.47 We will now use the pricing model above to analyse the size of various 
risk premia defined as deviations from the parity relationships, which were introduced in Section II. 
Notice first that the future real exchange rate as well as the future price level appears in a convex 
manner in (AS). Consequently we expect that an increased variability of these quantities normally 
tends to increase the bond price, i.e. to decrease interest rates. This observation suggests that intuitive 
arguments like "an increased uncertainty of the future price level (increased variability) tends to 
increase the (inflation) risk premium" are not supported by general financial pricing theory. In order to 
quantify the risk premia we make the simplifying assumption that the terms that constitute the 
exponent in (AS) are normally distributed. This implies the real price of a real bond can be written as 

b(t,T) = Ei(e-L(t,T)] = e-E,[L(t,1)]+\\Var,[L(t,1)] (A9) 

L(t,T) = f,~o (s)ds + h(T) - h(t) 

where we have used the rule: X normal implies E[eX] = eE[X]+l'Nar[XJ. It follows that domestic real 
interest rates are of the form 

R(t,T) = -ln[b(t,T)]/(T-t) = E1[L(t,T)]/(T-t) - YzVart(L(t,T)]/(T-t) (AlO) 

Similar arguments for nominal bonds produce the following expression for nominal 
interest rates 

r( t, T) = R( t, T) + n( t, T) + <pn( t, T) (All) 

where n(t,T) = E1(p(T) - p(t)]/(T-t) is expected inflation 

<pn(t,T) = -YzVart(p(T)-p(t)]/(T-t) - Cov1(p(T) - p(t), L(t,T)]/(T-t) (Al2) 

is the inflation risk premia. If we ignore the covariance term in (Al2) and assume that the annual 
standard deviation of the price level is about 4%, which is quite a high number, then the inflation risk 
premium is -O.OS% (-Yzx0.042). Because the real exchange rate should tend to depreciate when the 
price level goes up the covariance term in (All) should be positive, which in tum should reduce the 
inflation risk premium (in absolute value). I conclude that the inflation risk premium probably is 
negative and that one has to assume unreasonable values of the parameters to produce a premium 
outside the interval (-0.002, 0.002]. The inflation risk premium is negligible according to pricing 
theory. 

46 It is implicitly assumed in (A7) that the so called market price of risk is zero. If the market price Of risk is non-zero then we 
have to add some terms to the exponent on the right-hand side of (A7). For an analysis of how discount factors of the type 
(A7) are related to equilibrium analysis, see Cox, Ingersoll and Ross (1985a). 

47 A similar and more detailed analysis can be found in Svensson (1993b). 
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By using an expression for the foreign interest rate that corresponds to (All) we obtain48 

r(t,T) - r*(t,T) = o(t,T) + <rs(t,T) (A13) 

where o(t,T) = E1[s(T) - s(t)]/(T-t) is expected depreciation of the domestic currency 

(Al4) 

is the nominal exchange rate risk premium and where cph(t,T) and <rb•(t,T) denote domestic and 
foreign real exchange rate risk premium relative the global economy, respectively. We see from (Al4) 
that the nominal exchange rate risk premium is the difference in the inflation risk premium plus the 
difference in the real exchange rate risk premium. The difference in the inflation risk premia is small 
since the inflation risk premium in a single country is small according to the analysis above. The real 
exchange rate risk premium can roughly be approximated by Y, times the annual variance of the real 
exchange rate (relative the global economy).49 A volatility of the real exchange rate of 10%/year then 
implies a real exchange rate risk premium of -0.5% (-Y,x0.12). The difference in the real exchange 
rate risk premium between the countries should be a small fraction of 1 %. Accordingly the nominal 
exchange rate risk premium is of the same size. 

48 When calclulating the interest rate differential one finds that all price level terms vanish. 

49 I disregard a covariance term that tends to reduce the real exchange rate risk premium. 
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Simulation analysis of the transmission of 
monetary policy in Switzerland 

Franz Ettlin 

INTRODUCTION 

This paper presents and comments on the results for Switzerland of a macroeconometric 
simulation exercise concerning the process of monetary policy transmission. The exercise was 
conducted in response to a 1994 project initiative by the Bank for International Settlements (BIS), 
which aimed at an overview and comparative analysis of transmission patterns in different countries. 
Participating central banks were to conduct macroeconometric simulation experiments of a temporary 
increase in the policy-controlled (or controllable) interest rate of 100 basis points during two years, 
after which that rate was to be immediately returned to its baseline scenario. The results of the 
temporary policy shock were to be recorded over an interval of at least five years. The shock was to be 
imposed on a baseline model solution starting in January 1994. 

The Swiss National Bank was one of the few participating central banks which could not 
conduct such a simulation exercise with a readily applicable official macroeconometric model. The 
exercise was instead carried out with a model developed by this author. The task was manageable in 
the time available only because the author had already previously, partly in collaboration with another 
staff economist, investigated and modelled most of the crucial parts of the transmission process in the 
financial and non financial markets of the Swiss economy. Various results from that research have 
already been presented1 and other papers, including one on the details of the full model, will become 
available in 1995.2 A major part of the proposed simulation experiment could thus be usefully carried 
out for Switzerland as well. It was not feasible in due time to adjust the model for disaggregating the 
total effects on real GDP into all the five transmission channels proposed by the BIS. In fact, at 
present the model allocates all such separate effects of monetary policy either to the aggregate 
exchange rate channel or to the aggregate interest rate channel. The secondary effects on aggregate 
economic activity induced by the primary interest rate and exchange rate impulses can be considered 
as the response not only of households, but also of business and government entities mainly to income 
and cash-flow changes. In the compact modelling of the GDP process for Switzerland, to be described 
below, secondary effects are included jointly with the primary effects in the respective interest rate 
and exchange rate channels. 

The next part of the paper outlines some general and specific features as well as some 
limitations of the current version of the macroeconomic model for Switzerland used for the simulation 
exercise. 

II. SOME FEATURES AND LIMITATIONS OF THE MODEL 

The simulation exercise for Switzerland is based on a relatively small quarterly 
macroeconometric model with 21 estimated equations. These determine six nominal interest rates, the 
two components .of the monetary base, a bilateral and a multilateral exchange rate, three price indices, 

I Bemegger and Ettlin (1991), Ettlin (1989, 1994), Ettlin and Bemegger (1992, 1994). 

2 Ettlin (1995a, 1995b). 
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actual real GDP and five main components thereof, the unemployment rate and potential GDP. The 
remaining endogenous variables completing the system are generated by a priori definitional 
equations. 

Each of the estimated equations explains the path of a time series which by itself alone 
was classified, on the basis of (augmented) Dickey-Fuller tests, as a non-stationary I (1) variable. 
These non-stationary variables form, however, cointegrated stationary relationships with the other 
variables in the respective equations. Although error-correction equations for the first differences of 
these I (1) variables were also estimated by the two-step OLS-procedure of Engle and Granger (1987), 
they will be incorporated in a more complete version of the model only. The present simulation 
exercise was carried out on the basis of the cointegration equations alone. As the latter were 
developed as structural-type rather than vector-autoregressive relationships, their short-run response 
does not differ much from that indicated by the corresponding error-correction equations. This applies 
in particular when according to the BIS project guidelines the quarterly results are averaged on a 
calendar year basis. 

In the simulation model, not only the official discount rate but also the day-to-day (or 
overnight) rate of interest is taken, in agreement with the BIS guidelines, as exogenously determined 
by the Swiss National Bank. In this connection, the recent and current strategy of the Bank of 
targeting the monetary base over a medium-term period of several years by means of short-run 
operational reserve targeting can be reinterpreted as a form of indirect targeting of the day-to-day rate 
of interest. That controlled rate, in turn, acts directly or indirectly as the major domestic determinant 
of the six money and capital market rates represented in the model. The impact of this domestic 
monetary force on the market rates is strongest near the short end of the maturity spectrum and 
weakest near the long end. 

Switzerland has a small open economy with a relatively large financial sector and a fully 
flexible exchange rate regime. Money and capital market rates are therefore codetermined also by the 
corresponding foreign, i.e. primarily German rates.3 This foreign influence is strongest where the 
domestic influence is wealcest, namely near the long end of the maturity spectrum, whereas near the 
short end the relative impact of foreign and domestic determinants is reversed. This type of approach 
to nominal interest rate determination has proved to be much more successful· in tracing cyclical 
interest rate developments in Switzerland than the traditional Fisher approach based on mostly not 
directly observed inflation expectations and real rates of interest. The Fisher approach, made 
operational only by recourse to specific assumptions regarding the formation of price expectations, 
seems to be more useful for explaining cyclical interest rate developments in the very large economy 
of the United States or the steady-state nominal interest rate differentials between countries with very 
unequal long-run inflation rates. 

To keep the current version of the Swiss simulation exercise relatively simple, and 
tractable, second-order effects on money and capital market rates are neglected. The interest rates 
which are specified to be directly affected by the temporary increase in the policy-controlled interest 
rates are the flexible market rates for three-month Swiss franc deposits in the Euro-market and the 
yield on long-term bonds of the Federal Government. Changes in these two key market rates are, 
mostly with some time delay, transmitted to the administered variable rates which the banks charge 
for mortgage credit as well as other lending and pay on three-month time deposits and on savings 
accounts. 

According to the simulation model, an increase in the official discount rate and the three­
month Euro-Swiss franc deposit rate, while the corresponding German interest rates remain 
unchanged, leads to an appreciation of the key bilateral Swiss franc exchange rate for the Deutsche 
Mark. As long as consumer prices do not react to the temporary rise in the policy-controlled interest 
rates, the nominal and real appreciation are equal. The real appreciation of the Swiss franc in relation 
to the Deutsche Mark implies an equally large proportional appreciation of the multilateral real 

3 See Ettlin and Bernegger (1994). 
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effective exchange rate of the Swiss franc. When the delayed reactions of the Swiss consumer price 
index to the temporary interest rate shock start to set in, the bilateral and multilateral nominal 
exchange rates will be affected further. But since according to the model the nominal exchange rates 
respond to the consumer price index without lag and with an elasticity of unity, there will be no 
further real exchange rate effects on that account. 4 

Real GDP in the Swiss model is estimated as a single-equation reduced form which 
allows a direct accounting of the total real activity effects of monetary policy through the interest and 
exchange rate channels. 5 This approach of compressing the specifications of the individually modelled 
GDP components into a directly estimated aggregate equation seems to provide both a simpler and 
better approximation to the data-generating process of GDP than the traditional indirect approach of 
modelling and adding up the individual components. The reason for this seems to be that crucial 
cross-equation constraints are negfocted in the disaggregated approach but implicitly enforced in the 
direct aggregate approach. For example, the significance of certain specified effects in one component 
of the aggregate can be matched by unspecified opposite effects in other components, thus leaving the 
actual aggregate unaffected. Up to now, the performance of the direct aggregate GDP approach for 
Switzerland appears to be stable and accurate within as well as out-of-sample. 

In this compact model two variables are chosen to represent the interest rate channel of 
monetary policy transmission on aggregate economic activity. One is the rate charged by banks on 
pre-existing primary mortgage-backed loans. In Switzerland most bank loans to the public, even those 
not related to real estate transactions, are mortgage-backed. As there is no repayment requirement for 
primary mortgages, the public is on that account allowed to borrow for any purpose up to some two­
thirds of the estimated value of a commercial or residential real estate property. Amounts that were 
previously repaid can be drawn upon anew at the discretion of the borrower. Although the share of 
fixed rate mortgages (usually for terms of up to five years) has increased substantially since the early 
1980s, some three-quarters or more of mortgage-backed lending is still tied to administered variable 
rates. These rates are changed by the lenders in discrete steps mainly in response to movements in 
long-term market rates. For new mortgage credits the rates can be adjusted at any time, but for pre­
existing mortgage loans the lenders have to give advance notice of rate changes. In the simulation 
model, the mean of the variable rates on pre-existing primary mortgage loans serves as the key 
indicator of the cost of capital. The four-quarter moving average of this representative borrowing rate 
starts to affect aggregate GDP after a time delay of five calendar quarters. The surprising length of this 
initial lag was confirnied by separate empirical studies of investment. The other variable represented 
in the interest rate channel is the interest rate spread between the rate paid on three-month time 
deposits and the variable rate charged on new mortgage-backed loans. This rate differential between 
marginal baulc borrowing and lending rates can be interpreted as a proxy variable for bank credit 
rationing of new credit lines, which mostly will be drawn upon only later. The spread starts to affect 
aggregate activity after a time delay of three calendar quarters. 

The primary impulses on real GDP via the exchange rate channel are determined by the 
consumer-price-deflated real effective exchange rate of the Swiss franc. Changes in the latter start 
affecting real GDP already within the same calendar quarter, but the total impact of primary and 
secondary reactions is estimated to be distributed over a period of almost four years. The mean value 
of these time lags is six calendar quarters. 

In the Swiss model the real GDP effects of a temporary increase of the policy-controlled 
interest rates can be estimated without explicit information on the various components of real GDP. 
Nevertheless, since for the simulation exercise the composition of the GDP effect is of interest also, 
the reaction pattern with regard to a subdivision into five major expenditure components of GDP is 
modelled as well. Reaction functions with regard to some or all of the explanatory variables in the 
compact GDP model were estimated not only for private consumption, total fixed and inventory 

4 See Ettlin (1995a). 

5 For the latest presentation of that model, see Ettlin (1994). 
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investment, exports and imports of goods and services, but also for government consumption. Any 
model inaccuracies with regard to these components will not affect the remaining parts of the 
simulation. 

The most relevant single price level variable in the context of the simulation exercise is 
the consumer price index (CPI). Among its determinants the first one to start reacting to the temporary 
interest rate shock is the domestic price of imports, and in particular that of imported energy, which is 
lowered on account of the nominal appreciation of the Swiss franc. Rents, which currently have a very 
substantial 22% weight in the CPI, also respond relatively quickly. The increases in the variable rates 
charged by the cantonal baulrn on their existing old mortgage loans give the owners of rental 
properties the legal right to raise the rents of some 75% of the country's residents who are tenants. For 
a one percentage point increase in this mortgage rate rents may on average be raised by more than 
10%. It is this constellation regarding the rent component of the CPI which is responsible for the 
"perverse" early reaction of the Swiss CPI to .a monetary tightening. The activity effects of higher 
interest rates will, however, reduce the gap between actual and potential GDP. At least in the case of 
Switzerland that gap is a more reliable indicator of excess demand also in the labour market than the 
available statistics on unemployment, which do not provide an approximately uniform time series of 
sufficient length. The diminishing gap will, in particular, result in comparatively lower collective 
wage agreements and thus in reduced unit labour costs in the following year. The resulting downward 
pressure on prices will ultimately become dominant. An important special feature of the (wage and) 
price determination model for Switzerland, which contrasts with the standard Phillipe curve approach, 
presumes that it is basically the level and not the change of (wages and) prices which, ceteris paribus, 
depends on the level of the GDP gap. 6 This feature, which has very considerable repercussions on 
model behaviour and major implications for economic policy, is justified by test results regarding the 
stationarity of these time series. Univariate augmented Dickey Fuller tests indicate non-stationary I (1) 
properties for the level of those variables and stationary I (0) properties for their first differences. 
Moreover, the non-stationary level variables for prices and the lagged GDP gap form, together with 
some other I (1) variables, a cointegrated vector with stationary I (0) residuals. In this respect it seems 
important also to recognise the institutional set up of, mainly annual, collective wage agreements, 
which normally also include compensation for actual past rather than expected future price changes 
during the term of an agreement. 

The simulation model for Switzerland also accounts for the development of the bank 
reserves held at the Swiss National Bank and the total circulation of Swiss banknotes, which together 
constitute the monetary base. Banknote circulation, which in recent years has come to ·account for 
more than 90% of the base, is unquestionably an endogenous variable determined in the short run by 
demand responses mainly to predetermined movements of the current price level, current and past 
consumption, lagged interest rates on short-term bank deposits as well as on savings accounts, and 
seemingly important but difficult to specify changes in payments technology and hoarding 
behaviour.7 In the intermediate run the Swiss National Bank is able to influence the circulation of 
banknotes through its ability to directly or indirectly control the day-to-day rate of interest by means 
of the supply of bank reserves held at the central bank. The transmission process from the day-to-day 
rate to the variables determining banknote circulation was sketched above. 

6 For a recent contribution of the relevant partial relationship between the levels of lagged unemployment and wages 
(rather than wage changes), see Blanchflower and Oswald (1994). Possibly the earliest treatment and empirical 
validation of this topic was discussed in Ettlin (1979) and formed an ·integral part of the macroeconomic system 
described in Ettlin et al. (1979). 

7 For an earlier version of the model of Swiss banlmote demand, see Ettlin (1989). For a theoretical survey and an 
international empirical perspective on banknote circulation, see Boeschoten (1992). 
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III. QUANTITATIVE EFFECTS OF THE MONETARY POLICY SIMULATION 
EXPERIMENT 

The Swiss simulation results for the temporary increase in domestic policy-controlled 
interest rates are summarised in Tables I-IV. The rise in the official discount rate and the day-to-day 
call rate of 100 basis points each from January 1994 to December 1995 was superimposed on the 
baseline solution of the previously outlined model for the period of the first quarter of 1994 to the 
fourth quarter of the year 2000. In this exercise the Swiss franc exchange rates are determined 
endogenously, in agreement with the actual fully flexible exchange rate regime in force since 1973. 
The numbers in Table I-IV refer to the calendar year averages of the quarterly results. 

Table I shows the transmission effects of the two-year increase in the policy-controlled 
interest rates on the market and administered interest rates represented in the model. The short-term 
money market rates react relatively strongly with only a short time delay. This is illustrated by the rate 
on tluee-month Swiss franc deposits in the Euro-market, which is raised on average by 0.57 
percentage points in the first and 0.62 percentage points in the second year. The small increase 
betw.een the first and the second year as well as the 0.05 percentage point effect in the third year, 
when the policy-controlled rates have already been returned to their baseline values, is due to a minor 
time delay in the response to the day-to-day rate. The domestic time deposit rates are usually adjusted 
daily to ohanges in the corresponding Euro-market rates but, as the published data on the former are 
collected for the end of the month only, an artificial time-lag behind the monthly averages of the 
Euro-rates is introduced into the estimated reaction pattern. Euro-market as well as domestic money 
market rates adjust only by about two-thirds of the policy-controlled rate increase, because in the case 
of Switzerland their second important determinant, namely the corresponding German interest rates, 
are assumed to remain unchanged at their baseline values. 

The response of the long-term rates of interest is much smaller than that of the short 
rates. The yield in the secondary market on federal government bonds increases on average by about 
1/6 of a percentage point during the first two years, when the higher domestic controlled rates apply. 
The Swiss bond yield would react relatively more strongly if a concurrent rise in the German bond 
yield also occurred, which is here, however, not the case. In the course of the third year, 1996, the 
Swiss federal government bond yield returns quickly towards its baseline values. 

The bank-administrated variable rates on new mortgage credits rise by about 1/8 and 1/6 
of a percentage point respectively in 1994 and 1995. These increases apply with some time-lag, due to 
the required preannouncement, also for the already existing old mortgage-backed credits. The rate 
adjustment on savings accounts corresponds to a weighted average of the rate increases on new and 
old mortgage loans. All tluee of these rates return to their baseline values in the course of the third 
year. 

Central-bank-held bank reserves are first reduced concurrently with the temporary 
increase in the policy-controlled day-to-day call money rate, since that increase is accomplished by 
means of a reduced supply of reserve balances to the banks. When real activity and consumer prices 
are reduced below their baseline values, some further reduction in the supply of reserves is needed to 
keep the day-to-day rate in 1994 and 1995 one percentage point above and from 1996 on at the 
baseline level. Because reserves account nowadays only for about 9% of the total monetary base, the 
direct effects of these changes in reserves on the monetary base remain small, except in the first two 
years. The base is affected mainly indirectly tluough the reaction of the demand for banknotes to the 
temporary rise in interest rates on tluee-month deposits as well as on savings accounts, to the decline 
in real activity and to the induced changes in the CPI. The monetary base response to the initial two­
year increase in the controlled interest rates is relatively strong and long. The decline reaches a 
maximum of 1.37% in the second year and an average of 0.75% during the entire seven-year period 
over which the simulation results are traced. 

The simulated effects of the temporary increase in the policy-controlled domestic interest 
rates on exchange rates, real activity, prices, and real interest rates in Switzerland are summarised in 
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Table II. The exogenous rise in the official discount rate and the induced increase in the three-month 
Swiss franc interest rate in the Euro-market lead to an appreciation of the bilateral Swiss franc 
exchange rate for the Deutsche Mark (not shown) and by definition an equal appreciation of the 
multilateral effective exchange rate. The simulated real appreciation reaches close to 1.5% on average 
in the first year and I. 7% in the second year. After the policy-controlled interest rates return to 
baseline at the beginning of the third year, the real appreciation starts to disappear. Moreover, the 
nominal, but not the real exchange rate fully reflects also the induced changes in the Swiss CPI. The 
nominal exchange rate appreciation amounts to about 0.7% on average during the seven-year period 
covered in the table. The restrictive effect of the temporary rise in the domestic policy-controlled 
interest rates on real GDP amounts to only -1/9 of a percentage point in the first year, but the decline 
relative to the baseline then becomes larger in each of the three following years to reach -1 119 of a 
percentage point in 1997. After that real GDP starts to return towards the baseline, which it reaches 
again in the year 2000. Over the years 1994-2000 Swiss real GDP is reduced by 0.5% on average. 

The unemployment rate increases from 1994 to 1997, when the rate lies more than 0.5 of 
a percentage point above baseline. The latter is reached again in the year 2000. During the entire 
seven-year period the unemployment rate is raised by 0.25 of a percentage point on average. The less 
than full response of the unemployment rate to the reduction of GDP is due to variations in the work 
week, productivity changes and labour force reactions. 

The negative effect on import prices reflects the nominal appreciation of the Swiss franc, 
which is most pronounced in 1994 and 1995. The perverse positive response of the GDP deflator 
during the first three years is mainly tied to the temporary phase of higher domestic interest rate costs 
which generate higher residential and commercial rents and a higher mark-up on other prices. But 
ultimately the GDP deflator falls temporarily below its baseline as the reduction of economic activity 
results in lower wage and unit labour costs. The CPI also shows some perverse positive reaction to the 
temporary tightening of monetary policy. But as during the first three years the price changes of 
imports and of domestic value added diverge, the perverse phase is more subdued than in the case of 
the domestic GDP deflator. Normal negative CPI reactions to the phase of higher interest rates are 
shown only from 1997 on, when they correspond for three years to around 0.3%. In the course of the 
year 2000 the CPI returns close to the baseline. 

Finally, Table II lists the changes of some real interest rates calculated simply as the ex 
post difference between the respective nominal rate changes and the changes of the year-on-year 
inflation rate, which are implied in the simulation results for the level of the CPI. 

IV. REAL GDP CHANGES BY CHANNEL OF TRANSMISSION AND BY 
EXPENDITURE COMPONENTS 

The contributions to GDP changes by channel of transmission are listed in Table III. For 
reasons mentioned in the introduction, only two channels, one for exchange rate and one for interest 
rate effects, are distinguished. They include all the primary and secondary effects of the exchange rate 
and interest rate impulses generated by the temporary increase in the domestic policy-controlled 
interest rates. A small exchange rate effect of -0.1 % is practically the only effect on GDP registered in 
1994. In 1995 the exchange rate channel still dominates, as it accounts for three-fifths of the total 
GDP effect of almost -0.6%. The total exchange rate effects get even more negative in 1996, but in 
1997 they start to shrink until they reach zero in the year 2000. 

The interest rate channel becomes relevant for the changes in real GDP from 1995 on and 
dominates them from 1996 to 1999. Of the total GDP effect of 1 % in 1996 the interest rate channel 
accounts for almost three-fifths. Its share of the total effect of-1.1% in 1997 and of-0.7% in 1998 
corresponds to two-thirds. When in 1999 both the exchange rate and interest rate effects dwindle, the 
latter makes up three-quarters of the remaining total effect of -0.16%. In the year 2000 also the 
interest rate effects on GDP fade away. On average, the exchange rate channel accounts for two-fifths 
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and the interest rate channel for three-fifths of the total changes in real GDP from 1994 to the year 
2000. 

In Table IV the expenditure composition of the real GDP changes is sunnnarised. These 
simulation results only disaggregate the total changes based on the directly estimated GDP model, 
which was referred to above in the second part of the paper. All the numbers for component changes 
in this table are weighted by the ratio of the respective component to total GDP in the baseline 
scenario. This means that the numbers add up directly to the GDP percentage changes. The major 
change regarding exports of goods and services occurs mainly in 1995 and 1996, when it corresponds 
to about -0.5% of GDP. During the seven-year period it reaches on average -0.2% of GDP. The 
negative reaction of total (fixed and inventory) investment in the years 1995-98 is rather strong, as it 
also contains a considerable negative distributed-lag response to the appreciation of the real effective 
exchange rate. From 1994 to the year 2000 total investment declines an average by 0.8% of GDP. The 
corresponding average reduction in private consumption corresponds to only 0.3% of GDP. 
Goverrnnent consumption at the federal, cantonal and municipal levels, which is treated as an 
endogenous reaction variable just like the other expenditure components, is on average cut back by 
116 of a percentage point of GDP. The largest contributions, 0.9% of GDP on average, are recorded 
with regard to the decline of imports. This strong response in the simulation derives from high 
marginal import shares in the large negative changes in fixed (equipment) and inventory investment, 
as well as in the more moderate changes in exports and private consumption. These negative forces on 
imports by far exceed the direct substitution effects on the change in imports from the temporary real 
appreciation of the Swiss franc. 

V. REMARKS ON AN ALTERNATIVE SIMULATION EXERCISE WITH 
EXOGENOUS EXCHANGE RATES 

The BIS project guidelines also suggested an alternative simulation of the temporary 
increase in domestic policy-controlled interest rates with exogenous instead of endogenous exchange 
rates. Given the fully flexible exchange rate system of Switzerland, this implies, as a rough first 
approximation, that the other countries choose a concurrent temporary increase in their policy­
controlled interest rates of the same magnitude. Such a coordinated global, or at least wide-ranging 
multilateral policy shock would lead to increases in both short and long-run interest rates also in those 
other countries, which in the previously discussed simulation were assumed to remain at their 
respective baseline scenarios. The rise in foreign interest rates would have inunediate repercussions on 
the relevant Swiss interest rates, which would increase more than indicated in Table I. According to 
the Swiss model specification, it would be foremost the changes in the three-month Deutsche Mark 
deposit rate in the Eurocmarket and in the yield on long-term bonds of the Federal Goverrnnent in 
Germany which would help to drive up the equivalent Swiss rates. Talcing the according numbers 
from the respective simulation carried out by the representatives of the Bundesbank8 in the BIS-led 
project as an added shock into the Swiss model results in a total rise of the endogenous Swiss rates 
which is approximately 1 Yz times as large as in Table I. The interest rate effects on the real GDP of 
Switzerland are therefore also 1 Yz times as large as the ones indicated in Table III. Since the exchange 
rate effects are presumed to be nil, at least approximately, this suggests that the total effects on Swiss 
GDP reach about 9/10 of the magnitudes registered in Table III. This result is interesting as far as it 
goes, but it does not go far enough. The transmission effects on GDP via the trade channel can be 
neglected as insignificant in the case where only the domestic policy-controlled interest rates are 
raised. But they· are an essential aspect of the transmission process in the case of a multilateral or 
global increase of the policy-controlled interest rates. Inclusion of these feedback effects would 

. substantially modify the simulation results. In particular, the reduction in Swiss GDP would tum out 
to be considerably larger than suggested above. A valid simulation procedure in that case can no 

8 See Jahnke and Reimers (1994). 
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longer be based on a model of the domestic country alone, but requires the latter to be tied into a 
multi-country system. This type of simulation procedure would, of course, give significantly different 
results also with regard to the other endogenous variables than a simulation based on the model of the 
domestic country only. For that reason no further one-country model results for Switzerland are 
presented for the alternative monetary policy simulation with "exogenous" exchange rates. 

VI. CONCLUDING OBSERVATIONS 

The simulation results presented in this paper of a temporary, two-year phase of higher 
policy-controlled interest rates in Switzerland alone show relatively strong and, on average, quite 
delayed negative effects on the country's real GDP. The lag distribution of these effects is 
approximately symmetric and forms an inverted peak a little over two years after the mid-point of the 
monetary policy shock. Because the Swiss economy was modelled in a rather compact manner, it was 
not possible to split off some further channels from the real exchange rate channel and the interest rate 
channel of transmission. Therefore all the primary and secondary reactions to the exchange rate and 
interest rate impulses are jointly included either in the first or in the second channel. 

The negative effects manifested via the exchange rate channel dominate the total GDP 
effects during the first two years and account for 2/5 of the average response during the entire seven­
year period covered by the simulation study. The more delayed but stronger reactions through the 
interest rate channel manifest themselves mainly in the third, fourth, and fifth years. The mean lags 
are approximately 2Yz years for the interest rate effects and 1 Yi years for the exchange rate effects on 
real GDP. These results, according to which monetary policy has strong effects on real economic 
activity in Switzerland, can be considered as robust. They contrast sharply with earlier findings of 
studies which tried to model the monetary influence on Swiss GDP around the behaviour of monetary 
aggregates9 instead of using a structured interest rate transmission approach as was done in this paper. 

The relatively large GDP response for Switzerland derives in part from the inclusion of a 
proxy variable for the degree of rationing of new bank credit lines. The proxy variable consists of the 
difference between the cost of raising additional funds in the money market and the interest rate to be 
received on additional loans. It accounts for three-fifths of the total interest rate effect shown. 
Moreover, it seems to help also in the identification of the conventional level effects of interest rate 
changes, which acco1mt for the remaining two-fifths of the total effects. Credit-rationing effects do not 
seem to be included in the specifications of the transmission mechanism underlying the simulation 
results for the other countries in the BIS sample. 

The relatively large GDP response for Switzerland as compared to most other countries is 
also related to the fact that Switzerland has a very low day-to-day rate of interest in the baseline 
solution for 1994 and 1995. The temporary rise of that rate by 1 percentage point for those years 
impHes therefore a larger proportional increase tban in the case of most other countries. The exchange 
rate effects, too, will be relatively large for Switzerland because of the openness of the country and a 
more flexible exchange rate regime than in the countries directly or indirectly tied into the Exchange 
Rate Mechanism of the European Monetary System. The country that is most similar with regard to 
these criteria is Japan. Interestingly, the simulated GDP effects for Japan resemble the ones for 
Switzerland both in regard to their magnitude and their timing pattem.1° 

9 See Wasserfallen (1985), Genberg and Swoboda (1985) and Koellreuter and Kugler (1985). 

10 See Momma and Shimizu (1994). 
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Table I 

Simulation results for nominal interest rates and the monetary base 

Poiicy experiment: A temporary increase in policy-controlled Swiss interest rates in 1994 and 1995 
(with endogenous nominal exchange rates) 

Deviations from baseline * 1994 1995 1996 1997 1998 1999 2000 

1. Po1icy-controlled interest rates (o/o) 

Day-to-day rate ••···········•••••·····•·••••·········•• 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

Discount rate ............................ ~ ............... 1.00 1.00 0.00 0.00 0.00 0.00 0.00 

2. Three-month market interest rates (o/o) 

Euro-Swiss franc deposits .......................... 0.57 0.62 0.05 0.00 0.00 0.00 0.00 

Domestic time deposits .-............................. 0.54 0.62 0.08 0.00 0.00 0.00 0.00 

3. Long-term market interest rates (0/o) 

Federal government bond yield ................... 0.15 0.17 0.02 0.00 0.00 0.00 0.00 

Variable rate on new mortgages .................. 0.12 0.19 0.07 0.00 0.00 0.00 0.00 

Variable rate on existing mortgages ............ 0.07 0.19 0.07 0.00 0.00 0.00 0.00 

Rate on ordinary savings deposits ............... 0.10 0.19 0.06 0.00 0.00 0.00 0.00 

4. Monetary base •••·······•·•••••········••••·········•• - 0.78 - 1.37 - 0.83 - 0.67 - 0.81 - 0.57 - 0.24 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages.(%). 

Table II 

Simulation results for exchange rates, economic activity, prices and real interest rates 

Policy experiment: A temporary increase in policy-controlled Swiss interest rates in 1994 and 1995 
(with endogenous nominal exchange rates) 

Deviation from baseline1 1994 1995 1996 1997 1998 1999 2000 

1. Effective nominal exchange rate2 ..........•..... 1.50 1.50 0.08 0.25 0.31 0.27 0.04 

2. Effective real exchange rate2 ...................... 1.47 1.68 0.13 0.00 0.00 0.00 0.00 

3. Real GDP ················································ - 0.11 - 0.57 - 1.01 - 1.11 - 0.67 " 0.16 - 0.01 

4. Unemployment rate ................................... 0.03 0.21 0.43 0.55 0.41 0.14 0.01 

5. Import prices ............................................ - 1.25 - 1.32 - 0.16 - 0.13 - 0.16 - 0.09 - 0.04 

6. GDP def!ator ............................................ 0.14 0.53 0.24 - 0.35 -0.33 - 0.15 - 0.02 

7. Consumer prices ....................................... - 0.03 0.18 0.05 - 0.25 - 0.31 - 0.27 - 0.04 

8. Real day-to-day interest rate ....................... 1.03 0.79 0.13 0.30 0.06 - 0.04 - 0.23 

9. Real Euro-Swiss franc deposit rate .............. 0.60 0.43 0.07 0.30 0.06 - 0.04 - 0.23 

10. Real federal government bond yield ............ 0.52 0.43 0.10 0.30 0.06 - 0.04 - 0.23 

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(%). 2 A positive number indicates appreciation of the domestic currency. The real exchange rate is deflated by relative 
consumer prices. 
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Table III 

Contrilmtions to GDP changes by channel of transmission 

Polley experiment: A temporary increase in policy-controlled Swiss interest rates in 1994 and 1995 
(with endogenous nominal exchange rates) 

Total Exchange rate channel* Interest rate channel* 

1994- lst year ................. -0.11 - 0.10 - 0.01 

1995 -2nd year ............... - 0.57 - 0.34 - 0.23 

1996- 3rd year ................ - 1.01 -0.44 - 0.57 

1997 - 4th year ................ - 1.11 -0.35 - 0.76 

1998 -5th year ................ - 0.67 - 0.22 - 0.45 

1999- 6th year ................ - 0.16 - 0.04 - 0.12 

2000 - 7th year ................ - 0.01 0.00 - 0.01 

* Includes direct effects as well as (mainly income-related) indirect effects regarding all components of GDP. 

Table IV 

Contributions to GDP changes by expenditure components 

Polley experiment: A temporary increase in policy-controlled Swiss interest rates in 1994 and 1995 
(with endogenous nominal exchange rates} 

1994 1995 1996 1997 1998 1999 2000 

1. Real GDP ................................................. - 0.11 - 0.57 - l.01 - 1.11 - 0.67 - 0.16 - 0.01 

2. Contribution by private consumption ........... - 0.04 - 0.24 - 0.50 - 0.66 - 0.48 - 0.15 - 0.01 

3. Contribution by government consumption .... - 0.02 - 0.11 - 0.18 - 0.24 - 0.25 - 0.20 - 0.15 

4. Contribution by total investment ................. - 0.10 - 0.71 - 1.56 - l.72 - 0.96 - 0.23 - O.Dl 

5. Contribution by exports . ............................ - 0.11 - 0.42 - 0.51 - 0.28 - 0.09 - 0.01 0.00 

6. Contribution by imports (minus) ................. 0.17 0.90 1.73 l.79 1.lt 0.44 0.16 
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Interest rate effects in the Bank of England's 
medium-term forecasting model1 

S.K. Dhar, P.G. Fisill.er, A.M. Holland and D.L. Pain 

INTRODUCTION 

The Bank of England's medium-term forecasting (MTF) model is the most recent of a 
series of macroeconomic models used in the Bank dating back to 1973. The current model was 
specified and estimated in early 1994 and is still subject to revision. The model was designed with the 
specific aim of providing a quantitative basis for the Bank's medium-term inflation projections 
published in the quarterly Inflation Report. It should be stressed that the Bank's inflation judgement is 
based on a wider range of evidence than the model-based forecast2 and the forecast itself draws on 
more information than the model-based conditional extrapolation. Econometric models are not 
capable of accurately capturing every macroeconomic influence on price inflation. The model is best 
seen as a framework around which an inflation forecast can be constructed. 

The marginal simulation properties of the model were originally designed and tested over 
the two-year forecasting horizon of the medium-term inflation projections. The exercise reported in 
this paper has thrown up some interesting longer-term issues which may warrant further model 
development. These results should therefore be treated as provisional. 

The paper is laid out as follows. In the introduction we briefly outline the structure and 
key features of the model. In Section II we give a more explicit list of which equations feature interest 
rates as an explanatory variable. Section III discusses the simulation results and draws out the most 
interesting features. Section IV offers a short summary. There are two annexes describing model 
features in more detail. 

1. Economic structure 

The provisional MTF model differs significantly from the tradition of UK 
macroeconomic models. Although the underlying behavioural relationships are basically the same, we 
have de-emphasised the importance of the income and expenditure accounts. This has been done in 
order to pay equal attention to the modelling of supply and demand (i.e. the same attention to both 
quantity and prices). It also helps to focus on the key macroeconomic concepts. In order to explain 
this further we briefly outline how the MTF model compares with its predecessors. 

Conventionally, macroeconomic models of the UK have been built around the National 
Accounts. The focus is on explaining the components of the expenditure measure of GDP, for which 
the income accounts are necessary, with the output measure obtained by residual identity. Labour 
markets, pricing behaviour and a monetary/financial sector are then added on, usually as inter-linked 
but separate sectors. 

A model built along these lines has a strong real-side bias with aggregate demand as the 
key variable and inflation something of an additional extra. It is generally consistent with the way that 
macroeconomics has been taught at undergraduate level in the United Kingdom: we start with an 

1 The views expressed in this paper are those of the authors and not necessarily those of the Bank of England. The 
authors would like to thank Neil George for assistance in preparing the charts and tables. 

2 E.g. other expectations of inflation. 
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IS/LM analysis, then add a labour market (conditioned on a production function) to determine 
aggregate supply; the price level is determined by the interaction between supply and demand. Since 
the LM curve is usually set to be horizontal, by assuming exogenous interest rates, the concentration 
is on components of the IS curve - hence the focus on the National Accounts and the expenditure 
components. 

Macroeconomic models are used for a variety of purposes but a driving force has often 
been the need to produce forecasts of the short to medium term. In the past this has usually meant 
priority was given to models which "fit" the recent past well rather than those which have sensible 
economic properties.3 

Recent developments in macroeconomic modelling have started to change the emphasis 
within the traditional model structure. The development of econometric procedures4 has allowed 
model-builders much greater control over long,run model properties and forecasting failures have 
created a demand for greater theoretical coherency.5 At the same time there have been numerous, 
albeit partially successful, attempts to build consistent supply-side models, with cross-equation 
restrictions between equations explaining the behaviour of employment, prices and investment. 6 One 
consequence of these developments is a trend towards smaller models whose properties are better 
understood. 7 

With the Bank's focus on forecasting inflation, the MTF model has concentrated on 
redressing the balance between the modelling of activity and prices. Rather than build up demand via 
the expenditure components we specify a single equation in which aggregate private sector demand is 
a function of wealth, tax rates and interest rates. This avoids the need to model either the income or 
expenditure accounts in the. central core of the model (as much of the detail is constructed in a 
non-simultaneous sub-block). 

In the simultaneous heart of the MTF model, demand and supply, quantity and prices, 
carry equal weight and equal attention. The inflation (and growth) projections can be obtained by 
concentrating on the fundamental macroeconomic issues, with points of detail added using our 
judgement of the context. 

Annex 1 outlines a schematic model. Annex 2 describes the theory behind its long-run 
properties. A full equation listing is also available from the authors. 

The model has a well-defined real equilibrium, and in the long run behaves like a 
neo-classical Solow-Swan growth model. The underlying technology is Cobb-Douglas with constant 
returns to scale, and the price, employment and output equations are all consistent with this 
technology. The classical dichotomy holds in the long run, but monetary policy has short-run real 
effects because of sluggish wage and price adjustment. Output is conditioned on demand in the short 
run and private sector aggregate demand is a function of outside wealth, 8 tax rates and interest rates. 
Consequently, the monetary transmission mechanism is of the "traditional" sort, with causation 
running from monetary policy through output and onto prices in the short to medium run. In other 
words, ours is not a real business cycle model in which money is a veil, although by imposing a 
vertical Phillips curve and relatively rapid wage and price response the model dichotomises faster than 
many others. 

3 Many examples of 11rogue 11 simulation properties have been explored by the Macroeconomic Modelling Bureau at the 
University of Warwick; see Turner (1991) for an example study. 

4 In particular cointegration analysis; see Bannerjee et al. (1993). 

5 See the numerous articles in Hargrea:ves (ed.) (1992). 

6 See Wren-Lewis (1988) for one of the more comprehensive supply-side treatments, based on a vintage model of the 
capital stock. 

7 An example is the new COMPACT model developed by the team_ at Strathclyde University. 

8 Outside wealth consists of the physical capital stock, real Divisia money balances and net external assets. 
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Monetary policy can be characterised in three ways in the model. The standard form has 
an interest rate reaction function which targets (expected) inflation. The form of the reaction function 
is constrained so that the real interest rate equals the growth rate in the long run, but, while this 
reaction function is relatively efficient at stabilising inflation in the fact of nominal shocks, it does not 
tie down the price level. The second formulation of policy - money targeting - does tie down the price 
level but, given the instability of the money demand equation, tends to generate implausibly large 
swings in interest rates. The third formulation, exchange rate targeting, also ties down the domestic 
price level by linking it to the price level overseas. 

2. Estimatio1111 methods 

The preliminary version of the model has been estimated using the MICROFIT package. 
Most of the equations are based on OLS, a few on Instnunental Variables. In further developments we 
expect to use a variety of simultaneous estimation techniques. The equations are all specified in 
error-correction format, allowing for the non-stationarity of data as necessary. Many of the long-run 
elasticities are imposed (being identification conditions); the rest are estimated, using either one-step 
or two-step estimation methods as appears to be appropriate. The equations are routinely required to 
pass the standard diagnostics for serial correlation, heteroskedasticity, normality and functional form. 
Full details are given in the equation listing. 9 

H. INTEREST RATE EFFECTS IN THE MODEL 

Interest rates affect the model in the following equations (precise interest rate variable in 
brackets: short rate is London three-month interbank unless indicated). 

Core equations: 

mortgage interest payments, which form part of the Retail Price Index [average mortgage 
interest rate]; 

private sector domestic demand function [real short rate];. 

- balance of payments: interest, profits and dividends [world short rate]; 

sterling effective exchange rate: UIP [world short rate, UK short rate]; 

divisia money demand function [user cost of Divisia money]. 

Non-core equations: 

- consumption function [real short rate]; 

stock levels check variable [real short rate]; 

- persons' income from rent, dividends and interest [nominal short rate]; 

MO [nominal short rate and cumulated short rate]. 

Interest rate linkages: 

- mortgage interest rates [nominal short rate]; 

real cost of capital [real long rate]. Feeds into investment; 

9 See Dhar and Fisher (1994). 
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- user cost ofDivisia money [nominal short rate]; 

long rates [nominal short-rate]. 

The direct effect on aggregate demand in the core combines . expenditure effects on 
consumption (income and substitution), stockbuilding and investment. There are also indirect effects 
via the three wealth terms (net external assets, including an exchange rate valuation effect; Divisia 
money and the capital stock). Supply-side effects come solely through the cost of capital for 
investment. 

A key parameter is the direct effect of real short rates on aggregate demand and this starts 
to act with a lag of one quarter. A sustained I percentage point rise in real interest rates would reduce 
long-run real aggregate demand by around 3%. 10 This sort of partial derivative calculation is useful 
for comparative purposes but in the full model the real interest rate is determined endogenously and in 
the long run will equal the equilibrium rate of growth (ultimately determined by technical progress 
and population growth). 

HI. SIMULATION RESULTS 

The simulations reported here are of the standard design agreed for the study of the 
transmission mechanism being undertalcen by the Bartle for International Settlements. 

They are: 

(a) a temporary (two-year) shock to nominal interest rates of +I percentage point, with the 
exchange rate endo,genous; 

(b) the same shock but with the exchange rate fixed via a simultaneous rise in world interest 
rates. 

In addition, a decomposition of the interest rate channels is provided by separately 
shocking the different interest rate terms in the model. 

1. Overview 

The clearest result relates to the dynamic response of the model. A temporary interest 
rate shock sets off a cyclical response in all endogenous variables (Chart I). The cycles are damped 
and of a wavelength of approximately 9-10 years. The results are consistent with the characteristic 
roots being complex but stable. The last three UK cycles, starting in the early severities, have an 
average wavelength about 8-9 years. But only the last of these looks purely like a demand-generated 
cycle and seems to be taking somewhat longer. 

Viewing these cycles in Phillips curve space (Chart 2) suggests that they are not 
unreasonable as a reflection of the UK economy. The first part of the cycle has a classic clockwise 
loop but after 10 years the loop switches to be anti-clockwise. The cycle length is reasonable. In the 
absence of an active monetary or fiscal policy, it is not surprising that the cycles are self-propagating. 

A temporary rise in interest rates, which is not offset by a subsequent reduction relative 
to base, will not be neutral on nominal variables. We would expect the money stock and price level to 
be permanently lower and the exchange rate higher. When the cycles eventually die down we would 
observe that the economy had returned to the same inflation rate. 

It is not clear a priori whether we would expect a temporary rise in interest rates to be 
neutral on real variables. Investment is temporarily reduced and then returns to base - but the capital 

10 For constant inflation this is also the elasticity on nominal interest rates. 
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stock can be permanently affected. This hysteresis effect is evident in our model with the capital stock 
playing a role in demand, supply and pricing behaviour. If the model were completely specified then 
there would probably be other forces - such as direct inward investment - which would counteract the 
loss of the capital stock. The MTF model has not yet been designed to allow for all such long-run 
factors but these may be added in due course. 
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The result of the interest rate shock in our model is therefore to shift the Phillips curve 
slightly. However, the effect on the natural rate of unemployment is minimal since there is an 
offsetting real wage reduction which shifts equilibrium factor demand from capital to labour. Despite 
these effects it is the sloping short-run Phillips curve which is most easily observed in Chart 2. · 

2. Exchange rate and expectations formation 

The exchange rate is known to play a key role in the transmission mechanism in 
macroeconomic models. I I Within the MTF model, the exchange rate could follow any one of a 
variety of paths depending on the precise assumptions made about expectations formation and 
whether any risk premium term is allowed to affect the UIP condition. In the simulations discussed 
here we have chosen to maximise clarity by allowing no risk premium to enter and have set 
expectations ·as follows: 

11 See Fisher et al. (1990, 1992). 
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(a) The base case, reported in the tables, assumes that the expectation, formed at the 
beginning of period t, of the exchange rate in period t+ 1 is equal to the observed value in 
period t-1. This gives a solution in which any shock to the interest rate differential is both 
unexpected and is not expected to continue. 

(b) A forward-looking variant in which the future interest rate differential is assumed to be 
known with certainty. Conventional UIP then applies. 
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Simulation (a), starting in 1994 Ql and ending in 2020 Q4, requires an initial condition 
for the exchange rate which is simply the known value of the exchange rate in 1993 
Q4. Simulation (b) requires a terminal condition for the exchange rate in 2021 Ql which is given by 
the value in 2020 Q4 in simulation (a). The resulting paths for the exchange rate are shown in Chart 3 .. 

3. Real interest rates 

An interesting and timely question is the effect of a nominal short-term interest rate 
shock on real short-term and long-term rates. In general, the effect of interest rates on inflationary 
expectations is ambiguous. During the course of 1994 we have seen increases in interest rates precede 
higher inflationary expectations in some countries and lower expectations in others. In the long-run 
we would not expect real interest rates to be significantly affected by a temporary shock to nominal 
interest rates. 12 In the tables reported here real interest rates are defined using current rather than 
expected inflation. Nevertheless, assu~ing rational expectations we can calculate forward-looking real 

12 Unless there are hysteresis effects - but these should be small, as observed above. 
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Chart 3 

Exchange rate response 
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rates. The simulation suggests that real rates, both long and short, do rise temporarily in response to a 
nominal increase and the maximum impact occurs after two years (for a two-year shock to short 
rates). This real rate change will be partly responsible for the cycle in real activity (Chart 4a). 
Although the direct real interest rate effect is one of the main transmission channels, it is not the only 
factor affecting activity and not the most immediate. 

4. Activity 

As discussed in Section II, interest rates act on aggregate demand directly via income, 
substitution and cost of capital effects and indirectly via wealth. Chart 4b shows the response of 
domestic demand compared with the shocks to the wealth terms and real interest rates (scaled and 
weighted by their long-run elasticities in the demand equation). This clearly shows that the wealth 
terms have an effect equal to the real interest rate term but is a quicker part of the transmission. 
Hence, in our model, interest rates act faster via the wealth terms than by direct effects. However, 
there is some question over exactly what behaviour is being reflected in the wealth terms - this is 
discussed in the next sub-section. Also, real interest rate effects become more important than wealth 
effects over time. 

The net interest rate effect on domestic demand is split into short-run responses in real 
domestic output and imports. Since the nominal exchange rate responds faster than prices, tbe real 
exchange rate appreciates, thus putting downward pressure on exports as well as output supplied to 
the domestic market. The fall in output has consequences for employment, investment and 
stockbuilding. Reflecting the temporary nature of the shock, the growth in output is eventually 
recovered. 
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Chart 4a 
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5. Contributions to GDP by channel and by variable 

Tables III.I and III.2 give a decomposition of the GDP response by.interest rate channel 
and by the expenditure components. The latter has no real significance for the MTF model since the 
expenditure components are used only as a check on the aggregate demand system. 

The tables show the importance of the wealth channels. Chart 5 shows the total wealth 
effect and its components (scaled and weighted by their long-run elasticities in the demand equation). 
Real Divisia money balances are the largest item, followed by net external assets. The capital stock 
makes only a minor contribution. This gives a significant role to the money stock in the transmission 
mechanism. Raising interest rates reduces the demand for real money balances held for transactions 
purposes - this can be seen as a substitution effect since it implies that more money is held in savings 
accounts or other assets instead. 

It is not uncommon in econometric models to find that interest rate terms do not have the 
expected size and sometimes even the expected sign across a variety of equations (consumption 
function, money demand, exchange rates, etc.). This is almost certainly due to an identification 
problem given that the interest rate is a key policy variable which is adjusted to exploit perceived 
relationships. It would not be surprising therefore if the Divisia money term is a better proxy for 
interest rate effects than the interest rate itself. This interaction clearly warrants further research. 

In a study of M4 behaviour (Fisher and Vega, 1993) we concluded that higher real 
money balances caused higher consumption but higher consumption reduced real money balances; 
hence the reduced form correlation between activity and broad money depends on the nature of the 
shock. That conclusion is also reflected here and is one of the reasons why we use a narrower money 
aggregate. 
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Chart 6a 

Price level response under alternative exchange rate assumptions 
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Also, we effectively assume Ricardian equivalence and therefore have no role for 
government debt in net wealth. However, the lack of a comprehensively specified government budget 
constraint is a model wealmess, and introducing this would potentially allow a role for government 
debt, possibly helping to separate wealth from substitution effects. 

Over time, the direct interest rate effects kick in and eventually the two channels are out 
of phase - but this helps to stabilise the .model and dampen the cycles. 

6. Prices 

The price response is where the expectations formation assumptions have most impact. In 
the first simulation, where the interest rate shock is unanticipated, the exchange rate adjusts slowly 
and so do prices. In fact, because the retail price index feeds into earnings in the short run, the 
increase in mortgage payments induces a positive response in prices and wages for the first two years 
of the simulation. This reduces the increase in real interest rates and softens the initial effects on 
output. 

When the interest rate shock is assumed to be !mown, the exchange rate "jumps" in the 
first quarter and brings forward the process of price adjustment, starting· with import prices. The net 
effect is to mitigate the initial "perverse" price response from all nominal variables bar the headline 
retail price index (see Chart 6). 

The main reasons for these perverse price responses are that (i) wage determination is 
conditioned on the headline RPI in the short nm; and (ii) the large initial output response, coupled 
with labour hoarding and some substitution away from capital towards labour, cause unit labour costs 
to rise in the short run. Neither of these impacts on prices are particularly well determined, and are 
straightforwardly eliminated from model properties required. 

In the absence of explicit expectations effects in the labour market, the main driving 
forces for price change come through two real-side channels: labour market inactivity (population of 
working age less employment) affecting the real wage bargain and the output: capital ratio affecting 
the price: cost mark-up. Hence there is a clear transmission path from nominal interest rates to real 
interest rates and wealth to demand to output to prices and wages, with the exchange rate response 
acting to speed up or slow down the transmission depending on expectations formation. 

Having imposed a stable exchange rate path, the model has a unique stable solution for 
the price level response given a temporary shock to interest rates. This is convenient for purposes of 
exposition but disguises the fact that the exchange rate profile is essentially an assumption. With 
exogenous interest rates, the UIP condition has a unit root in the exchange rate and the solution 
depends entirely on the assumed terminal condition. Endogenising interest rates13 is a necessary but 
not sufficient condition to generate a unique solution. But endogenous interest rates in a 
forward-looking model raise the question of policy credibility - the modelling of which is beyond the 
scope of this exercise. 

IV. SUMMARY AND CONCLUSIONS 

In this note we have explored the transmission mechanism for interest rates in the 
Bank of England's medium-term forecasting model. The simulations reveal some interesting 
phenomena: 

13 This could be through a reaction function or through a fixed money stock. 
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in the absence of active policy the model has endogenous cycles generated by the lags 
between the response of demand, output and prices; 

the indirect effects of the wealth terms are as important for demand as other direct effects 
of an interest rate change - and can be quicker. But the wealth terms appear to be . 
delivering the substitution effect, which is not picked up by the interest rate term; 

the model has some small hysteresis effects in the long term; 

the dynamics of the price response depend crucially on the exchange rate in general and 
on expectations in the foreign exchange market in particular. 

The MTF model was designed for forecasting over a two-year horizon but the results are 
reasonably acceptable over a much longer horizon. However, we would end on a note of caution in 
interpreting these simulations, which have been designed for analysing the model. For model 
simulations to be realistic over a long time period we would need to endogenise interest rates. Only 
then could we hope to find a unique path for the exchange rate under all expectations assumptions. 



.. ,.. 

.. , 
' 

- 549 -

ANNEX 1 

Alll olllltlillle of the MTF model 

The 19 equation model shown below is meant to be a comprehensive description of a one 
sector economy under Cobb-Douglas technology in equilibrium. Firms are assumed to set prices 
given output and the capital stock. They bargain with workers over wages and choose employment. 
Demand is aggregated, but is broadly consistent with modem theories of consumer spending in which 
state variables, like wealth and interest rates, play an important role. There. are bound to be omissions 
from this simple structure, and the schematic model is intended to be illustrative. 

There are also major gaps. The m~st important of these are: the lack of explicit forward­
looking behaviour in wage and price determination; the absence of a government budget constraint 
and hence the role for government debt accumulation; and the less than satisfactory determination of 
demand, given theoretical advances in the analysis of consumption. We hope to rectify all of these as 
the model develops over the course of the next year. 

1. The core of the MTF model 

Goods market (lower case denotes variables in logs) 

(a) Demand and output 

(!) (output) 

(2) (exports) 

(3) (domestic demand) 

(4) (imports) 

(b) Prices and costs 

(5) p = (t; I 1-t;) +( w + q - n) + (1-a1 I a 1)(q - k) (domestic prices/supply curve) 

(6) (retail price) 

(7) px =(0I1-0) + ( w+ q - n) +a5 (y-k) +(1-a5)(x-k) (export price) 

(8) pm= pf -e 



Labour market 

(9) n=q-(w-p) 

(10) rw= q - n-A.1u-A.2 (rw-rwc) 

(11) where rw - w-p+te 

(12) rwc - w-pc-td 

(13) u=NAIRU +ii0 (q -q *) 

Money market/policy 

(14) e, =et+!+ (r, -i{) +risk 

(15) 

(16) 

(17) 

Overseas sector 

(18) B=PX.X - PM.M 

(19) 

Glossary 

q Total output (GDP) 
n Employees in employment 
k Capital stock (exogenous) 
y Demand for domestic output 
d Domestic demand 

pf GDP deflater 
p Overseas GDP deflater 
e Nominal exchange rate 
z World trade/world demand 
px - Export prices (A VI) 
pxf - World exports prices (AVI) 
r Real interest rate 
g Govermnent spending 

(exogenous) 
A Outside wealth 
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w 
pc 
pm 
ulcm 
u 
rw 
rwc 
NAIRU 

rf 

FEER 

risk 

(labour demand) 

(real wage) 

(unemployment) 

(exchange rate arbitrage) 

(Di visia money demand) 

(interest rate reaction function) 

(real private wealth) 

(balance of payments) 

(net overseas assets) 

Net foreign assets 
Nominal wage 
Retail prices 
Import prices 
Manufacturing unit labour costs 
Unemployment 
Real own product wage 
Real consumption wage 
Non-accelerating prices rate 
of unemployment 
Foreign real interest rate 
Fundamental equilibrium exchange 
rate 
Exchange market risk premium 
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ANNEX 2 

Equilibrium mrnemploymelll.t and output inn the new small forecastinng model 

I. INTRODUCTION 

The small forecasting model has a coherent, if simple, supply side. It is coherent in the 
sense that finns' output, employment and pricing decisions are made consistently, based on a single 
production function and its cost function dual. It is simple because we have chosen an unsophisticated 
description of technology; namely, a Cobb-Douglas production function, with constant returns to 
scale and disembodied teclmical progress. 

The section below describes how the model solves for equilibrium in the goods and 
labour markets, generating an equilibrium inactivity rate (akin to a NAIRU) and the level of potential 
output. 

n. THE MODEL'S SUPPLY SIDE 

The following equations describe the core of the model's supply side: 

(1) (q-k) = a(n-k)+st+ ri (output) 

(2) (p-w+ q -n) = ((1-a) I a)(q -k)+ A, (prices) 

(3) (w-p-q+n)=~U+e (wages) 

(4) (n-k) = -(1 I (1-a))(w-p) +(11 (1-a))(q -an-(1-a)k) +y (employment) 

or n=q-w+p 

where q, n wand p denote output (GDP), employment, wages (average weeldy earnings) and prices 
(GDP deflator) respectively - lower case letters denote logs; a is a production function parameter, 
here labour's share of GDP; ~ is the semi-elasticity of the real wage with respect to the inactivity rate, 
U; k is the capital stock, which is exogenous to this system; "/ , 'A, 0 and rt are estimated constants, 
which demean the series. 

The price and employment equations are derived assuming firms minimise costs, taking 
output and the capital stock as given at the beginning of the decision period. The derivation is 
standard, as in Varian (1984),14 and it implies cross equation restrictions between equations (1), (2) 
and (4). The wage equation assumes the firm's real wage (i.e. labour costs deflated by the firm's 
output price) is the important variable in the long run, implying that shocks which drive a wedge 
between the real product wage and real take-home pay, such as changes in labour taxes or the terms of 
trade, only affect finns' profitability in the short run. Firms eventually claw their losses back. 

The system solves for a constant level of equilibrium inactivity and the output-capital 
ratio as follows. 

14 Microeconomic Theory, Norton, 1984. Chapter 1 gives details. 

I 
I 
I 

I 
I 
I 

I 

' ,, 
11 
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Rewrite (4) as: 

(5) (w-p-q+n)=y(l-a) 

i.e. real unit labour costs, or its inverse, the mark-up on labour costs is constant in the 
long run. For 'Y=O, or if the constant does nothing more than demean the variable, workers are paid 
their marginal product; 'Y>O (or > the variable mean) suggests that workers are paid more than their 
marginal product, perhaps because of an efficiency wage premium (amongst other things). Variations 
in this mark-up, due perhaps to time-varying risk characteristics, could be a candidate for shifts in the 
NAIRU. Similarly, constants in the wage and price equations may be picking up the degree of product 
and labour market competition, which may not actually be constant in the long run, and changes in 
which may cause the NAIRU to change. The substantive point is that the micro.reasons for changes in 
the NAIRU are not picked up well in this macro framework. 

Chart 1 

Unit labour costs 

-26.5 

-26.0 

-25.5 

-25.0 

-24.5 

-24.0 

-23.5 

__.1_._l~1._. ...... ...._,~1._.. ...... _._~1..._.l ........ _... ...... ~1 ...... 1_._,..._ ...... 1 ...... l~1,,_._.,_..1~!._.1_......_! -.. 23.0 
1%3~ w 75 w ~ ~ ~ 
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Chart 1 plots real unit labour costs (including employers' tax costs), and the series does 
appear to be stationary. Cointegration tests confirm this. However, close inspection suggests that there 
might be trends in sub-samples (an upward trend in the late 1960s to mid 1970s perhaps?), which 
could correlate with longer-term changes in equilibrium unemployment. Recursive estimation would 
reveal whether the constants are changing over sub-samples, though this would still be description 
rather than explanation. 

Notwithstanding these concerns, the implication, from (2) and (3), is that in equilibrium 
the inactivity rate and the output-capital ratio are constant as well. Substituting (5) into (2) yields: 

(6) 
e-y(l-a) 

u=-~~-~ 

~ 

which gives the inactivity rate consistent with constant inflation as a function of product and labour 
market parameters. (6), (2) and (3) then solve for the equilibrium capital-output ratio. 

(7) ( q - k) =-a[__!:_+ y] 
1-a 

The estimated values of the parameters are tabulated below, along with the implied values of 
equilibrium inactivity, the capital-output ratio and the output gap. 

Table 

Key parameters 

Parameter Descriptiollll Estimated value 

a output-employment elasticity 0.7 

~ real wage-unemployment semi-elasticity 0.3 

"/ employment equation constant 10.64 
'A price equation constant -1.92 

e wage equation constant 3.27 
{ (0- (1-a))/~} equilibrium inactivity (nairu) 25% (latest actual= 28.4%) 

exp(-a{'A/(1-a)+"!}) equilibrium output-capital ratio 5.1 % (latest actua1=4.5%) 
q-q* output gap -0.6% 

The estimates are very sensitive to certain parameters. For instance, each 0.01(1 %) rise in 
the employment constant"/ leads to a 1 % fall in the estimate of the NAIRU and a 0.7% fall in the 
equilibrium output-capital ratio. The standard error on the estimate of this constant is 2.8%. Similarly, 
a 1 % higher wage equation constant would raise the NAIRU by 3%, while a 1 % higher price equation 
constant would reduce equilibrium output by 2.3%. 

More fundamentally, these "constants" may not be constant at all, but drifting parameters 
which capture supply shocks not evident in the other right-hand side variables. This might become 
clear in recursive estimation of these equations, where a rise in the NAIRU during the 1970s might, 
for instance, show up as a fall in the employment equation constant. Microeconomic labour market 
reforms, efficiency wage considerations and the degree of product market competition might still not 
be adequately captured. This becomes more apparent if we replace estimated constants with sample 
means, when all we do is reproduce the sample mean of inactivity and the output-capital ratio as our 
"long run" estimates. 
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Table A 

Baseline values of selected exogenous variables 

1993 1994 1995 1996 1997 1998 

!. Foreign interest rates (o/o) ......... 6.53 5.17 5.51 5.51 5.51 5.51 

2. Oil prices and other 
commodity prices .................... 19.66 17.15 17.80 18.18 19.12 19.77 

3. Foreign prices .......................... 99.14 100.14 102.36 104.58 107.23 110.13 

4. Foreign output ......................... 103.26 105.23 107.76 110.71 113.70 115.97 
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Table I.I 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary shock to interest rates (exchange rates endogenous) . 

Deviations from baseline ' 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate (0/o) ........ 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates ( 0/o) 
Representative short-term interest rate ..... 1.00 1.00 0.00 0,00 0,00 
Representative long-term interest rate ...... 0.37 0.45 0.15 0.12 0.09 

3. Other interest rate(%) 
Mortgage rate ........................................... 0.92 1.00 0.08 0.00 0.00 

4. Real interest rates 
Real short-term interest rate (o/o) .............. 0.70 0.70 1.05 1.75 LIO 
Real long-term interest rate(%) ............... 0.03 0.14 1.20 1.87 1.20 
User cost of capital .................................. - 0.10 0.02 1.83 2.97 1.98 

5, Exchange rates 
Nominal effective exchange rate .............. 0.62 1.62 2.00 2.00 2.00 

Real effective exchange rate ..................... 1.06 2.53 1.75 - 0.31 - 1.62 

6, Asset prices and wealth 

7, Money and credit 
Monetary aggregate(M4) .,. ....................... - 0.44 - 0.89 - 0.98 - 1.67 - 2.70 

(MO) ......................... - 0.34 - 0.91 - 1.47 - 2.29 - 3.15 

*Percentage deviations ifthe baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 

Table I.2 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary shock to interest rates (exchange rates fixed) 

Deviations from baseline ' 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate (0/o) ........ 1.00 1.00 0,00 0.00 0.00 

2. Market-determined interest rates (o/o) 
Representative short-term interest rate ..... 1.00 LOO 0,00 0.00 0.00. 

Representative long-term interest ·rate ...... OAO 0.52 0.22 0.17 0.14 

3. Other interest rate (0/o) 
Mortgage rate ........................................... 0.92 1.00 0.08 0.00 0.00 

4. Real interest rates 
Real short-terni interest rate(%) .............. 0.60 0.38 0.55 1.25 0.64 

Real long-term interest rate(%) ............... - 0.01 - 0.10 0.77 1.43 0.77 

User cost of capital .................................. - 0.07 - 0.19 1.25 2.26 1.27 

5. Exchange rates 
Nominal effective exchange rate ............... 0.00 0.00 0.00 0.00 0.00 

Real effective exchange rate ..................... 0.45 1.12 0.46 - 0.99 - 1.75 

6. Asset prices and wealth 

7. Money and credit 
Monetary aggregate(M4) ......................... - 0.42 - 0.71 - 0.43 - 0.65 - 1.17 

(MO)., ....................... - 0.33 - 0.74 - 0.93 - 1.31 - 1.72 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline i~ in percentages(%). 
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Table II.! 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary shock to interest rates (exchange rates elldogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ................................................. - 0.35 - 0.89 - 0.59 0.01 0.24 
Private consumption ................................. - 0.36 - 0.88 - 0.67 - 0.22 - 0.05 
-Government expenditure ·························· 0.00 0.00 0.00 0.00 0.00 
Private investment .................................... - 1.54 - 4.20 - 3.30 - 1.80 - 2.70 
Inventories ............................................... - 0.15 - 0.07 0.09 - 0.11 - 0.21 
Exports .................................................... - 0.19 - 0.63 - 0.63 - 0.09 0.37 
Imports .................................................... - 0.69 - 1.57 - 1.70 - 2.15 - 3.28 
Factor cost adjustment ............................. - 0.35 - 0.89 - 0.59 0.01 0.24 

2. Unemployment rate (o/o) . ....................... 0.15 0.83 1.29 0.97 0.46 

3. Real disposable income .......................... 0.01 - 0.31 - 0.45 - 0.19 - 0.10 

4. Inflation and wages 
GDP deflator ........................... , ............... 0.44 0.90 - 0.25 - 2.27 - 3.55 
Consumer prices ...................................... 0.89 1.27 - 0.46 - 2.36 - 3.48 
Wages/earnings ........................................ 0.49 0.79 - 0.46 - 2.28 - 3.46 
Unit labour cost ........................................ 0.67 1.14 - 0.42 - 2.53 - 3.70 
Import prices ............................................ - 0.30 - 0.83 - 1.51 - 2.18 - 2.49 

5. Government accounts (0/o of nominal 
GDP) 
Revenues .................................................. 0.00 0.00 0.00 0.00 0.00 
Primary expenditures ............................... 0.05 0.18 0.27 0.36 0.41 
Government budget balance ' ................•... 0.05 0.17 0.26 0.36 0.41 

6. Current account (o/o of nominal GDP) 0.31 0.52 0.31 0.30 0.46 
Trade balance ........................................... 0.31 0.51 0.29 0.27 0.41 
Net interest payments abroad ................... 0.00 0.01 0.03 0.06 0.09 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary shock to interest rates (exchange rates fixed) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ................................................. - 0.33 - 0.79 - 0.40 0.20 0.37 
Private consumption ................................. - 0.36 - 0.88 - 0.63 - 0.13 0.08 
Government expenditure .......................... 0.00 0.00 0.00 0.00 0.00 
Private investment .................................... - 1.61 - 4.21 - 2.86 - 0.74 - 0.97 
Inventories ............................................... - 0.17 - 0.11 0.09 - 0.05 - 0.12 
Exports .................................................... - 0.08 - 0.28 - 0.22 0.17 0.46 
Imports .................................................... - 0.68 - 1.61 - 1.80 - 2.04 - 2.49 
Factor cost adjustment ............................. - 0.33 - 0.79 - 0.40 0.20 0.37 

2. Unemployment rate (o/o) ........................ 0.04 0.21 0.30 0.20 0.06 

3. Real disposable income .......................... - 0.02 - 0.38 - 0.51 - 0.18 - 0.05 

4. Inflation and wages 
GDP deflator ............................................ 0.45 1.12 0.46 - 0.99 - 1.75 
Consumer prices ...................................... 0.96 1.67 0.43 - 0.96 - 1.62 
Wages/earnings ........................................ 0.53 1.10 0.34 - 0.95 - 1.62 
Unit labour cost ............................... -......... 0.70 1.37 0.26 - 1.28 - 1.89 
Import prices ............................................ 0.11 0.43 0.25 - 0.30 - 0.48 

5. Government accounts (o/o of nominal 
GDP) 
Revenues .................. , ............................... 0.00 0.00 0.00 0.00 0.00 
Primary expenditures ............................... 0.05 0.11 0.10 0.13 0.15 
Government budget balance ..................... 0.07 0.10 0.09 0.14 0.14 

6. Current account(% of nominal GDP) 0.30 0.57 0.44 0.42 0.47 
Trade balance ........................................... 0.30 0.53 0.38 0.33 0.36 
Net interest payments abroad ........ , .......... 0.01 0.03 0.06 0.09 0.12 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table III.I 

Contribntions to GDP by channel of transmission and by variable 

Policy experiment: Temporary shock to interest rates (exchange rates en.dogenous) 

Direct Direct 
interest interest 

Total Income/ Wealth rate rate Cost of Ex- Discre-
cash flow effect on effect on capital change pancy2 

consump- domestic rate 

tion demand 

Real GDP: first year after 
shock1 ········································ - 0.35 - 0.11 - 0.17 0.00 - 0.04 0.00 - 0.02 0.00 

of which: 

Private consumption .................... - 0.27 - 0.05 - 0.14 - 0.06 - 0.01 0.00 0.00 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ······················ - 0.29 - 0.06 - 0.23 0.06 - 0.08 0.00 0.01 0.00 

Inventories ............................ - 0.14 - 0.03 - 0.15 0.06 - 0.07 0.02 0.02 0.00 
Exports ······································· - 0.06 - 0.02 0.00 0.00 0.00 0.00 - 0.03 0.00 
Imports ······································· - 0.21 0.00 - 0.17 0.00 - 0.04 0.00 0.00 0.00 
Factor cost adjustment ................ - 0.05 - 0.02 - 0.03 0.00 - 0.01 0.00 0.00 0.00 

Real GDP: second year after 
shock1 .......................................• - 0.89 - 0.27 - 0.29 0.00 - 0.22 0.00 - 0.11 0.00 

of which: 

Private consumption .................... - 0.65 - 0.02 - 0.38 - 0.17 - 0.07 0.00 - 0.01 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ······················ - 0.62 0.03 - 0.40 0.17 - 0.42 0.00 0.01 0.00 

Inventories ............................ - 0.19 0.09 - 0.24 0.17 - 0.30 0.04 0.06 0.00 
Exports ....................................... - 0.19 - 0.10 0.01 0.00 0.00 0.00 - 0.11 0.00 
Imports ....................................... - 0.42 0.22 - 0.42 0.00 - 0.23 0.00 0.02 0.00 
Factor cost adjustment ................ - 0.14 - 0.04 - 0.05 0.00 - 0.03 0.00 - 0.02 0.00 

Real GDP: third year after 
shock1 ........................................ - 0.60 - 0.26 0.05 0.00 - 0.18 - 0.01 - 0.20 0.00 

of which: 

Private consumption .................... - 0.47 0.07 - 0.25 - 0.13 - 0.14 0.00 - 0.02 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ...................... - 0.38 0.22 - 0.19 0.13 - 0.50 0.00 - 0.05 0.00 

Inventories ............................ - 0.06 0.33 - 0.21 0.13 - 0.40 0.02 0.07 0.00 
Exports ....................................... - 0.20 - 0.12 0.04 0.00 0.02 0.00 - 0.13 0.00 
Imports ....................................... - 0.37 0.46 - 0.46 0.00 - 0.41 0.00 0.03 0.00 
Factor cost adjustment ................ - 0.09 - 0.04 0.01 . 0.00 - 0.03 0.00 - 0.03 0.00 
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Table III.l (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary shock to interest rates (exchange rates endogenous) 

Direct Direct 
interest interest 

Total 
Income/ 

Wealth rate rate Cost of Exchange Discre-
cash flow effect on effect on capital rate pancy2 

consump- domestic 
tion demand 

Real GDP: ~ourth year after 
shock1 ........................................ 0.01 - 0.23 0.36 0.00 0.08 - 0.01 - 0.19 0.00 

of which: 

Private consumption .................... - 0.15 - 0.03 0.07 - 0.02 - 0.11 0.00 - 0.06 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ······················ - 0.16 0.19 - 0.01 0.02 - 0.28 0.00 - 0.09 0.00 

Inventories ............................ - 0.14 0.35 - 0.21 0.02 - 0.32 0.01 0.02 0.00 
Exports ······································· - 0.03 - 0.04 0.05 0.00 0.04 0.00 - 0.08 0.00 
Imports ....................................... - 0.35 0.39 - 0.29 0.00 - 0.43 0.00 - 0.01 0.00 
Factor cost adjustment ................ 0.00 - 0.04 0.06 0.00 0.01 0.00 - 0.03 0.00 

Real GDP: fifth year after 
shock1 . '' .... '' ........ '' ....... '' .. ' .... ' .. '. 0.24 - 0.18 0.35 0.00 0.20 - 0.01 - 0.12 0.00 

of which: 

Private consumption ..................... - 0.03 - 0.17 0.25 0.00 - 0.02 0.00 - 0.09 0.00 
Government expenditure .............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ······················· - 0.19 0.06 0.05 0.00 - 0.17 0.00 - 0.12 0.00 

Inventories ............................ - 0.33 0.17 - 0.15 0.00 - 0.29 0.00 - 0.07 0.00 
Exports ....................................... 0.12 0.06 0.04 0.00 0.05 - 0.01 - 0.02 0.00 
Imports ....................................... - 0.38 0.16 - 0.07 0.00 - 0.37 0.01 - 0.10 0.00 

Factor cost adjustment ................ 0.04 - 0.03 0.06 0.00 0.03 0.00 - 0.02 0.00 

Real GDP: sixth year after 
shock1 ········································ 0.47 - 0.01 0.28 0.00 0.25 - 0.02 - 0.03 0.00 

of which: 

Private consumption .................... 0.09 - 0.22 0.33 0.00 0.09 0.00 - 0.10 0.00 

Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment .. ,, ................... - 0.16 - 0.04 0.12 0.00 - 0.09 0.00 - 0.14 0.00 

Inventories ............................ - 0.43 - 0.05 - 0.01 0.00 - 0.23 0.00 - 0.15 0.00 

Exports ....................................... 0.20 0.13 0.00 0.00 0.04 - 0.01 0.02 0.00 

Imports ....................................... - 0.42 - 0.12 0.14 0.00 - 0.25 0.01 - 0.18 0.00 

Factor cost adjustment ................ 0.07 0.00 0.04 0.00 0.04 0.00 - 0.01 0.00 

1 In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 2 Due to interaction between the different channels. 
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Table III.2 

·Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary shock to.interest rates (exchange rateS fixed) 

Direct Direct 
interest interest 

Total Income/ Wealth rate rate Cost of Ex- Discre-
cash flow effect on effect on capital change pancy2 

consump - domestic rate 

tion demand 

Real GDP: first year after 
shock1 ........................................ - 0.33 - 0.11 - 0.17 0.00 - O.o4 0.00 0.00 0.00 

of which: 

Private consmnption .................... - 0.26 - 0.05 - 0.14 - 0.06 - 0.01 0.00 0.00 0.00 

Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ...................... - 0.31 - 0.06 - 0.23 0.06 - 0.08 0.00 0.00 0.00 

Inventories ............................ - 0.16 - 0.03 - 0.15 0.06 - 0.07 0.02 0.00 0.00 
Exports ······································· - 0.02 - 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

Imports ······································· - 0.21 0.00 - 0.17 0.00 - 0.04 0.00 0.00 0.00 

Factor cost adjustment ................ - 0.05 - 0.02 - 0.03 0.00 - 0.01 0.00 0.00 0.00 

Real GDP: second year after 
shock1 ........................................ - 0.79 - 0.27 - 0.29 o.oo - 0.22 0.00 0.00 0.00 

of which: 

Private consumption .................... - 0.64 - 0.02 - 0.38 - 0.17 - 0.07 0.00 0.00 0.00 

Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ...................... - 0.62 0.03 - 0.40 0.17 - 0.42 0.00 0.00 0.00 

Inventories ............................ - 0.26 0.09 - 0.24 0.17 - 0.30 0.04 0.00 0.00 
Exports ....................................... - 0.09 - 0.10 0.01 0.00 0.00 0.00 0.00 0.00 

Imports ....................................... - 0.44 0.22 - 0.42 0.00 - 0.23 0.00 0.00 0.00 

Factor cost adjustment ................ - 0.13 - 0.04 - 0.05 0.00 - 0.03 0.00 0.00 0.00 

Real GDP: third year after 
shock1 ········································ - 0.40 - 0.26 0.05 0.00 - 0.18 - 0.01 0.00 0.00 

of which: 

Private consumption .................... - 0.45 0.07 - 0.25. - 0.13 - 0.14 0.00 0.00 0.00 

Government expenditure ..... : ....... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ...................... - 0.34 0.22 - 0.19 0.13 - 0.50 0.00 0.00 0.00 

Inventories ............................ - 0.14 0.33 - 0.21 0.13 - 0.40 0.02 0.00 0.00 

Exports ······································· - 0.07 - 0.12 0.04 0.00 0.02 0.00 0.00 0.00 

Imports ....................................... - 0.40 0.46 - 0.46 0.00 - 0.41 0.00 0.00 0.00 

Factor cost adjustment ................ - 0.06 - 0.04 0.01 0.00 - 0.03 0.00 0.00 0.00 
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Table III.2 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary shock to interest rates (exchange rates fixed) 

Direct Direct 
interest interest 

Total 
Income/ 

Wealth rate rate Cost of Exchange Discre-
cash flow effect on effect on capital rate pancy2 

consump- domestic 
tion demand 

Real GDP: fourth year after 
shock1 ........................................ 0.20 - 0.23 0.36 0.00 0.08 - 0.01 0.00 0.00 

of which: 

Private consmnption .................... - 0.09 - 0.03 0.07 - 0.02 - 0.11 0.00 0.00 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ...................... - 0.07 0.19 - 0.01 0.02 - 0.28 0.00 0.00 0.00 

Inventories ............................ - 0.16 0.35 - 0.21 0.02 - 0.32 0.01 0.00 0.00 
Exports ....................................... 0.05 - 0.04 0.05 0.00 0.04 0.00 0.00 0.00 
Imports ....................................... - 0.34 0.39 - 0.29 0.00 - 0.43 0.00 0.00 0.00 
Factor C<?St adjustment ................ 0.03 - 0.04 0.06 0.00 0.01 0.00 0.00 0.00 

Real GDP: fifth year after 
shock1 ........................................ 0.36 - 0.18 0.35 0.00 0.20 - 0.01 0.00 0.00 

of which: 

Private consumption ..................... 0.05 - 0.17 0.25 0.00 - 0.02 0.00 0.00 0.00 
Government expenditure .............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ....................... - 0.07 0.06 0.05 0.00 - 0.17 0.00 0.00 0.00 

Inventories ............................ - 0.26 0.17 - 0.15 0.00 - 0.29 0.00 0.00 0.00 
Exports ....................................... 0.14 0.06 0.04 0.00 0.05 - 0.01 0.00 0.00 
Imports ······································· - 0.28 0.16 - 0.07 0.00 - 0.37 0.01 0.00 0.00 
Factor cost adjustment ................ 0.06 - 0.03 0.06 0.00 0.03 0.00 0.00 0.00 

Real GDP: sixth year after 
shock1 ........................................ 0.50 - 0.01 0.28 0.00 0.25 - 0.02 0.00 0.00 

of which: 

Private consumption .................... 0.19 - 0.22 0.33 0.00 0.09 0.00 0.00 0.00 
Government expenditure ............. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ...................... - 0.01 - 0.04 0.12 0.00 - 0.09 0.00 0.00 0.00 

Inventories ............................ - 0.29 - 0.05 - 0.01 0.00 - 0.23 0.00 0.00 0.00 
Exports ....................................... 0.17 0.13 0.00 0.00 0.04 - 0.01 0.00 0.00 
Imports ....................................... - 0.23 - 0.12 0.14 0.00 - 0.25 0.01 0.00 0.00 
Factor cost adjustment ................ 0:08 0.00 0.04 0.00 0.04 0.00 0.00 0.00 

1 In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 2 Due to interaction between the different channels. 
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The monetary transmission mechanism in the United States: 
simulations using the Federal Reserve Board's MPS model 

Eileen Mauskopf 1 

INTRODUCTION 

This paper analyzes the effects on the US economy of a temporary change to short-term 
rates of interest, as simulated by the Federal Reserve Board's MPS model. The experiment assumes 
that the monetary authority raises the federal funds rate by 1.0 percentage point above baseline, 
sustains the increase for two years, and returns the funds rate to baseline thereafter. The relative 
importance of the different monetary transmission channels and the relative responsiveness of the 
components of aggregate GDP are of particular concern in understanding the diffusion of this rate 
increase to the economy. 

Although the MPS model has a clearly delineated path by which a change to short-term 
interest rates affects real output, in an important way the model structure is not well-suited to the 
exercise at hand. Pegging the nominal interest rate for an extended period results in an unstable 
simulated path for aggregate output and inflation; that is, an increase in the nominal interest rate 
causes the level of output and the rate of inflation to fall below their baseline paths by larger and 
larger amounts. This feature derives primarily from the interaction of two properties of the model: the 
first is that demand is a function of real, not nominal, interest rates, and the second is that the long-run 
Phillips curve is vertical. To return the economy to equilibrium, the nominal rate of interest must 
ultimately be brought below baseline for some period. But the design of this experiment - a rise in 
nominal rates, followed by a return to baseline - precludes this option. 

Details of these critical features of the model specifications of the Phillips curve and the 
IS curve are presented later in this paper. However, warning is given at this point that - to the extent 
that the MPS model accurately characterizes the properties of the US economy - a monetary policy 
that attempts to peg nominal interest rates is not a viable policy for the United States. Consequently, 
the simulated path of output described in these exercises is unlikely to materialize, especially as the 
simulation horizon increases. In theory, output would follow a downward spiral were nominal rates 
constrained in the manner assumed in these simulations; in practice, the set of feasible monetary 
policies in the United States does not include pegging the nominal rate of interest for a sustained 
period of time. 

H. USES OF THE MPS MODEL 

For over twenty-five years, the MPS model has been used regularly in the forecasting 
cycle at the Federal Reserve Board. In preparation for the eight meetings each year of the Federal 
Open Market Cornrnittee (FOMC), the staff produces two forecasts of the US economy: a 
"judgmental" forecast and a model forecast Differences between the two forecasts are debated at an 
early stage in the forecast cycle and final versions of the forecasts may or may not be influenced by 
the discussion. The model can be made to replicate the judgrnental forecast; in doing so, the model 
calculates the adjustments to equation intercepts that are necessary in order to match the judgrnental 
forecast. When these adjustments are large relative to an equation's error history, the final judgmental 

l The author aclmowledges very helpful discussions with Flint Brayton and the excellent assistance of Tilda Hor:vath. 
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forecast is more likely to acknowledge the model point of view. In general, the influence of the 
model on the judgmental forecast is negligible in the very near term but increases with the forecast 
horizon. Similarly, the judgmental influence on the model forecast is strongest in the first forecast 
quarter, especially if much of the data or indicators for the quarter are already !mown. In such 
circumstances, the model's current quarter forecast is forced exactly to the judgmental forecast. The 
judgmental forecast becomes the "official" staff forecast and is presented to the members of the 
FOMC. 

The model is used heavily for policy analysis, both around the times of the FOMC 
meetings - when the consequences of alternative monetary policy decisions are simulated - and for a 
wide range of other issues. The implications of changes to fiscal policy, as well as shocks to oil 
prices, exchange rates and foreign GDP growth, are commonly evaluated through model simulations. 
The model is also used in research undertaken by the staff on topics related to the design of monetary 
policy such as use of nominal GDP targets. 

III. STRUCTURE OF THE MODEL 

The long-run properties of the model conform to those of the neoclassical growth model. 
Thus, the growth rate of real output equals the rate of population growth plus the rate of technological 
progress, both of which are exogenous to the model. The long-run level of per capita output depends 
on the parameters of a three-factor production function, the ratios of energy to output and capital to 
output, as well as the level of technology embodied in the capital stock. The steady-state capital­
output ratio is affected by a permanent change to fiscal policy but not by a permanent change to the 
amount of money. The latter causes only a proportionate change in the price level, leaving all real 
magnitudes uuchanged. A long-run uuemployment rate, consistent with a constant rate of inflation, 
exists. This natural unemployment rate is uniquely determined by the rate of productivity growth and 
the ratio of unemployment benefits to !alee-home pay. When the economy is at the natural rate, the 
infl.ation rate that prevails is determined strictly by the excess of the rate of money growth over that 
needed to support (the exogenously-determined) real output growth, taking into account any 
exogenous trend in the income velocity. 

In the short run, adjustment costs and the assumption that expectations are formed 
autoregressively prevent wages and prices from instantaneously moving to clear the labor and goods 
market. As a result, the short-run behavior of the model is Keynesian so that output is driven by 
demand, and changes in the supply of money (as well as in fiscal policy) change demand. The 
transmission of changes in the supply of money to demand and output is effected entirely through 
changes to nominal and real interest rates, money having no effect on demand except through this 
channel. Changes to interest rates produce changes in aggregate demand by altering the present value 
of income flows, the user costs of producer and consumer goods, and the real exchange rate. In each 
of these channels, a rise in real interest rates depresses demand.2 Similar to the absence of a direct 
role for money in affecting demand is the lack of a significant role for credit or cash-flow measures, 
with one exception. Because consumers are not Ricardian, an increase in interest payments on the 
goverruuent debt raises aggregate demand, holding constant the level of income originating in the 
private sector. Depending on the ratio of debt to GDP, the positive response of household spending to 

2 Although the real exchange rate would be expected to appreciate with a rise in domestic real interest rates, one of the 
scenarios simulated below - that for an exogenous nominal exchange rate - will show a real depreciation of the 
US dollar. In this somewhat unrealistic scenario of raising the funds rate and pegging the nominal exchange rate, Jhe 
resulting depreciation of the real exchange rate could conceivably be large enough at some point in time to offset the 
negative real interest elasticity of aggregate Output. 
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higher government interest payments potentially could offset over some period the negative interest­
. elasticity of demand through other chaunels.3 

In the short run, wage aod price inflation are governed by deviations between aggregate 
supply and aggregate demaod, as measured by the unemployment rate. A given level of the 
unemployment rate - sustained over time at aoy rate other thao the natural rate - causes the rate of 
inflation to chaoge monotonically. The inflation dynamics of the model cao be illustrated through a 
simplified version of the model wage aod price sector, with lags in the wage equation collapsed into 
one-period lags aod lags in the price equation eliminated. Let w be the wage rate, p the price level, u 
the unemployment rate, and p the level of trend labor productivity. Other determinants of wages and 
prices are subsumed in the "constaots" x and z. The MPS wage equation is 

L'dog w =a Li.log p_ 1 - f3u + x (1) 

and the price equation, representing the mark-tip of prices over unit labor costs ( aod incorporating the 
determinaots of the mark-up into z) is 

log p =log w - log p + z. (2) 

Differencing the price equation aod substituting for~ log w with equation (1) produces the following 

equation for the evolution of inflation rates: 

~log p =a~ log p_1 -f3u + (x- ~log p). (3) 

Equations (1) aod (3) highlight the importaoce of the coefficient on lagged inflation in the wage 
equation, a, for the inflation dynamics of the model. In the MPS model, a is 1.0 and changes in the 
rate of goods inflation pass through fully to wage inflation. As a result, any sustained displacement of 
the unemployment rate from baseline (assuming no offsetting chaoges in the natural unemployment 
rate) sets off a continuous sequence of price acceleration or deceleration.4 

IV. SIMULATION RESULTS: THE FULL MODEL 

Tables I aod II present the results of simulating the full model for a temporary positive 
shock to the federal funds rate aod under two different assumptions about the exchaoge rate. In 
Tables I.1-III.1 the nominal exchange rate is exogenous. In Tables I.2-III.2 the real exchaoge rate is 
determined endogenously under the assumption of open interest parity. 

Common features of both simulations include a progressively larger shortfall in the 
inflation rate aod, for most of the simulation horizon, a progressively larger contraction in real GDP 
and the unemployment rate, all measured relative to baseline. By the fifth year of the simulation, real 

3 An increase in interest income received by households from the private business sector does not have the same impact 
on demand as an increase in government interest income. This is because, for a given level of production, an increase 
in private source interest income is viewed as being offset by a reduction in dividends and capital gains income. And 
marginal propensities to consume out of interest income and dividends and capital gains are all the same in the MPS 
model. 

4 The term in parentheses in equation (3) equals J3* natural unemployment rate. Thus, for a equal to 1.0, the inflation 
rate stabilizes only when the unemployment rate is at the natural rate. 
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GDP is down by 1.1 % when the exchange rate is exogenous and by 2.1 % when the exchange rate is 
endogenous. Both nominal and real long-term interest rates are above baseline through the simulation 
horizon, even though the short-term nominal rate is back at baseline in the third y®ar. Nominal long 
rates exceed baseline for some time because they are modeled as long distributed lags on nominal 
short rates. Real long rates remain high, owing both to the elevated nominal rate and the depressed 
rate of inflation. With a fixed nominal exchange rate, the real exchange rate is down 1.0% by the end 
of the simulation, boosting net exports but not by enough to reverse the contraction of aggregate 
output. With the exchange rate determined by an open interest parity condition, a substantial real 
appreciation of the dollar occurs, augmenting the contraction in domestic absorption. 

Several factors interrupt the monotonicity of these results, so that the path of output looks 
like it ultimately returns to baseline, at least when the exchange rate is exogenous. But the long-run 
properties of the model are such that output never returns to baseline and instead moves farther away 
over time. A major part of the explanation for this behavior is attributable to the vertical long-run 
Phillips curve, described in the pre.ceding section. The other property of the model responsible for 
these dynamics is that aggregate demand responds to the real interest rate rather than to the nominal 
rate. 

The dynamics behind the "explosive" behavior can be illustrated more easily by stripping 
out the complexity of the MPS model and preserving the essential properties in a simple vector 
autoregression (V AR). Two equations are necessary: one for the rate of inflation, and another for the 
output gap. The inflation equation can be interpreted as a reduced form of the wage and price sector, 
as in equation (3), where the deviation of the unemployment rate from the natural rate is proxied for 
by the output gap. The gap equation smurnarizes the model's IS curve.5 Each equation is estimated 
including four lags of the output gap, the inflation rate, the nominal short-term interest rate and a 
constant. 6 The two equations are simulated assuming that the nominal rate of interest is increased by · 
1.0 percentage point for two years and returned to baseline thereafter. 

Simulations based on two different versions of the VAR are shown in Figure 1, with the 
estimated equations reproduced in Table 1. In the first version, the inflation equation has an 
unrestricted sum of coefficients on lagged inflation of 0.88. The simulation shows that were the 
nominal interest rate to be returned to baseline, the output gap and the inflation rate ultimately would 
return to baseline.7 In the second version, the smn of coefficients on lagged inflation in the inflation 
equation is constrained to 1.0, a restriction that cannot be rejected. In this case, despite a transitory 
movement of the output gap back to baseline, both the gap and the rate of inflation ultimately 
explode. 

The intuition behind the two scenarios is as follows. Anincrease in the nominal interest 
rate raises the real interest' rate initially by the same magnitude, causing output to decline and the 
unemployment rate to rise. With a coefficient of 1.0 on lagged inflation in the inflation equation, a 
rise in the unemployment rate (or output gap) invariably causes wages and prices to decelerate. By 
contrast, when the coefficient is less than 1.0, a rise in the unemployment rate may not be sufficient to 
continuously push the inflation rate lower. In the first case, the fall in the inflation rate pushes real 
interest rates up even further, setting off another contraction in both output and the rate of inflation. 

5 Unlike the MPS model's IS curve, the V AR equation for the output gap does not impose the restriction that the 
coefficient on the nominal interest rate equal the negative of the coefflcient on the inflation rate. As long as aggregate 
demand responds negatively to the nominal rate of interest and positively to the rate of inflation, the unstable dynamic 
behavior described in the text will occur. 

6 A third equation, for the nominal rate of interest, is irrelevant because the iilterest rate is exogenized for the 
simulation. 

7 The speed with whicli the baseline is restored depends, among other things, on the coefficient of the lagged output gap 
in the equation for the output gap. Freely estimated, this coefficient indicates a high degree of persistence in the 
output gap. Purely for illustrative purposes, the coefficient on the lagged output gap was constrained in such a way as 
to reduce the implied persistence and the equation was re-estimated subject to this constraint. 
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Figure I 

Response of inflation and output gap to an increase in the nominal interest rate 

(deviation from baseline) 

Inflation (percentage points) 
Output gap (percent) 
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Note: The shaded area marks the two-year period over which the nominal interest rate is 1.0 percentage point above 
baseline. 
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This cycle is repeated over and over.8 In fact, as is clear by referring back to equation (3), in theory 
when the coefficient is 1.0, the absolute change in the inflation rate gets bigger over time because the 
unemployment rate is also growing. 9 

Dependent variable 

y ................................. 

1t .................................. 

1t .................................. 

A(L) 

0.078 
(1.46) 

0.883 
(12.53) 

1.00 

Table 1 

V AR estimates 
Z =a+ A(L)1t + B(L)R + C(L)Y 

(coefficients and T-statistics) 

B(L) C(L) 

- 0.056 0.8 
(- 1.67) (constrained) 

0.009 0.135 
(0.22) (3.00) 

- 0.043 0.128 
(constrained) (- 1.46) (2.83) 

1t = 100* annualized change in the log of the NIPA consumption deflater. 
R =nominal effective rate on federal funds. 

R2 S.E. 

0.89 0.95 

0.75 1.25 

0.75 1.25 

Y =log of per capita non-farm business output, detrended using a split time trend (with split occurring in 1973 Q 1). 

This description also suggests why a return of the nominal rate to basdine is insufficient 
to break the cycle. As long as the output gap is above baseline, the inflation rate will continue to fall. 
To break the free-fall in inflation and output, at a minimum the real interest rate must be brought back 
to baseline. But, because the inflation rate is below baseline, this requires a nominal rate below 
baseline. When the real rate is returned to baseline, inflation stabilizes at a rate below baseline. If the 
real rate, as well as the nominal rate, is brought below baseline, output and the rate of inflation start 
moving back toward baseline. At some point, holding the real rate below baseline will restore the 
inflation rate to its baseline. 

Given the assumption that real, rather than nominal, rates determine demand, the issue of 
output and inflation stability under pegged nominal interest rates hangs entirely on the coefficient of 
lagged inflation in the inflation equation or, alternatively, the coefficient of lagged inflation in the 

8 In the full model simulation with the exchange rate exogenous, the deviation of output relative to baseline appears to 
shrinl<: a bit in the fifth year. This temporary reversal in the contraction of output can stem from several factors. First, 
when the nominal funds rate is returned to baseline after two years, deviations from baseline in the real short-term rate 
and the real long-term rate decline temporarily. For instance, in Table I.1, the real rate of return on equity (reported 
under the heading "Real long-term interest rate 11

) stabilizes relative to baseline between years four and five, while the 
costs of capital for equipment, non-residential structures and housing temporarily move back toward baseline· after the 
third year of the simulation. This pattern shows up in the V AR simulation also. As noted in the text, the output gap 
in the V AR with the vertical long-run Phillips curve temporarily reverts to baseline around year five. Another reason 
for the lull in the contraction of output in-the model simulation is that not all of the model1s exogenous output and 
price variables have been indexed to the endogenously-determined measures of output and prices. For instance, the 
dollar price per barrel of oil is held fixed at baseline values, not a realistic assumption over a long simulation horizon. 
As a result, these exogenous variables act aS "automatic stabilizers 11

• 

9 The dynamics ~~more complicated when the price mark-up is a function of the unemployment rate, as it is in the 
MPS model. The change in the rate of inflation is then negatively correlated with the rate of growth of the 
unemployment rate. This "speed 11 effect can add substantially to the degree to which prices decelerate over some 
period. 
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wage equation. 10 Although the earliest version of the MPS model (in the late 1960s) did not impose 
this property on the wage equation, model specifications of the past twenty years have had a long-run 
vertical Phillips curve. The econometric evidence in favor of a vertical long-run curve for the United 
States is fairly strong. Freely estimated, wage equations generally show point estimates for the (sum 
of the) coefficients on lagged inflation rates that are slightly less than 1.0, but not statistically different 
from 1.0. When the MPS wage equation is re-estimated with no constraint on the lagged inflation 
terms, the point estimate is 1.048 (even greater than 1.0) with a standard error of 0.11. Similarly, in 
the V AR equation for the inflation rate, the point estimate on lagged inflation is 0.88 and the standard 
error is 0.073, suggesting that a coefficient of 1.0 cannot be rejected at standard significance levels. 11 

Additional evidence consistent with a coefficient of 1.0 on lagged inflation is found in several papers 
which argue for the presence of a "unit root" in the inflation process in the United States.1 2 

v. SIMULATION RESULTS: DECOMPOSITION BY TRANSMISSION CHANNEL 

The MPS model identifies four separate channels through which changes to interest rates 
are transmitted to demand: wealth effects on consumption; cost of capital effects on investment; 
exchange rate effects on net exports; and interest payments by the government on consumption. 
Depending on the specification of monetary policy, a disturbance to any one of these channels 
produces a particular sequence of feedbacks to the rest of the economy .. As indicated earlier, when 
monetary policy is assumed to target a nominal interest rate, the feedbacks to US inflation and real 
interest rates are very striking. And because all the transmission channels depend on real interest 
rates, a disturbance originating in one channel will have feedbacks to the other channels. Thus, the 
net effect on output of a disturbance in any one channel will reflect both the initial disturbance to that 
channel and the broader impacts as secondary shocks hit the other channels. 

This section decomposes the net change in output that follows a temporary rise in the 
federal funds rate into the contributions made by the various transmission channels. Tables III.1 and 
III.2 present the decompositions. The allocation to a particular transmission channel includes the 
channel's direct and indirect effects on output. The latter measures the degree to which a disturbance 
to one channel (that is, the direct effect) sets off other channels and thereby further affects output. As 
noted above, the sensitivity of one channel to another channel can be large in the MPS model because 
inflation and real interest rate movements are not very subtle when the nominal interest rate is 
targeted, especially after the first few years of a simulation. To identify the initial disturbance, the 
shock to the nominal federal funds rate is "recognized" only in one channel at a time. For example, 
when quantifying the importance of the exchange rate channel, the change to the nominal funds rate 
passes through to other short-term and long-term nominal rates, as specified by the model's interest 
rate arbitrage and term structure equations. And the change in the long-term interest rate induces a 
change in the exchange rate consistent with the open interest parity condition. However, only in the 
trade sector is this sequence of changes to nominal interest rates allowed to play out. Elsewhere, 

1 O If the output gap depended on nominal, not real, rates, then the return to baseline of the nominal rate would cause the 
gap to return to baseline. But, with a long-run vertical Phillips curve, the inflation rate would still stabilize at a rate 
below baseline if the nominal rate had been pegged above baseline for an extended period. 

11 The wage equation was estimated over the period 1963-89, and the VAR inflation equation was estimated over 
1957-93. 

12 The common finding is that, at least for the period after 1960, the hypothesis of a llllit root in US inflation rates cannot 
be rejected. See, for instance, Allan b. Brunner and Gregory D. Hess: 11Are higher levels of inflation less predictable: 
a state-dependent conditional heteroscedasticity approach 11

, Journal of Business and Economic Statistics, April 1993, 
Vol. 11,.2, pp.187-197. Also, Robert B. Barsky: 11The Fisher hypothesis and the forecastability and persistence of 

inflation11, Journal of Monetary Economics, January 1987, Vol. 19, l, pp. 3-23. 
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short-term and long-term nominal rates are held at baseline.13 However, because the change in the 
exchange rate alters the rate of inflation, real interest rates change everywhere, triggering the other 
transmission channels. In this accounting, the effect of the latter on output is allocated to the 
exchange rate channeI.14 

1. Nominal exchange rate exogenous 

The contribution to output change is largest for disturbances originating with the cost of 
capital. 15 This channel dominates the other channels throughout the five years of the simulation 
horizon. The shock to the nominal interest rate, along with the decline this induces in inflation, has 
sizable impacts on the cost of capital. For long-lived assets, such as business structures. and housing, 
costs of capital rise by 4.5% and 7.5% respectively by the fifth year. Changes to the costs of capital 
for shorter-lived assets, such as equipment and consumer durables, are more moderate (up by 2.5% by 
the end of the simulation). The dynamic response of investment to changes in the cost of capital 
depends both on the underlying production function in which the capital is used and on whether or not 
capital-labor ratios on capital already in place can be altered. For all assets other than equipment, 
factor proportions are assumed to be variable even after installation. Thus, a given change to the cost 
of capital causes a change in investment that is larger in the short run than in the long run. The 
repercussion from this channel to the other channels is sizable. Although not shown in Table III. I, the 
nominal interest rate shock that occurs in the cost of capital channel lowers prices by an amount 
sufficient to induce a 1.0% real depreciation of the dollar and a 4.0% decline in equity prices. 

Comparing the other two channels, the income/cash flow channel is larger over the first 
two years of the simulation and the wealth channel is larger over the final three years. Given past 
levels of output, changes to income and cash flow have only a limited influence on aggregate demand. 
The only significant independent role for either is the positive relationship betw_een household receipt 
of govermnent interest payments and household consumption. 

Because the Federal Govermnent is not forced to balance its budget, a rise in real .interest 
payments on federal government debt stimulates consumption as long as expected disposable income 
is not revised down by the (present value of) future tax liabilities associated with these interest 
payments. With federal govermnent debt of $3 .4 trillion, a percentage point increase in the average 
interest rate paid on govermnent debt raises personal income by $34 billion (0.6%), boosting real 
consumption by about 0.3% and real GDP by about 0.2%.16 State and local govermnents face tighter 
budget balance requirements than does the Federal Government. MPS model estimates suggest that 
about 90% of any increase in interest payments by state and local govermnent is offset within three 

13 The resulting changes to the rate of inflation cause small changes to some nominal rates outside the specific channel 
being studied, even assuming that nominal short-term rates are held at baseline values in the other channels. This is 
because equations for some long-term rates include the rate of inflation among the determinants. However, the sums 
of the distributed lag coefficients on inflation rates are always constrained to zero, so the impact of inflation on 
nominal rates is transitory for all channels. 

14 An alternative method of decomposing the transmission channels is provided in 11The transmission channels of 
monetary policy: how have they changed? 11 in the Federal Reserve Bulletin, December 1990. This alternative method 
exogenizes wages and prices and all sectors and transmission channels other than the one being examined. Thus, there 
is no multiplier action in the simulation. Because of the significant changes in inflation under the assumption on 
nominal interest rate targeting, this alternative method provides a clearer picture of the relative importance of the 
different transmission ·channels. Nevertheless, when this alternative method was applied at an earlier stage in 
preparing this paper, the relative contributions of the different transmission channels were broadly similar to those 
indicated by the current decomposition procedure. 

15 The cost of capital effect is defined broadly here and includes both the effect on investment in business plant and 
equipment and investment in consumer durables. Although· figures for the latter are included in the heading 11direct 
interest rate effects on consumption", all text references to the cost of capital are to the broader concept. 

16 The increase in personal income of $34 billion assumes that government debt is held entirely by households. 
Obviously some is held by business and some by foreigners. 
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years by increased state and local government taxes. All told, the quantitative significance of this 
channel as a means of diffusing interest rate changes to the real economy is small in the United States. 
Moreover, the existence of this channel depends on households displaying non-Ricardian behavior. 
Up to now, explicit attempts to test for the presence of Ricardian-equivalence have failed to uncover 
such "forward-looking" behavior by consumers. However, it may be that the apparent 
shortsightedness on the part of households sterns from the small percentage of personal income 
accounted for by interest payments on the federal government debt. Were government debt to grow 
(say, as a percentage of GDP), the behavior of consumers could change markedly so that a rise in 
government interest payments - rather than raising consumption - might ultimately be neutral with 
respect to aggregate consumption. 

The wealth channel starts off slowly but builds up over time. As real rates of return on 
long-term bonds rise, the price of equity falls and depresses consumption. The transmission from a 
higher funds rate to lower consumption talces a while: nominal long-terrfi bond yields are rnodeled as 
eighteen-quarter distributed lags on short-term rates; the nominal return on debt is translated to an 
expected reai return on debt by subtracting a seven-year distributed lag on past values of inflation; and 
consumption responds over six quarters to changes in wealth. Unlike the overshooting in the cost of 
capital channel, the wealth channel grows over time. Although, in theory, the value of all assets 
should. change with a change in real interest rates, the current version of the MPS model only 
recapitalizes the value of equity when rates change. Other assets are measured at book value or are 
rnodeled as moving with output price indices. Thus, the model may underestimate the sensitivity of 
consumption to changes in wealth. This is less likely to be true if the covariance is high between stock 
market wealth and the true values of other components of wealth. In that case, the estimated 
propensity to consume out of stock market wealth may be biased upward, compensating for the 
rnisrneasurernent of the interest rate sensitivity of wealth. 

By component of final demand, private investment accounts for the largest contribution 
to the decline in aggregate output. Its contribution is significantly larger than that of consumption, 
suggesting that the difference between the interest elasticities of these two components is substantially 
larger than the difference in the relative sizes of these two sectors.17 In part, this reflects the offsetting 
effects on consumption of a negative influence from the drop in wealth and a positive influence from 
the increase in government interest payments. The decline in production is not as large as the decline 
in final demand because imports also fall, mainly due to a high estimate of the income-elasticity of 
imports (around 1. 7) but also because thereis a real depreciation of the dollar (due to the combination 
of an exogenously fixed nominal exchange rate and a decline in domestic prices). 

2. Nominal exchange rate endogeno"s 

When the exchange rate is endogenously determined, the response of aggregate GDP to a 
nominal interest rate shock is magnified. In addition to being an important source for transmitting 
interest rate shocks to the real economy, the endogeneity of the exchange rate also raises the 
contributions of the other transmission channels to GDP change. This can be seen by comparing 
Table III. I to Table III.2 for a given channel. 

An upward disturbance to the funds rate causes a real appreciation of the US dollar in 
line with the open interest parity condition. The appreciation is large: 0. 7% in the first year, climbing 
to 6.6% in the fifth year as the downward pressure on inflation builds (figures not shown in 
Table III.2). Despite the sizable appreciation, the effects on output are slow in corning, both because 
import prices adjust only gradually to exchange rate changes and because the volume of imports and 
exports responds with a lag to changes in the terms of trade. Nevertheless, by the fourth and fifth 
years of the simulation, the higher exchange value of the dollar shaves 0.6% and 1.0% respectively off 

17 That is, the ratio of the interest-elasticity of investment relative to the interest-elasticity of consumption is greater than 
the ratio of consumption to investment. 

I 
I' 
I 
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the level of GDP. In addition, for a given impact on GDP, the response of prices (especially 
consumption prices) is greater for this channel than for other channels because the price mark-up is 
sensitive to the degree of competition from foreign goods. In importance, the exchange rate channel 
lags behind the wealth and cost of capital channels until the fifth year of the simulation, although part 
of its apparent "slow-start" is due to a specification of the interest parity condition in which the 
response of the exchange rate to interest rates is gradual. 

By sector, private investment remains the largest contributor to aggregate GDP change. 
By the fifth year of the simulation, the decline in investment shaves 1.4% off GDP when the exchange 
rate is endogenous, up from 1.0% when the exchange rate is exogenous. The contribution of 
consumption is the same as when the exchange rate is fixed. Finally, by contrast with the earlier 
decomposition, net exports contribute an additional 0.14% to the contraction in real GDP in year five. 
The real appreciation of the dollar is quite costly to exports and limits the drop in imports that would 
otherwise occur with the weakening economy. 

VI. CONCLUSION 

Simulations with the MPS model indicate that monetary policy exerts a powerful 
influence on output in the medium run through changes to interest rates. These effects are especially 
large, even destabilizing, if monetary policy attempts to target the nominal interest rate over an 
extended period. In this case, a given change to the nominal rate metastasizes into bigger and bigger 
changes to the real rate. 

In the MPS model, consumption and investment decisions are much more dependent on 
long-term interest rates than they are on short-term rates. Thus, to a large extent, the efficacy of the 
monetary transmission mechanism, and the accuracy of the story told by these simulations, rests on 
the degree to which changes made to the nominal federal funds rate are reflected in predictable 
changes to long-term interest rates and asset prices. Implicit in model equations for interest rates and 
asset prices is an assumption that rational investors will take advantage of arbitrage opportunities 
between assets so that expected rates of return on all assets are equalized over common holding 
periods. Unfortunately, the historical fit of the long-term asset equations is not particularly good. 
The equation for the rate of return on equity shows sizable serial correlation in the errors: from 1973 
through 1983, the stock market appeared to be greatly undervalued compared to the bond market. In 
recent years, the stock market has appeared overvalued relative to its fundamentals. The open interest 
parity condition used to determine the real exchange rate does a poor job of tracking actual changes to 
the exchange rate. Errors are very large and are serially correlated. Even when the open interest 
parity condition is modified to allow a gradual response of exchange rates to interest rate differentials 
- a concept inconsistent with the belief that exchange markets are efficient - the fit is not impressive. 
Finally, the model's equation for the nominal yield on long-term corporate bonds has deteriorated 
sharply over the past year, with rates in 1994 Q3 some 240 basis points above the level predicted by 
the model equation. Until recently, this equation had a good track record. 

A final qualification that should be made to the picture presented above of the monetary 
transmission mechanism is that it ignores the emerging micro evidence which suggests that the 
transmission mechanism is not symmetric across stages of a business cycle. 18 Such evidence argues 
that imperfections in capital markets will cause spending decisions to be more sensitive to cyclical 
fluctuations than indicated by models that assume perfect capital markets. For instance, cross section 
studies of investment, inventory and consmnption behavior reveal that changes in either current 
earnings or income have much larger effects than are consistent with neoclassical investment and 

18 See, for instance, Mark Gertler and Simon Gilchrist: 11Monetary policy, business cycles and the behavior of small 
manufacturing firms 11

, in Quarterly Journal of Economics, May 1994, Volume CIX, pp. 309-340. Also, Ben Bernanke, 
Mark Gertler and Simon Gilchrist: 11The financial accelerator and the flight to quality11

, forthcoming in Review of 
Economics and Statistics. 
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life-cycle consumption models. Similarly, research using time-series data disaggregated by type of 
borrower or size of firm finds that small firms do not have the access to debt that large firms do when 
faced with adverse income shocks. As a consequence, their spending and output fall more sharply 
than those of less constrained firms, and their investment and inventory behavior is more sensitive to 
their balance sheets. 

i 

I 
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Table A 

Baseline values of selected exogenous variables 

1993 1994 1995 1996 1997 1998 

1. Foreign interest rates (o/o) 
Foreign long-term real interest rate, G-:-10 ............................. 3.44 4.34 4.64 3.92 3.36 2.89 

2. Oil prices and other commodity prices 
Average price per barrel of imported oil (US$) .: ................... 15.70 14.64 15.94 16.00 16.00 16.00 

3. Foreign prices 
G-10 CPI (index) .................................................................. 148.80 151.60 154.80 158.30 161.80 165.50 
(Growth rate in parentheses) ................................................. (1.90) (2.10) (2.20) (2.20) (2.30) 

4. Foreign output 
World output, index .............................................................. 144.50 149.30 154.50 160.60 166.70 172.50 
(Growth rate in parentheses) ................................................. (3.30) (3.40) (3.90) (3.80) (3.40) 

Table I.I 

Interest rates, exchange rates and asset prices 

Policy expe.riment: Temporary interest rate increase (exchange rates exogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate(%) ........ 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates (%) 
Representative short-term interest rate ..... 0.86 0.85 0.00 0.00 0.00 
Representative long-term interest rate ...... 0.19 0.47 0.43 0.42 0.28 

3. Other interest rates (o/o) 
Mortgage rate ........................................... 0.30 0.58 0.44 0.40 0.27 
Deposit rate .............................................. 0.49 0.58 0.15 0.11 0.08 

4. Real interest rates 
Real short-term interest rate(%) .............. 1.01 1.07 0.23 0.44 0.59 
Real long-term interest rate(%) ............... 0.14 0.43 0.54 0.60 0.61 
User cost of capital 

Equipment .......................................... 0.81 2.37 2.93 3.14 3.Q4 
Non-residential structure .................... 1.00 3.41 4.45 3.99 4.06 
Housing .............................................. 3.29 6.36 5.96 7.39 8.46 
Consumer durables excluding cars ..... 0.52 1.68 2.30 2.72 2.83 

5. Exchange rates 
Nominal effective exchange rate .............. 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate ..................... - 0.01 - 0.06 - 0.24 - 0.57 - 0.96 

6. Asset prices and wealth 
Stock prices ............................................. - 1.45 - 5.73 - 9.02 - 9.28 - 9.49 

7. Monetary aggregate 

M2 ··························································· - 0.81 - 1.64 - 1.73 - 1.89 - 2.60 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table I.2 

Interest rates, exchange rates and asset prices 
. 

Policy experiment: Temporary interest rate shock 
(exchange rates endogenous with no reaction in foreign interest rates) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate (0/o) ........ 1.00 1.00 0.00 0.00 0.00 

2. Market-determined interest rates (0/o) 
Representative short-term interest rate ..... 0.86 0.85 0.00 0.00 0.00 
Representative long-term interest rate ...... 0.19 0.47 0.43 0.41 0.27 

3. Other interest rates (o/o) 
Mortgage rate ........................................... 0.30 0.58 0.43 0.39 0.26 
Deposit rate .............................................. 0.49 0.58 0.15 0.11 0.08 

4. Real interest rates 
Real short-term interest rate (%) .............. 1.03 1.21 0.52 0.93 1.40 

Real long-term interest rate (o/o) ............... 0.15 0.46 0.63 0.79 0.98 
User cost of capital 

Equipment .......................................... 0.82 2.46 3.19 3.85 4.32 
Non-residential structure .................... 0.99 3.44 4.64 4.57 5.39 
Housing .............................................. 3.31 6.52 6.66 9.38 12.81 

Consumer durables excluding cars ..... 0.57 1.93 2.94 4.01 5.02 

5. Exchange rates 
Nominal effective exchange rate ··.············ 0.73 2.95 5.56 8.74 13.10 
Real effective exchange rate ..................... 0.69 2.71 4.77 6.95 9.72 

6. Asset prices and wealth 
Stock prices ............................................. - 1.50 - 6.06 - 10.02 - 11.22 : 12.99 

7. Monetary aggregate 

M2 ··························································· - 0.82 - 1.72 - 2.04 - 2.76 - 4.46 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (%). 
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Table II.l 

Reail economic activity, price developmernts, fiscal developments arnd the foreign sector 

Policy experiment: Temporary interest rate increase (exchange rates e~ogenous) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ................................................. - 0.07 - 0.45 - O.Q9 - 1.26 - 1.10 
Private consumption ................................. - 0.01 - 0.27 - 0.75 - 1.01 - 0.88 
Government expenditure .......................... 0.01 0.03 0.01 - 0.07 - 0.13 
Private investment .................................... - 0.46 - 2.28 - 4.45 - 5.48 - 5.09 

Residential private investment ............ - 0.99 - 3.75 - 5.57 - 6.06 - 5.95 
Non-residential private investment ..... - 0.18 - 1.24 - 3.18 - 4.64 - 4.71 
Inventories ········································· - 2.41 - 18.39 - 37.44 - 28.99 - 9.65 

Exports .................................................... - 0.01 - 0.07 - 0.19 - 0.23 - 0.09 
Imports ···················································· - 0.12 - 0.97 - 2.25 - 2.92 - 2.76 

2. Unemployment rate (o/o) ························ 0.02 0.15 0.39 0.54 0.49 

3. Real disposable income ·························· 0.13 0.04 - 0.33 - 0.53 - 0.45 

4. Inflation and wages 
GDP deflator ............................................ 0.00 - 0.03 - 0.26 - 0.77 - 1.49 
Consumer prices ...................................... 0.00 - 0.05 - 0.25 - 0.67 - 1.25 
Wages/earnings ........................................ - 0.01 - 0.10 - 0.43 - 1.10 - 1.97 
Unit labour cost ................................ .' ....... 0.03 0.07 - 0.21 - 0.95 - 1.93 
Import prices ............................................ 0.00 - 0.01 - 0.05 - 0.14 - 0.32 

s. Government accounts (% of nominal 
GDP) 
Revenues ............................. , .................... 0.03 0.05 0.01 - 0.03 - 0.01 
Primary expenditures ······························· 0.01 0.10 0.23 0.32 0.33 
Interest payments ..................................... 0.13 0.29 0.28 0.28 0.30 
Government budget balance ....................• - 0.14 - 0.43 - 0.65 - 0.82 - 0.82 
Public sector debt ..................................... 0.09 0.54 1.36 2.31 3.20 

6. Current account (o/o of nominal G][)P) 0.01 0.10 0.22 0.25 0.19 
Trade balance ........................................... 0.01 0.11 0.23 0.26 0.19 
Net interest payments abroad ................... 0.00 0.00 0.00 0.00 0.01 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages (%). 
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Table II.2 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary interest rate shock 
(exchange rates endogenous with no reaction in foreign interest rates) 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ................................................. - 0.07 - 0.50 - 1.21 - 1.80 - 2.09 
Private consumption ................................. 0.00 - 0.22 - 0.67 - 0.94 - 0.83 
Government expellditure .......................... 0.01 0.05 0.04 - 0.03 - 0.07 
Private investment .................................... - 0.47 - 2.34 - 4.79 - 6.57 - 7.38 

Residential private investment ............ - 0.98 - 3.64 - 5.31 - 6.12 - 7.01 
Non-residential private investment ..... - 0.18 - 1.33 - 3.59 - 5.77 - 6.92 
Inventories ......................................... - 2.48 - 19.21 - 41.64 - 39.85 - 27.99 

Exports .................................................... - 0.02 - 0.29 - 1.06 - 1.99 - 2.82 
Imports .................................................... - 0.07 - 0.65 - 1.55 - 1.99 - 1.63 

2. Unemployment rate (0/o) . ..•.................... 0.02 0.17 0.47 0.76 0.91 

3. Real disposable income ·························· 0.15 0.10 - 0.25 - 0.49 - 0.48 

4. Inflation and wages 
GDP deflator ............................................ 0.00 - 0.09 - 0.45 - 1.24 - 2.51 
Consumer prices . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . - 0.03 - 0.21 - 0.68 - 1.56 - 2.90 
Wages/earnings ........................................ - 0.01 - 0.16 - 0.69 - 1.78 - 3.42 
Unit labour cost ........................................ 0.03 0.03 - 0.40 - 1.52 - 3.22 
Import prices ............................................ - 0.23 - 1.12 - 2.49 - 4.17 - 6.42 

5. Government accounts (o/o of nominal 
GDP) 
Revenues .................................................. 0.03 0.05 0.00 - 0.03 - 0.02 
Primary expenditures ............................... 0.01 0.10 0.26 0.41 0.51 
Interest payments •.................................... 0.13 0.29 0.29 0.32 0.38 
Government budget balance ..................... - 0.14 - 0.44 - 0.71 - 0.98 - 1.15 
Public sector debt ..................................... 0.09 0.60 1.61 2.99 4.66 

6. Current account (o/o of nominal GDP) 0.02 0.12 0.21 0.19 0.08 

Trade balance ........................................... 0.02 0.13 0.22 0.21 0.11 
Net interest payments abroad ................... 0.00 0.00 0.00 0.00 - 0.01 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages(%). 
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Table III.1 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary interest rate shock (exchange rates exo~enous) 

Direct 

Income/ 
interest 

Cost of Discre-'l'otal Wealth 
cash flow 

rate effect capital3 pancy" 
on con-

sumption2 

Real GDP: first year after shock1 ................ - 0.07 0.06 - 0.01 - 0.03 - 0.07 - 0.02 

of which: 

Private consumption ....................................... 0.00 0.05 - 0.01 - 0.03 - 0.01 0.00 
Government expenditure ................................ 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ....................•.................... - 0.08 0.02 0.00 - 0.02 - 0.07 - 0.01 

Residential private investment .................. - 0.04 0.00 0.00 0.00 - 0.05 0.01 
Non-residential private investment ........... - 0.02 0.01 0.00 - 0.01 - 0.02 0.00 
Inventories ............................................... - 0.02 0.01 0.00 - 0.01 0.00 - 0.02 

Exports .......................................................... 0.00 0.00 0.00 0.00 0.00 0.00 
Imports .......................................................... - 0.02 0.02 0.00 - 0.01 - 0.02 - 0.01 

Real GDP: second year after shock1 ............ - 0.45 0.19 - 0.14 - 0.15 - 0.29 - 0.06 

of which: 

Private consumption ....................................... - 0.18 0.14 - 0.12 - 0.11 - 0.06 - O.Q3 

Government expenditure ................................ 0.01 0.01 0.00 0.00 0.00 0.00 
Private investment ......................................... - 0.41 0.09 - 0.06 - 0.07 - 0.32 - 0.05 

Residential private investment .................. - 0.16 0.03 - 0.02 0.00 - 0.16 - 0.01 
Non-residential private investment ........... - 0.16 0.04 - 0.03 - 0.03 - 0.14 0.00 
Inventories ............................................... - 0.09 0.02 - 0.01 - 0.04 - 0.02 - 0.04 

Exports .......................................................... - 0.01 0.00 0.00 0.00 - 0.01 0.00 
Imports .......................................................... - 0.14 0.06 - 0.05 - 0.05 - 0.09 - O.Ql 

Real GDP: third year after shock1 ............... - 0.99 0.26 - 0.42 - 0.22 - 0.54 - O.o? 

of which: 

Private consumption ....................................... - 0.50 0.18 - 0.33 - 0.17 - 0.14 - 0.04 
Government expenditure ................................ 0.00 0.02 0.00 0.00 - 0.01 0.01 
Private investment ......................................... - 0.80 0.14 - 0.22 - 0.12 - 0.58 - 0.02 

Residential pri-Vate investment .................. - 0.23 0.05 - 0.07 - 0.02 - 0.19 0.00 
Non-residential private investment ........... - 0.43 0.07 - 0.10 - 0.06 - 0.33 - 0.01 
Inventories ............................................... - 0.14 0.02 - 0.05 - 0.04 - 0.06 - 0.01 

Exports .......................................................... - 0.03 0.00 - 0.01 0.00 - 0.01 - 0.01 
Imports .......................................................... - 0.35 0.09 - 0.15 - 0.08 - 0.19 - 0.03 
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Table III.1 (cont.) 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary interest rate shock (exchange rates exogenous) 

Direct 

Income/ 
interest 

Cost of Discre-Total Wealth 
cash flow 

rate effect 
capital3 pancy4 

on con-
sumption2 

Real GDP: fourth year after shock1 ............ - 1.26 0.25 - 0.63 - 0.17 - 0.65 - 0.06 

of which: 

Private consumption ..... ··: ............................... - 0.68 0.18 - 0.47 - 0.14 - 0.21 - 0.04 
Government expenditure ..................•............. - 0.01 0.02 - 0.01 - 0.01 - 0.01 0.00 
Private investment ......................................... - 1.01 0.14 - 0.38 - 0.10 - 0.68 0.01 

Residential private investment .................. - 0.26 0.06 - 0.13 - 0.04 - 0.14 - 0.01 
Non-residential private investment ........... - 0.64 0.07 - 0.18 - 0.06 - 0.47 0.00 
Inventories ............................................... - 0.11 0.01 - 0.07 0.00 - 0.07 0.02 

Exports ·························································· - 0.03 0.00 - 0.01 0.00 0.00 - 0.02 
Imports ·························································· - 0.48 0.10 - 0.24 - 0.07 - 0.25 - 0.02 

Real GDP: final year after shock1 ............... - 1.10 0.20 - 0.58 - 0.04 - 0.63 - 0.05 

of which: 

Private consumptio'n ....................................... - 0.59 0.17 - 0.44 - 0.05 - 0.23 - 0.04 
Government expenditure ................................ - 0.02 0.01 - 0.01 0.00 - 0.02 0.00 
Private investment ········································· - 0.95 0.13 - 0.38 - 0.03 - 0.68 0.01 

Residential private investment .................. - 0.25 0.06 - 0.15 - 0.04 - 0.12 0.00 
Non-residential private investment ........... - 0.66 0.06 - 0.19 - 0.02 - 0.51 0.00 
Inventories .............................................•. - 0.04 0.01 - 0.04 0.03 - 0.05 0.01 

Exports ........................................................•. - 0.01 - 0.01 0.01 0.01 0.02 - 0.04 

I Imports ·························································· - 0.47 0.10 - 0.25 - 0.03 - 0.29 - 0.02 

1 In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 2 This is the cost-of-capital effect on consumer durables spending. 3 This is the cost-of-capital effect on business 
investment. 4 Due to interaction between the different channels. 
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Table III.2 

Colllltributim1.s to GDP challllges by chaullllel of transmission and by variable 

Policy experiment: Temporary interest rate shock 
(exchange rates endogenous with no reaction in foreign interest rates) 

. 

Direct 
interest 

Total Income/ Wealth rate effect Cost of Exchange Discre-
cash flow on con- capital3 rate pancy" 

sumption2 

Real GDP: first year after shock1 .. ......... - 0-07 0.06 - 0.01 - 0.03 - 0.06 - 0.01 - 0.02 

of which: 

Private consumption ................................... 0.00 0.05 - 0.01 - 0.03 - 0.01 0.01 - 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.08 0.02 0.00 - 0.02 - 0.07 0.00 - 0.01 

Residential private investment .............. - 0.04 0.00 0.00 0.00 - 0.05 0.00 0.01 
Non-residential private i'.lvestment ....... - 0.02 0.01 0.00 - 0.01 - 0.02 0.00 0.00 
Inventories ........................................... - 0.02 0.01 0.00 - 0.01 0.00 0.00 - 0.02 

Exports ...................................................... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Imports ...................................................... - 0.01 0.02 0.00 - 0.01 - 0.02 0.01 - 0.01 

Real GDP: second year after shock1 ........ - 0.50 0.18 - 0.14 - 0.14 - 0.29 - 0.06 - 0.05 

of which: 

Private consumption ................................... - 0.15 0.14 - 0.12 - 0.11 - 0.06 0.03 0.03 
Government expenditure ............................ 0.01 0.01 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.42 0.09 - 0.06 - 0.07 - 0.32 - 0.01 - 0.05 

Residential private investment .............. - 0.15 0.03 - 0.02 0.00 - 0.16 0.00 0.00 
Non-residential private investment ....... - 0.18 0.04 - 0.03 - 0.03 - 0.14 - 0.01 - 0.01 

Inventories ........................................... - 0.09 0.02 - 0.01 - 0.04 - 0.02 0.00 - 0.04 
Exports ...................................................... - 0.04 0.00 0.00 0.00 0.00 - 0.04 0.00 
Imports ...................................................... - 0.10 0.06 - 0.04 - 0.05 - 0.09 0.04 - 0.02 

Real GDP: third year after shock1 ........... - 1.21 0.26 - 0.41 - 0.22 - 0.54 - 0.26 - 0.04 

of which: 

Private consumption ................................... - 0.45 0.18 - 0.33 - 0.16 - 0.14 0.04 - 0.04 
Government expenditure ............................ 0.01 0.02 0.00 0.00 - 0.01 0.00 0.00 
Private investment ..................................... - 0.87 0.14 - 0.22 - 0.12 - 0.58 c 0.08 - 0.01 

Residential private investment .............. - 0.22 0.05 - 0.07 - 0.02 - 0.19 0.01 0.00 
Non-residential private investment ....... - 0.49 0.07 - 0.10 - 0.06 - 0.33 - 0.07 0.00 
Inventories ........................................... - 0.16 0.02 - 0.05 - 0.04 - 0.06 - 0.02 - 0.01 

Exports ...................................................... - 0.14 0.00 0.00 0.00 - 0.01 - 0.13 0.00 
Imports ...................................................... - 0.24 0.09 - 0.14 - 0.08 - 0.18 0.09 - 0.02 

. 
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Table III.2 (cont.) 

Co:ntrilmtio:ns to GDP clumges by cl:na:n:nel of tra:nsmission a:nd by variable 

Policy experiment: Temporary interest rate shock 
(exchange rates endogenous with no reaction in foreign interest rates) 

Direct 
interest 

Total Income/ Wealth ra_te effect Cost of Exchange Di sere-
cash flow on con- capital3 rate pancy4 

sumptlon2 

Real GDP: fourth year after shock1 ........ - 1.80 0.27 - 0.63 - 0.19 - 0.68 - 0.58 0.01 

of which: 

Private consumption ................................... - 0.63 0.17 - 0.46 - 0.13 - 0.20 - 0.01 0.00 
Govemrnent expenditure ............................ - 0.00 0.02 - O.ol - O.ol - 0.01 O.Ql 0.00 
Private investment ····································· - 1.22 0.15 - 0.38 - 0.09 - 0.69 - 0.23 0.02 

Residential private investment .............. - 0.26 0.06 - 0.13 - 0.03 - 0.14 - 0.01 - 0.01 
Non-residential private investment ....... - 0.80 0.08 - 0.18 - 0.06 - 0.48 - 0.17 0.01 
Inventories ........................................... - 0.16 0.01 - 0.07 0.00 - 0.07 - 0.05 0.02 

Exports ······················································ - 0.29 O.Dl - 0.01 - 0.01 - 0.02 - 0.25 - 0.01 
Imports ...................................................... - 0.32 0.08 - 0.23 - 0.06 - 0.22 0.09 0.02 

Real GDP: final year after shockl ........... - 2.09 0.28 - 0.64 - 0.10 - 0.76 - 0.94 0.07 

of which: 

Private consumption ................................... - 0.55 0.15 - 0.42 - 0.04 - 0.21 - 0.07 0.04 
Government expenditure ............................ - O.Ql 0.01 - O.Ql 0.00 - 0.01 0.00 0.00 
Private investment ..................................... - 1.38 0.15 - 0.39 - 0.06 - 0.71 - 0.45 0.08 

Residential private investment .............. - 0.30 0.06 - 0.14 - 0.04 - 0.11 - 0.07 0.00 
Non-residential private investment ....... - 0.97 0.08 - 0.20 - 0.04 - 0.55 - 0.31 0.05 
Inventories ........................................... - 0.11 0.01 - 0.05 0.02 - 0.05 - 0.07 0.03 

Exports ...................................................... - 0.42 0.03 0.03 - 0.02 - 0.05 - 0.35 - 0.06 
Imports ······················································ - 0.28 0.07 - 0.21 - 0.02 - 0.23 0.08 0.03 

1 In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 2 This is the cost-of-capital effect on consumer durables spending. 3 This is the cost-of-capital effect on business 
investment. 4 Due to interaction between the different channels. 



I. 

- 582 -

Monetary policy in a multi-country econometric model 
with rational expectations 

Ralph W. Tryon1 

INTRODUCTION 

This paper describes results of simulations of monetary policy scenarios in the G-7 
countries. The paper was prepared as part of a study of the channels of monetary policy transmission 
by the Bank for International Settlements to be presented at the November economists' meeting on 
15th-16thNovember 1994. The simulations are performed using the rational-expectations version of 
the FRB Multi-Country Model (MCM).2 In this paper we use the multi-country stmcture of the MCM 
to compare the channels of monetary transmission across countries, as well as to examine the "spill­
over" effects of monetary policy abroad. 

H. MONETARY POLICY SCENARIOS 

The basic monetary policy scenario we consider is a temporary increase in the policy­
controlled short-term interest rate of I 00 basis points, lasting for two years. At the end of the two-year 
period, the policy-controlled rate is assumed to return to its baseline path. As proposed by the BIS 
staff, we consider two variants of this scenario. In the first, nominal exchange rates are assumed to be 
endogenous, determined by the open interest parity condition. In the second variant, exchange rates 
are held exogenous. (This is not a fixed rate regime, with exchange rates fixed by policy action; 
rather, the exchange rate equations are dropped from the model for this simulation.) We also consider 
a global increase in interest rates in which nominal exchange rates are unchanged because interest 
differentials remain constant. 

We assume that the authorities can target nominal interest rates exactly, and in the 
scenarios reported here the target interest rate rises above baseline by exactly I 00 basis points for 
eight quarters, and then returns to baseline. In the MCM, the monetary authorities are assumed to 
control the short-term interest rate using a reaction function that depends on deviations from target 
levels for real GDP, the price level, and the short-term interest rate itself. In general, the model cannot 
be solved if the authorities target only the nominal interest rate, because in this case the price level is 
indeterminate. However, because in these simulations the change in policy is temporary, there is no 

1 The views expressed in this paper are those of the author and should not be interpreted as representing the views of the 
Board of Governors or other members of its staff. The author is grateful to Jaime Marquez and David Bowman for 
many helpful contributions, and to Yun Sun for very competent research assistance. 

2 The Multi-Country Model (MCM) was developed in the Division of International Finance at the Board of Governors 
of the Federal Reserve System. The basic structure of the (adaptive expectations) MCM is described in Edison, 
Marquez and Tryon, "The structure and properties of the Federal Reserve Board Multicountry Model", Economic 
Modelling 4 (2), 115-315 (1987). The rational expectations version of the model has separate country blocks for each 
of the G-7 industrial countries and Mexico, as well as blocks for the rest-of-OECD, newly industrialized economies, 
OPEC, and other developing countries. The model is quarterly, and has 1,317 equations in total, including identities. 
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change in the steady state price level, and the model can be simulated with an exact nominal interest 
rate peg.3 

These scenarios are simulated for each of the G-7 countries in turn. Each country is 
assumed to act independently - thus, for example, in the first scenario the Canadian authorities are 
assumed to raise short-term interest rates in Canada by 100 basis points for two years while nominal 
interest rates in the other G-7 countries remain at their baseline values. Income, prices, and other 
endogenous variables in Canada and the other countries adjust in response to the policy change as 
predicted by the model. 

IH. TREATMENT OF EXPECTATIONS 

The MCM is a perfect-foresight model that incorporates adjustment costs. Agents can 
perfectly anticipate the effects of changes in exogenous variables on future prices, exchange rates, 
interest rates, wages and output. However, agents' behavior changes only gradually in response to 
information about the future, because adjustment is costly. 

Nominal long-term interest rates depend on expected future short rates. Exchange rates 
are determined by the open interest parity condition - agents are assumed to correctly anticipate next 
period's exchange rate.4 Nominal wages are determined in a Taylor contracting framework; again, 
agents are assumed to know the level of future wages. Prices are determined by a markup over 
marginal cost; the level of the markup depends on excess capacity and expectations do not enter 
directly. The level of output is determined by aggregate demand; expectations affect demand through 
the real interest rate and the real exchange rate. 

The modelling of expectations in the MCM has strong implications for the effects of a 
simulated change in monetary policy. Temporary changes in monetary policy do not affect the long­
run equilibrium of the model, and in this exercise agents can correctly forecast that the increase in 
interest rates will last only eight quarters. However, money is not entirely neutral in this model: sticky 
prices and lagged adjustment lead to significant changes in real activity when interest rates rise or fall. 

IV. RESULTS FOR ENDOGENOUS EXCHANGE RATES 

Table I reports results for interest rates, exchange rates, and the money supply in each of 
the G-7 countries, for an interest rate increase in that country. Monetary policy in each of the other 
countries is assumed unchanged; nominal exchange rates are endogenous. For each country scenario, 
the table reports deviations from baseline for each variable using annual average data; the interest 
rates are measured in percentage points', and the other variables are percent deviations from baseline. 

Table II reports real .activity and price variables for the same simulations. Again, there is 
one page in the table for each G-7 country scenario. Variables are annual averages, percent deviations 
from baseline, except for the unemployment rate (percentage points), and the goverrnnent and external 
accounts variables, which are measured as percent of GDP. 

As shown in, for example, Table I for the United States, long-term nominal interest rates 
rise by much less than the increase in short rates, and return to baseline along with the policy in the 
third year of the simulation. This result comes directly from the forward-looking expectations in the 

3 Paul Fisher helped clarify this point. In the preliminary simulations prepared for this meeting the interest rate reaction 
function was included, and the short-term rate differed slightly from its target. 

4 The MCM is sometimes simulated with an ad hoe risk premium in the open interest parity condition; this risk 
premium term was taken out for the final versions of the BIS simulations reported here. 
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MCM - agents anticipate that short rates will fall in the future, and the initial change in the long rate 
reflects this anticipation. Real interest rates rise by slightly less than nominal rates because expected 
inflation rises slightly. The price level falls initially, with the exchange rate appreciation and the fall 
in output, and then it rises steadily back toward its original equilibrium. Again, agents anticipate this 
recovery, which is reflected in the real interest rate. 

Nominal exchange rates are governed entirely by the nominal interest parity condition. 
Because the short-term interest rate is higher by 100 basis points for two years, the nominal exchange 
rate must depreciate by 1 % per year for exactly two years, and then remain at its previous baseline. 
The nominal exchange rate appreciates initially by 2%; the average appreciation in the first year is 
1.64%. The real exchange appreciation is somewhat lower, reflecting the initial fall in the price level. 
The last line of the table reports money demand, which falls as expected in response to higher interest 
rates and lower nominal income. With the authorities targeting nominal interest rates, there is no· 
feedback from money demand to the rest of the economy in these simulations. 

As shown in Table II, real GDP falls in the first year, by about V2% (in the United States). 
It stays at about that level in the second year, and then returns to baseline. As seen in the pages for the 
United States and other countries, real output cycles somewhat after interest rates return to baseline -
this oscillation gradually damps out in the next few years. 5 It appears from the table that most of the 
change in GDP comes from the effect on investment and real net exports - the change in consumption 
is relatively modest. 

Prices fall as a result of the exchange rate appreciation and, more gradually, as a result of 
the fall in output. The CPI falls more at first than the GDP deflator, as import prices fall, but then 
returns to baseline before the deflator, which is affected by the output gap with a lag in the MCM's 
wage-contracting equations. The price changes are small, in any event. 

In the government sector, revenue is slightly lower, and primary expenditure slightly 
higher, both as a result of the fall in output. Interest payments are noticeably higher, as would be 
expected. The government deficit returns to baseline shortly after the end of the policy change; the 
debt/GDP ratio stabilizes, and then begins to decline slowly.6 The current account deteriorates as a 
result of increased interest payments on liabilities to foreigners; there is little change in the nominal 
trade balance (as a share of GDP) although real net exports do decline somewhat, as noted above. 

The expectations term structure of interest rates and the exchange rate parity conditions 
are imposed in these simulations and do not differ across countries, so the results in Table I are 
broadly similar for each of the G-7 countries. The response of prices to changes in exchange rates and 
aggregate demand does differ across countries. While there is some cross-country variation in the 
effects of the monetary policy action on real activity shown in Table II, the pattern is broadly the same 
in each of the G-7 countries. In all cases, a temporary monetary tightening brings about a modest 
temporary reduction in the level ofreal output, primarily through the effect on investment and real net 
exports. 

v. RESl!JLTS FOR FIXED EXCHANGE RATES 

We consider two alternative scenarios in which exchange rates are held fixed while 
interest rates rise. In the first alternative, the open interest parity equations are dropped from the 
MCM, and exchange rates are exogenous to the model - no policy action is required to keep them 

5 In these simulations the MCM is solved over a 25-year horizon, to ensure a long enough horizon to- return to the initial 
equilibrium. After 10 years all variables are essentially at their baseline values. 

6 There is a tax reaction function in the MCM that imposes the Government's intertemporal budget constraint. The tax 
rate will remain slightly higher as long as the debt/GDP ratio is above its baseline value. 
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fixed. In the second alternative, nominal interest rates are increased globally, so that interest rate 
differentials are constant and nominal exchange rates are unchanged. 

Tables la and Ila report the results of the first alternative scenario for the United States. 
The qualitative effects are quite similar for the other G-7 countries (although the exchange rate effect 
is more important outside the United States), and the tables for these countries are omitted to save 
space. As shown in the tables, the nominal interest rates change by the same amount as before; 
because the nominal exchange rate is fixed there is hardly any change in prices, and the increase in 
real interest rates is slightly higher. The decline in real GDP is more modest, reflecting the 
improvement in net exports. 

Tables lb and IIb report the results of the second alternative, also for the United States. 
Vis-it-vis the United States, the scenarios differ only in that foreign interest rates are higher, so that 
foreign GDP is lower. Nominal exchange rates are unchanged in both cases, so there is only a slight 
impact on import prices. As expected, US exports are slightly lower in these scenarios, reflecting 
wealcer foreign demand. However, the effect on real output is negligible, and for most variables the 
two scenarios give virtually identical results. While we would expect somewhat larger differentials in 
the more open economies in the rest of the G-7, these effects do not appear to be economically 
significant, and in order to save space they are not reported. 

VI. SPILLOVERS TO OTHER COUNTRIES 

Tables le and Ilc show the simulated effects of an interest rate increase in the United 
States (with floating exchange rates) on real activity in Canada. There is a slight stimulus to GDP 
from the external sector, as exports to the United States rise while imports fall - the positive effects of 
the real appreciation of the dollar offset the negative effect of lower US output. Some of this stimulus 
is in effect crowded out by lower investment - real interest rates are slightly higher outside the United 
States, as prices fall after the one-time depreciation against the dollar. These effects are qualitatively 
similar in the other G-7 countries (not shown), although there is considerable variation in the (very 
small) magnitudes reflecting different shares in trade with the United States. 

VU. CHANNELS OF TRANSMISSION OF MONETARY POLICY 

Table III decomposes the effect of an interest rate increase on real GDP by channel of 
transmission and by component of GDP. Results are shown for each G-7 country for three years - the 
out years (which show only very slight changes in any event) are omitted to save space. The 
decompositions are calculated using the "Banca d'Italia" method, running the simulations with the 
nominal interest rate variable used in the target equation(s) held exogenous.7 This procedure in effect 
sets the partial derivative of the variable of interest (e.g. consumption expenditure) with respect to the 
nominal interest rate equal to zero. The contribution of a given channel is then the difference between 
the full simulation and the simulation with the channel shut off. As shown in the tables, the 
discrepancy between the total change and the sum of the channels is essentially zero. 8 

The definitions of the channels correspond to those specified by the BIS staff. The 
income/cash flow channel is the effect of interest paid on governl:nent debt and net foreign assets on 

7 The income/cash flow channel is calculated as a residual, since there is no simple way of isolating this channel in the 
MCM. The discrepancy reported is the difference between the sum of the individual consutnption, cost of capital, and 
exchange rate effects, and the three effects combined. 

8 David Bowman worked out the conditions under which this procedure yields an exact decomposition of the total 
change, and helped resolve a number of difficulties in the coding. 
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personal disposal income. The wealth effect is identically zero in the MCM, since wealth is not 
modelled separately from permanent income. The direct consumption channel is the partial effect of 
the (nominal) long-term interest rate on consumption expenditure. The cost of capital channel is the 
partial effect of the (nominal) long-term rate on investment expenditure, including inventories. The 
exchange. rate channel is, in this case, the open interest parity condition; with it closed nominal 
exchange rates are exogenous. 

As shown in the table, almost all the effect of a monetary policy action on GDP is 
transmitted through the cost of capital and exchange rate channels (investment and net exports). 
Except in the United States, these channels are roughly equal in importance. The cost of capital 
channel is about equally divided between residential and non-residential investment; inventories make 
only a modest contribution. The income/cash flow and direct consumption channels are almost 
negligible. 

VIII. CONCLUSIONS 

Two results seem to emerge from this analysis. One is that, in each of the G-7 countries 
investigated, changes in monetary policy appear to have only modest and impermanent effects on real 
activity. This is perhaps to be expected in a forward-looking model such as the MCM when we 
assume perfect certainty about future policy. The second result is that there appear to be broad 
similarity effects of monetary policy in the G-7 industrial countries. One exception to this 
generalization is that exchange rate effects of monetary policy are clearly less important in the United 
States than elsewhere. A possible qualification to the results is that the MCM was not designed to 
identify the cross-country differences in financial structure that may significantly affect the response 
of the economy to interest rate changes. However, the macroeconometric approach used in the MCM 
is consistently applied in. each sector of the model, and seems to provide a solid basis for making 
cross-country comparisons. 
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Table I- UNITED STATES 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in US shortMterm interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. PolicyMcontrolled interest rate(%) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( o/o) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (o/o)· ..................... 1.11 0.92 - 0.18 - 0.16 - 0.08 
Real long-term interest rate (o/o) ...................... 0.25 0.06 - 0.05 - 0.02 0.01 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0:00 0.00 0.00 
Real effective exchange rate ............................ 1.23 0.16 - 0.25 - 0.06 0.05 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.08 - 3.20 - 1.30 - 0.13 0.25 

Table II- UNITED STATES 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in US short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.46 - 0.58 - 0.17 0.08 0.17 
Private consumption ........................................ - 0.08 - 0.20 - 0.19 - 0.09 - 0.00 
Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 1.77 - 2.52 - 0.64 0.68 1.16 

Residential ................................................ - 1.95 - 3.30 - 1.04 1.23 2.02 
Non-residential .......................................... - 0.84 - 1.53 - 0.67 0.32 0.75 
Inventories ................................................ -26.00 -22.03 4.77 5.04 3.59 

Exports ............................................................ - 0.77 - 0.58 - 0.04 0.06 0.03 
Imports ........................................................... 0.40 - 0.23 - 0.55 - 0.18 0.20 

2. Unemployment rate(%) .. , ............................ 0.46 0.53 0.09 - 0.15 - 0.22 

3. Real disposable income ................................. - 0.08 - 0.31 - 0.11 0.13 0.20 

4. Inflation and wages 
GDP deflator ................................................... - 0.12 - 0.30 - 0.21 - 0.01 0.13 

Consumer prices (consumption deflator) ......... - 0.25 - 0.32 - 0.18 - O.Ql 0.12 

Wages/earnings ............................................... - 0.05 - 0.11 - 0.06 0.02 0.07 

Unit labour cost ............................................... - 0.07 - 0.09 0.02 0.10 0.13 

Import prices ................................................... - 1.41 - 0.47 0.02 0.01 0.04 

5. Government accounts ( o/o of nominal GDP) 
Revenues ......................................................... - 0.10 - 0.08 0.01 0.02 0.02 

Primary expenditures ......... , ............................ 0.15 0.20 0.06 - 0.04 - 0.07 

Interest payments ............................................ 0.39 0.41 0.11 0.10 0.08 

Financial deficit .............................................. 0.63 0.69 0.16 0.04 - 0.00 

Public sector debt ............................................ 0.69 1.50 1.50 1.26 1.08 

6. Current account ( % of nominal GDP) ......... - 0.34 - 0.36 - 0.03 - 0.03 - 0.07 

Trade balance .................................................. 0.00 - O.Ql 0.03 0.02 - 0.01 

Net interest payments abroad .......................... 0.34 0.34 0.06 0.06 0.06 

* Percen'tage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a% sign). 
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Table III - UNITED STATES 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in US short-term interest rates with floating exchange rates 

Direct 
Total Income/ Wealth con- Cost of Exchange Discre-

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ - 0.46 0.04 0.00 - 0.o7 - 0.31 - 0.13 0.01 

of which: 

Private consumption ................................... - 0.05 0.03 0.00 - 0.07 - 0.03 0.01 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.18 0.01 0.00 - 0.01 - 0.20 0.02 0.00 

Residential private investment ................ - 0.09 0.00 0.00 - 0.00 - 0.10 0.01 0.00 
Non-residential private investment ......... - 0.10 0.00 0.00 - 0.00 - 0.11 0.01 0.00 

Inventory formation ................................... - 0.11 0.00 0.00 - 0.00 - 0.11 0.01 0.00 
Exports .................... , ................................. - 0.07 0.00 0.00 - 0.00 0.00 < - 0.08 0.00 
Imports ······················································ 0.05 0.00 0.00 - 0.01 - 0.03 0.08 0.00 

Real GDP: second year after shock* ........ - 0.58 0.09 0.00 - 0.11 - 0.46 - 0.11 0.01 

of which: 

Private consumption ........................... -........ - 0.13 0.08 0.00 - 0.11 - 0.09 - 0.01 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.33 0.01 0.00 - 0.01 - 0.36 0.02 0.01 

Residential private investment ................ - 0.15 0.01 0.00 - 0.00 - 0.17 0.01 0.00 
Non-residential private investment ......... - 0.18 0.00 0.00 - 0.01 - 0.19 0.01 0.00 

Inventory formation ................................... - 0.09 0.00 0.00 - 0.00 - 0.10 0.01 0.00 
Exports ······················································ - 0.06 0.01 0.00 0.00 0.00 - 0.06 0.00 
Imports ...................................................... - 0.03 0.01 0.00 - 0.02 - 0.09 0.07 0.00 

Real GDP: third year after shock* .......... - 0.17 0.08 0.00 - 0.08 - 0.15 - 0.03 0.01 

of which: 

Private consumption ................................... - 0.12 0.08 0.00 - 0.10 - 0.09 - 0.02 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.12 0.00 0.00 - 0.00 - 0.14 0.01 0.00 

Residential private invest1nent ................ - 0.05 0.00 0.00 0.00 - 0.06 0.01 0.00 
Non-residential private investment ......... - 0.08 0.00 0.00 - 0.00 - 0.09 0.01 0.00 

Inventory formation ................................... 0.02 - 0.00 0.00 - 0.00 0.02 0.00 0.00 
Exports ..................................... , ......... ,,.,, .. - 0.00 0.01 0.00 0.00 0.00 - 0.01 0.00 
Imports ...................................................... - 0.06 0.02 0.00 - 0.02 - 0.07 0.01 0.00 

* In percentage deviation from ba~eline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table I - CANADA 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in Canadian short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate ( % ) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 - 0.00 - 0.00 - 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 0.93 0.68 - 0.19 - 0.10 - 0.01 
Real long-term interest rate (%) ...................... 0.19 0.04 - 0.03 - 0.00 O.Dl 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 1.14 0.13 - 0.20 - 0.02 0.07 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.52 - 3.75 - 1.41 - 0.10 0.16 

Table II - CANADA 

Real economic activity, price dlevelopments, fiscal developments and! the foreign sector 

Policy experiment: Temporary increase in Canadian short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.65 - 0.61 - 0.05 0.14 0.13 
Private consumption ........................................ - 0.01 - 0.24 - 0.18 0.02 0,13 
Government expenditure ............................. " .. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 1.10 - 1.50 - 0.34 0.40 0.64 

Residential ................................................ - 0.98 - 1.62 - 0.45 0.58 0.86 
Non-residential .......................................... - 0.55 - 1.04 - 0.44 0.24 0.51 
Inventories ................................................ -20.45 - 14.77 4.56 3.14 1.67 

Exports ............................................................ - 0.65 - 0.41 0.04 0.07 - O.Dl 
Imports ........................................................... 0.57 O.Ql - 0.38 - 0.05 0.27 

2. Unemployment rate(%) ............................... 0.64 0.58 - 0.01 - 0.20 - 0.17 

3. Real disposable income ................................. 0.00 - 0.36 - 0.03 0.20 0.20 

4. Inflation and wages 
GDP deflator ................................................... - 0.19 - 0.37 - 0.19 0.03 0.12 
Consumer prices (consumption deflator) ......... - 0.55 - 0.42 - 0.13 0.03 0.10 
Wages/earnings ............................................... - 0.05 - 0.10 - 0.04 0.02 0.04 
Unit labour cost ............................................... - 0.10 - 0.11 0.02 0.09 0.09 
Import prices ................................................... - 1.59 - 0.61 0.00 0.00 0.01 

5. Government accounts(% of nominal GDP) 
Revenues ......................................................... - 0.10 - 0.05 0.02 0.03 0.04 

Primary expenditures ...................................... 0.15 0.21 0.02 - 0.06 - 0.06 

Interest payments ............................................ 0.41 0.46 0.16 0.14 0.13 

Financial deficit .............................................. 0.66 0.72 0.16 0.05 0.04 

Public sector debt ............................................ 0.79 1.55 1.46. 1.27 1.20 

6. Current account (o/o of nominal GDP) ......... - 0.41 - 0.53 - 0.03 - 0.03 - 0.13 

Trade balance .................................................. - 0.03 - 0.09 0.06 0.03 - 0.05 

Net interest payments abroad .......................... 0.38 0.41 0.10 O.D7 0.07 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is ill percentages 
(indicated by a% sign). 
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Table III - CANADA 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in Canadian short-term interest rates with floating exchange rates 

Direct 
Total Income/ Wealth con- Cost of Exchange Discre-

cash flow sumption capital rate pancy 

* Real GDIP: first year after shock ............ - 0.65 0.04 0.00 - 0.04 - 0.27 - 0.37 0.00 

of which: 

Private consumption ................................... - 0.01 0.04 0.00 - 0.06 - 0.06 0.06 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.16 0.00 0.00 - 0.00 - 0.22 0.06 0.00 

Residential private investment ................ - 0.07 0.00 0.00 - 0.00 - 0.10 0.03 0.00 
Non-residential private investment ......... - 0.09 0.00 0.00 - 0.00 - 0.11 0.03 0.00 

Inventory formation ................................... - 0.10 0.00 0.00 - 0.00 - 0.12 0.02 0.00 
Exports ······················································ - 0.18 0.00 0.00 0.00 0.01 - 0.18 - 0.00 
Imports ······················································ 0.20 0.01 0.00 - 0.02 - 0.11 0.32 0.00 

Real GDP: second year after shock* ........ - 0.61 0.06 0.00 - 0.04 - 0.30 - 0.34 0.01 

of which: 

Private consumption ................................... - 0.15 0.08 0.00 - 0.08 - 0.12 - 0.04 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.28 0.01 0.00 - 0.00 - 0.38 0.09 0.01 

Residential private investment ................ - 0.12 0.00 0.00 0.00 - 0.18 0.05 0.00 
Non-residential private investment ......... - 0.16 0.00 0.00 - 0.00 - 0.21 0.04 0.00 

Inventory formation ................................... - 0.07 0.00 0.00 - 0.00 - 0.10 0.03 0.00 
Exports ······················································ - 0.11 - 0.00 0.00 0.00 0.02 - 0.13 - 0.00 
Imports ...................................................... 0.00 0.03 0.00 - 0.04 - 0.28 0.28 0.01 

Real GDP: third year after shock* .......... - 0.05 0.02 0.00 - 0.00 0.03. - 0.10 0.00 

of which: 

Private consumption ................................... - 0.11 0.07 0.00 - 0.04 - 0.05 - 0.11 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.10 0.00 0.00 0.00 - 0.17 0.06 0.01 

Residential private investment ................ - 0.03 0.00 0.00 0.00 - 0.07 0.03 0.00 
Non-residential private investment ......... - 0.07 0.00 0.00 0.00 - 0.10 0.03 0.00 

Inventory formation ................................... 0.02 - 0.00 0.00 0.00 0.02 0.00 0.00 
Exports ...................................................... 0.01 - 0.00 0.00 0.00 0.02 - 0.01 - 0.00 
lnlports ...................................................... - 0.14 0.04 0.00 - 0.03 - 0.21 0.04 0.01 

* In percentage deviation from baseline. Due to roundillg errors, the contributions by variables may not add to the total 
effect. 
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Table I - FRANCE 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in French short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate(%) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 I.OD 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 1.07 0.73 - 0.22 - 0.13 - 0.04 
Real long-term interest rate(%) ...................... 0.21 0.03 - 0.04 - 0.01 0.01 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 1.15 0.13 - 0.23. - 0.05 0.07 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.35 - 3.56 - 1.39 - 0.07 0.28 

Table II - FRANCE 

Real economic activity, pdce developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in French short-term interest rates with floating exchange rates 
. 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.68 - 0.70 - 0.10 0.16 0.20 
Private consumption ........................................ - 0.11 - 0.35 - 0.29 - 0.06 0.11 
Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 1.49 - 2.00 - 0.44 0.64 1.04 

Residential ................................................ - 1.28 - 2.12 - 0.61 0.85 1.35 
Non-residential .......................................... - 0.82 - 1.47 - 0.59 0.42 0.87 
Inventories ................................................ -10.38 - 7.10 2.35 1.68 0.98 

Exports ............................................................ - 0.71 - 0.46 0.04 0.09 0.00 
Imports ........................................................... 0.59 - 0.10 - 0.58 - 0.18 0.29 

2. Unemployment rate ( % ) ............................... 0.63 0.62 0.05 - 0.19 - 0.21 

3. Real disposable income ................................. - 0.21 - 0.49 - 0.13 0.17 0.24 

4. Inflation and wages 
GDP deflator ................................................... - 0.16 - 0.38 - 0.24 - 0.01 0.13 
Consumer prices (consumption deflater) ......... - 0.48 - 0.44 - 0.17 0.02 0.11 

Wages/earnings ............................................... - 0.06 - 0.12 - 0.06 0.01 0.05 
Unit labour cost ............................................... - 0.08 - 0.11 - 0.01 0.06 0.09 

hnport prices ................................................... - 1.59 - 0.61 0.00 0.00 0.00 

5. Government accounts ( % of nominal GDP) 
Revenues ......................................................... 0.02 0.04 0.02 0.02 0.01 

Primary expenditures ...................................... 0.16 0.21 0.05 - 0.05 - 0.07 

Interest payments ............................................ 0.19 0.22 0.08 0.07 0.06 

Financial deficit .............................................. 0.33 0.39 0.11 0.00 - 0.03 

Public sector debt ............................................ 0.40 0.84 0.85 0.72 0.62 

6. Current account(% of nominal GDP) ......... - 0.15 - 0.19 0.05 0.03 - 0.06 

Trade balance .................................................. - 0.01 - 0.04 0.06 0.04 - 0.03 

Net interest payments abroad .......................... 0.13 0.14 0.03 0.02 0.01 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a% sign). 
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Table III - FRANCE 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in French short-term intere~t rates 

Direct 
Total Income/ Wealth con- Cost of JExchange Discre-

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ • 0.68 0.02 0.00 • 0.04 • 0.31 - 0.36 0.00 

of which: 

Private consumption ................................... - 0.07 0.02 0.00 - 0.05 - 0.06 0.02 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.18 0.00 0.00 - 0.00 - 0.22 0.03 0.00 

Residential private investment ................ - 0.09 0.00 0.00 - 0.00 - 0.11 0.02 0.00 
Non-residential private investment ......... - 0.10 0.00 0.00 - 0.00 - 0.12 0.02 0.00 

Inventory formation ................................... - 0.11 0.00 0.00 - 0.00 - 0.12 0.01 0.00 
Exports ······················································ - 0.17 - 0.00 0.00 0.00 0.00 - 0.17 - 0.00 
Imports ....................................................... 0.16 0.01 0.00 - 0.01 - 0.09 0.25 0.00 

Real GDP: second year after shock* ........ • 0.70 0.04 0.00 - 0.04 - 0.39 - 0.30 0.01 

of which: 

Private consumption ................................... - 0.22 0.05 0.00 - O.D7 - 0.15 - 0.05 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 o.,oo 
Private investment ····································· - 0.32 0.01 0.00 - 0.00 - 0.40 0.06 0.01 

Residential private investment ................ - 0.14 0.00 0.00 - 0.00 - 0.19 0.04 0.00 
Non~residential private investment ......... - 0.18 0.00 0.00 - 0.00 - 0.21 0.03 0.00 

Inventory formation ................................... - 0.08 0.00 0.00 - 0.00 - 0.10 0.02 0.00 
Exports ,, .. , ................................................. - 0.11 - 0.00 0.00 0.00 0.02 - 0.13 - 0.00 
Imports ...................................................... - 0.03 0.02 0.00 - O.Q3 - 0.24 0.21 0.01 

Real GDP: third year after shock* .......... - 0.10 0.02 0.00 - 0.01 - 0.03 - 0.08 0.00 

of which: 

Private consumption ................................... - 0.18 0.04 0.00 - 0.04 - 0.10 - 0.08 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.11 0.00 0.00 0.00 - 0.17 0.05 0.01 

Residential private investment ................ - 0.04 0.00 0.00 0.00 - 0.07 0.02 0.00 

Non-residential private investment ......... - 0.07 0.00 0.00 - 0.00 - 0.10 0.02 0.00 

Inventory formation ................................... 0.03 - 0.00 0.00 0.00 0.02 0.01 0.00 
Exports ...................................................... 0.01 0.00 0.00 0.00 0.Q2 - 0.01 - 0.00 

Imports ...................................................... - 0.15 0.02 0.00 - 0.03 - 0.20 0.04 0.01 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table I - GERMANY 

Interest rates, exchange rates and asset prices 

Policy experiment: Teinporary increase in German short .. term interest rates with floating rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy .. controlled interest rate(%) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 1.03 0.66 - 0.21 - 0.10 - 0.01 
Real long-term interest rate (%) ...................... 0.20 0.03 - 0.03 - 0.00 0.01 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 1.05 0.12 - 0.21 - 0.03 0.06 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.40 - 3.53 - 1.30 - 0.02 0.26 

Table II - GERMANY 

Reall economic activity, price developments, fiscal developments and the fore;gn sector 

Policy experiment: Temporary increase in German short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.72 - 0.65 - 0.03 0.18 0.17 
Private consumption ........................................ - 0.09 - 0.29 - 0.20 0.01 0.15 

Government expenditure ..........................•...... 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 2.20 - 2.84 - 0.57 0.87 1.38 

Residential ................................................ - 1.98 - 3.20 - 0.90 1.18 1.87 
Non-residential .......................................... - 0.93 - 1.66 - 0.63 0.49 0.94 

Inventories ................................................ 8.87 5.62 - 2.13 - 1.29 - 0.70 

Exports ............................................................ - 0.63 - 0.42 0.02 0.08 0.02 

Imports ........................................................... 0.44 - 0.15 - 0.46 - 0.08 0.31 

2. Unemployment rate(%) ............................... 0.71 0.62 - 0.01 - 0.21 - 0.19 

3. 1:leal disposable income ................................. - 0.09 - 0.35 - 0.07 0.22 0.26 

4. Inflation and wages 
GDP deflator ................................................... - 0.18 - 0.38 - 0.22 0.01 0.13 

Consumer prices (consumption deflator) ......... - 0.54 - 0.44 - 0.13 0.04 0.10 

Wages/earnings .................................. ,., .......... - 0.06 - 0.12 - 0.05 0.02 0.06 

Unit labour cost ............................................... - 0.08 - 0.11 - 0.01 0.06 0.08 

Import prices ................................................... - 1.47 - 0.59 - 0.02 0.00 0.02 

5. Government accounts(% of nominal GDJP) 
Revenues ......................................................... - 0.06 - 0.03 0.03 0.04 0.04 

Primary expenditures ...................................... 0.11 0.15 0.02 - 0.04 - 0.05 

Interest payments ............................................ 0.31 0.32 0.09 0.08 0.07 

Financial deficit .............................................. 0.48 0.51 0.09 - 0.00 - 0.02 

Public sector debt ............................................ 0.65 1.19 1.05 0.85 0.74 

6. Current account(% of nominal GDP) ......... - 0.18 - 0.18 0.05 0.00 - 0.10 

Trade balance .................................................. - 0.03 - 0.03 0.06 0.02 - 0.06 

Net interest payments abroad .......................... 0.14 0.13 0.03 0.03 0.03 

* . Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a % sign). 
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Table III - GERMANY 

Contributions to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in German short-term intert:st rates 

Direct 
Total Income/ Wealth con- Cost of Exchange Discre-

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ - 0.72 0.08 0.00 - 0.07 - 0.29 - 0.45 0.01 

of which: 

Private consumption .......................... , ........ - 0.06 0.10 0.00 - 0.10 - 0.07 0.01 0.01 

Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ····································· - 0.17 0.01 0.00 - 0.00 - 0.22 0.04 0.00 
Residential private investment ................ - 0.08 0.01 0.00 - 0.00 - 0.11 0.02 0.00 
Non-residential private investment ......... - 0.09 0.00 0.00 - 0.00 - 0.12 0.02 0.00 

Inventory formation ................................... - 0.11 0.00 0.00 - 0.00 - 0.12 0.01 0.00 

Exports ...................................................... - 0.23 0.00 0.00 - 0.00 - 0.00 - 0.23 0.00 
Imports ...................................................... 0.16 0.03 0.00 - 0.03 - 0.12 0.28 0.01 

Real GDP: second year after shock* ........ - 0.65 0.12 0.00 - 0.07 - 0.33 - 0.37 - 0.00 

of which: 

Private consumption ................................... - 0.20 0.19 0.00 - 0.14 - 0.17 - 0.08 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.29 0.02 0.00 - 0.00 - 0.39 0.08 0.01 

Residential private investment ................ - 0.12 0.01 0.00 0.00 - 0.18 0.05 0.00 

Non-residential private investment ......... - 0.17 0.01 0.00 - 0.00 - 0.21 0.04 0.00 

Inventory formation ................................... - 0.07 0.00 0.00 - 0.00 - 0.10 0.03 0.00 

Exports ...................................................... - 0.15 0.00 0.00 0.00 0.01 - 0.16 - 0.00 

Imports ...................................................... - 0.06 0.09 0.00 - 0.07 - 0.32 0.23 0.02 

Real GDP: third year after shock* .......... - 0.03 0.05 0.00 - 0.01 0.02 - 0.07 - 0.03 

of which: 

Private consumption ................................... - 0.14 0.15 0.00 - 0.08 - 0.10 - 0.11 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Private investment ..................................... - 0.10 0.01 0.00 0.00 - 0.17 0.07 - 0.00 

Residential private investment ................ - 0.04 0.00 0.00 0.00 - 0.08 0.04 - 0.00 

Non-residential private investment ......... - 0.06 0.00 0.00 0.00 - 0.10 0.03 - 0.00 

Inventory formation ................................... 0.03 - 0.00 0.00 0.00 0.02 0.01 0.00 

Exports ...................................................... 0.01 0.00 0.00 0.00 0.02 - 0.01 - 0.01 

Imports ...................................................... - 0.17 0.10 0.00 - 0.06 - 0.26 0.03 0.02 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table I- ITALY 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in Italian short~term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy~controlled interest rate ( % ) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-terin interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 1.00 0.70 - 0.14 - 0.06 - 0.00 
Real long-term interest rate (%) ...................... 0.22 0.06 - 0.01 0.01 0.02 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.63 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 1.21 0.30 - 0.05 0.06 0.11 

6. Asset prices 

7. Monetary aggregate ······································ - 2.01 - 2.84 - 0.83 0.14 0.31 

Table II-ITALY 

JReal economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in Italian short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.44 - 0.30 0.11 0.20 0.20 
Private consumption ........................................ 0.30 0.53 0.48 0.40 0.37 
Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 1.19 - 1.52 - 0.35 0.35 0.67 

Residential ................................................ - 0.74 - 1.23 - 0.48 0.22 0.54 
Non-residential .......................................... - 0.76 - 1.31 - 0.51 0.35 0.74 
Inventories ................................................ - 8.24 - 5.47 1.91 1.19 0.80 

Exports ............................................................ - 0.73 - 0.57 - 0.11 - 0.03 - 0.05 

Imports ........................................................... 0.67 0.54 0.35 0.50 0.66 

2. Unemployment rate{%) ............................... 0.38 0.23 - 0.14 - 0.21 - 0.20 

3. Real disposable income ................................. 0.85 0.77 0.30 0.36 0.34 

4. Inflation and wages 
GDP deflator .................................................... - 0.02 - 0.09 0.02 0.13 0.18 
Consumer prices (consumption deflator) ......... - 0.39 - 0.28 - 0.02 0.09 0.12 

Wages/earnings ............................................... - 0.02 - 0.02 0.02 0.04 0.05 

Unit labour cost ............................................... - 0.03 0.00 0.07 0.09 0.08 

Import prices ................................................... - 1.58 - 0.60 0.01 0.01 0.01 

5. Government accounts ( % of nominal GDP) 
Revenues ......................................................... 0.02 0.06 0.04 0.04 0.03 

Primary expenditures ...................................... 0.10 0.07 - 0.06 - 0.09 - 0.09 

Interest payments ............................................ 0.70 0.71 0.17 0.14 0.13 

Financial deficit .............................................. 0.79 0.73 0.07 0.02 0.01 

Public sector debt ............................................ 0.91 1.53 1.26 1.04 0.96 

6. Current account(% of nominal GDP) ......... - 0.09 - 0.20 - 0.13 - 0.13 - 0.17 

Trade balance .................................................. - 0.03 - 0.12 - 0.08 - 0.07 - 0.09 

Net interest payments abroad .......................... 0.05 0.05 0.04 0.05 0.07 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a % sign). 
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Table III-ITALY 

Contributions to GDP changes by channel of transmission and! by variable 

Policy experiment: Temporary increase in Italian short"term interest rates 

Direct 
Total Income/ Wealth con" Cost of lExchange Discre" 

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ - 0.44 0.26 0.00 - 0.05 - 0.33 - 0.33 0.01 

of which: 

Private consumption ................................... 0.20 0.29 0.00 - 0.06 - 0.06 0.03 0.01 
Government expenditure ···························· 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.17 0.03 0.00 - 0.00 - 0.24 0.03 0.01 

Residential private investment ················ - 0.07 0.02 0.00 - 0.00 - 0.11 0.02 0.00 

Non-residential private investment ......... - 0.10 0.01 0.00 - 0.00 - 0.12 0.02 0.00 

Inventory formation ................................... - 0.12 0.01 0.00 - 0.00 - 0.13 0.00 0.00 
Exports ······················································ - 0.17. - 0.00 0.00 0.00 0.00 - 0.17 - 0.00 

Imports ...................................................... 0.19 0.07 0.00 - 0.01 - 0.09 0.22 0.00 

Real GDP: second year after shock* ........ - 0.30 0.43 0.00 - 0.06 - 0.44 "0.25 0.03 

of which: 

Private consumption ................................... 0.35 0.59 0.00 - 0.09 - 0.15 - 0.02 0.03 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.29 0.07 0.00 - 0.00 - 0.43 0.07 0.02 

Residential private investment ................ - 0.12 0.04 0.00 - 0.00 - 0.20 0.04 0.01 
Non-residential private investment ......... - 0.17 0.03 0.00 - 0.00 - 0.23 0.03 0.01 

Inventory formation ................................... - 0.08 0.01 0.00 - 0.00 - 0.11 0.03 0.00 
Exports ...................................................... - 0.13 - 0.01 0.00 0.00 0.01 - 0.13 - 0.00 

Imports ...................................................... 0.15 0.22 0.00 - 0.04 - 0.24 0.20 0.02 

Real GDP: third year after shock* .......... 0.11 0.23 0.00 "0.02 - 0.07 - 0.05 0.02 

of which: 

Private consumption ................................... 0.32 0.49 0.00 - 0.06 - 0.10 - 0.04 0.03 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.11 0.05 0.00 - 0.00 - 0.22 0.05 0.02 

Residential private investment ................ - 0.05 0.02 0.00 0.00 - 0.10 0.03 0.01 

Non-residential private investment ......... - 0.07 0.03 0.00 - 0.00 - 0.12 0.02 0.01 

Inventory formation ................................... 0.03 0.00 0.00 0.00 0.02 0.01 0.00 
Exports ...................................................... - 0.03 - 0.02 0.00 0.00 0.01 - 0.02 - 0.00 

Imports ...................................................... 0.10 0.29 0.00 - 0.04 - 0.22 0.05 0.03 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table I - JAPAN 

Interest rntes, exchange rates and asset prices 

Policy experiment: Temporary increase in Japanese short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate (0/o) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates (0/o) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates (o/o) 

4. Real interest rates 
Real short-term interest rate(%) ..................... 1.24 0.92 - 0.25 - 0.22 - 0.11 
Real long-term interest rate(%) ...................... 0.24 0.03 - 0.07 - 0.03 0.01 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 0.89 - 0.01 - 0.26 - 0.08 0.04 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.46 - 3.84 - 1.73 - 0.30 0.24 

Table II - JAPAN 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in Japanese short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and, its components 
Real GDP ........................................................ - 0.61 - 0.81 - 0.30 0.07 0.23 

Private consumption ........................................ - 0.27 - 0.68 - 0.59 - 0.24 0.07 

Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 

Private investment ........................................... - 1.36 - 1.83 - 0.41 0.54 0.84 

Residential ................................................ - 1.92 - 3.06 - 0.70 1.41 1.89 

Non-residential .......................................... - 0.59 - 1.06 - 0.48 0.19 0.48 

Inventories ................................................ - 19.55 -15.04 3.89 4.16 3.04 

Exports ............................................................ - 0.57 - 0.29 0.11 0.12 0.03 

Imports ........................................................... 0.22 - 0.51 - 0.85 - 0.39 0.15 

2. Unemployment rate (o/o) ............................... 0.62 0.76 0.20 - 0.16 - 0.28 

3. Real disposable income ................................. - 0.60 - 0.92 - 0.36 0.12 0.32 

4. Inflation and wages 
GDP deflator ................................................... - 0.20 - 0.48 - 0.37 - 0.09 0.13 

Consumer prices (consumption deflater) ......... - 0.32 - 0.47 - 0.30 - 0.06 0.12 

Wages/earnings ............................................... - 0.08 - 0.18 - 0.13 - 0.01 0.08 

Unit labour cost ............................................... - 0.10 - 0.15 - 0.03 0.08 0.14 

Import prices ................................................... - 1.58 - 0.61 - 0.00 - 0.00 0.00 

5. Government accounts (o/o of nominal GDP) 
Revenues ......................................................... - 0.05 0.01 0.05 0.04 0.02 

Primary expenditures ...................................... 0.15 0.22 0.08 - 0.02 - 0.07 

Interest payments ............................................ 0.28 0.30 0.10 0.08 0.06 

Financial deficit .............................................. 0.47 0.51 0.13. 0.02 - 0.02 

Public sector debt ............................................ 0.59 1.30 1.30 1.04 0.82 

6. Current account (o/o of nominal GDP) ......... - 0.33 - 0.24 0.05 0.00 - 0.06 

Trade balance .................................................. - 0.00 0.03 0.07 0.03 - 0.02 

Net interest payments abroad .......................... 0.33 0.27 0.03 0.04 0.04 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a o/o sign). 
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Table III - JAPAN 

Co1111tributirnms to GDP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in Japanese short-term interest rates 

Direct 
Total Income/ Wealth con- Cost of Exchange Disc re-

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ - 0.61 0.02 0.00 - 0.05 - 0.37 - 0.22 0.01 

of which: 

Private consumption ................................... - 0.16 0.02 0.00 - 0.05 - 0.09 - 0.04 0.00 
Governinent expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.20 0.00 0.00 - 0.00 .- 0.21 0.01 0.01 

Residential private investment ................ - 0.09 0.00 0.00 - 0.00 - 0.10 0.00 0.00 
Non-residential private investment ......... - 0.11 0.00 0.00 - 0.00 - 0.11 0.00 0.00 

Inventory formation ................................... - 0.12 0.00 0.00 - 0.00 - 0.12 - 0.00 0.00 
Exports ······················································ - 0.10 0.00 0.00 0.00 0.00 - 0.10 - 0.00 
Imports •..................................................... 0.03 - 0.00 0.00 - 0.01 - 0.05 0.08 0.00 

Real GDP: second year after shock* ........ - 0.81 0.04 0.00 - 0.07 - 0.59 - 0.21 0.02 

of which: 

Private consumption ................................... - 0.39 0.04 0.00 - 0.08 - 0.25 - 0.11 0.01 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.34 0.00 0.00 - 0.00 - 0.38 0.02 0.01. 

Residential private investment ................ - 0.15 0.00 0.00 - 0.00 - 0.17 0.01 0.00 
Non-residential private investment ......... - 0.19 0.00 0.00 - 0.00 - 0.21 0.01 0.01 

Inventory formation ................................... - 0.10 0.00 0.00 - 0.00 - 0.10 0.01 0.00 
Exports ······················································ - 0.05 0.00 0.00 0.00 0.01 - 0.06 - 0.00 
Imports ······················································ - 0.07 0.00 0.00 - 0.02 - 0.13 0.07 0.01 

Real GDP: third year after shock* .......... - 0.31 0.03 0.00 - 0.04 - 0.23 - 0.08 0.01 

of which: 

Private consumption ................................... - 0.34 0.03 0.00 - 0.06 - 0.23 - 0.11 0.02 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ····································· - 0.12 0.00 0.00 0.00 - 0.16 0.03 0.01 

Residential private investment ................ - 0.03 - 0.00 0.00 0.00 - 0.06 0.02 0.00 
Non-residential private investment ......... - 0.09 0.00 0.00 - 0.00 - 0.11 0.02 0.00 

Inventory formation ................................... 0.02 - 0.00 0.00 0.00 0.02 0.00 0.00 
Exports ······················································ 0.02 0.00 0.00 0.00 0.02 0.00 - 0.00 
Imports ...................................................... - 0.11 0.01 0.00 - 0.02 - 0.12 0.01 0.01 

-
* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table I - UNITED KINGDOM 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in UK short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate(%) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate(%) ..................... 0.88 1.13 - 0.08 - 0.21 - 0.13 
Real long-term interest rate (%) ...................... 0.27 0.09 - 0.05 - 0.03 0.00 

5. Exchange rates 
Nominal effective exchange rate ..................... 1.64 0.63 0.00 0.00 0.00 
Real effective exchange rate ............................ 1.37 0.44 - 0.20 - 0.17 - 0.04 

6. Asset prices 

7. Monetary aggregate ...................................... - 2.31 - 3.91 - 1.91 - 0.34 0.26 

Table II - UNITED KINGDOM 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in UK short-term interest rates with floating exchange rates 

Deviations from baseline* 1994 

1. Real GDP and its components 
Real GDP ........................................................ 0.93 
Private consumption ........................................ 0.27 
Government expenditure ................................. 0.00 
Private investment........................................... 2.13 

Residential ................................................ 4.60 
Non-residential.......................................... 1.01 
Inventories ................................................ -17.40 

Exports ............................................................ 0.80 
Imports ........................................................... 0.63 

2. Unemployment rate(%) ............................... 0.77 

3. _Real disposable income ................................. 0.59 

4. Inflation and wages 
GDP deflator ................................................... 0.28 
Consumer prices (consumption deflater)......... 0.15 
Wages/earnings ............................................... 0.08 
Unit labour cost............................................... 0.18 
Import prices .. ,................................................. 1.58 

5. Government accounts(% of nominal GDP) 
Revenues ....................................................... .. 
Primary expenditures ..................................... . 
Interest payments ........................................... . 
Financial deficit ............................................ .. 
Public sector debt ........................................... . 

6. Current account(% of nominal GDP) ........ . 
Trade balance ................................................. . 
Net interest payments abroad ......................... . 

0.09 
0.20 
0.20 
0.49 
0.46 

0.51 
0.02 
0.46 

1995 

1.20 
0.70 
0.00 
3.94 
8.89 
2.13 

-24.27 
0.72 
0.27 

0.95 

0.92 

0.04 
0.20 
0.18 
0.24 
0.60 

0.06 
0.33 
0.27 
0.67 
1.25 

0.43 
0.01 
0.42 

1996 

0.31 
0.54 
0.00 
1.46 
3.57 
1.15 
0.63 
0.11 
0.99 

0.17 

0.20 

0.31 
0.26 
0.10 
0.01 
0.00 

0.01 
0.10 
0.17 
0.26 
1.49 

0.09 
0.13 
0.07 

1997 

0.25 
0.14 
0.00 
1.00 
3.21 
0.40 
5.01 
0.11 
0.48 

0.30 

0.22 

0.22 
0.11 
0.02 
0.17 
0.01 

0.05 
0.07 
0.16 
0.05 
1.36 

0.05 
0.08 
0.05 

1998 

0.37 
0.12 
0.00 
2.08 
6.03 
1.21 
4.77 
0.09 
0.23 

0.37 

0.30 

0.01 
0.07 
0.09 
0.21 
0.00 

0.06 
0.11 
0.14 
0.02 
1.18 

0.10 
0.03 
0.05 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a o/o sign). 
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Table ill - UNITED KINGDOM 

Contributions to GDIP changes by channel of transmission and by variable 

Policy experiment: Temporary increase in UK short~term interest rates 

Direct 
Total Income/ Wealth con~ 

Cost of Exchange Discre~ 

cash flow sumption capital rate pancy 

Real GDP: first year after shock* ............ - 0.92 - 0.03 0.00 . 0.05 - 0.36 . 0.50 0.00 

of which: 

Private consumption ................................... . 0.17 - 0.03 0.00 - 0.05 - 0.05 - 0.03 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.25 - 0.00 0.00 - 0.00 - 0.25 0.01 0.00 

Residential private investment ...............• - 0.11 - 0.00 0.00 - 0.00 - 0.12 0.01 0.00 
Non-residential private investment ......... - 0.13 - 0.00 0.00 - 0.00 - 0.13 0.00 0.00 

Inventory formation ................................... - 0.10 0.00 0.00 - 0.00 - 0.12 0.02 0.00 

Exports ...................................................... - 0.23 - 0.00 0.00 - 0.00 - 0.01 - 0.22 - 0.00 

Imports ...................................................... 0.19 - 0.01 0.00 - 0.01 - 0.07 0.28 0.00 

Real GDP: second year after shock* ........ - 1.20 - 0.05 0.00 - 0.05 - 0.53 . 0.56 - 0.00 

of which: 

Private consumption ................................... - 0.44 - 0.07 0.00 - 0.08 - 0.12 - 0.18 0.00 
Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.50 - 0.01 0.00 - 0.01 - 0.48 - 0.00 - 0.00 

Residential private investment ................ - 0.22 - 0.01 0.00 - 0.00 - 0.22 0.01 - 0.00 

Non-residential private investment ......... - 0.28 - 0.00 0.00 - 0.01 - 0.26 - 0.01 - 0.00 

Inventory formation ................................... - 0.14 - 0.00 0.00 - 0.00 - 0.13 0.00 0.00 

Exports ...................................................... - 0.21 0.00 0.00 0.00 - 0.02 - 0.18 - 0.00 

Imports ...................................................... - 0.08 - 0.03 0.00 - 0.03 - 0.22 0.20 0.01 

Real GDP: third year after shock* .......... - 0.31 - 0.02 0.00 - 0.01 . 0.09 - 0.18 . 0.02 

of which: 

Private consumption ................................... - 0.34 - 0.05 0.00 - 0.04 - 0.06 - 0.19 0.00 

Government expenditure ............................ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Private investment ..................................... - 0.24 - 0.01 0.00 - 0.00 - 0.23 0.01 - 0.01 

Residential private investment ................ - 0.09 - 0.00 0.00 0.00 - 0.09 0.01 - 0.01 

Non-residential private investment ......... - 0.15 - 0.00 0.00 - 0.00 - 0.14 - 0.00 - 0.01 

Inventory formation ................................... 0.00 - 0.00 0.00 - 0.00 0.01 - 0.00 - 0.00 

Exports ...................................................... - 0.03 0.00 0.00 0.00 - 0.01 - 0.03 - 0.00 

Imports ...................................................... - 0.29 - 0.03 0.00 - 0.03 - 0.21 - 0.03 0.01 

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add to the total 
effect. 
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Table Ia- UNITED STATES 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in US short-term interest rates with exogenous exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 
. 

1. Policy-controlled interest rate ( % ) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative long-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( o/o) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 1.17 1.00 - 0.17 - 0.16 - 0.08 
Real long-term interest rate (%) ...................... 0.27 0.07 - 0.04 - 0.01 0.01 

5. Exchange rates 
Nominal effective exchange rate ..................... 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate ............................ - 0.05 - 0.15 - 0.12 O.Ql 0.10 

6. Asset prices 

7. Monetary aggregate ...................................... - 1.98 - 3.03 - 1.20 - O.Q7 0.30 

Table Ila- UNITED STATES 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in US short-term interest rates with exogenous exchange rates 

Deviations from baseline* 1994 

1. Real GDP and its components 
Real GDP ........................................................ 0.33 
Private consumption........................................ 0.09 
Government expenditure ................................. 0.00 
Private investment........................................... 1.90 

Residential ................................................ 2.12 
Non-residential .......................................... 0.91 
Inventories ................................................ - 27 .50 

Exports ............................................................ 0.02 
Imports ........................................................... 0.35 

2. Unemployment rate(%) ............................... 0.33 

3. Real disposable income ................................. 0.07 

4. Inflation and wages 
GDP deflator ................................................... 0.10 
Consumer prices (consumption deflater) ......... 0.10 
Wages/earnings ............................................... 0.04 
Unit labour cost ............................................... 0.05 
Import prices ................................................... 0.01 

5. Government accounts(% of nominal GDP) 
Revenues ......................................................... 0.09 
Primary expenditures ...................................... 0.13 
Interest payments ............................................ 0.39 
Financial deficit .............................................. 0.60 
Public sector debt ............................................ 0.59 

6. Current account(% of nominal GDJP') ......... 0.27 
Trade balance .................................................. 0.03 
Net interest payments abroad .......................... 0.30 

1995 

0.47 
0.19 
0.00 
2.70 
3.58 
1.62 

-23.92 
0.09 
0.85 

0.42 

0.21 

0.24 
0.23 
0.08 
0.06 
0.04 

O.Q7 
0.17 
0.40 
0.64 
1.35 

0.22 
O.Q7 
0.30 

1996 

0.14 
0.16 
0.00 
0.72 
1.20 
072 

4.60 
0.12 
0.65 

0.05 

0.05 

0.16 
0.14 
0.03 
0.05 
0.06 

O.Ql 
0.04 
0.10 
0.13 
1.37 

0.03 
0.06 
0.04 

1997 

0.09 
0.06 
0.00 
0.68 
1.23 
0.31 
4.98 
O.Q7 
0.13 

0.17 

0.16 

0.02 
0.02 
0.04 
0.12 
0.03 

0.02 
0.04 
0.09 
0.02 
1.13 

0.01 
0.02 
0.04 

1998 

0.19 
O.Q3 
0.00 
1.20 
2.12 
0.76 
3.64 
0.01 
0.27 

0.24 

0.23 

0.16 
0.15 
0.08 
0.15 
0.02 

0.02 
0.08 
O.Q7 
0.03 
0.94 

0.05 
O.Ql 
0.04 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a % sign). 
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Table lb - UNITED STATES 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary global increase in short-term interest rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate ( % ) ............... 1.00 1.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 1.00 1.00 0.00 0.00 0.00 
Representative Jong-term interest rate ............. 0.28 0.12 0.00 0.00 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate (%) ..................... 1.17 0.99 - 0.19 - 0.20 - 0.11 
Real long-term interest rate (o/o) ...................... 0.26 0.06 - 0.05 - 0.02 0.02 

5. Exchange rates 
Nominal effective exchange rate ..................... 0.00 0.00 0.00 0.00 0.00 
Real effective exchange rate ............................ - 0.03 - 0.08 - 0.05 - 0.01 0.01 

6. Asset prices 

7. Monetary aggregate ...................................... - 1.97 - 3.01 - 1.17 0.01 0.44 

Table Ilb - UNITED STATES 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary global increase in short-term interest rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Real GDP and its components 
Real GDP ........................................................ - 0.33 - 0.47 - 0.13 0.14 0.27 
Private consumption ........................................ - 0.06 - 0.11 - 0.08 0.01 0.09 
Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 1.86 - 2.60 - 0.59 0.78 1.24 

Residential ................................................ - 2.02 - 3.36 - 0.98 1.34 2.08 
Non-residential .......................................... - 0.89 - 1.57 - 0.65 0.38 0.80 
Inventories ................................................ -27.58 - 23.81 5.29 6.01 4.49 

Exports ............................................................ - 0.21 - 0.51 - 0.36 0.05 0.39 
Imports ........................................................... - 0.32 - 0.74 - 0.49 - 0.01 0.32 

2. Unemployment rate(%) ............................... 0.32 0.42 0.05 - 0.21 - 0.31 

3. Real disposable income ................................. 0.09 - 0.05 - 0.03 0.20 0.29 

4. Inflation and wages 
GDP deflator ................................................... - 0.09 - 0.23 - 0.14 O.D7 0.23 
Consumer prices (consumption deflator) ......... - 0.10 - 0.22 - 0.13 0.07 0.23 
Wages/earnings ............................................... - 0.04 - 0.07 - 0.01 0.08 0.15 
Unit labour cost ................................................ - 0.05 - 0.05 0.06 0.16 0.21 
Import prices ................................................... - 0.03 - 0.12 - 0.11 0.02 0.19 

5. Government accounts(% of nominal GDP) 
Revenues ............................................ : ............ - 0.02 - 0.01 0.02 0.02 0.02 
Primary expenditures ...................................... 0.12 0.16 0.04 - 0.06 - 0.10 
Interest payments ............................................ 0.38 0.39 0.09 0.07 0.05 
Financial deficit .............................................. 0.52 0.56 0.11 - 0.01 - 0.07 
Public sector debt ............................................ 0.54 1.21 1.18 0.90 0.64 

6. Current account(% of nominal GDP) ......... - 0.10 - 0.09 - 0.00 - 0.01 - 0.01 
Trade balance .................................................. 0.01 0.02 0.01 0.01 0.00 
Net interest payments abroad .......................... 0.10 0.11 0.01 0.02 0.02 

* Percentage d~viations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 
(indicated by a % sign). 
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Table le - CANADA 

Interest rates, exchange rates and asset prices 

Policy experiment: Temporary increase in US short-term interest rates with floating exchange rates 
. 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Policy-controlled interest rate(%) ............... 0.00 0.00 0.00 0.00 0.00 

2. Market determined interest rates ( % ) 
Representative short-term interest rate ............. 0.00 0.00 0.00 0.00 0.00 
Representative long-term interest rate ............. - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 

3. Other interest rates ( % ) 

4. Real interest rates 
Real short-term interest rate(%) ..................... 0.12 0.18 0.00 - 0.05 - 0.05 
Real long-term interest rate(%) ...................... 0.04 0.02 - 0.01 - 0.01 0.00 

5. Exc4ange rates 
Nominal effective exchange rate ..................... - 1.61 - 0.62 0.00 0.00 0.00 
Real effective exchange rate ............................ - 0.61 - 0.09 0.11 0.02 - 0.02 

6. Asset prices 

7. Monetary aggregate ...................................... 0.16 0.21 0.02 0.00 0.10 

Table Ilc - CANADA 

Real economic activity, price developments, fiscal developments and the foreign sector 

Policy experiment: Temporary increase in US short-term interest rates with floating exchange rates 

Deviations from baseline * 1994 1995 1996 1997 1998 

1. Rea~ GDP and its components 
Real GDP ........................................................ 0.15 0.05 - 0.06 - 0.02 0.06 
Private consumption ........................................ - 0.06 - 0.00 0.02 0.01 0.03 
Government expenditure ................................. 0.00 0.00 0.00 0.00 0.00 
Private investment ........................................... - 0.21 - 0.35 - 0.13 0.06 0.16 

Residential ................................................ - 0.23 - 0.39 - 0.15 0.14 0.24 
Non-residential .......................................... - 0.12 - 0.21 - 0.13 - 0.00 0.09 
Inventories ................................................ - 2.68 - 4.23 0.07. 1.18 1.17 

Exports ............................................................ 0.21 - 0.12 - 0.31 - 0.13 0.09 
Imports ........................................................... - 0.48 - 0.45 - 0.12 0.01 0.05 

2. Unemployment rate ( % ) ............................... - 0.14 - 0.05 0.05 0.00 - 0.07 

3. Real disposable income ................................. - 0.08 0.07 0.01 0.01 0.05 

4. Inflation and wages 
GDP deflator ................................................... 0.04 0.06 0.02 0.01 0.04 
Consumer prices (consumption deflator) ......... 0.25 0.10 - 0.01 0.00 0.05 
Wages/earnings ............................................... 0.01 0.02 0.01 0.01 0.03 

Unit labour cost ............................................... 0.02 0.03 0.02 0.03 0.04 

Import prices ................................................... 0.82 0.23 - 0.10 - 0.02 0.07 

5. Government accounts ( % of nominal GDP) 
Revenues ......................................................... 0.01 0.01 0.00 0.01 0.01 

Primary expenditures ...................................... - 0.01 - 0.01 0.01 0.00 - 0.02 

Interest payments ............................ , ............... - 0.01 - 0.01 - 0.00 - 0.00 - 0.01 

Financial deficit .............................................. - 0.03 - 0.03 0.01 - 0.01 - 0.05 

Public sector debt ............................................ - 0.10 - 0.09 - 0.02 - 0.03 - 0.12 

6. Current account(% of nominal GDP) ......... 0.05 0.15 0.01 - 0.01 0.02 

Trade balance .................................................. 0.02 0.07 - 0.01 - 0.03 0.00 

Net interest payments abroad .......................... - 0.04 - 0.07 - 0.02 - 0.02 - 0.02 

* Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in percentages 

(indicated by a% sign). 
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