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INTRODUCTION

In recent years increasing attention has been paid to the process of internationalisation
and globalisation of financial markets. As dercgulation and financial 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 autumn

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 fo
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 financial 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 excrcise was a questionnaire on financial 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 of financial and non-
financial agents and to the characteristics of financial contracts, including both interest and non-
interest terms. The information requested was generally limited to two years, 1983 and 1993.f The
replies then served as the initial input for the two descriptive papers that document differences in
financial structure. The remaining coniributions 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. '

1 The exceptions were series for net and gross interest payments of househelds 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 financial 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 imterest 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 Emited 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 weakness of the balance sheets of
lenders and borrowers in several countries generated concerns about & potential "credit crunch”, a
sitmation 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 (¢.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 demominated 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. Similatly, 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" couniries) 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
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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 fundamental 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.? Third, the share of loans backed by real estate
collateral is comparatively high in most English-speaking 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 > '

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 gencrally 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 al 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 assets 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 in 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, Germaqy 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-financial 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 Smets apply
structural vector autoregressions (SVARs) 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 through a mixture of short and long-run
restrictions on the implied behavioural relationships. Specifically, it is assumed that (unexpected)
changes in policy have neither instantaneous (within one guarter) 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 taken 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, summarised 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.

Tn 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 SVARs. 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
mmpact 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 couniries.
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. ,




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 response 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, Ausiralia. 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. 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 fo:r differences iri the response
of consumption.

Looking further into the properties of the models casts additional light on these findings.
Admittedly, the way in which financial sfructure is accounted 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 government 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. Any 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 atiributed 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 SVAR, 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 ceniral bank models probably provide the most useful benchmark. The models
reflect a greater familiarity with individual economies, beiter 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 cmerges 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 make it harder to pursue common inferest 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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Analysis of answers to the questionnaire on financial structures

Non-financial sector balance sheets in the monetary policy fransmission
mechanism

4. T. Kneeshaw
Bank for International Settlements

I INTRODUCTION!

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 guantify
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-financial 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 housebold
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 houschold 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,? 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

I The author gratefully acknowledges helpful comments from Horst Bockelmann, Bill White, foseph Bisignano,
Elmar Koch and Stephan Arthur, who prepared graphs. Errors of fact or interpretation 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.?

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
known. 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 atfention 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 financial positions may help to account for differences
in the behaviour of particular components of aggregate expendmlre though no attempt is made to test

these hypotheses empirically.

. 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 cwrrent
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.* 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 coniended that an increase in the demand for shori-lived services relative to the
demand for more durable products may have reduced the inferest elasticity of aggregate demand.
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personal wealth and increased consumer borrowing against higher market values of housing all
potentially increase the c¢ffectiveness of interest rate increases. Some commentators have noted that,
particularty where levels of short-term government debt® are high, changes in interest rates may bring
about a counteracting fiscal shock. However, the government 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.% 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 m 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
pltimately 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 case 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 sitnations.

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 rafes 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 fask of
steering policy towards the achievement of ultimate objectives.

5 Which is akin to "outside wealth".

6 Sec E. Mauskopf (1994), "The transmission channels of monetary policy: how have they changed?", Federal Reserve
Bulletin, pp. 985-1008.
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118 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 wumit 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' financial 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 houschold share portfolios is now high.
Household indebtedness seems substantial in Switzerland. However, the overall structure of
household balance shects 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 atiractiveness of home-ownership. Housing and mortgage markets remain subject to
strong government 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 data’

(a3 a percentage of personal disposable income)?

Ttems JP uUs CA AU UK DE R IT ES BE NL CH SE
1. Total net assets 1993 720 480 440 480 530 420 430 600 ‘ 200
1683 540 480 200 430 380 390 190
2. Tangible assets 1993 480 210 210 350 280 280 270 370
1983 360 230 150 250 280 300
3. Share assets 1993 35 85 115 . 45 55 10 90 65 40 35
1983 . 43 45 35 10 25 50 20 40
4. Indebtedness 1993 95 20 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 35 65 55 130 55 -20
(excl. pension claims) 1982 95 35 50 - 30 50 55 85 65 - 10
8. Gross interest received® 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 il.6 16.3 [18.0] 10.3 [13.3] 77 6.3 13.0 .. 9.3 - 8.7
9. (ross interest paid? 1992 6.2 7.5 2.8 10.3 [10.6] 5.5 5.6 4.7 5.9 3.8 6.9 13.5
1982 53 6.8 8.6 8.1 [7.71 54 4.1 3.9 . 3.9 - ) 12.2
10. Net interest received® 1992 4.2 7.3 [8.0] 2.1 {5.2] 42 0.2 114 4.2 6.1 10.1 -55
1982 6.4 9.5 [9.5] 2.2 [5.7] 2.3 2.1 9.1 . .54 . -35 -

! Itemsl-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. Ttems 1 and 2 are
rounded to the nearest 10; items 4, 6 and 7 to the nearest 5. > For the United Kingdom, including dividends; for Canada, receipts and net payments include dividends received.
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be little need to take wealth effects explicitly into account 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 overstreiched 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-financial 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 carly 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
rafes seems relatively low in many cases. In France, and possibly also Germany and Spain, the
sensitivity of interest rates received to shori-term market rates seems to have increased, perhaps
indicating more active portfolio management by non-financial firms.

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 financing 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 firms 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 financing structures may also reflect more basic differences in the
structure of corporate ownership, creditor enterprise relations and the market for corporate control.”
To the extent that such factors are decisive, the prospects for convergence of the financial positions of
non-financial 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 raechanism.

7 See Borio, C.E.V. (1990): "Leverage and financing of non-financial companies: an international perspective", BIS
Economic Faper, No. 27, Basle, May, and Prowse, S. {1994): "Corporate governance in international perspective: a survey
of corporate control mechanisms among large fizms in the United States, the United Kingdom, Japan and Germany", BIS
Economic Paper, No, 41, Basle, July.




Table 2

Non-financial enterprise sector summary data’

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 (%0) 1993 133 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 assets? 1992 0.48 0.45 0.61 0.46 0.46 " 0.51 0.3%
1982 0.37 0.28 0.59 - 0.25 0.45 0.29
5. Debt/equity? 1992 i 0.51 . 0.92 0.49 27 0.41 1.47 2.10 1.74
1082 . 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 1.50 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/ 21992 | 0.79 0.64 1.00 0.43 10.43] 0.42 0.63 0.73 0.40 0.51 ' 0.96
operating surplus 1682 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

! Ttems1-3, 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 10; items 2 and 3 to the nearest 5; items 6 and 8§ to the first

decimal place. . 2 Bxcluding 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. '




Iv. THE HOUSEHOLD SECTOR

1. Cross-country differences in balance-sheet positions

Table 3, based mainly on central bank answers to question 10 of the BIS questionnaire,
provides summary 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.® 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 channels.

In many of the countries shown the ratio of recorded household wealth (total gross real
and financial assets minus financial 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, houschold 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.®

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 housebold 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 channel 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 figores shown relate and information about BIS adjustments is contained in the footnotes to the
table. Nevertheless, allowance needs {o 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 ot 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 Kingdom. Moreover, notwithstanding relatively
high levels of indebtedness, in the latter four countries households' total net financial asset/income
ratios are higher than in most continental Buropean countries. Financial asset holdings are also
relatively high on both a gross and net basis in Italy and strikingly low in Sweden.!?

Share prices can be viewed as a potentially significant, if tennous 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 financial 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.!! 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 Kingdom 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 houschold 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.




(as a percentage of annual personal disposable income)

Table 3

Household sector balance sheet!

Items AU BE CA FR DE IT JP NL ES SE CH UK Us
15932

Total net assets ........ooooerenernnne 481.6 438.9 454.4 420.3 597.9 722.7 200.7 532.6 484.0

Assets: S

Tangible, total® _.........ccvevrreirennnne 353.9 .- 212.6 2679 280.4 366.5 484.9 278.1 2104
Housing® oo 318.1 168.1 167.5 209.5 - ' n.a. 143.0 250.3 150.7

Financial, total ... 206.9 311.9 2375 2178 262.8 3335 168.7 158.0 356.5 3656
Debt claims ..coevereeieeriereerenee 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-term® ............. 6.7 482 12.2 73.4 502 192.5 6.7 5.7 14.2 26.2
Sharesd ...vvvvverereieisnrisenrenens 46.5 95.6 74.0 11.7 36.3 20.7 20.4 25.0 45.6 63.6
Mutual funds” ......coccoreerenenec. n.a. 17.9 17.4 .8 9.4 124 20.7 10.6 74 22.8
Insurance/pension claims ....... | 834 82.5 36.5 62.2 23.8 76.9 17.5 224 192.0 111.7

Liabilities: : _

Financial, total® ......c.coovereereense 79.2 41.5 85.6 51.0 " 77.9 314 95.7 64.9 58.0 1003 130.3 102.0 - 92.0
Debt clatms ...veeeveevervnerererennes 79.2 41.5 83.6 51.0 779 247 93.7 64.9 511 100.3 1303 95.7 89.9
of which: Long-term 89 ......... 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 ............coceveeeene 440.3 288.6 392.0 382.5 523.2 536.0 187.4 427.2 481.0

Assets: '

Tangible, total® ......ccccoeerrrerrnrrrnns 325.5 149.1 299.7 282.1 331.7 385.0 254.1 2275
Housing® ..o | 3206 172.1 107.2 2072 n.a n.a, 135.6 209.5 166.5

Financial, total 185.0 196.1 133.5 1723 2162 2148 133.5 1542 2402 324.5
Debt claims 83.1 98.4 97.9 120.5 1453 179.5 63.9 107.0 94.8 92.8 109.8
of which: Long-term® ... 12.4 30.0 114 65.8 37.2 153.2 133 6.3 20.2 - 23.5
Shares® ...vvevvveenes 34.4 44.0 19.6 7.6 44.0 7 17.9 384 31.7 42.9
Mutual funds’ n.a. 2.0 5.2 .4 54 n.a. 0.1 n.a. 3.2 35
Insurance/pension claims ....... 65.9 51.7 10.9 443 18.2 316 2.3 n.a. 105.8 69.8

Liabilities: ‘

Financial, total® .....ooueeerirerieerenens 70.2 252 56.6 412 | 719 27.7 63.8 51.7 443 102.4 111.8 67.1 71.0
Debt claims ..o 70.2 252 56.6 412 70.1 22.4 63.8 51.7 38.9 102.4 1117 589 69.0
of which: Long-term®® ... | 29.1 20.5 55.2 36.8 63.8 12.8 266 | 462 40.5 | 964 44.6 47.0

.-0[.—
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Footnotes to Table 3

For Australia, Belgium, France, Italy, Japan, Spain, Sweden and the United Kingdom, dncluding umincorporated
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}.

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.

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

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

In general, deposits at one year or more and bonds; for Canada, pastly 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.

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 basiness (equivalent to 47% of personal disposable income in 1993).

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

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

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 SW1tzerland mortgage and fixed-term loans; for the United
States, mortgages and bonds.

For Australia and the United Kingdbm, estimated as a regidual respectively of total liabilities and total credit.

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

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

are not shown.
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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-couniry 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 incomg 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 conirolled 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 Furopean countries households hold a substantial
proportion of their Jong-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 Statés and Canada. Tt 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” stenuming 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.'?> 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 houschold sector to stronger cash-flow effects than only moderately
lower levels of indebtedness in the United States and some continental countrics where fixed interest
rate financing 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 with banks

Table 4, based on the questionnaire answers and national financial accounts, shows that
in European countries including the United Kingdom, the bulk of household indebtedness is to the
banking sector broadly conceived.!> The concept used here covers all deposit-taking and other
institutions covered by the national monetary statistics.!* Tt 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.

Table 4
Households
{share of total debt assets and liabilities with banks!)
Etems AU CA | FR DE 1T NL S SE UK Us

Assets :

19932 .......... 83.5 50.7 68.9 68.1 58.9 96.6 " 78.5 60.6
19837 .......... L 62.6 404 85.0 69.9 95.6 . 69.5 71.3
Liabilities:

19932 ... 73.2 53.7 82.2 100.0 94.6 75.8 88.3 90.2 97.5 39.2
1983%........., 61.9 41.3 713 99.2 . 75.7 90.8 83.2 933 32.9

1 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 8ee 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-taking 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 of long-term fixed interest rate housing credit. A comparison with the sources of mortgage
financing 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 differs in some cases from that used in the BIS analysis of answers to
other parts of the questionnaire.

13 All household positions vis-a-vis non-residents identified in the financial accounts data are relatively small. They are
not analysed in this section. '

14 In the case of Germany, building and loan ﬁssociations are excluded. Len&ing by finance companies is in principle
included but is typically relatively small.
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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

transtnission 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 financial assets have risen in relation to disposable
income.

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.13

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-financial 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 gearing!® 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 reiation 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, large 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 suBstantialiy 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 immediate 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 houschold 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. Tt 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 financial 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 Ttaly 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 construction but
also temporary tax incentives to borrowing to finance acquisition of existing houses.
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In all ten couniries for which data is available much of the rise in household financial
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,!” 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 measure!® households' net "interest-bearing" assets became negative in
the late 1980s and early 1990s in Sweden,!? 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 claims2? has shown little increase since
the mid-1980s in 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 but remained substantially negative in 1992,
Certainly the ratio does not reflect large increases in houschold 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 of longer-term placements. :

In general, the share of long-term debt in total houschold debt (as here defined) 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 financing, 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.2! Efforts to develop instruments permitting a reallocation of the resulting risks faced
by providers of mortgage finance were a major force driving innovation in instruments for securitising
mortgage loans. Securitisation has confributed 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 paymemnts

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 Tt must be borne in mind that, as in some other countries, unincorporated enierprises 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 Ausiralia "debt assets” 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 exiract 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 Australia,
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 stock 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 countrics 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 inferest 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 rafes 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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' Graph 4
Average interest rates received and paid by households:* relationship to money market rates
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5. Household financial positions and expenditure

To the extent that changes in short-term interest rates affect the attractiveness of
investment in real assets, the impact of monetary policy may be felt mainly on housing and consumer
durable expenditures. The strength of substitution effects, and the speed with which they 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 the 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, the variable mortgage rate has generally been below
the fixed rate and there is evidence that many borrowers take the lower current rate2? 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 the strength of the rebound in housing has already led to expressions of concern
that 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 whether 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 the late 1980s, when rising prices of residential real estate boosted
wealth 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 the
1980s and the extent of the subsequent shortfall in the growth of household consumption relative to
its trend.?3 Particularly sirong 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 that 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 the other hand the rise in household asset holdings may help to explain the less pronounced effect
on consumption of increases in debt ratios in Canada and Japan.?’> Longer-term, the impact on the
transmission mechanism of rises in household net wealth 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 morigage 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 adfustable 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 the timing of expenditures.

23 Mervyn King, Presidential Lecture delivered to the European Economic Association, August 1993,
24 Daniel Barr and Kurt Gustavsson, "Debt consolidation. in progress”, Sveriges Riksbank Quarterly Review, 1993:4.
25 Bavk of Japan, Annual Review, 1994, p, 36.
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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 finance. 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 shori-term risk-free rates of interest on the costs of internal
and alternative external financing sources as perceived by non-financial 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 enterprises are not included in Canada,
Tapan or the United Kingdom.
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Values of tangible assets embody histories of cyclical and 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 Japan. Land is
excluded from the data for Australia and Germany. 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 claimis in other firms. Exchange-traded equity holdings include
claims on other non-financial corporations at market values on a gross basis for all countries other
than the United States and Australia.2” Debt asset/GDP ratios (which generally mainly reflect claims
on domestic financial institutions) show much less diversity between couniries. They are relatively
high in Japan and, to a lesser extent, Germany and Sweden but seem relatively low in Ausiralia,
Canada, France, Italy and Spain. The proportion identified as long-term is relatively small, even in
Germany and the Netherlands, the notable exception being Japan, where holdings of longer-term time
deposits are substantial. :

Enterprise indebtedness (other than trade credit) is comparatively high in relation to GDP
in Japan, Sweden and Germany. Elsewhere the relation falls within a fairly narrow range, but it is
particularty small in Italy. The component identified as longer term in this data?® is relatively large in
Germany and the Netherlands but also fairly high in France, 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 financial asset totals, but shown as memorandum
items, are relatively high for Japan, France and Spain and low for Germany and Ttaly.2?

2. Proportion of assets and liabilities with banks and non-residents

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

In the continental European couniries 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 Germany 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 aboui
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, Canada and the United States, the proportion has fallen during the
last decade, as a result of recourse by non-financial enterprises to bond issues. Certainly the concept
of "banks" in Australia and 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 European countries. The share of enterprise debt claims held with "banks" is strikingly
high in the United Kingdom but relatively low in Australia and the United States.

27 For Japan, equities on the lability 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-a-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.




Table 5!

Non-financial enterprise sector balance sheet

(as a percentage of annual GDP)

Items

AU

BE

CA FR DE T Jp NL ES SE CH UK us
19937
Assets:
Tangible, total® ...c.ooeveviniiireninnns 99.1 78.8 137.6 1452 240.9 123.7 128.8
. Fixed capital® ....ooovvvererrnenn. 61.3 833 .| 1257 107.6 47.8 71.6
Inventories .o viverinnins 17.5 21.1 19.5 14.9 17.5 17.8

Financial, total” .......ccccovevruevennnns 34.5 43.5 1893 69.2 35.7 86.0 39.0 81.2 61.6 34.1
Debt claims ..oceoeeeeeeeeeeee 16.6 11.5 183 334 10.5 53.3 26.5 22.5 41.8 15.2 139
of which: Long-term® ............ 0.2 3.9 1.6 7.2 3.5 40.1 L7 2.6 16.6 . 2.2
EQUity” oo 0.2 22.6 169.7 18.1 153 19.4 10.8 34.0 19.0 0.2

Liabilities: ]

Financial, total>8 ... 73.1 78.6 74.3 67.9 93.9 59.4 144.0 63.1 135.6 8l.5 71.2
Debt claims? oo 64.4 45.9 44.9 67.9 73.2 456 136.2 59.7 58.2 103.6 50.4 493 582
of which: Long-term®10 . na. 27.6 30.7 41.8 55.9 20.2 17.5 44.5 4.5 4.8 358 214 37.6

Memorandum items:

EGuity®™ 7 oo 78.7 . 29.7 104.5 2152 29.8 48.1 14.2 325 358.7 121.9 115.0

Trade credit granted .............. n.a. i9.3 49.3 5.7 50.8 32.1 18.1 4.7 15.8

Trade credit received ............. na. 211 394 |7 35 23 39.0 20.8 17.3 155 2.8
198311

Assets:

Tangible, total’ .......cocovveereeeneene. 98.9 837 156.6 1503 199.0 107.9 200.1
Fixed capital® ......coocvevreeneee. 61.1 89.9 125.3 94.3 39.0 952
Inventories .....coorvrervicnrinninss 24.6 27.5 25.0 22.0 21.7 24.3

Finaneial, total® ....cooirveccieiiienna, 432 . 332 48.4 46.4 32.1 442 29.5 44.4 43.9 322

_ Debt claims .oooeeeeeeeeeeee. 19.4 11.0 83 24.8 11.% 41.3 15.0 16.4 255 12.7 - 14.6
of which: Long-term® ............ 0.2 4.0 12 24 4.0 25.8 11 1.7 9.3 . 2.3
EQuity” oo 0.4 16.5 34.0 13.2 12.9 29 7.0 16.1 8.3 0.1

Liabilities:

Financial, total®® .....cc.oooeenrinnnns . 88.4 62.9 68.4 531 77.0 51.0 91.1 73.6 85.2 41.1 67.6
Debt claims .oovvecnni e “78.6 47.1 44.6 531 52.7 39.8 91.1 45.1 69.2 66.8 38.5 21.8 584
of which: Long-term® 10 na. 24.4 30.4 34.9 37.6 16.9 6.1 29,9 6.8 59 27.9 1.6 36.0

Memorandum items: ' _
Equity* 7 oo 356.3 9.1 63.9 48.7 204 46.2 7.4 22.6 35.7 50.6 106.5
Trade credit granted .............. n.a. 20.4 42.4 7.5 - 64.4 40.1 22.0 19.4 17.5
Trade credit received ............. n.a. 22.5 40.2 4.4 2.5 52.1 30.6 19.2 20.3 142

...92:-
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Footnotes to Table 5

For'Australia, Belgium, France, Italy, Japan, Spain, Sweden and the United Kingdom, excluding umincorporated
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.

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.

Excluding residential buildings and land.
For Ttaly, shares and debt claims include domestic assets and liabilities only; for the Netherlands, only bank deposits.

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.

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 35% of GNP in 1993).

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).

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

Tn 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.

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, ¢laims 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 banks!

Assets: )

19932 e srenenes 61.0 81.8 79.5 63.6 ‘ 713 94.5 472

TOB33 et 40.4 84.3 88.7 939 853 42.8

Liabilities: '

19932 e e 29.35 89.9 328 80.2 85.1 94.6 78.6 77.3 80.9 49,4 32.4

19832 e ran e 19.7 95.4. 433 88.7 91.3 71.3 81.2 71.6 39.5
Share of foreign assets and liabilities® in total assets and liabilities

Assets:

19937 oo "37.0 24.1 155 11.6 13.0 40.1 33.6

19833 e 29.4 19.3 7.6 39.0 413

Liabilities:

19932 oo 28.5 30.2 7.8 5.0 0.6 23.1 7.0 8.0 10.3

Rk 311 ) 228 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 deﬁncd in Table 5. 2 See footnote 2 to Table 5. > See footnots 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 Umited 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).

..gz..
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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, the identified foreign
component has increased significantly since the carly 1980s,3? as might well have been expected. This
points to a large and growing weakness of the national financial accounts data - its poor coverage and
identitfication of cross-border operations and positions.

3. Change in balamce-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 US 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,>® 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 réversed 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.?3 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 Fer Australia 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 Ttaly, 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 boolk value.




Graph 6
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 financial,
which had risen steeply in the 1983-87 period when leveraged buyout and debt financed 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-1980s 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 2 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
adjustment®* 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 ftotal financial liabilities to total financial assets (other than trade credit)
highlight the deterioration in the liquidity of US non-financial 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 financial asset holdings of the non-financial
enterprises far exceeded increases in indebtedness until about 1987 in all of the other countries except
the United Kingdom. In most Furopean countries and Canada financial 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 bonids, 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-financial 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) ate 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 financing. 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 couniries in the 1980s
seems to reflect more the impact of changing profit expectations, reflected in stock market valuations
of non-financial entetprises, 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
fimdamentals. 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 sector3’
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 Furopean
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 surplus®? in the
late 1980s in Sweden and Japan, as well as in the United States,3® 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 exient 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
intcrest-bearing positions alone, firms in Japan, Sweden, France and Ttaly 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,3® 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-financial enterprises' overall
demand for credit through changes in short-term interest rates, even in countries where the proportion
of long-term financing at quasi-fixed interest rates is high. In Belgium, the share of long-term credit in
enterprise indebtedness apparently declined in the late 1980s. In the United Kingdom, the proportion
of long-term largely fixed interest rate finance 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 enly
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 sector" 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 cther
graphs and tables relate to all non-financial enterprises.

39 According to the breakdowns in the national financial accounts.
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The improvements in capital gearing ratios recorded in many Buropean 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, Ttaly 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 scem relatively high in Germany and Spain and relatively
low in the United States, Canada and Sweden.

While profit shares give an indication of self-financing capacity, cyclical variations in
investment ratios affect the extent to which enterprises actually make use of external financing. The
enterprise sector's financial deficit*® 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 financing 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 paymenmnts
Gross and net interest payments in relation to operating surplus '

Interest gearing in the non-financial 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
carly 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 ate based on OECD data, which differ conceptually from national data in
some cases.
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Non-financial enterprise sector interest receipts and expenditure:
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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, the Netherlands and Spain the level of net payments has remained quite low in
recent years, In Belgium, France and Ttaly 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 operatlon 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 m 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 mterest 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 1980s, seetn 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 expenditure

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 finance, the responses of the marginal rates applied by enterprises in making
investment decisions may differ in similar ways. Where long-term quasi-fixed rate financing is
available the response of long to short rates is likely 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 enfer into the calculation. Imherited 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
nfluence 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 couniries. 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.
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" Non-financial enterprises were probably less directly affected by the removal of credit
and interest rate confrols 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 finance, 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 financing seem to have risen to
comparatively high levels, In general, smaller declines were recorded in other European countries
where movements in asset prices and in 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.**> Monetary policy is only one of many influences on asset prices and balance-sheet
structures. In the eatly 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 coming 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 firts have reduced their reliance on external financing.

With cash flows benefiting from expansion of output, investment seems to be on a sirong
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. Fillon, J.-F.,
Bank of Canada Working Paper, No. 94-7, August 1994, Mills et al., Reserve Bank of Australia Research Discussion
Paper, No. 9402, May 1994, and Federal Reserve Bank of New York, articles in the Quarferly 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 dispesable 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 scurces and metheds

I HOUSEHOLD AND ENTERPRISE SECTOR BALAN, CE SHEETS

This annex lists data sources 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 included.

Aunstralia: Financial assets and liabilities for the personal and company sector (public
enterprises are included in Table 5 but not in data underlying the graphs): Reserve Bank of Australia,
Bulletin, Table D3, Credit to the private sector from financial intermediaries (household long-term
debt liabilities = housing loans (column 6), short-term debt liabilities = other loans to personal sector
(column 7)) and Table D4, Financial assets and liabilities of the domestic non-financial private sector.
Household share holdings include unit trusts, debt assets include only deposits with banks and
financial institutions. Enterprise debt assets include only bank deposits; total liabilities = source total
minus 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: dwellings 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 business sector. Graphs: individual enterprises included in enterprise sector.
Banque Nationale de Belgique, Bulletin, Table XVI 3b, Debt incurred mainly by individuals; long-
term = mortgage credit (column 9); short term = other (columns 4 + 13). Table XVI 6b, Loans from
credit institutions to enterprises; long-term = investment and leasing credit (columns 4 + 5); short-
term = other types of credit (Coluron 9 minus columns 4 + 5). Table XVII 2B, columns 6 + 7, bonds
issues by private companies and public-sector producing enterprises. All series taken from BIS Data
Bank.

Canada: Household sector: Financial liabilities (excluding individual enterprises): Bank
of Canada, Review, Table E2; long-term = mortgages (B938) plus, in Table 3, medium-term consumer
credit;” short-term = consumer credit (B140). From BIS Data Bank. Financial 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 financial assets =
National Balance Sheet Accounts, line 2100 minus line 2520 plus estimated market value of share
holdings. 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-financial assets
= Capital assets net plus stocks (D86230 + D86234). Total financial assets = total assets minus non-
financial assets and accounts receivable (D86227 - (D86230 + D86235 + D86229)). Debt assets,
shori-term = cash, deposits and loans (D86228 + DR86233), long-term = portfolio investments
(D86232). Financial liabilities: total = source total minus accounts payable (D86236 - D86237); debt
liabilities, long-term = bonds and mortgages (D86244 + 1D86245) 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% of loans and overdrafts.

France: Financial assets and liabilities of corporate and quasi-corporate enterprises (S10)
~ 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 liabilitics and assets = source totals minus trade credit,
"décalages comptables” (items F65, F66 and F75) and, in the case of enterprise liabilities, shares
(F50). Debt assets and liabilities = cwrrency, deposits, securities and credit; long-term (F40 + F70 -
F75), short-term (FOO + F10 + F30 + F60 - F66 - F65) and, in the case of household assets, short-term
mutual fund shares (F'531), which is excluded from shares. All series used from Bank of France TOF
diskette.

Non-financial 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 houscholds 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-financial 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.

Ttaly: 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 2111 (end of calendar year). Non-financial incorporated enterprises: total,
stocks fixed assets, land, subsoil, 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: colummn 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 FEconomia Espaiiol.
Credit and total financial assets and liabilities exclude trade credit (credit from domestic non-financial
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 emterprises and houscholds, including
unincorporated enterprises. Statistiska Meddelanden, Finansrikenskaper. Total financial assets and
liabilities exclude trade credit so identified and, in the case of enterprises, inter-company liabilities.
Household assets are adjusted to inciude 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 9.1j and 9.11. In the tables, financial 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 CS8Q). 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 (L100) and all non-financial business (1.101)
(Non-farm corporate business (1.104) 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

equitics 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 B100 to 102, line 2). FOF tape.

I 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), financial 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 (S10 + S40 -+ S550) from BNB answer to BIS questionnaire (= Nattonal Statistical institute,
National Accounts data) updated by BIS estimates, annual.

Canada: Interest, dividends and miscellancous 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 (ID86262), 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 ménages et
sociétés et quasi-sociétés non-financiéres, intéréts 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).

Ttaly: Interest paid and received by households and non-financial enterprises, all from
Bank of Italy 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()IL5 (quartetly serics), lines 13(1) and 2 (1+2); Non-financial
incorporated enterprises, ibid. , T 1(2)IL.1 (calendar years), lines 9(1) and 1(1).
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Netherlands: Interest reccipts and payments of households and non-financial enterprises,
Central Bureau of Statistics, National Accounts, Table S 80.1 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
S570/80 and S10, 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, Nationalrdkenskaper, Table 7.V1, Income and
outlay account, line 3 (excludes dividends), non-financial enterprise interest payments, net: ibid.,
Table 7.1, 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,
Vermogenseinkommen der privaten Haushilte, 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
GIDL, GIDK, 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 entreprenéurial income receipts and expenditure,
interest”, OECD National Accounts Volume II, Table 7, income and outlay account, lines 8 and 26
(OECD tape).

2. Enterprise operaling 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 of land and intangible assets, net, lines 8 to 13 (OECD tape).
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4. Share issues by non-financial companies

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

Claudio E.V. Borio
Bank for International Setflements

L INTRODUCTION

Credit has long been recognised 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, financial 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 concemns 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 significance 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 1mpulse

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 of non-
interest rate restrictions on the availability of credit. Similarly, the autumn 1992 ERM crisis

i

1 T'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 conjecturcs 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".# 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 (unltess in the form of securities) as
well as trade credit and direct lending from the government 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;> 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 countries® 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 breakdown 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-termm 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, espécially 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
weaknesses 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

5 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.




Table 1

Summary of findings!
{scores on cardinal scale)

AU CA UK Us AT BE FR DE Uy Jp NL S SE CH
Total credit ............. 2 2 3 3 1 1 1 3 1 4 3 1 4 4
Credit to households? 3 4 4 4 2 3 2 2 1 1 3 2 2 3
Securitised credit ..... 3 4 4 4 1 2 3 2 1 2 1 2 1 I
Non-bank credit ....... 3 4 4/23 4 1 1 3/2% 1 1 4 2 1 4 2
OFI10ans ..o 4 4 4/13 4 1 1 3/14 1 1 4 3 1 4 2
Short-term credit ... 4 1 3 1 2 2 1 1 4 3 1 4 2 2
Adjustable rate clh
credit®. .o 4 3 4 13 1 2 2 1 4 1 1 2 1 1 N
households .......... 4 3 4 2 1 1 2 2-3 1 1 8 2
businesses ........... 2 4 3 1 4 4 2 4 2 2 6 1
Real estate collateral” 2 4 4 4 2 3 2 2 2 4 4
Credit lines” ... 2 2 1 2 4 1 1 1-2 1 2 2 2
Foreign currency |
credit? .o 1-2 3 1-2 .. 1 2 1 1 4 2 I 1 3 1

! Scores on a cardinal scale ranging from 1 ("comparatively very low”") to 4 ("comparatively very high"). The key shares together with the corresponding ranges are shown in

Box 1. 2 Namowly defined; where not available, based on likely size of the unincorporated sector. 3 Excluding/including building societies from/in the definition of banks.
# Excluding/including specialised financial institutions from/in the definition of banks. * Related to short-term rates. & Probably similar to France and Belgium. 7 Where no precise
figures are available, the classification is only approximate.




-63 -

Box I: Background information to Table 1*

Total credit:

Credit to households:

Securitised credit:

Non-bank credit:

OFI loans:

Short-term credit:

Adjustable rate credit:

Households:

Businesses:

Real estate coliateral:

Credit lines: .

Foreign currency credit:

measure:
ranges:

measure:
ranges:

measure:
Tanges:

meastre:
ranges:

measure:
ranges:

measure:
ranges:

measure:
Tanges:

measure.
ranges:

measure:
ranges:

measure:
| ranges:

measure!
ranges:

measure:
ranges:

percentage of GDP.
<90;91-110; 111-130; > 130.

share of credit to households (narrowly defined) in total
credit.
< 25; 26-40, 41-50; > 50.

share of securities in total credit.
<5;6-10; 11-15;> 15,

share of OFI loans plus securities in total credit.
< 20; 21-34; 35-49; > 49,

share of OFI loans in total loans.
< 15; 16-25; 26-35; > 35,

share of short-term credit in total credit.
<20; 21-29; 30-39; > 39,

share of adjustable rate credit related to short-term rates
(up to and including one-year maturity) in total credit.
< 40; 41-50; 51-60; > 60.

share of that type of credit in total credit to households.
< 20; 21-40; 41-60; > 60.

share of that type of credit in total credit to businesses.
<35;36-45; 46-55; > 55,

share of loans backed by real estate collateral in total
iending.
< 30; 31-40; 41-50; > 50.

share of credit line financing in total lending.
<10; 11-19; 20-29; > 29,

share of foreign currency financing in tofal credit.
<6;7-9; 10-12; > 12.

* The ranges have parily 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 arc 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 1930s,
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 speaking, 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 turn 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 estaie 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. Fortunately, 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. Qutside 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,” 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 Haly, 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
of little help. Foreign currency denominated credit is typically of the order of 5% 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.

e
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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 under 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 future 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 degtree 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.

THL 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.® 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-government 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 economics.

Generally speaking, the countries with relatively higher ratios and in the Anglo-Saxon
group have experienced the faster increases during the past decade.?>!0 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 {ully 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 carliest observation relates to
1983.

10 The large increase in Germany is partly due to reunification,
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Table 2
Credit to the non-government sector!
(as a percentage of GDP)

19932 19833 1993 19833
Australia ... 98 102 Japan ..o 202 158
Austria ..o 88 73 Netheriands .......... 115 93
Belgium ... 86 77 Spain ..o, 79 80
Ca!_lada .................. 108 87 Sweden ...ooveenen. 143 94
France ....cooveereeeee 90 ) 71 Switzerland® ......... 179 1395
Germany ............... 125 : 97 United Kingdom ... 117 58
Ttaly v, .64 57 United States ........ 114 96

! Toans 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. # Pension fund and life assurance
company loans partly estimated. ° 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.!! Several
factors underlic 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
capabilitics, 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 confract terms can affect the responsiveness of spending decisions to changes in
monetary conditions as well as the specific channels of transmission.!? Housing expenditure, for
instance, is typically a component of aggregate demand found to be comparatively sensitive to inferest
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,'3
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.!* 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 rapidiy 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 "personal”
sector. .




- 68 -

‘ Table 3

Treatment of anincorporated and public sector enterprises

Unincorporated businesses Public se'ctor
enterprises
Sectorisation! Official statistics? Tstimate Inclusion

Australia c.o..ovvorevennen, H ®
AUSHAZ oo, B 3 *
Belgium ...ocooevveriiienn, H *
Canada .o.ocovevvrienreniinnn B? * - *
France .....ocovvvenienennns H * *
Germany ..........cooe...... ut 5 d *
F17:1 | N H * *
Japan .. H *

Netherlands ....oovvvennne, B *
Spain .o H * *
Sweden ...coeveeereeeen, H 5 ®
Switzerland .......cc........ BH *
United Kingdom ........ H *

United States ..o B *

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

1 Standard official sectorisation. In some countries where the sector is mainly included under houssholds, umits 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. > Answers to the guestionnaire; included with households in the flow of funds. 4 Answers to the
questionnaire. ° Banking statistics only. :

{Canada, France, Italy, the United States and, recently, Germany),! separate estimates for credit to
the unincorporated business sector are available, even though precise definitions or criteria for
classification appear to differ' and there may be comparatively limited data about credit terms. The
narrow definition of the houschold 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,1”

The unincorporated sector will generally include a wide spectrum of borrowers, ranging
from self-employed individuals to possibly comparatively sizable business units.!® 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 of reporting 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%).17 At the other end of the spectrum, 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 houscholds
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).?® By contrast, marked
declines have taken 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.2! 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 take 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

..-OL.-

AU AT BE CA FR DE it JP NL ES SE CH UK Us
1993
Households! ............ 53 32 48 52 38 53 29 28 43 41 37 517 39 - 53
Consumers ......... | .. 32 - 52 29 38 16 162 43 312 - 512 542 53
Unincorporated ... . - .. - 9 152 13 122 - 102 2 . 52 -
Businesses .............. 47 68 52 48 62 47 71 72 57 39 63 492 41 47
Unincorporated ... - . - 10 - - - - . - - - - 18
Total ..o 100 100 100 100 100 100 100 100 100 100 100 100 10¢ 100
1983
Households ............. 42 27 40 44 41 60 30 23 44 32 49 562 65 48
CODSUIDETS <.vvcon. . 27 . 44 § 47 . 13 a4 15 . 562 542 48
Unincorporated ... | .. - - - - 13 . 10 - 172 - - 112 -
Businesses .........c..... 58 73 60 56 59 40 70 77 56 68 - 442 35 52
Unincorporated ... - . - 13 - - - - . - - . - 26
Total ..ocviveinrninee 100 - 100 100 100 100 - 100 100 100 100 100 100 100 100 100
—=not applicable (given definition used in reply to the questionnaire); .. = not avaitable. ‘

1 Generally including non-profit-making institutions. 2 Hstimate. 3 Some 7% of bank lending to households and businesses.
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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, through 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 faster?? 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,?3
where they account for close to one-fifth of overall credit.?4 It is lowest in Austria, where less than 2%
of overall credit takes 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 ofien-heard claims of a
pronounced generalised trend towards disintermediation of credit institutions do not appear to be
justified.?®> 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 10%.

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 penods are
considered.




Table 5

Breakdown by instruments: loans and securities!
(in percentages of total)

Loans w.oooviiceieeennnn.
Securities. .. icann.

Loans .cooveiniiniennnnn,

AU AT BE CA FR DE IT TP NL ES SE CH UK Us
19932

88 98 93 83 85 94 95 90 97 91 96 95 81 80

123 2 7 17 15 6 5 10 3 9 | 4 5 19 20

100 100 100 100 100 100 100 100 100 100 100 100 100 100
19834

84 97 88 83 92 o8 93 % 96 90 95 97 83

16 3 12 17 8 2 7 4 4 10 5 3 17

160 100 100 100 100 100 100 100 100 100 100 100 160

1 Excluding trade credit.  Sweden and Switzerland: 1992. * Including short-term securities (bank bills) held by OFIs (17%); including also those held by banks (21%). * Italy: 1989;

Australia: 1988; Belgium and Sweden: 1982.
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Table 6

Backup ligunidity and credit support for commercial paper

AU BE CA FR DE Jp NL ES SE UK us | NO ECP
Formal liquidity backup s * * * # o * * * # *
% issues/outstanding ...... high very high somie smatl 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 “I-J
enhancement .........c..occo... * * * * * * # * * * w1 * b
Patent guarantee? .......... * # * * # o # * * * *3 %
Letter of credit/bank
# *4 * 1 *
guarantee ... |
% issues/outstanding....... | sizeable | sizeable some smalt some some some very 153 very some sizeable
' small small

F1 = Finland; NO = Norway; ECP = Euro-commercial paper market.

! Finaneial institutions are not allowed to issue backup guarantees for certificates. # Including government guéra.ntees for public sector issuers, where applicable.  Issues by certain
speciatised long-term credit institutions ("State banks") are govemment-guaranteed. 4 Including indemnity bonds issued by insurance companies. At mid-1592 some 6% of commercial
paper outstanding was 100% backe@ by third-party credit enhancements. °> As a percentage of commercial paper owtstanding, 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 liguidity lines 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 linc between securities and loans may be a fine one indeed and create some ambiguities
in the classification. For example, 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 instrument, 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 banks 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
bank/non-bank division is of interest from the present perspective is essentially practical: the
authorities ofien 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 banking 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 the United States and the Euro-markets; elsewhere, particularly
in Eurepe, less formal arrangements are more commeon 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.
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Table 7
Loans from banks and other financial intermediaries
Panel A - as % of total loans Panel B - as % of total eredit
19931 19832 1993} 19832

Banks OFI_s Baniks QFIs Banks OFIs Banks OFTIs
AU 65 35 48 52 57 31 41 43
AT 99 | 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 22/133 64/80° 27/113
DE 89 11 84 16 84 10 82 16
IT 89 11 89 11 85 10 83 10
P 54 46 45 55 49 42 44 53.
NL 73 27 66 34 71 26 64 32
ES 91 9 08 2 82 3 88 2
SE 39 61 57 43 37 58 54 41
CH 81 19 81 19 77 18 81 19
UK 56/924 44784 56/95% 44454 457754 36/6% 54/934 43/54
us 50 50 66 34 40 40 54 28

! Sweden and Switzerland: 1992, 2 Australia: 1988; Belgium and Sweden: 1982; Ttaly: 1989, * If specialised credit
institutions are classified as banks. * If building societies are classified as banks.

Table 8

Sectorisation of loan-gramting financial institutions

Savings banks/ Specialised . Life
Commercial o Credit coop./ medium and Cther credit
banks bm.ldl.n & unions long-term institutions? assrlrance/
societies I pension funds
Ienders

AU B O ] - 0 )
AT B B B B B O
BE B B B B B O
CA "B - o’ 0 o) o
FR B B B o . O 0
DE B B/O4 B B B 0
IT B B B B? 0 0
Jp6 B’ - 0 B¥0O 0 0
NL B B B - B o
ES B B B B ¢ O
SE B B B 0 0 o
CH B B B B .- 0
UK B O - - 0 0
Us B "B B - 0 0

B = banks; O = other financial intermediaries.

I Mainly including institutions that have historically belonged to the public sector or with special status. ? Including
private speciaiis'éd lenders (e.g. mortgage and finance companies) and, where appropriate, securities firms. 3 Including
Caisses populaires. 4+ Bausparkassen, 5 Special credif institutions ("long-term banks"). 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".

A, 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 info account when entering into the transactions.

Two important qualifications, however, are in order. First, strictly speaking the term to
maturity determines the maximum interval between the setting of confract 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 take 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 hoc surveys, the available information relates to original maturity.

Table 9 shows the breakdown of credit into short-term and medium 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 breakdown is generally more accurate for continental European
countries;?7 estimates play a greater role elsewhete, 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 bon
market. :

Medium and long-term securities in fact account for the bulk of debt securifies 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-term!
(as a percentage of total credit)

19932 1983°
Short-term | Tedium and Total Short-term | Tledium and Total
- long-term long-term

Australia® .......... 40 60 100 38 62 100
Austria ....oveeveenen. 27 73 100 25 75 100
Belgium .............. 23 77 100 . . .
Canada ......coveveens 19 81 100 24 T6 100
France ..ooooveceennee 17 83 i00 20 80 100
Germany ............. 16 . 84 100 19 81 100
013 A 51 49 100 53 47 100
Japan ... 30 70 100 .39 61 100
Netherlands ......... 17 83 100 21 79 100
Spain® ......... SO 40 60 100 . " ‘ -
Sweden ............... 29 71 100 38 62 100
Switzerland* ....... S22 78 100 24 76 100
United Kingdom 3 69 ‘ 100 46 54 100
United States ....... 15 85 100 18 82 100

1 Shori-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; ftaly: 1989. 4 Excluding certain non-bank financial institutions (Australia: 11%
of total credit in 1993).  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 carly 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;2® 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.?

28 In addition, most corporate bonds are callable.

20 A more complete picture should also take into account additional refinancing costs in all countries.




Table 18

Breakdown by maturity according to type of instrument!
(as a percentage of each category of instrument)

AU AT BE CA FR DE it Jp 'NL ES SE CH UK Us
19932
Loans: " .
Shori~term ............ 38 27 23 16 17 16 ‘54 32 17 41 29 23 38 17
Medium and long- '
L35 011 RSO 62 73 17 84 ©83 84 46 68 83 59 71 77 62 83
Total .- | 100 100 100 100 100 100 160 100 100 100 100 100 100 100
Securities: '
Short-term ............ 52 - 12 32 16 5 - 1 - 5 40 22 - 3 8
Medium and long- . ,
10=3 ;1 SPTUTOUUURO 48 100 88 68 84 95 100 89 95 60 78 100 97 92 3
Total ..o, 100 100 100 100 100 106 100 160 100 100 160 166 | 100 100 1
1983°
Loans:
Short-term ............ 36 26 . 22 21 20 57 - 41 22 . . 40 24 47 20
Medium and long- ‘
17574 11 SO 64 74 . 78 79 80 43 59 78 . 60 76 53 80
Total ....occocvcceeenee. | 100 100 - T 100 100 100 160 100 100 - 100 100 100 100
Securities: "
Short-term ............ 47 - - 29 - - - - y 14 4 . - )
Medium and long- .
1152 313 WEORUNUUNVIOUT 53 100 100 71 100 100 100 100 . 86 96 . 160 94
Total oo, 100 100 100 10¢ 100 100 100 100 e 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. ? Sweden and Switzerland: 1992. * Italy: 1989; Australia: 1988;
Belgium and Sweden: 1982, . :




Table 11

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

Households:3
Short-term ............
Medium and long-
{113 15 RO
Total ..ocoeoiiieens

Businesses:
Medium and long-

L1511 SN
Total ..o

AU AT BE CA FR DE IT JP NI ES SE CH UK Us
19932

7. 4 4/8 /10 22/41 3 8 21 18 9

93 96 96/92 94/9G | T8/59 97 92 79 82 91

- 100 160 100 100 100 100 190 100 100 100

37 35 22127 21722 57/56 35 23 24 50 19

63 63 78/73 79/78 43/44 65 77 76 50 81

100 100 1006 100 100 100 100 100 106 160

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 Belglum and United Kingdom: broadly

defined; France, Germany and Italy: narrowly/broadly defined respectively.

..6L_
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Box 2: Summary of replies on early repayment of medium and long-term loans

Australia: Possible; penalties in some cases.

Austria: Possible, but very difficult.

Belgium: Possible but discouraged; penalties {e.g. 3-6 months' interest).

Canada: Most business loans under credit lines repayable at no cost; residential

mortgages at significant cost except at repricing intervals. Corporate bonds
usually callable.

France:
Germany. Generally possible; plays little role; expensive penalties.
Italy: Mértgage loans: possible; penalties.
Consumer credit: possible; no penaities.
Japan: Possible but not significant; penalties.
Netherlands:
Spain: Possible; fixed rate loans generally subject to penalties.
Sweden: Possible; penalties.
Switzerland: Generally possible; not common; penalties.

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

United States: 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
info 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 bank 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 viéws 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.3?

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,! The possibility of making comparisons over time is extremely
limited.

A wseful starting-point is the mortgage market: it accounts for a sizable shate 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, qualifics
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 pature of the
contract.’?2 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 unresponsive 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 such adjustment, however, has been made in the estimates shown below.

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

32 These definitions follow those adopted by the European Community Mortgage Federation,




Table 12

Adjustability of interest rates in the mortgage market!
' {approximate percentage shares/existence)

AU AT BE CA FR DE IT hig NL ES SE CH UK Us
Adjustable® .............. =00 25 | maj. of 100 53 %0 75 60 =90 80 10 70 90 15
free : ’
Indexed® ............. - . - - 53 - 75 |1 - 80 - - small 15
Reviewable® ......... > 90 . - - - > 456 - J 60 . - 10 70 > 80 -
Renegotiable” ...... - . maj. of 100 - <45 - - . - - - “small -
free '
Fully fixed .............. <10 758 rest? 0 95 | . 1010 23 401t <10 - 2012 90 30 10 85
Memorandum ifems:
% adjustable ]
within one year ..... > 90 <25 0 60 95 > 45 75 60 . 80 10 70 90 15
% short-term rate
related ... > 90 0 0 60 0 < 30 <75 0 =0 <10 10 0 90 15
Main short-term
(71 - 3-mth Lo - L-year - . a-mth - - . G-mth - 3-mth I-year

! 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. * The contract specifies the rate for the
adjustments. ® The lender retains discretion over the timing and size of the adjustments (possibly between certain limits). © "Commercial", savings and cooperative banks
only. 7 Adjustment of rates at fixed intervals specified in the contract. ® The whole of the subsidised sector. ° Including all the subsidised sector. '® Bausparkassen; mortgage banks
also have some small amounts outstanding. 11 A fraction of the lending by the House Loan Corporation. 2 Almost all the subsidised sector, including the Banco Hipotecario de Espafia
and a fraction of the lending by deposit-taking institutions.

Sources: Central banlks and Buropean Community Mortgage Federation.
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and Switzerland, and seem to be common in Germany.33 With renegotiable rate loans, standard in
Canada and actively used in Belgium and Germany, rates are subject to renegotiation at contractually
fixed intervals.** 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 in the 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 refiects 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.?S

Finally, the short-term interest rate to which the adjustments in mortgage rates are
predominantly related varies across couniries. Its maturity is especially short in the United Kingdom
and Ausiralia (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 appeats to be
especially high in the United Kingdom and Ttaly, 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, pursnant to the relevant
case law.

34 In Germany, where it is widespread, this type of loan 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 turn 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.




Table 13

Breakdown by type of interest rate: adjustable and fixed!
(as a percentage of total amounts outstanding)

AU AT BE CA FR DE 1T Jp NL ES SE CH UK Us
1993
Short-term ............... - 40 27 23 19 17 16 " 51 ) 17 40 28 22 ] 14
Adjustable medium | f
and long-term: | ‘
(a) < one year ...... 26 47 21 40 27 >23 22 P> 353 >8 24 6 52 b 73 20
(b) at s-t rates ....... 26 >0 21 . 40 27 23 <22 J o3t | 8 3 6 8 J 20
Predominantly fixed: .
() > one year ....... - 34 26 - 56 41 57 <62 26 <65 <75 36 65 25 27 66
(b)at medinm and
long-term rates 34 <73 56 41 37 62 =26 65 75 57 65 69 27 66
Total* oo 160 160 160 100 100 100 10¢ 100 100 100 100 100 160 100

1 See Table 9 for maturity definitions and sectoral coverage. 2 Sweden and Switzerland: 1992. 3 Short-term plus corresponding adjustable rate medium and long-term component. Since
the source of information is different from that of the maturity table, maturity is shown as not available. # Short-term plus adjnstable 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 stock 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.3%

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 aggrepate,
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 Joans 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.?® 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;*?
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 o 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 results 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 Toans 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 t6 one of the definitions used in the text.

40 In the United Kingdom, however, it has been estimated thai around 40% of ail mortgage borrowers are on
an annual 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.




Table 14

Breakdown by type of interest rate according to borrowing sector!
(as a percentage of total borrowing of each sector)

AU AT BE | CA FR DE IT JP NL ES? SE CH UK Us
1593*
Honseholds:* :
Short-term .......... 1 . 7 4 4 6 22141 1] . 8 . . 21 ] 9
Adjustable medium | | i l
and long-term; | | 1
(2) <oneyear ... | ¢ 77 . 11 49 9 =30 3728 | b 69° >0 . . 56 P90 25
(b) at short-term | | |
TaeS v ) . 11 49 9 30 <3728 | ) 178 0 o . : J 25
Predominantly
fixed: )
(a) > one year ...... 23 . 82 48 87 <64 41/31 31 <92 U 23 10 66
(b) at medium and '
long-term rates 23 .- 82 48 87 64 241/31 83 92 . . - 71 10 66 .
CTotal® oo, | 100 . 100 100 100 160 100 100 100 100 100 100 100 100 100 o
Business:
Short-term -....c.ocre | | . 37 35 22 21 57/56 | 1 .. 23 . . 24 1] 19
Adjustable medium | | | [
and long-term: | l [
(3) <onevyear ... | I 40 . 30 31 34 >19 20120 | t>385 | >14 . 48 P48 15
{b) at short-term | I \
tafes oo | . 30 31 34 19 <2020 | ) 385 14 . . 8 J 15
Predominantly
fixed:
(a) > one year ...... 60 . 33 34 44 <60 23/24 | <62 <62 . . 28 52 66
(b} at medium and
long-term rates 60 . 33 34 44 60 >23/24 62 | 6 | . . 68 52 66
Total® ... 100 100 100 100 100 100 100 100 100 100 100 100 100 100

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. ° 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 avaﬂable 6 Short-term plus adjustable and
predominantly fixed in categories (a) and (b) respectively.




Table 15

Breakdown by type of interest rate according to loan-granting institutions!
{as a percentage of total lending by each sector)

AU AT BE CA FR DE T Ip NL ES SE CH UK Us
1993°
Banks: . .
Short-term ............ 43 28 26 26 . 18 s7 00 . 24 42 70 29 |} 20
Adjustable medium | ' |
and long-term: | | o
(a) < one year ...... 28 48 | . 25 44 . 27 22 | §>57° >11 28 0 51 |+ 85 15
(b) at short-term ' | E
Tates ..o 28 >0 25 44 . 27 <22 | 57 11 5 0 i) 15
Predominantly
fixed:
(a) > one year ...... 29 24 49 30 . 53 21 <43 <65 29 30 20 15 64
(b) at medinm and
long-term rates 29 <72 49 30 . 55 =21 43 65 53 30 60 15 64 a0
Total ..o, 100 - 100 100 100 100 100 100 100 100 100 100 100 100 100 >
OFIs:
ShOTt-term «........... 24 0 0 - 0 . 0 27. 11 . 0 | 24 3 0o | 14
Adjustable mediom I f
and long-term: ] |
(a) < one year ...... 37 0 0 56 .- >0 40 | b >142 >0 0 10 70 |t =90 30
(b) at short-term | ) i
rates ... 37 0 0 56 .. <0 <40 |) 14 0 0 10 o ) 30
Predominantly |
fixed: . :
(a) > one year ...... 39 100 100 44 . <100 33 <86 <100 76 87 30 <10 56
(b) at medium and ‘ ' '
long-term rates 39 100 100 44 . 100 233 86 100 76 87 100 10 56
Total® e 100 100 160 100 160 100 100 100 | 100 100 100 100 100 100

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.
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Box 3: Procedures to afleviate the burden of interest rate adjustments!

Australia: Maturity adjustment for hdusing loans common. No information on other
loans.

Austria: Floors and caps for loans related to money market rates.

Belgium: * Generally none; some cases of interest ceilings.

Canada: Maturity adjustment in the case of some mortgages.

France: * Duration adjustment in some cases (e.g. new foﬁnulae by specialised

mortgage companies),

Germany: * Some smoothing possible; recently loans with interest rate caps on offer.
Ttaly: * Maturity adjusted only exceptionally.

Japan: Not significant.

Netherlands: * Maturity adjusted only in some cases.

Spain: Maturity adjustments not normal practice.

Sweden: Maturity adjustments used very sparingly.

Switzerland:

United Kingdom: | Building societies may adjust maturity if the borrower is in difficulty.

United States:

I 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 extension

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.c. he may decide to ration it. Rationing can easily result from
regulatory controls on interest rates or quantities,*! 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 Icast 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 taking 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 acknowledge, 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 inferest 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.#? 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 monstary 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 nen-interest terms

to monetary policy

Australia:
Austria:

Belgium:

Canada:

France:

Traly:
Japan:

Netherlands:

Spain:
Sweden:
Switzerland:

United Kingdom:

United States:

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,*

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.

Survey evidence indicates that non-price terms reinforce price terms.

* Tor 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 and components
(1980 = 100; semi-logarithmic scales)

. Aggregate price index — - — Residential real estate compoﬁent
Equity component = __.__ Commercial real estate component *

Germany Framnce
300 + — — 300
250 - — 250
200 - _ ‘ ' —| 200
150 - 150
100 100
solor el b e Lo e )i vt bt rra leva lerealialsg

Belgium Netherlands
300 - — 300
250 250
200 200
150 150
100 100
so b b Lo b gl vl brrra bl e dsg

70 75 80 85 S0 70 75 80 83 90

Note: The real aggregate asset price index is a weighted average of equity and residential gnd 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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Table 16

Collateralisation of loans
{as a percentage of each sector's lending)

AU AT BE CA FR DE T P NL ES SE CH UK Us
1993
Banks ..ooeeorvvnicirnnns .. 70 g 90 . v. high 66 683 .. 334 . 86 . 63
Real estate ............ 48 31 [ 26 43 | 44 30 - 452 28? 36 324 . 81 32 56
Other oo | 39 - 47 ; » 212 40° - 14 - 6 . 7
OFIS roveeiiineineivene " " . 50 w v. high " . - 37 100 42 . 92
Real estate ............ 9 " 100 75 33 90 " - 37 37 100 41 92 76
Other .ooovcvevicinnns . - . 15 - .. - - - " . 1 . , 16
Total covciveevciieieene | 69 . 90 . - | v.high " . - 34 - 78 - 78
Real estate ............ 34 31 34 56 41 36 40 - 36 33 >61 73 55 66
Memorandum item:
Real estate backing
bank loans to .
businesses (%) ... .. 28 .. $ .. 27 .. 25 4 25 .. 73 . 43
1983¢
Banks ... o 73 - - - v. high 61 61 " 164 . 88 . 60
Real estate ............ 14 34 28 20 41 37 . 24 38 A “ 81 15 54
Other ....oovreeremrecrec . 39 . - . . . 37 . A . 7 . 6
OFIS .oooveiecrecinaicennens “ w . “ - v. high . - . © 48 100 44 . 86
Real estate ............ 9 " 100 77 42 90 . . 30 48 100 42 .93 66
Other . 2 20
Total ..o . 71 " . . v. high " - . 21 . 79 . 69
Real estate ............ 12 33 39 44 42 45 - . 35 . >43 73 50° 58
Memorandum item.:
Real estate backing
bank loans to
businesses (%) ..... . 26 1 . 1 . . . 18 .. .. .. 73 .. 37

1 Sweden and Switzerland: 1992. 2 For short-term credit banks (66% 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. * Excluding trust accounts. # Excluding official credit institutions, included among OFIs for present purposes
(6% and 11% of total bank loans in 1993 and 1986 respectively). ¥ For all financial institutions, 10% and 7% in 1993 and 1983 respectively. 6 Australia: 1988; Belgium and Sweden:
1982; Italy: 1989; Spain: 1986.
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© Box 5: Series used to approximate real estate collateral
Australia: Housing credit, for owner-occupied and investment purposes.
Ausiria: 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 (crédit 4 ["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 collatg‘ralised 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 banking
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 banking 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 hypothes;s 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 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.** 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 consiraints 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.*> 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 knowledge of the arrangements. Moreover, the
expansion in all countries of a competitive housing 1oan sector whose lending rates are unconstrained
limits further the macrocconomic significance of any credit rationing that may be present.

(c) Lenders’ control over the timing and amount of dishursements

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.*¢ 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 of loans 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, [taly, at around one-third of total loans; indeed, for Ttalian 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.

4s 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 financial 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 lines!
(as a percentage of loans of each category of institution)

AU AT BE CA FR DE b¥A Ip NL ES SE CH UK Us
19932
Banks ....ooooieeiieiienenn. 21 32 o 30 73 <17 464 17 16 . 18 .. 113 15 293
OFIS ..ooonrsrnninenn | lower ~ - lower low - fow 68 - fow - - low low
Memorandum item:
Identified as % of
toral loans............ 14 31 8 18 77 <15 27 10 12 16 . 13 & 14
19838
Banks .....cccerieieennns 27 30 . 50 32 <20 514 3 .. 18 18 31 30°
(8] 31 1T lower - - lower low - low 18 - low " - low low
Memorandum item:
Identified as % of
total loans............ 13 29 T 2% - <17 30 I - i8 15 17 19

1 Overdrafts, credit accounts, revolving credit facilities; see Box 6 for country details. 2 France and Switzerland: 1992. 3 "Universal” banks ("Banques AFB") only (close to 50% of total

bank loans in 1992). * Short-term banks ("aziende di credito") only. 3 Based on survey evidence on gross extensions of commercial bank loans to businesses under commitments. & Only
Shoko Chukin bank, Shinkin banks and credit cooperatives. ’ Total for all credit institutions. 8 Australia: 1988; Italy: 1989,

_L6_
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Box 6: Basic series and estimates underlying the table on
credit line financing

Australia:
Austria:
Belgium:

Canada:

France:
Germany:

Ttaly:

Japan:
Netherlands:
Spain:

Sweden.:
Switzerland.:
United Kingdom:

United States:

Revolving credit.

Current account credits to domestic non-banks _(”Kontokorrenﬂqedite”);
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-
morigage credit,

Overdrafts ("avances en comptes débiteurs”).

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.
Overdrafis.

Credit drawn under credit commitments to businesses; gross extensions;
survey of terms on bank 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 shatp rise, on the other
hand, has occurred in Japan, mainly in order to avoid stamp duty on bill financing.
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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.4” 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.*8 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 cwrency. At the aggregate level, a rather crude
indicator is the share of foreign currency denominated credit in the total *? 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.’? In the two
European countries, & significant rise took place in the years preceding the ERM crisis of autumn
1992,31 as companies borrowed abroad to avoid high nominal interest rates at home and the exchange
rate was under persistent upward pressure.

27 If the financial intermediaries themselves take open foreign currency positions, there may also be an
independent effect on the supply of eredit 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.




Table 18

L.oans 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 cceeeirieeieiieeivnrinnn 5 6 9 8 4 1 15 4 3 5 24 3 16
18) 5 1R . i} 0 . 2 .. 0 31 .. . 0 .. 0
Securities ..o, i " - 36 16 ] 24 36 . . 25
Memorandum items:
Identified loans as % of:

Totalloans.................. 3 6 8 5 4 1 I 14 4 4 3 9 3 5

Business loans ............ 8 8 17 13 7 1 19 .. 6 8 15 V] 19
Identified total as % of: '

Total credit .............. 3 5 8 10 6 ! 14 8 3 4 10 3 4 -

Business credit ........... 6 8 14 21 9 1 20 y 6 7 16 5 11 I3

19832

Banks 8 5 7 14 6 0 13 3 53 20 3 15
L) 3 4 - 0 0 . - 0 3 . . 0 0
Securities .ooverveeevesnens . . " 32 . 26 0 18 21 . . 44
Memorandum items:
Identified loans as % of: _

Total Ioans.................. 4 - 6 8 -4 0 11 6 2 . 11 2 9

Business loans ............ 7 . 11 17 7 I 17 . 4 .. 23 3 26"
Identified total as % of:

Total credif ............... . 3 . 5 12 /) 0 12 . 2 . 13 2 8

Business credit ........... b) . 9 22 10 1 17 . 4 . 25 5 24

1 Excluding certain institutions (the OFIs covered account for about one-quarter and one-third of total OFI loans in aggregate and maturity tables respectively; corzespondingly, total Ioans
covered here amount to over 60 and 80% of the total loans in those tables). 2 Australia: 1988; Anstria: 1987; Belgium: 1982; Italy: 1989; Japan: 1988. 3 Deposit-taking institutions only.
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ANNEX 1
Main assumptions/estimates underlying the tables

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. '

Table 2: Credit to the non-government secior

Switzerland: 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 businesses

Canada: 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).

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

Switzerland. 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

Netherlands: bonds from the BIS database (1993).
 Switzerland. bonds from the BIS database.

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

Note: 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.

Australia: breakdown for non-bank deposit-taking institutions estimated on the basis of a

variety of sources.




Canada.

Germuany:

Japan:

Sweden:

Switzerland:

United Kingdom:

United States:
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all loans, excluding credit card and business demand loans, are assumed to be
medium and long-term.

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

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

bank loans, 70% short-term (very rough); OFI loans, 97% medium and idng~
term (BIS).

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.

bank loans, ¢xcluding mortgages and leases, all short-term; OFI loans, all
medium and long-term (BIS).

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,5?

Table 13: Breakdown by type of interest rate: adjustable and fixed

Note:

All countries:

Australia:

Austria:

Belgium:

Canada: 4

France:

Germany:

for short-term, see the annex notes to Table 9. Tn 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). OFT 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). '

(@) = (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 (sec 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 2 long-term rate,
(a) is higher.

52 See L.J. Radecki and V. Reinhart (1994).




Ttaly:

Japan:
Netherlands:

Spain:

Sweden:

Swftzerland:

United Kingdom.:

United States:
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- OFIs (a) = (b) assumed to be the same as for long-term credit banks (55.2%)

(BIS).
BIS estimates made from a variety of sources.

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

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

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

(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).

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

(@) = (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 of residual other loans category.

Table 14: Breakdown by type of interest rate according to borrowing sector

Australia:

Germany:
Ttaly:
Japan:

Netherlands:

Switzerland:

United Kingdom:

United States:

estimates based on a variety of sources.

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.

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.

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).

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

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.

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).

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 Itis 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). o

OFT 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 éstimates 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 of loans

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
("fiir 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 granfed by commercial
banks and thrifts, '
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The response of short-term bank lending rates to policy rates:
' a cross-country perspective!

Claudio E.V., Borio and Wilhelm Fritz
Bank for International Settiements

L 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
of lending rates to policy-controlled rates brought to light by the ERM crisis in the autumn 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 of long-term lending rates, which in some countries apply to a sizable proportion
of bank lending.? 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 summary 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 tumns 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.

1 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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IL. 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, a// the rates that
appear as proximate determinants in the loan rate setting equation are shocked simultaneously by
100 basis points (permanently). In the second, onty 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.3#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).® 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 counirics within the faster
adjustment group. By contrast, the onc-month response is somewhat lower in the Netherlands. There
is some evidence that the change in the loan rate is slower in Gertmany 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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Graph 1 -
Responsiveness of the loan rate !
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! 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 power” in the loan market segment covered; (b) customers'
aversion to variable inferest 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,
arise 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,
cettain informed conjectures may be made. While no doubt relevant, the stability of the estimates over
different samples suggests that cyclical influences are not dominant.® 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 o
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,® 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 scems to reflect
primarily the unprecedented widening of the spread in the recent perjod 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 Inthe sense of an imperfectly elastic demand curve for loans.
§ A more definite conclusion would require the inclusion of 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 revisions in infrequently changed rates on official standing
facilities'? generally speed up the adjustment of loan 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).!! 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.

LEIR 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 funetion
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 of RL to RC in equilibrium? In particular, is the
spread invariant with respect to changes in RC?

(iv) What factors shape the adjustment path of RL 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.'? Other rates, however, may also be relevant. One
example, especially significant in the present context, is a policy rate, beyond the control of the
intermediary. Under certain conditions, it can represent the marginal cost of funds for the institution.?

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 ioan 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 {foan 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. Fmpirically, 2 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 sources 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).!> 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.1617

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 likely 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.'®!® 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 market;
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 (Baliensperger (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 "Search" and "swifching" 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 fall
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 monepoly 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-
collugive behaviour (Stigler (1947)).

19 By anaiogy- 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.?®

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 curves 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 form 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.2! 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.???* 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
rafe 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 tespect 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;?* 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 varisty 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 fo 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 "kinked" demand curve; for "small" 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 comrelated with interest
rate movements and not properly controlled for. For example, the demand for bank 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.?s

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.?”

Finally, whenever a money market rate turns out to be statistically significant in a loan
rate sefting relationship, its link to the policy rate needs to be explicitly modelled when considering
the pass-through of changes in policy.?® 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-couniry differences
reflecting the behaviour of the banks from those that originate in the link between policy and market
rates themselves.?®

Iv. A PRELIMINARY LOOK AT THE BASIC VARIABLES

L 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, Ausubel (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 10 any other rate influencing fhe loan rate setting decision (e.g. deposit rates).

29 This, of course, does not apply when only policy rates turn 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 case 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 inferest 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 tate 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
supetior to reference rates to which varying spreads are applied. But reference rates may be less
sensitive to certain factors {€.g. credit risk) which may be difficult to model separately owing to the
limited availability of statistics at the relevant frequency.

Box 1: Bank lending rates!

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

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

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

France: Base rate. (Month-end.)

Germany: Rate on current account credits; DM 1-5 million; average. (Survey 2nd-3rd

: week of the month.)

Ttaly: Short-term loan rate; average of 89 banks. (Survey 10th, 20th and last day of
the month; average. ) :

Japan: : 1. Loan rate on all new loans (all maturities); average of all banks. (Month-

end.)

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

Netherlands: Rate on current account credits (unsecured); minimum. (Month-end.)
Spain: Rate on current accounts; 3 months - 1 year.
Sweden: 1. Rate on bank 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 cléaring banks.
(Month-end.)

United States: 1. Prime rate; short-term loans to businesses. (Monthly average.)

2. Rate on short-term loans to businesses; average. (Survey st week of mid-
guarter month.) |

1 Month-end should be interpreted loosely; in some cases it refers to a day in the fast week of the month. > 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 fests 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;*? 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 fo 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 of longer-term loans.

~Box 2 provides some, albeit limited, information about the type of bomrowers 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 financial 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,?! 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 "ageing” effects at the relevant frequencies.
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Box 2: How representative are the lending rates?!

Australia:

Belgium:

Canada:

France:

Ttaly:

Japan:

Netherlands:

United States:

United Kingdom;

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; afound two-thirds is money
market related (survey of large banks; Bank of France (1993)).

Some 60% of total bank lending (shori-term credit) is short-term (up to
18 months) loans to businesses.? Only 5% of the institutions' lending is to
households (narrowly defined) and 14% to the unincorporated sector.* 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 umincorporated 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 busiress lending takes the form of current
account credits.

Some 80% of bank lending to small corporate firms (with a turnover of less
than £10 million) is base rate related (survey); only around 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)).

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 Por 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 ot 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 Ttaly and Sweden, where for at least part of the period under
consideration the interbank market was not well-developed, a government 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; Bank bills (acceptable by the central bank). (Monthly average.)
Canada: Prime corporate commmercial paper. (Month-end.)
Ttaly: 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 vield. (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 bank 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.??

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 arc 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 failing rates, the central banks 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 rates!

Australia: Call money (11 a.m. unofficial market). Overhight. (Month-average.)
Belgium: RP tender rate (bills and government securities). One-week. (Month-end.)
Canada: Official Bank Rate (average tender rate for 91-day Government of Canada

Treasury bills + 25 b.p.). Generally overnight. (Month-end.)
France: Tender rate. Generally one week. (Month—end.)
Germany: RP tender rate. Generally two weeks to one month. (Month-end.)
Ttaly: | 1. (Whole period) Effective rate on fixed-terin advances; weighted average.

5-30 days. (Month-end. )
2. (Recent period, friom 91:1) RP tender rate; purchases; average. (Month-

average.)
Japan: Call money (unsecured). Overnight. (Month-average.)
Netherlands: Special loans rate (equivalent to RPs). Generally up to one week. (Month-end.)
Spain: 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). 1 day to
2 weeks. (Month-end.)

United States: Federal funds rate; average. Overnight. (Month or quarter-average, as
appropriate.)

! Month-end refers to the fast working day of the month or the Iast 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 hoc 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
Bank 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 Bank 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-1980s - the basic period for estimation of the
regressions - operating procedures have evolved considerably in several of the countries covered, the
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continuation of a process dating back to at least the late 1970s or early 1980s. True, the fundamental
orientation towards shori-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 casier for
market participants to read policy signals.?* In none of these cases, however, is the choice of policy
indicator affected. A more general trend has been the decreased reliance on standing facilitics 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. Tnspection
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;?5 in Ttaly, the penalty rate on
fixed-term loan advances’® 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 eatly 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 Akey step in the reforms was to sharten 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 (Périlleux 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 refationship between the loan and money market rates

Spread (RL-RM) Loan rate
Mean Minimuam Maximum Negative sSp Trend! ARL =0 Period
obs. (% obs.)
Australia ..o, 259 -0.35 4.55 2 1.25 0.03%%* 42.5 84:1-94:7
Belgitm ....ovoeeeeeeen 2.95 1.50 S 412 - 0.69 T0.01%Hx 61.4 84:1-94:7
Canada ...cooerverreeireeen.. 1.03 - 1.80 2.25 | 0.46 - 46.5 84:1-94:7
FIAnCe vvovrereeeermeneenenne 0.83 -5.35 273 19 1.11 - .07 78.7 84:1.94:7
GEIMANY oo 2.42 0.54 4.55 - 0.94 0.01%%* 2.4 84:1-94:7
TalY oo 2.57 -0.27 542 3 1.27 - 0.02%%% 3.4 84:7-94:6
JAPAN eoeevvereerenieneinins 0.46 -1.37 170 29 0.64 0,027 0.0 84:1-94:7
Netherlands ....co.cco...... 1.41 0.75 2.13 - 0.30 0,004k 63.8 84:1-94:7
SPAIN wveveerrerrrrissrerneans 2.65 -5.60 5.82 8 1.68 - 0.8 84:1-94.7
Sweden (1)2 oo 261 1.61 3.71 - 0.58 - 0.0 86:111-92:11 (Q)
' 2.38 -0.72 4.62 1 1.15 0.09%** 0.0 89:1-04:11 (Q)
United Kingdom? ......... 0.92 0.06 2.43 - 0.27 0.001% 63.0 84:1-94:7
United States (1) ..... 2.03 , 1.05 2.95 - 0.54 (.0F *k 543 84:1-94.7
) 1.73 0.98 3.53 - 048 - : 2.4 84:1-94:1 (Q)

-0¢1 -

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 bricfly 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 behav1our 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
Loan rate inertia and volatility in the spread
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1 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
Level Changes Sb ARP =0 Period
(% obs.)

Australia ..o, 0.99 0.71 0.93 12.6 84:1-94:7

Beigium .....c.ccrvvu. 0.97 0.79 047 16.7 91:1-94:7

Canada .......cooveene.. 0.99 0.76 0.59 16 84:1-94:7

France .ococeveevennenn, 0.90 0.24 0.25 59.1 84:1-94:7

Germany ......ceceeveens 0.99 0.68 0.23 33.9 84:1-94:7

Italy (I)* .. 0.85 0.32 0.51 9.5 84:7-94:6

02 SRR 0.94 0.81 1.00 2.4 91:1-94:7

Japan .. 0.9% 0.77 032 0.0 85:7-94:6

Netherlands ............. 0.99 0.76 0.26 38.6 84:1-94:7

Spain .o, 0.93 0.37 0.73 57 ‘ 84:3.94:7
Swedenl ..o, 0.84 0.51 6.61 26.8 84:1-94:1 (QQ)
0.85 - 095 9.23 23.8 89:1-94:1 ()

United Kingdom ..... 0.99 0.87 ‘ 0.70 614 84:1-94:7

United States ........... 0.99 0.75 0.30 0.8 84:1-94.7
0.99 0.90 - 067 0.0 84:1-94:11 ()

*

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.?? '

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 "stickiness"
(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.3® Only in [taly and France? 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 reporied rates (excluding the observations fth'nég 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 country's reunification.

39 In France, there is a marked narrbwing 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).0 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 carly 1984 to mid-1994; the detailed findings are contained in
Annex 1 (Table AL1). The equations describing the average bebaviour 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 (Ammex I,
Graph Al.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 matket 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 Jong-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 Germany, however, "inertia" 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)*

Shozt-run Long-run
Ag Aes e | ru | R SEE | DW | Sample period
RP RM RrP 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) * * * 0.82 023 | 216 84:1-94:7
R * * * # 0.45 0.13 1.99 84:1-94:7
DE * * # 0.51 0.11 2.14 84:1-94:7
T * % * * 0.77 0.16 2.10 84:10-94:6
iy i LI 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) * ‘ | 0.86 042 2.03 86:IV-92:11(Q)
2) * * 0.96 0.39 1.95 89:11-94:11{Q)
UK * * * # 0.99 0.07 2.16 84:1-94:7
Us |- % * *(ws) * 0.76 0.13 2.09 84:1-94:7
) # : * 0.78 0.42 1.87 84:1-94:1(Q)

* The estitnation 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. Plois of the response paths together with the corresponding
confidence bands can be found in Annex I (Graph AL3).

‘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) omly in Ialy,
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, Canada*' 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 takes 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 is virtually 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)’

@) o

Absiﬂute change (in percentage points)

As % of long-run response

2xSE P-value?

Imonth | I quarter | 2 guarters |, [ year 2 years | Long-run “ 1 month | 1 quarter | 2 quarters | 1 year 2 years
0.40 0.78 0.86 0.86 0.86 0.86 0.97 0.2%** 46 50 99 100 100
0.61 0.99 0.97 1.05 117 1.27 1.05 3.8%* 47 76 74 80 90
0.74 0.92 0.97 1.00 1.00 1.00 0.70 93.2 74 92 97 99 100
0.43 0.45 0.51 0.60 0.69 0.74 0.69 2.0%% 59 61 69 81 93
0.11 0.45 0.61 0.82 0.99 1.05 0.53 323 10 42 58 78 94
0.26 0.69 0.34 1.00 1.15 122 1.45 302 21 57 69 82 94
0.32 0.53 0.63 0.74 0.82 0.84 0.58 7.5% 39 63 76 88 97
1.08 0.96 1.04 1.08 1.08 1.08 0.3% (3.8 100 89 %96 a5 100
0.0 0.30 0.51 0.80 1.06 1.17 1.48 41.0 0 25 43 67 80
- -0.74 0.86 0.92 0.92 0.92 1.45 414 - 80 93 99 100
- 0.61 0.76 0.79 0.80 0.80 1.10 0.1 %% - 77 95 100 100
1.00 1.01 1.01 1.01 1.01 1.01 0.14 1.7*%% 99 100 100 100 100
0.43 0.75 0.80 0.85 0.88 0.88 0.47 0.0%** 49 86 92 97 100
- 0.84 1.03 1.01 1.09 1.09 0.96 4.8%% - 77 95 93 100

! Time path of the response of the Joan rate to a simulated 100 basis point change in both policy and money market rates. > Marginal significance level for the F-test that the long-run

response of the loan rate is equal to 100 basis points.

=&l



Table 5

Loan rate response to a change in the policy rate (whole period)!

_ Absolute change (in percentage points) As % of long-run response
1 month 1 quarter 2 quarters 1 year 2 years Long-run 1 month 1 quarter 2 quarters 1 year 2 years

AU L 0.34 0.77 0.86 0.86 0.86 0.86 39 89 99 100 100
BEZ - . - B - . . - - - -
CA . 0.73 0.93 0.97 1.00 1.00 1.00 73 93 97 99 100
FR .. .45 0.46 0.52 0.60 0.67 0.70 64 65 75 85 93
DE 0.11 0.50 0.61 0.81 (.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
P . 0.00 0.24 0.48 0.64 0.74 0.76 0 31 63 84 97
NL e 1.0& 0.97 1.00 1.03 1.03 1.03 105 64 o7 100 100
ES .. 0.00 0.31 0.51 0.76 0.97 1.06 0 29 48 71 91
SE(1) oo - 0.59 0.81 0.89 0.90 0.90 - 66 90 99 100

(2) e - 0.50 0.69 0.77 0.78 0.78 - 65 89 99 100
| 3G 1.00 1.01 1.01 ~ Lot 1.01 1.01 99 100 100 100 100
US(1) e 0.34 0.74 0.78 0.79 0.79 0.79 44 94 99 101 100

(2} v - 0.91 1.03 0.59 1.06 1.06 - 86 97 94 100

- 971 -

1 Time path of the response of the loan rate to a simufated 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 fo some 90% of the
long-run response.*? . : ‘ '

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 patiern 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.® 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,
Ttaly 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 cannot 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 crédit"; 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 1ates 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 actnally responds less vigorously after one
quarter (0.27) but more sirongly thereafier (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 unceriainty
teflects the unpredictability of the response of market rates to policy actions rather than shericomings 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;

Belgium:

Canada:

France:

Germany:

Italy:

Japan:

Spain:

Operating procedures: January 1990
Macro events: around 1989
Operating procedures: January 1991
Financial industry: 1990

Exchange rate: September 1992

Loan rate setting: January 1987

around September 1992
late 1989 - mid-1990
October 1990

Exchange rate
Macro events.

Operating procedures:

Direct controls: January-June 1986

September 1987 - March 1988

Operating procedures: November 1988

Financial industry: January 1989

Muacro events: late 1990

Operating procedures: January 1989 - May 1990

Financial industry: around 1990

Exchange rate: around September 1992

Announcement of standards for
overnight rate.

Widespread balance-sheet
restructuring.

Fixing of one, two and three-
month Treasury certificate rates
discontinued.

Pronounced heightening of
competition in the oan market.

Exchange rate turbulence.

Phasing out of the ceiling on
bank lending (encadrement du
crédit).

Exchange rate turbulence.
Reunification.

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.

Temporary imposition of
restrictions on lending.

Broad reform, including notably
a shortening of the maturity of
open market operations and a
large increase in their frequency.

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 change
in the prime rate.

Widespread balance-sheet -
restructuring.

Reform of operating procedures,
notably with greater emphasis on
interest rate objectives.

Pronounced heightening of
competition in the loan market.

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 June 1989 | Use of more explicit operating
States; objectives for the overnight rate,
Macro events: around 1990 Widespfead balance-sheet
restructyring.
Table 6
Statistical evidence of structural breaks
RL Equation RM Equation
Reason’ Date? Chow p-value Dummy - Chow Dummy
(%) (coefficient) p-value (%) (cqefﬁcient}
AU DC 85:4 n.s. - - -
OP/Macro 90:3 0.0%** - 0.0%** -
BE .......... oP 81:4 1.1%% - - -
CA ER 92:5 - 8. - 2.49%%*
FI 90:1 0.1%%* - - -
FR .o DC 88:1 3.1%%3 - 4,73 -
ER 92:5-93:3 - - 0.13%%* - §.23HE*
DE ...coocee Macro 90:1 n.s. - n.s -
IT s DC 86:1-86:6 - 0.13* - -
87:9-88:3 - .8, - -
JP o OP/FI/Macro 90:5 0.0%%* - 0.0%** -
NL i - 901 0.0%#* - n.s. -
ES s OFP/FI 90:7 0.0 % - 4 9% -
ER 92:9-93:4 - n.§ - 0.80%*#+
SE* ER 92:T11 (Q) n.s. s - - 14.7H5
UK ... Macro 90:1 4.4%% - 1.2%% -
ER 92:9 n.s. - n.S. -
us (1) .. OP/Macro 90:1 0.QF** - n.s. -
2y ...... 90:1 (Q) n.s. - n.s. -

Key: n.s. = not significant; DC = direct controls; OP = operating procedures; Macro = macrosconomic events; ER =
exchange rate; FI = financial industry.

! See Box § for details. 2 Dates for which the corresponding test was carried out. In the case of changes in operat.ing
procedures, a lag was generally allowed for so as not to contaminate the results of the tests. > Owing to multmolh‘n.canty,
the equations had to be re-estimated without dummies. * Too few observations for a test on macroeconomic conditions.
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Indeed, the effects of policies designed to contain downward exchange rate pressures are
very different across countries. 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.** In other countries, 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 AL,
Amnex I). This suggests that in certain countries the authorities have greater room for manoeuvre
when fighting speculative pressures.

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.#® 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 course, 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 countries, 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).%6 One notable
exception 1s Italy, where now the explanatory power of the new policy rate (the tender rafte) 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 procedures 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.*” 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 procedures, 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 picture regarding the response of the loan rate is also largely unaffected
(Tables 8 and 9). Although some noticeable changes appear to have taken place in certain countries,
the overall pattern of international differences is basically the same.

Indeed, in several countries the adjustment path is essentially unchanged. 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 capture the relatively faster speed of adjustment to changes in the Bank Rate
in the wake of heightened competitive pressures 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).*® 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
dre 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 fo obtain sensible results.
45 The Chow tests for Germany, however, do not reveal any statistically significant instability.
46 See Tables AL3 and A4 in Amnex 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 peried of more
agpressive prime rate adjustments. '
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Table 7

Determination of the loan rate: basic pattern of results (recent period)!

Short-run Lopg-run . Sample
A Aci RP RM R? SEE | DW | period
RP RM RP RM

AU .. * : 2 0.82 0.15 199 | 90:3-94:7
BE ... * ® * 0.89 0.18 201 | 91:4-94:7
“CA .. X * * * 0.82 0.27 190 | 90:1-94:7
FR ... * * * 0.53 0.13 212 | 88:1-94:7
DE .. x * 0.51 0.12 203 | 90:1-94:7
IT ... x * * 0.92 0.13 1.86 | 91:3-94:6
JP ... * * 0.68 0.09 181 | 90:5-94:7
NL .. * * * 0.74 0.11 1.98 | 90:1-94:7
ES ... * * 0.57 0.26 227 | 90:7-94:7
UK .. * 1.00 0.02 2.01 90:1-94:7
US... * * * (ws) * 0.71 0.11 171 | 90:1-947

1 The estimation peried is that shown in Table 1. 2 But practically indistinguishable from policy rate.

significant.#® 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
Netheriands 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:>? 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).°! 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 mjd-month while the policy and money market rates are end-of-month
observations (see Boxes 1, 3 and 4), in principle the speed of adjustment 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 Jamuary 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

Lean rate response to a simultaneous change in policy and market rates (recent period)!

Absclute change (in percentage points) As % of long-run response
2xSE P-value?

1 month | 1 quarter | 2 quarters 1 year 2 years | Long-rum % [ 1montk | Iguarter |2 quarters 1 year 2 yéars
0.8%° 0.74 0.79 0.85 0.87 0.87 0.43 0.0%%* 953 85 91 98 100
0.63 0.95 0.93 0.93 0.93 0.93 0.48 0.1%®* 68 102 100 100 100
0.77 0.86 0.95 0.99 1.00 1.00 0.77 932 77 86 93 99 100
0.51 0.53 0.55 0.58 0.59 0.59 0.55 0.0%*%* 86 89 93 97 (100
0.00 0.36 0.53 0.74 0.91 0.58 0.57 89.6 0 37 54 76 94
0.19 0.72 0.97 1.06 1.07 1.07 0.82 59.0 18 67 91 99 100
0.45 0.63 0.77 0.86 0.89 0.89 0.30 (. 2%%* 51 70 86 97 100
0.71 0.95 1.02 1.03 1.03 1.03 0.30 27.0 69 92 99 100 100
0.00 1.00 1.04 1.05 1.05 1.05 0.75 22.8 0 a5 99 100 100
i.00 1.00 1.00 1.00 1.00 1.00 025 - 100 100 100 100 100
0.70 0.77 0.83 0.85 0.86 0.86 0.33 0.0*** 81 90 96 99 100

1

response of the loan rate is equal to 100 basis points. > Overshooting, down to 0.65 in the second menth (74% of long-run response).

Time path of the response of the loan Tate 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

- el -




Table 9

Lean rate response to a change in the policy rate (recent period)!

Absolute change (in percentage pofints)

As % of long-run response

1 month. 1 quarter 2 quarters 1 year 2 years Long-run 1 month 1 guarter 2 guarters 1 year 2 years
0.83% 0.67 0.71 0.78 0.80 0.80 952 84 89 97 100
0.61 0.82 0.85 0.85 0.85 0.85 72 96 100 100 100
0.77 0.88 0.95 0.99 1.00 1.00 - 77 88 95 99 - 100
0.53 0.56 0.58 0.59 0.60 0.60 89 94 96 98 100
0.00 0.32 0.50 0.73 0.91 0.97 0 33 52 73 93
0.19 0.72 0.97 1.06 1.07 1.07 18 67 91 99 100
0.30 0.57 0.71 0.78 0.80 0.80 38 72 g3 98 100
0.71 0.90 0.95 0.95 0.95 0.95 74 95 99 100 100
0.00 0.95 1.02 1.05 1.05 1.05 0 91 97 10 100
1.00 1.00 1.00 1.00 1.00 1.00 100 160 100 100 100
0.62 0.79 0.84 0.81 0.81 0.81 76 C 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 1. ? Oversheoting, down to 0.59 in the second month (73% of long-run response).

- gEl -
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VL 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 in 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 leam 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 JFoint Difference®
Levels Long-run
Australia .c.coovvrerenn. 84.4 63.2 49.7 - -
Belpium ..., 77.2 48.1 90.0 - -
Canada .....ccccevvrnnnne 62.9 94.0 59.2 - -
France .ooovvveiiiennne 337 - - - -
Germany ........coee.., 18.3 2.3%* 4.7k +0.01 +0.11
Italy 472 19.5 52.4 - -
Japan ..cevveveereen.. 80.2 1.5%%* 5.0% +0.01 +0.25
Netherlands ............. 29.6 79.2 21.8 - -
Spain ..o, 68.2 97.1 918 . - -
Sweden (1) ..occconeee. 259 17.3 379 - -
(2} e, 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 - -
@) 29.0 16.4 37.0 - -

* A positive number means that upward adjustments are larger/faster than downward adjustments.
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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 mumber 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.’” 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 (Austratia, 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 Belginm 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 Itaiy (e.g. Bank of Haly (1988)) and Japan (Okina and Sakuraba (1994))

52 TFor Germany, the lombard rate could alternatively have been tried.

55 Since then the rate has been linked to the rate on cenfral bank advances.




Table 11

The rele of infrequently changed official rates

Behaviour of rate Regression results
ARO =0 ARG =0 RO coefficient Comparison with stapdard specification Fstimation
% obs. A impact A A long-run .\ B2 period
( ) 19805* 1990s! At A (:oefﬁgent2 coefi;£i1ent2 coefﬁgcient AR
BE (a).... 65 63 67 0.13%* - + 0.06 - 0.0 " +0.01 84:1-94:7
) ... - - - - - - 91:4-94:7
FR (a) .. .70 74 65 0.04%* - +0.02 - -0.02 +0.01 84:1-94:7
M) ... - - - - - - 88:1-.94:7 o
DE (a) ... 80 85 75 0.17%* 0. 2744 +0.12 +0.20 +0.05 +0.14 84:1-94:7 =X
) ... 0.10%:* 0.38%#* +0.10 +0.30 -0.22 +0.28 90:1-94:7 t
IT () coeneee. 76 &3 67 0.13%*%* - +0.06 - +0.06 +0.02 84:1.94:7
(®) ... 0.13* - +0.07 - 0.0 +0.01 91:3-94:6
P (a) .. 87 89 84 0.1 2% 0.28%i#3 +0.02 -+ 0,04 +0.08 +0.06 84:1-94:7
) ......... - 0.13%* - +0.13 0.0 +0.03 90:5-94:7
NLA e 78 82 71 0.19%* - +0.16 - 0.0 + (.01 84:1-93:12
US (a) 85 83 83 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. ° Sum of coefficients lagged one to three periods. 4 Hstimated to end-1993. 5 Prime rate.
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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 progy for sticky administered deposit rates which are an element in the loan pricing
decision.>

3. Marginal versus average cost of funds

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: summary of reszits
Germany Ttaly Spain
RD coefficients
0.35%%= 0.30%* 0.41%*
- - 0.32%
- (.12%%% -
0.1%%* 0.04%%% 0.8%%*
Comparison with standard specification
ATmpact® e, +0.54 +0.26 +0.41
ATONG-TUN ooiviiiiiirniriie e +0.01 +0.01 -0.27
AR? ottt +0.04 +0.01 +0.04
Estimation petiod ......ccevemvviieniciiieninn 1984:1-1994:7 1984:9-1994:6 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 Ttaly (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 lag is also present: if month-end observations for the loan rate are used, only the contemporancous 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 Ttaly. These findings suggest that it would be useful to consider
average deposit rates also in the other countries covered, especially where loan rates appear
comparatively sticky. . '
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ANNEX I

Detailed statistical and econometric information _

Graph Al1
Interest rate series and spreads *
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Graph ALl (cont.)
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Graph AL1 (cont.)
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Graph AL2
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Graph AL3
Simulations of loan rate responses (whole permd)
e Simulation 1: 100 b.p. increase in both policy and money market rates

m=—== Simulation 2: 100 b.p. increase in policy rate, money market rate endogenous
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Graph AL3 (cont.)
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Graph AL4
Simulations of loan rate responses (recent period)
momeeee Simulation 1: 100 b.p. increase in both policy and money market rates

mm=ww Simulation 2: 100 b.p. increase in policy rate, money market rate endogenous
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Graph Al4 (cont.)
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Table AlL1

Loan rate regressions: standard specification (whole period)!

AU BE CA FR DE 1T Ip NL ES SE(1) | SE@) UK US(l) | USE)
ARM oo, | 0205 01045 | _0.1d%%x | Qo0 | QL1%%x|  000%%%| 032%%% - - 0.74%0k | QEIRRE]  .0GFHK | 0A43HEx|  (84%
465 (1407 | @81 | @3D | @70 | (399 | (7.40) (10.2) | (19.79) | (2.92) |(10.84) | (8.24)
ARMg.] ... 0.42%%% | 039%xs| . . 0.18%%% |  Q07=ex| - - - - - 0.045% | - -
(1022) | (5.64) _ 432y | @94 (2.12)
ARMig o | - 0.38%%% |  Q26%%x| _003%F | - - . 0.16% | - - - - - -
(5.34) | (485 | (2.25) (2.23)
ARPY ..o 0.20%%% | . 0.88%%% | 040%*%| - 0.17HE*| - 1.og#kx | . - 0.94%%%| . -
(5.24) (16.08) (753) (4.77) (17.60) (49.14)
ARP{] s | - . - . - - - - 0.11%%% | . - - 0.23%%% | -
(2.80) (4.97)
ARP S oo, - - S 0200k | - - . - S021%k | - - - - -
(3.50) {2.66)
ARL{y oo, | - 0.22%%% | L Q37%%%| - - - 0.61%%% | 030%=] 020 | - - - -0.04% | - -
(3.86) | (4.60) 886 | .97 | (2.39) (2.00)
ARLAD oo 0.17H% | - 0.28%%x| - - - S0.16%* | - - - - - - - - 0.20%*
(3.61) | (3.91) (2.34) @2.57)
RLt] oo SO3%EE | J0.07F | -027FFE| J0.08FRE| L 0.10%FF | - 0.04%%F | L 0.08%F | - 0.33%%E | LQ00RK| J(ETRRE| 0 70%EE| L 063RkK] L0 16%RR| L0 TTRRR
‘ (3.18) | o | @2y | 61 | 66 | Gon | 352 | @59 | @51 | 666 | (53D | 739 | @54 | (519
RMi.] o - 0.10%% | . 0.06%%% | . 0.05%%% | 0.14% | 0.10%*s| 062k | 0.63%F| - 0365k | (. g4#*s
(2.21) (3.46) (3.02) (215 | (6.06) | (3.89) | (6.10) (6.99) | (5.43)
RPp| oo | OLLF%% - 0.27%%% | . 0.11%%% . 0.07%%%| 022%+ | . | - - 0.63%%% | _022%%s| .
_ (3.35) (4.17) (6.47) (3.74) | (229 (739) | (4.98)
R2......... . 0.80 0.71 0.82 0.45 0.51 0.77 0.62 0.80 036 0.86 0.96 0.99 0.76 0.78
SEE ..o 0.24 0.24 0.23 0.13 0.11 0.16 0.09 0.15 0.28 0.42 0.39 0.07 0.13 0.42
DW oo, 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

[

For the dummies included in order to tzke into account the 1992 ERM turbulence, see Table 6.
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Table AI2

Money market rate regressions (whele period)!

AU BE? CA FR DE IT P NL ES SE UK US(1) US(2)
ARPf oo 0.72%%% - LO4*s% | 146%%% | LOGFEE | Q.54%xk | 58k | ] 05Ees | (86FH | 0.80%x | 0.95%F% | Q80%E|  [L08%**
(10.03) (23.22) 621 | (1123 @71 | (293) | (14.53) (7.45) 8.79) | (248D | (12071 | (175
ARP;_{ - - . - 0.22%+ - - 0.35%%% | _ - - 021%%% | .
(2.51) (3.13) (3.28)
ARPy.» - - . - - 0.25% | Q3w - . - - . -
' (2.21) (2.94)
ARMi ] o 0.16++ - - - - - - S042%%% | - - - .
(2.37) (4.41) .
ARM;.2 - - - - - - - S0.19ERE | - - . - B
(2.96) :
RP(] o 028%5% | - 1.04%% | 0.82%%% | 338k | 2% 0.11%x . 0.58%%% | 0Q0%K* | Q7IFFX | 033Es| Q0%
(2.96) (13.05) (8.69) (4.30) (2.59) (2.20) (5.47) (4.00) (7.61) (4.80) (5.32)
RMg. | S020%k | - S123%s | _0R5wek | L0345k | Q2 RRs | 0 ]3%s - S0.60%HF | L 0.93kEx | L gpEeE 034545 | () 03%ax
(3.08) (13.16) (9.59) (4.45) (3.74) (2.33) (6.14) (4.24) (7.66) (4.94) (5.42)
[ 0.54 - 0.82 0.44 053 0.20 0.64 0.64 0.33 0.82 0.83 0.65 0.89
SEE oo, 0.51 - 027 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

! 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 Hne with the rate on three-month
Treasury certificates, the best indicator of a policy rate until the reforms in January 1991,




Table AIL3

Loan rate regressions: standard specification (recent period):

AU BE CA FR- DE IT JP NL ES TK US (1)
ARM ............ - 0.63%** - 0.05%* - - 0.45%%* - - - Q37
(11.98) (2.57) (6.46) (3.24)
ARM-1 .o - - .15%* - - 0.19%* R . - 0.19m#= “ _
(2.09) (2.04) (3.46)
ﬁRMt-z -------- - - ().3]F*=* - - - _ - .1 3%** - .
(#.19) , (2.39)
ARP: 0.83%** . 0.77%%* 0.46%%* - 0,1 9%+ _ 0.7 %% - 1.00** 0.33%%
(9.61) - (11.1) (7.17 (B.55) (8.46) (151.4) (2.53)
ARPy ] . R R R - - 0.15%%# - - - - -
(3.81)
ARPr2 ... R - (034340 - - - _ - . - -
(4.09)
ARLE ] ovenn w23k - - - - 0.43%% . - - - .
(3.63) (4.69)
ARLLD v - - - - - - - - - - -
RLET e _ Q5% - 1LIB¥** - .30+ - 0.14%%* - 0.10%** -0.11%* - 022k - 0.5]%k* - 0.48%%* - - 0.28%**
{2.46) (7.37) (2.95) 3.4 (3.53) (2.08) (4.35) (4.90) (4.25) (3.58)
RMt 1 oo, 0.22%= 1.10¥** - 0.08%*** - - 0.20%** 0.20%** - - 0.48%%*
(2.36) (7.44) (3.33) 4.67) (2.96} (4.26)
RP{1 v - . 0.30%+* - 0.10%¥* 0.11%* R 0.32%%* 0.5]%%% - . 0.24%%
(2.88) (4.68) (2.27) (2.71) (4.46) (2.34)
[ 0.82 0.89 0.82 0.53 0.51 0.92 0.68 0.74 0.57 1.00 0.71
SEE ....coveene. 0.15 0.18 0.27 0.13 0.12 0.13 0.09 0.11 0.26 0.02 .11
DW .. 1.99 2.01 1.80 2.12 2.03 1.86 1.80 1.98 227 2.01 1.71 .

—_

For the dummies included in order to take into account the 1992 ERM turbulence, see Table 6.
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Table AL4

Money market rate regressions (recent period)

ARPt.9 ...

AU BE CA FR DE IT? hyd NL ES UK?2 US (1)
0.73%%+ 0.975%+ 1.06%** 1.48%%% 0.73 %% - 0.68%%* 0.98*** 2.3g%%% - 0.80%#*
(4.41) (8.16) (11.47) (4.30) (6.61) (8.24) (10.20) (8.22) (8.22)
. 0.81%%+ - - 0.28%* - - - - - -
(4.19) (2.10)
- - 0.50%%* . . S0.31%= - 0.25%* | _021%* - 0.78%%% - 0.26%%*
(3.86) (2.13) (2.76) (2.47) (7.28) (3.04)
. - 0.44%%* - - . - - . - 0.21% - -
(4.66) ‘ _ (2.14)
0.43%+ - 128w 0,96+ - - 0.22%% - - - 0.47%%%
(2.3%) (3.66) (7.02) (2.3%) (4.34)
- 0.46%+ - CLaREEE | (g - - - 0.25%% - - - - 0,485
(2.51) (8.76) (8.27) (2.40) (4.36)
0.42 0.77 0.74 0.43 0.49 - 0.62 0.66 0.63 - 0.70
0.25 0.28 0.37 0.75 0.15 - 0.13 0.14 0.50 - 0.13
1.97 236 2.07 2.07 1.95 - 2.09 2.39 2.43 - 1.89

b

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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SD
SEE
DW
CH (x)

Ak

Sk

()

RC
RO

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 t-statistics

not applicable/not statistically significant

not available

lending rate

money market rate

policy rate

(average) cost of deposité

opportunity cost rate

standing facility rate

AU
BE
CA
FR
DE
IT

P

ES
SE

Us

Australia

Belgium

-Canada

France

Gérmany

Ttaly

Japan
Netherlands
Spain

Sweden

United Kingdom
United States
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Is there a credit channel in the transmission of monetary policy?
Evidence from four countries

Costas Tsatsaronis
Bank for Internaticnal Settlements

I INTRODUCTION!

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's® 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 sensttive expenditure. This ability of monetary
policy to influence aggregate demand hinges on three assumptions:3 (1) 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,* or by providing a platform permitting longer-term relationships to be established
that, in turn, reduce the scope for informational asymmetries and thus agency costs.” 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

1 This paper has benefited from the comments of Dr. Horst Bockelmann.

2 Throughonut 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 guantity constraint 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 known, 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 issuc 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 "instrument” (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"% 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. -

IE. 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 "Anglo-Saxon™" 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.” 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.® 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".? 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 statisfical 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 mistakes). 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 Bernanke 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 unambigyous!®
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.ll 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 announced early in 1994 by the Federal
Reserve in the United States, for example, are not included in the list of episodes.!?

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 of restrictive 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.!? 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 {0 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 Bundesbank respectively.

12 Other examples of apparent policy tightenings that do not qualify as "dates” are the 1966 "credit 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 "Barber boom" in the United Kingdom in 1971-72,




- 158 -

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,' 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
Furopean 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 banks to supply directly a wider array of services but alse to some extent encourages the active
participation of financial intermediaries in the govérnance of big corporations and makes them
partners in the decision-making process.!® The "Hausbank" institution in Germany and the "keiretsu”
groups of industrial and financial 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 1 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 "continental" should not be interpreted as encompassing all the couniries 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).

Compesition of external finance for non-financial corporations, 1985
(numbers in percentages)

United States United Kingdom Japan Germany
Domestic banks ....... 32 62 53 73
Other domestic
institntions .............. 9 6 38 5
Securities ..o 56 19 8 4
Other .....ocorvvvrenens 4 ' 13 2 17
Debi/Asset ratio ....., 0.50 0.52 0.73 0.71

N.B.: The data are not fully comparable, See Borio (1990), Tables 2 and 14, for exact definitions.

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.!” 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 degree 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

i6 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, i

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 aythorities
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.!® In Japan, several authors refer to the central bank's previous policy of "window
guidance" by which banks 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 shects adjusted. The
tightly conirolled system of interest rates, on both bank liabilities and loans extended, increased the
leverage that the Japanese monetary authorities had on the banking system.!?

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.?? 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 fried 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 carlier years
. and the period after 1980 is potentially instructive, as it will refiect 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.

L. 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 Ys and past Xs) and compare the performance of various
explanatory variables. These tests are sensitive to the specification of the forecasting equations,?! so

18 Many of these letters have subsequently been published in various issues of the Bank of England's Quariterly 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 systemn's de facto anchor, it has been relatively free to adjust the value of its currency vis-a-vis the rest of
the worid.

21 Whether one uses log levels or growth rates, whether a trend is included, and especially to the lag length of the rh.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 1a to 1d 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 1.

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. Qutput, 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 evalnate 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 vields 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) if the 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 cach 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.?# The idea is that this latter set of tests will
show how much of the predictive ability of the financial variables is not atiributable 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 of real 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, M2 seems to
perform quite 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.??

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 market 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 i 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 couniries. 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 fransmission 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 1a-1d 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
mformation 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 estlmate 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 response to monetary policy
tightening. This "normal" path is estimated using univariate forecasting equations of the following

type:

Aln(X) =c+t+ ZAln(th) + ZS +g
i=1 i=1

where X; is the variable of interest (in turn the measure of economic activity chosen, a monetary
aggregate or bank loans), §; are seasonal dammies that are included when necessary, ¢ a constant and t
is a linear trend. A full year of lags (i.e. n=12 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. T 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 1a to 1d 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. Fconomic
activity shows a faster response to a policy shift in Germany and the United States, where the
deviations hecome 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 My 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 1t
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,?’ 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, 1
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 Ttis 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 mdustnal 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 1d. This is something that
has been observed in several studies, including Bernanke and Blinder (1992), Romer and Romer (1990) and Gertler
and Gilchrist (1993).
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n T P
AIn(X,) = ¢ +t+ 3 Aln(X_)+ SAI(Y, )+ £S; +&
i=-1 i=1

i=1 i=-4

where Yy 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 1a to 1d 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 almost 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 M 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 Ms.??
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 M) 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 {o 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 M1 extending from 1963-93. The M series that exists inctndes several discontinuities
owing to revisions and, even though some of themn 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 My the resulis 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.?8

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 common 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 common features are even weaker,

P 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 dummy variable are then included
as exogenous components in a three-equation VAR system which also includes six months of lags??
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 dummies where necessary.
The following exercise is then performed: a one-period, unit shock is applied to the current period
policy dummy, and the impulse responses of the endogenous variables are subsequently graphed for
three years into the futurc. These responses are the sum 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 dummy 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.?0 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 shock®! (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 tweniy 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 T 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 VAR are strikingly similar to the plots of
the average forecast errors of the same variables after a policy shock (Figure-1a). Not only does the
general shape of the responses conform to that of the earlier graphs, but also the magnitude of the
deviations i8 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 M 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 My 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 comresponding 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 ¢umulative deviations of M1 from its forecast pat!i 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 chamnels
between the two periods of different monetary policy regimes in the United Kingdom.

The VAR impulse responses, therefore, generally confirm the resulis 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 confrary, in the early sample,
when the credit channel might reasonably have been expecied 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 hypotheses 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 VAR 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.
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for domestic bank credit were available, suggest that banks were quite successful in shielding the
supply of loans to their clients from the adverse influence of restrictive monetary policy.

The results for Japan point in the opposite direction, offering evidence supportive of bank
credit's primary role in the fransmission 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 Ma+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 bank 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 impuise responses, these are not nearly as important as in the case
of Japan.3* T have chosen to work with nominal variables to keep this study in line with the practice
followed by other researchers.® 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 banking 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 M2 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 chamnel" 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 fransmission 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 confrols, 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 asymmetries that lie at the root of the
credit view of the transmission mechanism. These procedutes, however, impose additional constraints
on the operation of the banking 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 results are virtually identical whether one uses nominal or real money and loans series. .

35 Romer and Romer (1990) and Ueda (1993).
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relative shares of loans and other marketable securities as the Habilitics side of the balance sheet
shrinks after an episode of restrictive monetary policy. It is in this sense that monetary policy becomes
to a large extent a "credit availability” policy, hence the Jeading 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 alicrnatives, 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.
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Table 1a
Prediction equation results
Germany

1957-9¢ Tnd. prod. Sales Orders Empl, Unempl.

1 ST 0.13444 0.44738 0.15632 0.60214 0.06017
0.827 2.263 1.394 1.447 - 2.566

M2 oevvevmrrennscssissinee 0.23572 0.34913 0.95647 0.68205 0.20993
1110 0.326 0.413 1.566 - 1017

Day-to-day ...ocooveviemeenninan, 0.00051 0.74299. 0.00140 0.00003 0.00169
- 4.666 - 11148 - 3,958 4.689 3.935

231571 RO 0.00020 0.01440 0.00087 0.00001 6.00100
- 4.551 - 0.657 - 3.452 4.515 3.582

Government bonds ........... 0.00102 0.40961 0.00117 0.00408 0.00968
- 3.637 - 0,939 - 3417 3.977 3.016

Term spread .........oooeevene 0.03605 0.55033 0.02169 0.00373 0.34921
- 3057 - 0.193 - 3.633 2.669 2.434

Quality spread ................. 0.05411 0.00718 0.32161 0.40882 0.63540
- 2.656 - 1.000 - 1525 2.147 0.054

Bank loans ....cccceevvivnicinnns 0.02508 0.02938 0.09314 0.19096 0.80943
0.577 2.398 - 0.194 1.792 - 0.904

1%74-90 Ind. prod. Sales Orders Empl. Unemph,

M e 0.05156 0.03902 043761 0.26614 0.28966
0.193 1225 1.599 0.682 - 1.732

M2 e - 0.79620 0.01332 0.77208 0.33557 0.52445
03560 - 0.104 - 0.148 0.979 0.507

Day-to-day ....ovvvieciinns 0.00641 0.35145 0.00202 0.00002 0.00839
- 3.755 - 1.003 - 4223 4.582 3.604

Fibor ..occvviviniiniin e 0.00907 0.02051 0.00003 0.00001 0.03556
- 2914 - 1110 - 3.363 4.025 2.694

Government bonds ........... 0.00011 0.92107 0.00979 0.16224 0.01600
- 1.890 - 0.087 - 2.917 2.641 1918

Term spread J...vvvviniennnn 0.01151 0.51598 0.02765 0.00025 0.38442
- 3123 - 0487 - 3430 3.852 2.063

Quality spread .............oee. 0.32604 0.14861 0.07490 0.03371 0.50810
- 1371 - 2.047 - 1.344 2.586 1.030

Bank loans ........ccccovvninns 0.04893 0.29529 0.02765 0.11713 0.56096
1534 0.751 .446 2.529 - 0.481
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Table 1b
Prediction equation results
Japan

1961-93 Ind. prod. Sales Stocks Empl. Unempl.

M1 covvrrnivriemeee e, 0.60000 0.85128 0.00997 020108 0.49676
2.144 - 1.253 - 1.862 0.005 - 0.879

1% 1 15 SRR 0.00000 0.89392 0.01118 6.30477 0.20438
3.538 0.470 - 2.838 0.957 - 0.999

Callrate ..oooevviiiieieenienees 0.39923 0.92198 0.05857 0.12621 0.15609
- 2.063 0115 0.990 1.861 0.219

Government paper ............ 0.99399 0.01339 0.82810 0.02856 0.01186
{two months) - 0451 0.195 0.014 2.130 0.121

Commercial bills ............. 0.07530 0.06825 0.00000 0.00007 0.00126
- 1.898 0.530 - 1160 2,127 1377

Termspread .........c.cooeeee. 0.21222 (.28649 0.27672 0.00000 0.02952
2711 - 0.165 - 2.482 2.320 1.875

Quality spread .........ceee 0.00031 " 0.05836 0.01172 0.0268% 0.61786
(long) 0.853 - 0.449 2445 0.868 - 0.591

Bank 10808 ...cooevriimiiinnns 0.46831 0.00308 0.65484 0.96885 0.66735
1958 - 0.604 - 0.652 0.686 - 0471

1980-93 Ind. prod. Sales Stocks Empl. Unempl.

Y TR 0.00159 0.51875 (0.12323 0.05665 0.11716
1.295 - 1.568 - 0.031 1.437 - 1100

Mat+CD ol 0.00002 0.14977 0.65832 0.01246 0.00012
3.947 2.430 - 0.261 2.170 - 2.831

Call rate .....ovvvrmrnniniiniinens 0.96081 0.01087 0.58410 0.34004 0.23880
0.045 1.749 0.157 0.300 - 1.495

-Government paper ............ 0.83071 0.00871 0.99632 0.69564 0.19931
(two months) | - 0284 0.906 0.212 0.207 - 1777

Commercial bills ..coevveens 0.62214 0.12093 0.56765 (.31352 0.01131
- 0.745 0.798 ~ 0.076 0.434 - 0.801

Term spread ....ooooinnennn ©0.34655 0.03618 0.92236 0.82130 0.54020
) 2,015 (.555 - 0.581 0.133 1.495

Quality spread .......ocvvvne. 0.08302 0.13036 012122 0.78252 0.05151
(long) - 1.343 - 1.026 - 0.072 0.283 1.985

Bank loans ......cccccveevanenn. 0.10363 0.00055 0.63278 0.72695 0.65466
2.449 2.522 0.928 1.534 - 1.774
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Table 1c
Prediction equation results
United Kingdom

1963-93 GDP Cons. Invest. Sales . Stocks Unempl,

M2 i - 0.17693 0.06662 0.91604 0.060835 0.02175 0.00000
2.048 2.481 0.626 3.123 2.835 - 2.643

M4 i e 0.39913 0.00930 0.55388 0.07918 0.03466 0.47289
1.320 0.949 - 0.158 1.958 2.087 - 1.5340

Minimum Jending rate ...... 0.00919 0.02333 0.10672 0.43767 0.03484 0.00012
- 3.011 - 2.291 - 2.087 0.687 - 0.901 3.073

Treasury bill ...ococveviininien 0.02850 0.01314 0.12668 0.93056 0.08001 0.00005
(three months) - 3.131 - 2.453 - L721 0.390 - 0.7608 2973

Government bonds ........... 0.25513 0.02829 0.01000 0.01085 0.66281 0.00087
(ten years) - 1.147 - 0.971 - 0.705 2.874 0.147 2.038

Term spread ...ocvenvineeennn, 0.09469 0.15204 0.20941 0.60710 0.12866 0.22256
2.118 1.971 1.741 2.782 0.856 ~ 1.400

Quality spread .....coceeeenn. 0.07147 0.43239 0.29544 0.12909 0.30602 0.15756
~ 2416 - 0.677 - 1694 0.459 - 1.283 0.304

Bank [0ans ....coceveienvnnn, 0.43239 0.00403 0.85522 0.01048 0.07891 0.41054
1.500 0.954 0.822 1611 2.455 - 1512

1979-93 GDP Cons. Invest. ‘Sales Stocks UnemplL

M2 iy 0.29562 0.41821 0.35329 0.05633 0.00003 0.00115
1.722 1411 0.463 2412 3017 - 1.055

MY et 0.01459 0.00443 0.16804 0.45837 0.09831 0.66071
0.744 0.209 0.274 - 0.341 1.606 - 0.708

Minimum lending rate ...... 0.01127 0.00323 0.00131 0.02031 0.00004 0.009%6
- 3.165 - 3.439 - 3.809 - 2.698 - 2750 3.073

Treasury bill .oooooieeeiinnnis 0.02548 0.00523 0.01729 0.02658 0.00142 0.01817
(three months)- - 2.976 - 3118 - 3.025 - 2.789 - 2.280 2,611

Government bonds ........... 0.14281 0.02223 0.00626 0.00024 030578 0.11354
(ten years) - 1.841 - 2261 .- 1516 - 3394 - 1719 1744

Term spread ...ooooooevvevnnnnns 0.03751 0.01330 0.00196 0.28155 - 0.00030 0.14381
2.373 2.960 2.338 0.791 0.782 - 1.527

Quality spread ...............o. 0.59634 0.382097 0.12355 0.08461 0.00006 0.10606
- 0.003 0.546 . - 1.722 - - 2.074 - 4.683 1,264

Bank Ioans ...ooooevveevevenninn 0.23114 0.79171 0.21728 0.53664 0.07347 0.89041
0.564 0.236 1.145 - 0.337 1.434 - 0.606
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Table 1d
Prediction equation results
United States
1959-93 Ind. prod. Sales Durables Empl. ‘Unempl.
MY rrrieree 0.02888 0.29984 0.02695 0.02989 0.20993
2.830 1.633 3.463 2.918 - 1.367
M2 i 0.00015 0.00011 0.00021 0.00160 0.09170
3.976 4.306 4.533 3.818 - 2.051
Federal funds ......c.cccees 0.11965 0.43202 0.12841 (.45252 0.2179%6
- 0.526 0.930 0.084 0.549 1.678
Treasury bill ...oocooieriienine 0.07255 0.89832 0.56312 0.14452 0.34161
(three months) - 1.835 - 0.751 - 1.397 - 1046 1.738
Government bonds ........... 0.03097 0.00385 0.11386 0.25169 0.22524
(ten years) - 2768 - 1.328 - 1,911 - 2,064 2.463
Term spread .....ccoovviinienns 0.00079 0.00169 0.03111 0.01183 0.00041
- 4.368 - 2.003 - 2.680 - 3.337 3.457
Quality spread ................. 0.00000 0.3319% 0.00016 0.00001 0.00216
- 4.682 - 1811 - 3.785 - 3375 2.746
Bank 1oans ......cccoeveeiieene 0.55010 0.15668 0.50991 0.16375 0.04870
1.453 0.654 1218 2210 - 1032
1973-93 Ind. prod. Sales Durables Empl. Unempl.
M e 0.07210 0.25585 0.21602 0.12129 0.31480
2.377 0.608 1911 1.274 - 0.836
LY o OO 0.08405 0.00321 0.42621 0.04759 0.22820
2.844 2.693 1.621 1.92¢ - 1726
Federal funds .................. 0.01091 0.73871 0.19213 0.12810 0.06740
- 0.465 0.583 - 0.868 - (1.29% 2.009
Treasury bill ...ocoeviinnnnenn, 0.10560 0.89213 0.46071 0.11726 0.18773
(three months) - 1.279 - 0.783 - 1734 - 1.316 1.966
Government bonds ........... (.06558 0.00781 (.12308 0.30975 0.27376
(ten years) - 2.093 - 1.528 - 2.310 - 2.243 2514
Term spread ....cccovvveiinnns 0.00240 0.00010 0.02749 0.00217 0.00318
- 3.736 - 2782 - 3150 - 3.348 3.182
Quality spread ....ooovieninns 0.00058 0.75015 0.03041 0.00660 0.00110
- 3172 - 1381 - 2772 - 1.835 1,473
Bank 10ans ....ccvevvervenreenns 0.22318 0.22945 0.30276 0.00146 0.60474
- 0.467 - 0.260 0.213 0.319

- 0.503
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Table 2a
Prediction equation results conditional on policy proxy
Germany

1957-90 Ind. prod. Sales Orders Empl. Unempl.

M1 et 0.77554 0.52913 0.09625 0.77869 0.70237
- 0.753 2.063 - 0.952 0.091 - 1120

M7 i 0.25409 0.36672 0.67930 0.50517 0.40793
1,320 0.221 1.054 1.659 - 1140
Day-to-day ....oceviviiieccienns na. n.a. .8, na. n.a.

FIbor vvinininniniiiinanin 0.48719 0.00567 0.14860 0.06569 0.66389
- 0.643 0.538 1.250 0.720 0.998

Government bonds ........... 0.09782 0.54400 0.13687 0.30131 0.05777
- 1.043 0.326 - 0.293 1.035 0.952

Term spread ..iveevvernenniinine 0.42492 021031 0.83575 0.18987 0.96749
1.349 1.887 0.093 1.687 - 0812

Quality spread ......cccovnne 0.64863 0.00241 0.28335 0.19977 0.99819
) 0.118 0.398 0.972 0.134 - 0.142

Bank loans .............. PO 0.04418 0.02554 0.16387 0.27509 0.82143
0.298 2.351 - 0.236 1.226 - 0.577

1974-90 Ind. prod. Sales Orders Empl. Unempl.

M o 0.05798 0.05763 0.32427 0.66355 0.79299
- 0775 0.588 - 0.071 0.043 - 0.265

M2 i 0.85801 0.01861 0.45565 0.06952 0.61642
0.960 0.232 0.812 2.188 0.365
Day-to-day ...coovvrvirmrininnnnn n.a. n.a. 1.2 n.a. n.a.

FIBOT ovvnvieiceenes 0.25003 0.17391 0.00245 0.06450 0.01297
1.951 0.378 0.766 1.321 - 1.647

Government bonds ........... 0.00024 0.86529 0.26840 0.32187 0.06770
0.782 0.643 - 0110 1.044 - 1.225

Term spread .....oovvvvvienienns 0.32447 0.44281 0.24263 0.31344 0.87479
0.085 0.858 0.293 0.501 - 0.192

Quality spread .....cceoecenene 0.17547 0.72678 0.02424 0.16753 0.62585
- 0.336 Lo76 0.381 0.407 0.598

Bank loans ......oovceeeneenn, 0.15811 0.26737 0.04423 0.47205 0.67868
1.265 1.186 0.878 1.968 - 0.404
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Table 2b
Prediction equation results conditional on policy proxy
Japan
1961-90 Ind, prod. Sales Stocks Empl. Unempl
M1 i 1.00600 0.81677 0.01002 0.18276 0.38833
1.677 - 1319 - 1.592 - 0.394 - 0.962
Ma+CD v, 0.00000 0.88222 0.00405 0.44380 0.12415
3.349 0.593 - 3.039 0.756 - 1.168
Call rate oeovvvvvvrerieeieniennaes na. na, n.a. na, - n.a.
Government paper ............ 0.39642 0.01596 0.16949 0.15674 0.03698
(two months) ' 2,108 0.213 - 0.182 0.081 - 0.497
Commercial bills ............ 0.18129 0.09559 0.00000 0.00009 0.00153
' - 0.544 1.681 - 1.793 - 1376 0,688
Term spread .........cccuieviens 0.74116 0.34609 0.02493 0.24649 0.10825
1.590 - 0.053 - 2220 - 0.026 1.658
Quality spread .........c..o.... 0.00207 0.01381 0.00919 0.00000 0.03488
(long) - 3135 - 1.049 2.762 - 2137 1.897
Bank Ioans ......occoeeeeenenne. 0.41354 0.00067 0.77015 0.83052 0.52976
2.040 - 0.603 - 0.871 0.510 - 0.522
1980-93 Ind. prod. Sales Stocks Empl. Unempl.
S 0.00132 0.72017 0.04867 0.05596 0.09777
. 1.231 - 1.400 - 0.244 1.289 - 1012
M2tCD i 0.00001 0.10613 0.68282 0.01561 0.00008
4.348 2.469 - 0410 2.197 - 2595
Callrate ...oooovveeeeeeeenes oeeees n.a, n.a. n.a. n.4, na.
Government paper ............ 0.31045 0.01425 0.91869 0.66370 0.01212
(two months) - 0.375 - 0.713 0.169 - 0.582 - 1.583
Commercial bills ............. 0.45003 0.21979 0.14851 0.20492 0.00319
0.148 - 0.736 0.243 0.846 - 1285
Term spread ......coovvvirennns 0.14400 0.01642 0.98722 0.79527 0.70860
2414 1.870 - 0.530 0.300 1129
Quality spread .....c.ocvenee. 0.05752 0.13817 0.12949 0.80829 0.04217
(long) - 1441 - 0.859 - 0.281 - 0.460 2210
Bank 10ans .....cc.ceeevrninnes 0.03637 0.00062 0.65447 0.57399 0.67474
3.092 2418 0.960 1.933 - 1469
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‘Table 2¢
Prediction equation reseits conditional on policy proxy
United Kingdom
1963-93 GDhP Conas. Invest. Sales Stacks Unempl.
M2 i 0.37383 0.14510 0.98751 0.00367 0.02055 0.00000
1.507 2121 0.245 3.422 2.874 - 2.345
Mg e 0.09309 0.01638 0.26891 0.04573 0.04354 0.15608
2.104 2.149 0.764 - 0.428 2.059 - 2136
Minimum lending rate ...... n.a. n.a. n.a. n.a. m.a. n.a.
Treasury bill ....ocovevrnrincen. 0.20995 0.37306 0.04823 0.70266 0.71673 0.06896
(three months) 1.373 0.679 2.442 - 1,164 0.398 0.409
Government bonds ........... 0.33941 0.59262 0.28986 0.00086 0.63728 0.11496
(ten years) 1.505 1.001 0.944 3.457 1.207 0.168
Term spread ...c.cooreerrvaniee 0.30755 0.43382 0.08307 0.00030 0.73865 0.90793
0.977 0.767 0.526 3.999 0.801 - 0.377
Quality spread ......ooovvunen. 0.25460 0.30215 0.58629 0.04685 0.74508 0.05932
1.521 0.816 - 1.146 0.520 - 0.859 - L119
Bank foans ..........ceeeereene 0.11401 0.00024 0.22841 0.01242 0.08371 0.06135
2.390 3.024 2.004 1.651 2.321 - 2,607
197993 - GDP Cons. 7 Invest. Sales Stocks Un_empl.
MY e 0.34874 0.48449 0.38878 0.29885 0.00001 0.00275
1.642 1375 0.417 1.433 1.660 - 0.778
MY et e 0.00225 00717 0.00297 0.84421 0.00381 0.00036
3.403 1.994 1.783 - 0.034 2.968 - 3131
Minimum lending rate ...... n.a. ' n.a. n.a. n.a. n.a. n.a.
Treasury 1511 S 0.41845 0.32521 0.00000 0,34995 0.02784 0.12186
(three months) 1.540 1.031 5205 1156 2.963 - 1260
Government bonds ........... 0.23980 0.14169 0.05773 0.07400 0.27862 0.66733
(ten years) 0.720 0.899 0.370 - 2.594 - 1.020 0.788
Term spread ..o.oc.ocovvveeene 0.11500 0.33972 0.03327 0.00595 0.04589 0.54523
1.215 1.39% - 0.691 - 2.961 - 1708 1.376
Quality spread ....c..ccoveeeen. 0.96987 0.47421 0.00944 0.44215 0.00114 0.10327
- 0323 0.899 - 3.006 - 0.780 - 3.823 0.745
Bank 10808 ....ccvieeiiinaiinnns 0.00387 0.32893 0.00024 0.82513 0.00013 0.01434
3.157 1.705 3.155 - 0.312 2.794 - 3.166
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Table 2d
Prediction equation resuits conditional on policy proxy
United States
1959-93 Ind. prod. Sales Durables Empl. Unem;il.
M1 oo (0.03982 0.33480 0.05465 0.04320 0.13352
2.855 1.464 3.269 2.804 - 1.089
M2 errerreer e rreeee e 0.00000 0.00047 0.06001 0.00037 0.03081
5.263 3.977 4.885 4,202 - 2315
Federal funds ........coviveene na. n.a. n.a. n.a. n.a.
Treasury bifl ..., 0.01832 0.06026 0.02733 0.00881 0.51937
(three months) - 3.441 - 3.057 0.004 - 3.367 0.357
Government bonds ........... 0.00026 0.00008 0.00163 0.00587 0.35590
(ten years) - 4.361 - 3.199 - 3222 - 3.913 1.716
Term spread vovvvvirvvriiininns 0.00030 0.00024 0.00168 0.00904 0.00321
- 4.701 - 2.850 - 3.222 - 3.651 3.103
Quality spread .......coovvenens 0.00000 0.31315 0.00142 0.00002 0.00909
- 4,565 - 1938 - 3.789 - 3.362 2.382
Bank 1oans ......c.cooccveivinens 0.61643 0.19139 0.45086 034173 0.02836
1.394 0.659 1,323 1.927 - 1,462
1973-93 Ind. prod. Sales Durables Empl. Unempl,
L% 0.28362 0.32415 0.37118 0.36335 0.17646
1.933 0.589 1.748 0.999 0.033
M2 e e 0.00190 0.00226 0.05240 0.00417 0.10247
4293 2.545 2.322 2.892 - 2.086
Federal funds .................. n.a, n.a. n.a. n.a. n.a.
Treasury bill ....ooooviinnennnn, 0.07822 0.17212 0,37924 0.08110 0.30088
(three months) - 1.998 - 2,479 - 1.825 - 2.397 0.120
Government bonds ........... 0.00836 0.00056 0.09273 0.11930 0.72423
(ten years) - 2.803 - 2.887 - 2456 - 2.860 1.208
Term spread .o.ovvinvenennnn, 0.00630 0.00002 0.02265 0.02270 0.05565
- 3.828 - 3361 - 3.035 - 3177 2.562
Quality spread ....occvvvvreenn, 0.00161 0.61720 0.04465 0.01287 0.00316
- 3163 - 1,481 - 3.028 - 1.954 1.176
Bank 1oans .....ccccceeeeviernns 0,24860 0.30730 0.29043 0.00513 0.55944
- 0.607 - 0418 - 0055 011l
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Figure la

Unconditional Average Forecast Errors
Germany
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Figwre 1b

Unconditional Average Forecast Errors
Japan
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Figure lc

Unconditional Average Forecast Errors
United Kingdom
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Figure 1d

Unconditional Average Forecast Errors
United States
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Figure 2a

Impulse Responses {o a Policy Tightening
Germany 57-80
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Figure 2b

Impulse Responses to a Policy Tightening
Japan 61-23
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Figure 2¢

Impuise Responses to a Policy Tightening

0.025

United States 59-93

-0.000
-0.025
-0.050
-0.075
-0.100
-0.125

-0.150

0.025
-0.000
-0.026
-0.050
-0.075
-0.100
-0.125

-0.150

[

— | QUTPUT _—

LOANS R —
MONEY - - - -

U o
Months after the Episode

T T

Impulse Responses to a Policy Tightening
United States 73-93

I

!

|

1 & 11 18 21
Months after the Episade

Impulse Responses to a Policy Tightening
United States 59-73

0.05

-0.00

-0.05 —

-0.10 —

<018 —

-0.20 —

OUTPUT [E—
L.OANS _
MONEY = e e -

-0.25

1 5 9 21




% deviation

% deviation

% deviation

- 185 -

Figure 2d

Impuise Responses o a Policy Tightening
United Kingdom 63-83
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The monetary transmission mechanism:
evidence from the G-7 countries

Stefan Gerlach and Frank Smets
Bank for International Settlements

I 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 IT 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 ITL 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 assumptions 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 1V
and simulate the effects on the level of real GDP and prices of a 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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Ii. METHODOLOGY AND DATA

In this paper we use Structural Vector Autoregressions (SVARSs) to analyse differences in
the effects of monetary policy in the G-7 countries. There are several reasons why SVARs 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, SVARs are easy to estimate, which
makes them particularly suitable for multi-country studies.

Notwithstanding their many advantages, SVARs are also subject to limitations. While
SVAR 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 SVAR 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, SVAR techniques
unfortunately 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 SVARSs is that the results are sensitive to the
ways in which the models are identified. Thus seemingly small changes in the identifying
assumptions 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 incumbent 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 SVAR and motivate our choice of identifying restrictions. Section III
then turns to the results. '

1. " The empirical medel

The purpose of SVAR 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 shifis 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, let x; = [Ayt Ap, 1}] be the vector of endogenous variables, with Ay,
denoting real GDP growth, Ap, the rate of inflation and r, the nominal short-term interest rate,!

I The stationarity properties of the time series used are examined in the data appendix.
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Furthermore, let &] =g & e?] be the vector of structural shocks, with &} denoting a supply

shoclk, s‘f a demand shock and €7 a monetary policy shock. Typical examples of supply shocks are
exogenous changes in energy prices or the terms of trade, productivity shocks or 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)g, (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 SVAR 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
VAR literature, the choice of the dimension of the SVAR 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 economics 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 counld very well differ
from the effect of "pure" policy shocks, e.g. because the éxchange 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 themnselves 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-
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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, Whlch often dominate
the information they contain about changes in the state of pohcy

Conceptually, the ideal interest rate to use as a measure of the stance of monetary policy
swould 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
banks 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 banks'
monetary operating techniques. Central banks 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 (1) as an example. The purpose of the overview is to explain
what is meant by identification and to explain the resirictions used to identify the model estimated in
this paper.

To obtain an estimate of (1), the first step is to model the vector of endogenous varjables
using the following unrestricted VAR (disregarding for simplicity deterministic variables):

D(L)x, =V, )

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(0)=1, and v :[vf vP v{] is a vector of regression residuals, with variance-covariance

matrix Bv,v, =£2, which have no economic interpretation. The lag polynomial C(L) traces out the
dynamic responses of the endogenous variables to the regression resicduals.

By "identifying" the VAR, we map the parameters of the non-structural model (3) into
the structural model (1). Note that (1) and (3) imply that

v, =A(0)e, (4)
and

A(L)=CL)AW) R E)

2 In preliminary work we incorporated monetary aggregates (M3 or My} 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.




-192 -

Equations (4) and (5) illustrate that in order to ideniify the model we need to find an
estimate for A(0), the contemporaneous impact matrix. This is done by imposing sufficient
restrictions to enable us to solve for a unique A(0), using estimates of C(L), or equivalently D(L), and
€. To do so we assume, as is typical in VAR studies, that the structural shocks have a unit variance-

covariance matrix, i.e. E €&/ =1.3 Together with equation (4), this implics that:
Q= A(0)A(0)" : ' (6)

Since £ is 3x3, it contains six unique elements, which yield six identifying restrictions
on the impact matrix A(0). To identify A(0) 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. 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 monectary 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 Bernanke 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 SVARs. 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
difficuit 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 1s 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 SVARS
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, eftects 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 asstruption 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 contemporanecus 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 of long-run restrictions to identify SVARs.

5 In preliminary work, we experimented with using only short-run or long-run resirictions, but found that such
restrictions did not plausibly identify the underlying shocks. For some further discussion, see Section 111.3.
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GDP.5 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 Bemanke and Blinder (1992) and Gali (1992) and use the restriction that monetary policy
has no contemporaneous effect on output.” 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, cither 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.®

The three additional restrictions discussed above, together with equation (6), allow us to
find an estimate of A(0) and to identify the structural model. The actual implementation of these
restrictions is somewhat complicated and is therefore relegated to the technical appendix.

1. RESULTS

Next we turn to the econometric results, which stem from estimates of the SVAR model
discussed above on quarterly data for the petiod 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.” Comparison of the results across countries
plays an important part in this assessment: since we believe that monetary policy shocks have the
same qualitative effects in different countries, 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.1® 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(1) are zero, From equation (5) it follows that this
also implies two linear restrictions on the elements of the A(0) matrix.

7 Thus, the third element in the first row of A(0) is zero.
8 See Roberts (1993) for details.

9 By "plausible™ we mean that the signs (and also the size and persistence) of the effects are realistic: ¢.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 functions (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 impulse response functions (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 intervals.!! 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 shori-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 monctary 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 peaks 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 of real 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, Ttaly, 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 turn 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 arc 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 behaviour 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.}? We view this as an encouraging finding, since it suggests
that innovations in monetary policy play only a minor 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 0f monetary policy shocks shrinks as the identification of such shocks
becomes more credible, judged by the shape of the impulse response functions.
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Table 1

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 ............... 1 84 1 14
4 46 5 49
20 41 9 50
Real GDP ....coovovveviie, i 0 13 87
4 12 34 54
20 2 91 7.
COnSUmer prices ..o 1 10 58 2
4 3 91 6
20 4 89 6
France
Variable Quarters Shocks
policy supply demand
Nominal interest rate ......... 1 93 1 6
4 69 3 28
20 36 38 26
Real interest rate ......iveeenn. 1 96 1 3
4 76 22 2
20 69 25 6
Real GDP ..o, 1 0 68 32
4 1 80 19
20 1 96 3
Consumer prices ........c..... 1 3 19 78
4 3 42 35
20 4 66 30
Germany
Variable Quarters Shocks
policy supply demand
Nominal interest rate ......... 1 50 13 37
4 23 21 56
20 15 19 66
Real interest rate ....cvvvanne. 1 87 5 8
4 76 7 17
20 54 7 38
Real GDP ..o, 1 0 32 68
4 3 3t 66
20 2 81 16
Consumer prices ................ 1 10 69 21
4 3 58 39
20 4 44 51
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Table I (cont.)

Variance decompositions

Ttaly
Variable Quarters Shocks
policy supply demand
Nominal interest rate ......... 1 93 0 6
4 88 0 12
20 56 28 16
Real interest rate ............... 1 71 6 23
45 45 i0
20 43 44 11
Real GDP ..occvevinvveviinrinenns 1 0 54 46
4 10 51 40
20 6 89 5
COnNSUMEr Prices ....ocvveeers 1 4 55 41
4 0 75 25
20 13 68 19
Fapan
Variable Quarters Shocks
policy supply demand
Nominal interest rate ......... 1 85 1 14
4 57 1 42
20 47 7 47
Real interest rate ............... 1 60 28 11
4 56 39 5
20 39 35 6
Real GDP oo 1 0 79 21
4 2 87 11
20 2 96 2
Consmmer prices ................ 1 2 44 53
4 33 © 63
20 19 45 36
United Kingdom
Variable Quartexs Shocks
poliey sapply demand ~
Nominal interest rate ......... 1 g5 0 5
4 81 0 18
20 74 1 25
Real interest rate ..... Cvereeeres 1 61 38 1
4 38 58 4
20 38 58 5
Real GDP oo 1 0 45 35
4 4 64 32
20 8 90 3
Consumer prices .........u..u... 1 1 80 20
4 4 67 29
20 & 78 16
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Table 1 (cont.)

Variance decompositions

United States
Variable Quarters Shocks |
policy supply demand
Nominal interest rate ......... 1 54 0 46
4 32 . 13 54
20 26 16 57
Real interestrate ............... i 75 16 9
30 66 4
20 24 62 14
Real GDP .o - i 0 46 . 54
4 8 71 20
20 3 90 7
Consummer prices ......oovn 1 7 40 53
4 1 38 61
20 8 g1 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 ope-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 atiributed 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 comment. 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
usmg solely short or long-run restrictions. A common finding in VAR 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.!* 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.!*

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 temporary demand shocks, which also do not have long-run effects on real output and the real
interest rate.!* 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 notminal 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 SVAR 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 thres-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 "price puzzle" appears. See also the discussion in Sims (1992),

14 Another unattractive feature of VARs 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 ran.

15 Following Walsh (1993) and Keating (1992), we modelled the interest rate as being non-stationary (sec the mixed
evidence on this in Table ! in the data appendix) and assume that monetary policy shocks can have no long-run effects
on real output and the real inferest 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 decompeosition of output, prices and interest rates
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Figure 2.2

France: Historical decomposition of output, prices and interest rates
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Figure 2.3

Germany: Historical decomposition of cuiput, 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: Histerical decompeosition of cutput, 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 cutput, prices and interest rates
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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 SVAR 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 0il 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 compatison 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 Itdly

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 partlcular 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 Ttaly. 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 especwlly in
France only negligible effects on output and prices.

Germany

Figure 2.3 shows that, as in France and Ttaly, 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 inferest 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
declipe in prices and output. Most of the recent collapse in output is, however, attributed to negative
supply developments.

Unu‘ed Kingdom

In Figure 2.6 we provzde the results for the United ngdom A striking finding is that
also in the United Kingdom a very large fraction of the movements in nominal interest rates is due to
monetaty policy shocks; thus, only a very small part of changes in interest rates can be forecast by
past inflation and output.! Perhaps even more striking is the finding 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 almost 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 casing 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 posmble explanation for this finding is that the monetary policy reaciion function may have shifted repeatedly
over the sample,
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by assuming that the ceniral bank raises the nominal short-term interest rate by 100 basis polnts for
eight quarters, after which the interest rate is returned to baseline.!?

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.!8 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.1?

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 standardlsed 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 IIL4, part of the monetary policy shocks were related to counteracting the
effects of speculative capital flows on the nominal exchange rate as both Haly 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 shori-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:

interest rate during eight quarters

REAL GDP

a cross-country comparison

{b) 100 basis points increase in the real shori-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 on 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 Ievel 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 column 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 columns 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 column 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 aroumnd
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.

A CONCLUSIONS

In this paper we provide some evidence of the monetary policy transmission mechanism
in the G-7 countries using a parsimonious macroeconometric mode! 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 SVARs 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 fundamenta] relationships
in the data for three reasons. First, the resulis using our proposed identifying scheme are broadly

20 Preliminary results from estimaled 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.?! Second, they compare quite well with the results from
structural macroeconometric models and avoid the so-called "price puzzle" found in many other VAR
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 Ttaly are somewhat
smaller, but may be due to the absence of a significant exchange rate 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 VAR 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 make 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.
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DATA APPENDIX

Real income is measured by real GDP?? and prices by the consumer price index,?3 except
for the United Kingdom, for which we use real non-oil GDP and the GDP deflator.2* 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.¢. 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 from MacKinnon (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.2” 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, [taly 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 Haly, where VEBAIT02 was used.
24 The codes are RUGBGBO4 and RNBBGBOI.

25 The codes were as follows: Canada, HEPACAOL; Italy, HEPAITO02; the United Kingdom, HEPAGBO1; the United
States: HEPAUS02,

26 The codes were as follows: France, HEEAFR02: Germany, HEEADEQ02; Japan, HEEAJPO2.

27 Itis inferesting 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.

o
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Table A

ADF tests for unit roots
- 1973:1-1993:4

Countries Variables © Without trend! With trend®
Canada ....cocoovvvrvieicinne Pt - 316 = 080
Apt - 1l4s - 323%
Vi - 168 - L70
Ayt - 375 R - 402
I - 221 - 187
Ary - 358w - 391 %
France .....ccocovvrvnimvnnenne Pt - L 206l% - 037
Apt - 1.06 - 2.68
¥t - 153 - 223
Ayt - 346 % - 3.69
I - 275 * - 2.72
Ary - 515 %¥* - 505w
Germany .......cccceviveeannens Dt - 1.34 - 219
Apg - 1.88 - 181
Vit - 035 - 303
Ay - 352 H%% - 351 %%
Tt - 351 #x= - 348 **
Arg - 405 #x= - 403 **
Baly e Pt - 326%* 0.02
App - 169 - 363 ¥
vt - 185 - 2322
Ayt - 489wk - 529w
r¢ - 262 - 242
* Arg - 5.66 ¥ - 603w
Japan. ..o pt - 535 ¥ - 515 ¥
Apt - 227 - 376 %
Vi - o - 3.04
Ay - 360w - 3.64
13 - 157 - 2.5
Art - 344 % - 3.04 %
United Kingdom ............. Pt - 326 %% 0.01
Apt - 1.69 - 3.62%
Vi - 035 - 233
Ayy - 221 - 220
. - 203 - 274
Ary - 438 . 457 kE
United States ... Pt - 2.88*% - 17
Apy - 220 - 340%
¥t - 013 - 316
- Ayt - 378w - 3T
rt - 170 - 188
Ary - 298 %* - 310

Note: *f**/*** indicates significance at 10/5/1% level,

1 Critical values: -2.58; -2.90; ~3.51.

2 Critical values: -3.25; -3.46; -4.07.
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TECHNICAL APPENDIX

_ This appendix presents the precise form of our estimated equations and reviews how the
identifying restrictions arc imposed. The estimation strategy follows Shapiro and Watson (1988).

The model consists of thrée equations: an income equation, a price equation and an
intcrest rate equation. We first estimate the income equation, which is given by (disregarding the
constant and trend term):

fn n—1 n—[
Ay, = ;akAYtk + ZgﬁkAzptmk +§8kArtk +g! (A1)

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 leve/ 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, £7. Note also that since contemporaneous prices and interest rates enter,
the equation is estimated with instrumental variables, using Ayt_}-, Aptmj, and I G=L..,n) as
instruments.

We also estimate, by OLS, the inflation and interest equations, which are given by:

Ap, = Zq)kAthk t E’YRAptfk + Enkrt—-k + vy (A2)
k=1 k=1 kel
L = ZKkAYt—k + Z?\,kﬂpt_k + Eukrt—k +vy (A3)
k=1 k=1 k=1

These are reduced form equations, in the sense that the errors are correlated with the
aggregate supply shock in (A1), 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 €,. More precisely, we have that:

¥ ¥
v; a; 0 0 €]
p .. d
Ve [ 821 8ap g3 [X] & (Ad4)
T m
Vi d3) 83  dgy £

We calculate the a,'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, &7, we set
a;; = 1. Since the structural shocks are orthogonal, we can obtain preliminary estimates of a,, and a;,
by running the following regressions:

vy =a,€] +&} (AS5)

vi=ayel +E | | (A6)
E? and & are correlated, but, by construction, orthogonal to €7. To proceed, note that

) ‘ ‘
& =28y8] +ayel (A7)

d
Ef =a;8] +a,el (A8B)

Our task is to obtain estimates of the variables on the right-hand side of (A7 - A8). Since
monetary policy shocks have no contemporaneous effect on the level of income, its effect on the
income level through the interest rate (a,,8,) and on the income level through the price level (a,,[3))

_ (B4, /BED)

must sum to zero, so that a,, =—a,;8,/B,. This in turn implies that £{ = :
(822 +9y / Boas)

therefore sct the (non-normalised) demand shock equal to & +8,/B,E. We can then obtain a
preliminary estimate of a,, and a,, by estimating (A7) and (A8). The residual in (A8) is proportional
to the monetary policy shock, so we set a,, = |, which in tum gives us an estimate of a,,.

The obtained estimates of the a,'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:

vy, =Q=Ag el AT (A9)

whereas in the main text we noted;

Q= AG)A(D) - | (6)

Thus, we set A(0)= A4fee] , which completes the identification.
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Central bank macroeconometric models and the monetary
policy transmission mechanism

. Frank Smets
Bank for Intermational Settlements

I. 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 ceniral bank
macroeconometric 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 meetings.! 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. Morcover, 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.?

In this summary report we compare the main features of the simulation results reported
by each of the participating modelling groups. Details on the country results, and a short description
of the central bank macroeconometric mode! 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 IT 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 model.? 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

1 These meetings were held on 8th-Oth 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 consumption” was preferred over the label "substitution effect” because, in the
models that cannot identify wealth or income effects on consumption, this channel will include these effects. This i,
of course, also true for the cost-of-capital channel.

3 These simaulation resulls are reported in Tryon (1995) and Gerlach and Smets (1995).
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that although the central bank models suggest quite substantial cross-country differences in the output
effects, these differences are less obvious when the same methodology is used. In Section 1V 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-country differences are due
to the cost-of-capital channel. Finally, in Section V we draw some conclusions.

1L 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 ﬁnanclal variables then affect output and prices through the
different spending components.*

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.$
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
doubie 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 1dent1ﬁed 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 make 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.” In most countries lending rates
respond quite vigorously to the corresponding short or long market rate and there seems to be liftle
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'Ttalia 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 Inmost 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 arbiirage 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.

5 Bxceptions are the Bundeshank 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 meodel, 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 Kingdom, 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 ceferis 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 Els (1995). In the Dutch central bank
model (MORKMON II) most of the spending decisions taken 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 Els find indeed that
a 100 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 estirnated
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
(BOIMOD) the important interest rates are either the long-term bond yield, which determines the
exchange rate and stock prices, or the long-term bank 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
Bangue 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-imnvestment
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 Bank 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).® 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.”

This brief overview of which interest rates matier in the various models indicates that
central bank models do reflect differences in financial structure across countries. In the next two

g 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 eatlier 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.

FIL OUTPUT AND PRICE 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 1 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 fong-
run constraints on the economy and problems of instability which can arise when frying to peg ihe
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 100 basis points above control.!®

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 counfries 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 100 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.!!

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 smalier
the multiplier effects. The effect of different propensities to import can partially be neutralised by
looking at the response of domestic demand. Table 1V.! 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

10 For the rationale behind this experitnent, 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
BIOM model (Banca d'ltalia) we report the simulation results with fixed bilateral exchange rates in the ERM to
increase the comparability with the tesults 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
Furopean countries remain even then rather limited.12

A distinction between continental Furopean 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
countries, 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
ditect exchange rate channel on inflation through 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.¢. 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 known that the way in which expectations are modelled will significantly impact the
speed with which other inferest 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 1). 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
(-7 countries.

Second, the results from the MCM and SVAR 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 estimation 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
theUnited 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.?

12 To the exient 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 SectionIV.2,
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Graph 1

Real GDP responses to a 100 basis point increase in policy-determined
interest rates during eight quarters
(G-7 countries)
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Graph 1 (cont.)

Real GDP responses to a 100 basis point increase in policy-determined
interest rates during eight guarters

(selected European countries (central bank models))
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Graph 2

Responses of the GDP deflator to 2 100 basis point increase in policy-determined
interest rates during eight quarters
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Graph 2 (cont.)

Responses of the GDP deflator to a 160 basis point increase in policy-determined
interest rates during eight quarters
(selected European countries (central bank models)y)
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The lack of clear differences in the effectiveness of monetary policy actions in the MCM
and SVAR 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.!* 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 IIL.1 and IV.1 give a cross-country overview of the confribution to real GDP of
the channels of monetary policy transmission as identified in the central bank macroeconometric
models. In Tables II1.2 and I'V.2 the same decomposition exercise is reported for the G-7 countries
using the MCM model.'® 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 cffect 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 I1T. :

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 Hunt
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 bank 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 1s 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 makes 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 mottgage 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 take part in this exercise are gtill in the experimentation phase.

15 The results are from Tryon (1995).
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Graph 3

Responses of output and inflation to a temporary 100 basis point increase in peolicy-deterimined
interest rates in a Phillips curve 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.include 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, ie. 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 bank 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. Moteover, 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 swrrounding 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.'s 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 1 to 6 are taken from the second policy experiment reported in Nicoletti Altimari et al. (1995), whick 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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Graph 4

Real GDP responses to a 100 basis point increase in policy-determined

interest rates with and without endogenous exchange rates
(central bank models)
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output in Table IIL1. 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’

found 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.!?
Somewhat surprisingly the contribution of the exchange rate channel in the United Kingdom is rather
limited.'® 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 Kirigdom, compared to the
other G-7 countries.!?

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 II1.2 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
ceferis 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 IIL.1 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 channels

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 Haly and Switzerland the effect is respectively minus 29 and 23 basis points and in all the
other continental Furopean 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.?® 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 relative conéribution.

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 siriking taking into account that the response of the real effective
exchange rate in the United Kingdom is much larger than in these countries. See Graph 5.

19 See Table II1.2.

20 For the United Kingdom this depends on the exclusion of the mortgage payments and real balance channe]. If the
latter are included the effect on domestic demand in the United Kingdom more than doubles.
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Graph 5

Responses of the real effective exchange rate to a temporary 100 basis point increase
in policy-determined interest rates

(central bank models)
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output.?! 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 vanations in 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 matunity 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 ITl.1 is that differences in output effects
between continental Furopean 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 Ttaly and Belgium they eventually outweigh the substitution effects on consumption, although it
takes more than a year before their contribution becomes 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 ITL.2 and TV.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 Ttaly and a small negative income effect in the United Kingdom.

The wealth channel

Only four central bank models include endogenously determined stock prices: MPS,
BOIMOD, MORKMON I and the Belgian Quarterly Model. The latter two also have endogenous
house prices. Table HI.1 (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.”? 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 quite 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 eguation, 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 couniries 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, Morcover, 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 1mportant component in explaining
the decline in real GDP.

These results differ in a number of ways from the results reported in Tables IIL.1 and IV.1
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.?* 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 nomtnal 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.?*

The analysis in the paragraph above assumes that it is long rates that matter. However, in
Section 11 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 IIL.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 160 basis point increase
in policy-determined interest rates

(central bank modeis)
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long-term rates. Extreme examples of the importance of this kind 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.1 that in all cases investment is the most important GDP compotnent 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.

Y. - 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, 4

More concretely, the central bank 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 bank 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 couniries seems
appropriate. There is growing evidence at the micro level that balance-sheet constraints do play an
important role in the spending decisions 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 bank 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 1
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 ratesi?
1994 1995 1996 1997 1958
. Short-term interest rate (%)
United S1ates .ovivveveicrrirerseniinernans 0.86 0.85 0.00 0.00 0.00
JaPANL .o 0.92 0.92 (.00 0.00 0.00
GEIINANY «oveecerevravrariescsenressenirirens (.88 0.92 0.05 0.02 0.02
France ....ococovciieeoreninnnecsnnaeioas 1.00 1.00 0.00 0.00 0.00
TEBLY 1ovvinecee et 0.79 1.01 023 0.01 0.00
United Kingdom ...oocoeveieinninnna. 1.00 1.00 0.00 0.00 0.00
Canada ..ccccverenrnn 1.06 1.03 -2.72 -1.96 -1.29
Netherlands 1.00 1.00 0.00 0.00 0.00
Belgium ..ocovvenrieinineneeeisere s 1.00 1.00 0.00 0.00 0.00
SPAIN Loieieeieneceniieee e 1.00 1.00 0.00 0.00 ‘ 0.00
AUSHEIA (e 0.97 0.75 -0.17 0.04 -0.01
Switzerland ..........cccocievininns U 0.57 0.62 0.05 0.00 0.00
. Long-term interest rate (%) ‘ '
United S1AES .ovvvviiivieercrnnininns 0.19 0.47 0.43 0.41 0.27
Japam .o 0.34 0.50 0.17 0.02 0.04
GEITANY «evveereirenrenereereereeraesnnnans 0.13 ' 0.22 0.08 - 0.03 -0.03
BFrance ...ooccoocveemvinnneeesennrenrrainns . 0.24 0.29 0.05 -0.02 -0.02
TEAY vt re e 0.62 0.77 0.36 0.18 0.06
United Kingdom ......coocovvveenivrnncnnn 0.37 0.45 0.15 0.12 0.09
Canada ..coococvvnvnrinirceesreenanees 0.11 0.60 -1.28 -1.02 -0.61
Netherlands ....ooveveierrererenniennn 0.26 .03 0.05 0.02 -0.02
Belgitim .covovceneeeec et 0.20 0.23 -0.02 0.00 0.12
SPAN Lo 0.37 0.48 0.18 0.10 0.06
AUSHIA (o 0.32 0.37 0.10 0.05 0.02
Switzerland ......cccoovvrinieeienien 0.15 0.17 0.02 0.00 0.00
. Mortgage rate (%) -
United States ........ 0.30 0.58 0.43 0.39 0.26
Japan ... - - - - -
GeIMIAanY ..ovoveeer et ' - - - - -
France ..o - - - - -
DALY it s . - - - - -
United Kingdom .....ccooveveerrerrnnnnnns 0.92 1.00 0.08 0.00 0.00
Canada .....cocovrmrivrinrieees s - - - - -
Netherlands ....coooooiiiveeneenrcninnnees - : - - - -
Belgim oot 0.11 031 -0.01 -0.06 0.04
SPAIN ceiir - - - - -
AUSITEA i - - - - -
Switzerland {(Rew) .cooevvnririinna. 0.12 0.19 0.07 0.00 0.00
(existing) ..oooveviinnininns 0.07 0.19 0.07 0.00 0.00
. Bank lending rate (%) ’
United States .......cvveerceeesvnvnrinnens - - - - -
Japan (shott) ..o 0.64 0.86 0.16 -0.14 -0.17
(long) oo 0.28 0.49 0.21 0.02 0.03
L€15% 530E:1 11 U RUTN 0.55 0.88 0.38 0.07 0.02
France ....ovoemmeeevsnnmninns 0.43 0.45 0.02 0.00 -0.01
TEALY Lo 0.63 0.90 0.26 -0.17 - 0.07
United Kingdom .......ecoverreernrinninn. - - - - -
Canada ...coveervcecn e - - - - -
Netherlands (Short) oo 1.00 1.00 0.00 0.00 0.00
Belghumm ..o 0.75 0.95 0.21 0.00 -0.01
SPAIMN vttt - - - - -
AUSTTIA (o s 0.65 0.83 0.31 0.18 - 0.09
Switzerland ........ccveieerenienrnren e - - - - -
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Table I {cont.)

Imterest rates, exchange rates amd asset prices

Policy experiment Temporary 1 percentage point increase in short- term interest rates in 1994 and 1995
mth endogenous nominal exchange rates!:2

1994 1995 - 1996 1997 1998
5. Deposit rate (%)
United States ......oceivrevvirinnnnennns 0.49 0.58 0.15 0.11 0.08
CJAPAD et - - - - -
GEEIANY vvvvevverrerecnnvneeesmienerensnsens 0.76 0.83 0.05 - 0.00 0.01
France .., - - - - -
THALY o e 042 0.72 0.28 0.03 0.02
" United Kingdom ...ooooeviiiiinceniens - - - - -
Canada ... - - - - -
Netherlands .....coovevvrinecininicennes 1.00 1.00 0.00 0.00 (.00
Belgium ..ovveiieiis 0.05 0.08 0.02 -0.02 0.02
SPaIN oo - 0.17 0.36 0.24 0.08 0.03
AUSITIA oo - - - “ -
Switzerland .......ccocviiniiiiiniennn 0.54 -0.62 0.08 0.60 0.00
6. Real short-term interest rate (%)
United States ...ooverierinreninienierieniens 1.03 1.21 0.52 0.93 1.40
JAPAN ticvveiiviinie e 0.92 0.96 0.10 0.10 0.04
GEITANY .vovvivrreieaniniinirirsienraianaens 0.77 0.86 0.12 0.10 0.12
France ..o 1.05 1.10 0.10 0.06 0.01
HALY covieririenri i srenrens 147 1.13 -0.14 -0.35 -0.27
United Kingdom .....ccooveveciiniinnns 0.70 0.70 1.65 1.75 1.10
Canada .....cocoovverie e - 110 1.61 -1.52 - 0.80 -0.67
Netherlands ......c..cccovvverereneromnnn. - - - - -
Belgitm oo i.14 1.34 0.31 0.02 -0.26
SPaAIN e 1.28 1.28 0.13 0.30 0.34
Austria (call money)...ccvivvceneereerne 112 0.39 -0.14 0.09 0.01
Switzerland ..o, 0.60 0.43 0.07 0.30 T 0.06
7. Real long-term interest rate (%)
United States ....ovvveveveveieenevienines 0.15 - 046 0.63 0.79 0.98
JAPAL ©icuirieiceeecereeneceneene 0.33 0.54 0.27 0.12 0.07
Germany ...... Crrer e et e nnes 0.10 0.18 0.12 0.06 0.07
France ..o, - 629 ' 0.39 0.15 0.05 -0.01
ALY oo 1.11 0.91 0.20 -0.18 -0.21
United Kingdom ....cocevererrirrarnarnn. 0.03 0.14 1.20 1.87 1.20
Canada ... - - - - -
Netherlands .....coocovevvivieeicienenes 0.27 0.39 0.18 . 0.11 -0.01
Belfitm vovvveerievrevimnrsrereevrineeerenene 0.35 0.57 0.28 0.02 -0.14
SPAHL e e 0.65 0.77 0.30 0.40 0.40
ABSHIZ oo 0.34 0.42 0.15 0.10 0.04
Switzerland ... 0.52 0.43 0.10 0.30 0.06
8. Wser cost of capital
United States  ...o.ovveivericeciiee v, 0.82 2.46 3.19 3.85 432
0.99 344 4.64 4.57 5.39
3.31 6.52 6.66 9.38 12.81
Japan ... - - - - -
L€ 010 T:% 1) USRI 0.61 1.14 0.73 0.32 0.30
' 1.10 1.91 0.99 0.10 -0.03
1.28 2.21 1.39 0.75 - 071
France ..o, - - - - - -
171 ) SO 2.05 4.16 1.73 -0.22 -0.91
United Kingdom .covvroriereereereen. -0.10 10.02 1.83 2.97 1.98
Canada .......cocoovevreeenencireiiie - - - - -
Netherlands ...ooooovvviivcininninninninnes 0.21 1.04 1.56 0.85 - 041
Belgitim oo 0.56 0.53 -0.17 -0.28 - «0.28
SPAIN et 0.62 0.64 0.16 0.31 0.31
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Table I (cont.)

Imterest 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 rates'?

10.

11.

12,

19%4 1995 1996 1997 1998
AUSITIA e 0.15 0.17 0.03 0.02 0.01
Switzerland ......coocoveirrcicnciiienn - - - - -
Nominal effective exchange rate
United States ......oocovevievvemnncennnen. 0.73 295 5.56 8.74 13.10
Japan ... 1.07 1.91 1.46 1.18 0.96
GEMMANY .evoeereere e 0.67 1.33 0.87 0.43 0.45
France ...ocoviieveeviiiecieer, 0.79 1.37 0.80 0.50 0.27
HAlY oo 1.69 0.76 0.05 0.00 0.00
United Kingdom .....cooevvevrivrvirinnenn 0.62 1.62 2.00 2.00 2.00
Canada ......coceeeereeieiiceeniiccieae 0.78 1.68 0.86 2.02 2.98
Netherlands .....coccovvievcceinencnieeninns 0.51 1.00 0.62 023 0.21
Belgium v 0.37 0.76 0.56 032 0.32
SPAIM covivii e e 116 141 0.60 0.86 1.16
AUSEIA (o e, 0.22 0.15 - 0.06 -0.01 -0.02
Switzerland ......o.ocovvveevirierieecnnennn, 1.30 1.50 0.08 0.25 0.31
Real effective exchange rate
United States .......cocceeeivvciirennnnns 0.69 2.71 4.77 6.95 9.72
Japan ... 0.99 1.73 1.19 091 6.73
GETIHNATLY wvevvieieieiire s ss s 0.64 1.15 0.57 0.05 - 0.00
France ..o 0.43 0.64 0.27 0.05 -0.06
THAlY e 0.85 0.02 -0.32 -0.11 0.05
Unifed Kingdom .......ccoocvveeinicrnennn. 11.06 2.53 1.75 -0.31 -1.62
Canada ....ocoveceeieer e 0.70 1.08 - 0.85 -0.87 -0.52
Netherlands ..o, 0.38 0.65 0.27 6.00 -0.06
Belgium ...ooooviriiecneece e - - - - "
SPAI oo 0.99 0.98 - .04 -0.05 -0.06
AUSHIZ v 0.20 0.11 -0.12 - 0.06 -0.04
Switzerland ..........c.coccocevenieiiiennn. 147 1.68 0.13 0.00 0.00
Stock prices .
United States ......c.oeeeevevevecencneeees | = 1,50 - 6.06 - 10.02 -11.22 -12.99
JAPAN 1o -6.91 -13.41 -9.81 -1.72 342
GBIRANY .\ovvevievereeieerereeseeeenn s, - - - - -
France ..ccovvmvnncnrnnccnncinnenens - - - - -
TtAlY v - - - - -
United Kingdom ........ocooiiiiiiccne - - - - -
Canada ..o - - - - -
Netherlands ........cooooeeveiiviirienennee. -0.72 - 1.83 -1.72 -1.03 - (.64
Belgium ..o, -0.49 -0.83 -0.56 - 1.04 ~1.75
SPAIL e - - - - -
AUSTEIA e - - - - -
Switzetland .....coccoviicriiccecinnn - - - - -
House prices
United States ........cvevveemcvenenieennens - - - - -
Japan ... - - - - -
Germany - - - - -
France - - - - -
THALY o s - - - - -
United Kingdom ...oocooevveiniviciieeneene - - - - -
Canada .......c.coocveveviececrcrnrcrnnrens - - - - -
Nethetlands -0.16 -1.13 -1.84 -1.52 -1.14
Belgium -0.46 -1.93 -3.35 -2.86 -1.09
' Spain ........ - - - - -
Austria - - - - -
Switzerland ....c..ocevrerirnrinriinnn, - - - - -
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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 rates!2

1994 1995 1996 1997 1998
13. Monetary aggregate
United States ........coccecveninrirenninens ~-0.82 ~-1.72 -2.04 -2.76 -4.46
FAPaAn oo -0.55 -2,10 -2.48 -1.37 -0.55
Germany (M3} .ovovviirieniniinnnnnn -0.44 - 0.83 -0.80 -0.64 043
France (M3) coovvvrcrinriniicienicien -0.69 -0.604 -0.24 -0.32 -0.36
Haly (M2) oot - 0,61 - 1.66 -1.33 -0.26 -0.13
United Kingdom .... - 0.44 - 0.89 -0.98 - 1.67 -2.70
Canada .....ooccerveveinnnns - - - R -
Netherlands (M) ....... e e 0.63 0.52 -0.56 - 0,69 -0.46
Belgitm oo - (.19 -0.68 - 0.96 -0.88 -0.90
SPAIN et - (.63 -1.26 -1.16 - 0.86 - 036
AUSITIA oo -0.61 -0.18 0.48 -0.03 0.00
Swiizerland (monetary base) .......... -0.78 -1.37 - 0.83 -0.67 -0.81
14. Total domestic credit . i
United Stales ..oocvecviviernnicinreerenrens - - - - -
JAPAN e - - - - -
Germany (private)} .....ceeveninn. -0.11 -0.39 -0.58 -0.59 -0.54
(public) ..o 0.05 0.31 0.75 1.14 1.14
France ....coicevvvnnieninnnesnnennranens
Haly o ~-0.14 0.02 0.48 0.50 1.11
United Kingdom .....oooeiiiininiine. - - - - -
Canada ....vcvvrvencresir s - - - - -
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
Belgitm ..o -042 - 0.68 -0.62 - 0.54 -0.06
SPAIN L - - - - -
AUSITI oo e -0.03 - -042 - 0.48 -0.07 0.02
Switzerland .....cooveiicnnriris - - - - -
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‘Table 11

Policy experiment: Temporary 1 percentage point increase in short-term interest rates in 1994 and 1995 with

endogenous nominal exchange rates!-?

1. Real GBP
United States ....ovivueeerceeeseneneanens
JAPAM (i

GOITNANY ...coccrrirmmsrarisrissisiisens -

France .....cocviviiiiicine
ALY e

Canada .....ccooceieeeercie e

. Private consumption
United States .....ooooeecvveneriiviiinene,
Japan ..o
GEMDANY coeevvvvceriiins e
France ...
TEALY oo

Canada .....c..ooocviivieeeeeeee s

SPaIN .o

. Geovernment expenditure
Upnited S1ates ...cocoovvcrorrinmnnin

Italy oo e
United Kingdom .......ccccocvevecnnnann
Canada ......ccooerviriniicccne

Spain

. Private investment
United States ..ovvvvereeivvveiinnieneenne
Fapan ...
GEITANRY ..oeviererrasressaressnnsnerrrarssnsens
FTANCE wvvviiiinieicceessrines it et
Italy (excl. inventories).....ccvveeeeens
United Kingdom .......coocoreevirvienens
Canada .......occooeveeee v

1994 1995 1996 1997 1998
-0.07 - 0,50 -1.21 -1.80 -2.09
-0.16 -0.70 -1.23 -1.16 -0.59
-0.15 -0.37 -0.30 -0.07 0.09

-0.18 -0.36 -0.20 0.01 0.07
-0.32 -0.53 -0.22 -0.08 -0.13
-0.35 -0.89 -0.59 0.01 0.24
-0.22 -1.15 -1.28 0.40 0.81
-0.10 -0.18 -0.15. - 0.09 -0.01
-0.03 -0.12 -023 -0.15 0.02
-0.05 -0.02 0.03 C 017 -0.17
-0.08 -0.14 -0.02 0.04 0.01
-0.11 -0.57 -1.10 -1.11 -0.67

0.00 - 022 -0.67 -0.94 -0.83
S0.08 -0.36 - 0.64 -0.67 -0.41
-0.14 -0.26 -0.13 0.02 0.13

0.07 0.01 -0.05 0.04 0.08
-0.13 -0.30 0.00 0.38 0.44
-0.36 -0.88 -0.67 -0.22 0.05
<0.17 -0.97 - 1.50 -0.38 0.28
-0.05 -0.16 -022 -0.18 -0.04

0.01 0.02 - 0.07 -0.10 0.00
-0.04 0.19 0.16 -0.14 0.05
-0.12 -0.15 < 0.08 -0.12 -0.12

0.01 0.05 0.04 -0.03 -0.07

0.02 0.09 022 0.31 0.28

0.01 0.09 0.16 0.11 0.01

0.00 0.00 0.00 0.00 0.00
-0.09 -0.08 - 0.04 -0.01 0.01

0.00 0.00 0.00 0.00 0.00
-0.09 -0.45 -0.49 0.19 0.33

0.00 0.00 0.00 0.00 0.00

0.09 0.09 0.05" 0.03 - 0,00

0.00 0.00 0.00 0.00 0.00
-0.47 -2.34 -4.79 -6.57 -7.38
-0.39 -1.85 -3.14 -2.73 -1.11
-0.43 -121 -0.80 0.30 0.63
-1.10 -2.29 -1.95 -1.72 -2.28
-1.54 -420 -3.30 -1.80 -2.70
-0.11 -0.81 -1.16 - 0.08 1.80
-0.34 -1.67 -2.72 1.68 -0.25
-0.43 - 0.88 -1.01 -0.92 -0.49
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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 rates!-2

1994 1995 1996 1997 19%8
5. Residential investment
United States .oovevevvveieeeereveerceneeanns -0.98 -3.64 -531 -6,12 -7.01
Japan ....cocverveinnninn. -0.65 -2.86 -3.52 -2.17 -1.23
GEIMANY «eovevsivrrimsinsrnaiaesehenineaneens - 0.27 -0.95 - 0.87 0.08 0.57
FLANCE 1ovveeeeiieieieeeeeenressemeevaneenanens -1.26 -242 -1.71 -0.85 -0.44
THALY i -0.34 -0.71 -0.77 - (.84 -0.64
United Kingdom .....cccoveeiiicieines - - - - -
Canada .....ocoeverviiviireeeec e - - - - -
Netherlands .......cccccceeviiviniirieeavinnns 0.00 -1.14 -2.21 -1.32 -0.33
BelitHm oovcveereeeeceeeeceieieseesee s -0.86 ’ -4.27 -7.12 - 4,02 0.88
Spain . | - 0,09 0.27 0.31 0.21 0.11
ANVSHIA oot 0.00 -0.15 -0.24 S -0.02 0.08
Switzerland .....ooooovvievieiic e, - S - - -
6. Non-residential investment
United States ...ovcvrvvviiiiiiisiiiean -0.18 -1.33 -3.59 «577 -6.92
Japan v -0.19 -141 -2.90 -2.76 - 117
TGEIMNANY oeveeieeeieeeree e - 0.67 -1.56 -0.71 0.55 0.69
France ...ocooveiriinninnnevieeninins e -1.72 -2.33 - 0,46 0.81 1.07
THALY oo -141 -2.86 -2.36 -2.02 ~2.83
United Kingdom .....c..ocovveiveivivieenns - - - - -
Canada . - - - - -
Netherlands -0.24 -0.91 -1.23 -0.75 0.06
Belgilm .coooeieieiciciecnniienae -0.19 -0.75 -1.15 -0.96 -0.64
SPaIn o -0.62 . -1.27 - 141 - 1.24 -0.64
ANSHIA v -0.11 -0.65 - 0.67 -0.16 -0.04
Switzerland .......ccoocvveeieiiee s - - - - -
7. Exports
"United SALES v.veveireeriereeeereeerenne - 0.02 -0.29 -1.06 -1.9% -2.82
JAPAN tocviciiinenr e -0.15 - (42 -0.57 - 0.49 -0.34
GEIIRANY -.evveeinnieeiiinearmrerreesneeneen -0.29 -0.65 -0.44 -0.11 - 0.07
[ 711 T+ SRS -0.17 -0.28 - Q.14 0.01 0.08
ALY oo -0.24 «-0.32 -0.19 0.06 0.17
United Kingdom ....c.oevinerccrecinnn. -0.19 -0.63 -0.63 -0.09 0.37
Canada .....cooeevvvviiriiiiceeeee e - (.13 -0.75 -{).68 0.73 0.77
Netherfands ......ccccceveevevvvivcieevieinnne -0.04 0.05 0.10 0.06 - 002
- 0,07 - 0.03 0.05 0.03 0.00
-0.26 -0.52 -0.30 0.03 0.17
-0.20 -0.15 0.06 0.03 0.03
Switzerland ..o - - - - -
8. Imporis
United States ..oocvveevvvireeicee s - 0.07 -0.65 ~1.55 -1.99 -1.63
Fapan ..o e -0.02 - 0.24 - 0.40 -0.08 6.34
GETINAILY «vvirrrererrmsercereersiesresssrsseenes -0.24 -0.68 -0.50 0.06 0.21
France - (.43 -0.70 -0.03 0.53 0.46
Ttaly -0.39 -0.97 -0.50 -0.08 -0.28
United Kingdom - 0.69 - 1.57 -1.70 -2.15 -3.328
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
SPAITL eeverviie it -043 -0.69 -0.63 - (.42 0.27
ATSHTA v raee e -0.15 -0.22 -0.01 0.06 0.00
Switzerland ..........ccovveriiiciiien e - - - - -
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Table II (cont.)

Real economic activity, price developments, fiscal and trade balance

Policy experiment: Temporary I percentage point increase in short-term interest rates in 1994 and 1995 with
4 endogenous nominal exchange ratesl?

1994 1995 1996 1997 1998
9. Unemployment rate (%)
United States .......ooocvvnrvereeincirnneen.. 0.02 0.17 047 0.76 091
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 6.07 0.04 0.01
Italy 0.03 0.11 0.13 0.11 0.09
United Kingdom ....cocovvervrncenieninans 0.15 0.83 1.29 0.97 0.46
Canada ..o 0.10 (.46 0.75 0.32 -0.25
Netherlands .oooeviieivieeiiiien e, 0.07 0.13 0.12 0.07 0.03
BelgltlIn c..ccccovvrrrnrerreeseceni e 0.00 0.01 0.05 0.07 0.04
SPRIN oo 0.02 0.03 0.05 0.09 0.09
AUSHTIR v -0.09 -0.13 -0.08 -0.05 -0.03
Switzerland .......oovvviiiiiinicciene, 0.03 0.21 043 0.55 0.41
10. Real disposable income .
United Staes ..ooveivevievirnninniiinans 0.15 0.10 -0.25 -0.4% - 0.48
Japam ... -0.12 -0.39 -0.71 -0.82 -0.53
GEIMIALY .eeoveecrrrrrivirreeeeeneennrmrrarenns 0.05 0.14 0.22 0.33 0.40
France ....ccoceiceveoirnvrrrssnninneennnn, 0.11 -0.05 -0.18 -0.02 0.04
Taly v 0.07 0.74 0.74 0.12 -0.31
United Kingdom ...ooceeveeieirininiinnns - 0.01 -0.31 - (045 -0.19 -0.10
Canada ..o - - - - -
Netherlands .......ooocevvvveirriieeeens 0.05 - (.01 -0.19 -0.19 0.00
Belgtm .o sr v verienena ; 0.30 0.25 - 0.06 -0.13 -0.61
SPain e 0.13 0.16 0.06 0.01 0.00
AUSHIE (o 0.09 - 0.04 -0.15 -0.06 -0.04
Switzerland ....ccococieecniiniinn, T - - - -
11. GDP deflator
United States .......ccovevieecnccncsieninnns 0.00 -0.09 -0.45 -1.24 -2.51
Japan .o 0.01 -0.03 -0.13 -0.23 -0.27
GEITIANY .oevvvvvesvesre e ee s e e sanans 0.03 . -0.02 = 0.20 -0.37 - (.48
France ....coccccvmvinierimmeeecsnenninnenns -0,04 -0.19 -0.31 -0.31 -0.28
C ALY e e -0.39 - (.64 -0.53 -0.17 0.10
United Kingdom ......coeeveiieveveeenen. | 1 044 0.90 -0.25 -227 -3.55
Canada (%0) ..oveeiieeeeeeeerscrsinninns - 0.08 -0.52 -1.14 -1.18 - 0.60
Netherlands ...c..cooocvovvnviieenvninan, -0.08 -0.36 -0.47 -0.35 -0.32
- 0.13 -0.51 -0.84 - 0.80 -0.55
SPAIN coe e -0.16 -0.42 -0.63 - 0.90 -1.20
AUSITIA v, 0.02 - 0.01 -0.05 -0.05 -0.03
Switzerland ...........cocovciiiieiiniies 0.14 0.53 0.24 -0.35 -0.33
12. Consumer prices
United States ..o vmiieirisinniienes -0.03 -0.21 - .68 - 1.56 -2.90
«0.02 -0.11 -0.25 - 0.37 - (.37
-0.03 - -0.14 ~-0.31 -0.45 -0.55
! -0.05 -0.15 -0.25 -0.32 -0.32
Ttaly v, -0.48 -0.64 -0.53 -0.17 0.10
United Kingdom .....ccovvvvvvvnieninnns 0.89 1,27 - 0.46 -2.36 -3.48
Canada (%) oo -0.15 -0.60 -0.98 -1.04 - 0,61
Netherlands .........coooeveveeviiiinecnrnann -0.13 - 0.35 -0.35 -0.23 - 027
Belgiim .o e -0.14 -(1.48 -0.79 -0.81 -0.55
SPaIN e -0.26 -0.54 - (.66 -0.95 -1.28
AUSLFIR covieeee e -0.02 -0.04 -0.05 -0.04 -0.02
Switzerland .......ccooecvvimeinne e -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 shorit-term interest rates il} 1994 and 1995 with
endogenous nominal exchange rates!>?

1994 1995 1996 1997 1998
13. Unit labour cost
United States....ccocieeirviiriciesireens 0.03 0.03 -0.40 -1.52 -3.22
Japan e 0.035 0.13 =-0.03 - 0.40 - 0.60
GEIMANY «.vvvvverrmrericnimteenr e scarieen 0.05 -0.02 -0.22 -0.36 -0.48
FLANCE oovivrieeieiieieeniirr e eeciaies e -0.04 -0.13 -0.26 -0.36 -(.38
1721 /RO -0.06 -0.35 -0.53 -0.24 0.13
United Kingdom .....coceeeviveeeeenns 0.67 1.14 -0.42 -2.53 - 370
Canada (%) oo ccercsirenins . 0.07 0.29 -0.96 -2.47 - 1.00
Netherlands ......oocoerrorreecercirees -0.01 -0.28 ~0.55 -0.51 -0.43
Belgium ..o e -0.01 -0.22 -0.50 - 0.68 - 0.63
SPAIL vvvvcriciervrer s searenns -0.25 -0.54 -0.73 -1.08 -1.44
AUSIEA 1eoveeei et 0.15 0.05 -0.23 -0.17 -0,06
Switzerland .....oooveeeeriv e ' - - - - -
i4. Emport prices
United States .oovciniveneeeierine s -0.23 -1.12 -2.49 -4.17 T -642
JApan ...oeerirr e perieetn - 1.07 -1.96 -1.48 -1.20 -0.97
GEITANY .oevvveeeeeeeee e e venae e -0.30 -0.71 - 0.65 -0.42 -0.38
France ..oocvvvrevirnne et ee ey -0.45 -0.82 -0.60 -0.39 -0.27
HALY v e - 1.40 -0.84 -0.16 -0.02 -0.01
United Kingdom ........ -0.30 -0.83 - 151 -2.18 -2.49
Canada (%) cvocvvveeneene -0.57 -0.86 0.22 - -0.89 -0.88
Netherlands .ovvcveeernierrersicreenns, -0.51 - 1.00 -0.62 -0.23 -021
Belgium oo -0.33 -0.76 - 0.66 -0.39 -0.32
SPAHL 1vevirreeceeee e -1.14 -1.39 -0.59 -0.85 -1.15
AUSITIA 1vvveevesvcimrier vt e sesiaiins -0.17 -0.16 0.01 0.01 0.02
Switzerfand ......ccoovvviriev e, -1.25 - 1.32 -0.16 -0.13 -0.16
15, Revenues (% of GDF)
United States .oovcveerviviieeeeeer s 0.03 0.05 0.00 -0.03 -0.02
Japan ..o -0.01 -0.03 -0.07 -0.09 -0.04
GEMMANY .evvviiiere s e creeeens - 017 - 0.54 -0.70 -0.58 -0.51
France (% of baseline GDP) ........... 0.06 0.10 0.05 0.02 -0.01
Ttaly v Mrer s eaea i 0.19 0.08 -0.08 -0.03 0.12
United Kingdom .....ococevieivrnnennen. 0.00 0.00 0.00 0.00 0.00
Canada ..o - - - - -
Netherlands ...cvvevvimieinnennniinen. 0.00 0.01 0.02 0.02 0.03
Belgium ..o 0.04 : 0.11 0.17 0.16 0.09
Spam ..o JORTROR -0.02 - 0,01 -0.00 -0.02 -0.01
AUSIEIA v 0.05 0.13 0.16 0.17 0.18
Switzerfand .....ooooveeeieeiieeerin - - - - -
16. Primary ei{peuditures (% of
GDP)
United States ...coocceeervnrrieereevrniens 0.01 0.10 0.26 0.41 0.51
Japan (total)....ocvrecrniciniinininn 0.02 0.11 0.20 0.20 0.11
GEITNANY oevveeerrnere e e e 0.03 0.03 -0.11 -0.32 -0.46
France {% of baseline GDP) ........... 0.11 0.22 0.12 -0.02 -0.06
T8l e 0.16 0.24 0.11 0.01 0.00
United Kingdom (total).................. 0.05 0.18 0.27 0.36 041
Canada ..ccoeoeiviice 0.03 0.14 0.16 -0.04 -0.09
Netherlands ...oooveevervmriiisiniieniinns 0.04 0.08 0.08 0.04 0.02
Belgium ..o 0.05 0.15 0.18 0.05 - 0.06
Spain .o 0.05 0.06 0.06 0.13 0.11
AUSITED vt nre e sreve e ©0.04 0.11 0.14 0.13 0.12
Switzerland ....oooreeiri, - - - - -
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Table I (cont.)

Real economic activity, price developments, fiscal and trade balance

Policy experiment: Temporary 1 percentage point increase in shoxt- term interest rates in 1994 and 1995 with
endogenous nominal exchange rates!-2

1994 1995 1996 1997 1998
17. Interest payments (% of GDP) _
United States ... 0.13 029 0.29 032 0.38
JAPAN e - - - - -
GEITRANY «vvvererecree s 0.06 024 0.28 0.19 0.18
France (% of baseline GDP) ........... 0.14 0.21 0.11 0.08 0.07
Ty (o 0.31 0.77 0.69 0.38 0.30
United Kingdom ....c.ocoocvvineinnnnne. - - - - -
Canada ..o 0.06 0.05 - .55 - 0.46 -0.29
Netherlands ...ooooooeiviniviicnnciers 0.03 0.10 0.13 0.13 0.12
Belgium ..o 0.29 0.42 022 020 ~ 016
SPAITN Levvvvirireireerenressas e seeseeres -0.23 -0.35 -0.21 -0.19 -0.20
AUSIHA (oo 0.03 0.07 0.06 0.05 0.03
Switzerland ...t - - - - -
18. Government budget balance
(% of GDP)
United States ........cccovvvviinicnrenaenes -0.14 -0.44 -0.71 -0.98 -1.15
JAPAN e -0.03 -0.14 -0.28 -0.28 -0.15
Germany .......... -0.27 -0.82 - (.87 -0.45 -0.23
France (% ofbasehne GDP) ........... -0.19 -0.33 -0.17 - 0.05 -0.02
Haly oo -0.28 -0.93 -0.88 . -0.42 -0.18
United Kingdom .....ccoovmiiiecniceenns -0.05 -0.17 -0.26 -0.3¢6 -041
Canada .o, -0.09 -0.12 (.59 0.62 0.40
Netherlands ......ccooeoiviiicninnn. -0.03 -0.12 -0.19 -0.16 -0.12
Belgiumt .ot -0.29 -0.44 -0.20 - 0.08 0.01
SPAIN (o - 0,30 -0.43 -0.27 -0.34 -0.32
ADSITIA (oo e -0.01 -0.02 -0.02 -0.05 - 0.06
Switzerland .....occovveiinnisinn, ~ - - - -
19, Public sector debt (% of GDP)
United States .... 0.09 0.60 1.61 2.99 4.66
JApan .. - _ - - - -
GeIMANY ..o 0.12 0.72 1.59 2.14 2.36
France (%o of baseline GDP} ......... 0.23 0.65 0.80 0.74 0.88
ALY oot 1.09 248 2.73 2.41 2.21
United Kingdom .......cccoceevrieenennnn - - - - -
Canada ..o 0.20 1.02 1.30 0.34 -0.06
Netherlands ......cocooveveninnirenians 0.17 0.56 0.79 0.78 0.78
BelZiim .o 0.42 1.39 2.18 2.08 140
1) 6721 1 RO 0.43 0.99 136 1.91 2.38
AUSIEA v 0.02 0.07 0.08 0.04 -0.02
Switzerland ... - - - - -
20. Current account (% of GDP)
United StAtes ....oooevevvveeinier e 0.02 0.12 0.21 0.19 0.08
Japan .. . 0.00 0.04 0.05 0.02 -0.02
Germany (% of baselme GDP) ....... 0.15 0.31 0.14 -0.27 o -047
France (% of baseline GDP) ........... -0.01 0.06 0.03 -0.10 -0.04
TEALY o -0.03 0.01 0.00 0.02 0.12
United Kingdom ....cooocevvvniienienens 0.31 0.52 0.31 0.30 0.46
Canada ..covceveeeneeerie e -0.03 -0.26 -0.13 0.54 0.41
Netherlands ......ocooviveiiiincninens - - - - -
Belgitim o -0.01 0.01 0.09 0.09 0.02
SPAIN 1o 0.17 0.20 0.10 0.11 - 0.07
ATSIIR oo 0.01 0.07 0.08 0.07. 0.07
Switzerland ......cooooeiviniriieeee - - - - -
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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 ih 1994 and 1995 with

endogenous nominal exchange rates!2

19%4 1965 1996 1997 1998
21. Trade balance (% of GDP)
United States ..ovvverererierinenriceenas 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 (% of baseline GDP) .......... 0.03 0.06 0.03 -0.10 -0.04
1721 | R 0.08 0.13 0.03 0.02 0.10
United Kingdom ..., 0.31 0.51 0.2% 0.27 0.41
Canada ..oooeoeieeeeeee e -0.15 -0.64 -0.11 1.09 0.45
Netherlands ......ccccvrercnniiinicinne 0.02 0.09 0.13 0.10 0.01
Belghim ..o -0.02 6.03 0.12 0.12 0.03
SPAIN wererirecirree e 0.16 0.19 0.10 0.10 -0.07
AUSITIE vvvvvermii s 0.02 0.07 0.08 0.07 0.07
Switzerland ......ccovicimniii e - - - - -
22. Net interest payments abroad

(% of GDP)
United Staes .....ccvvvireecrinreecreens 0.00. 0.00 0.00 0.60 -0.01
Japan ... - - - - -
GErmany ......ccoeceereevreniniisenies s - - - - -
FLance ..oveeeeemeeneie e 0.09 0.06 -0.04 - 0.01 0.01
Ttaly oo v -0.16 -0.14 -0.03 0.00 0.00
United Kingdom .........ccvniniivnnennas 0.00 0.01 0.03 0.06 0.09
Canada .ooovoreeeie e - 001 -0.06 -0.05 0.07 0.15
Netherlands ......ccccoevvvincrnvvicvinnnns -0.03 - 0.08 -0.06 -0.03 -0.03
Belgim .coooeveieeicie i 0.00 -0.02 -0.01 0.00 0.00
SPAIE vvvvmrrremereeeeneerareneeneresenreneenne 0.01 0.01 -0.00 -0.01 -0.01
AUSITIA woviii e - - - - -
Switzerland .........ocv i - - - - -
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~ Table HI.1

Contributions te GDP by transmission chanmel

(central bank models)

Policy experiment: Temporary 100 basis point increase in short-term interest rates in 1994 and 1995 with

endogenous exchange rates”

First year after shock
United States* ..........ooveovv.n.

THalY oo
United Kingdom?® .....ccoeeeeee
Canada® ..o
Netherlands .......ocovveevieveenns
Belgiim ..o
SPaINT oo
AUSITIAT oo

Second year affer shock
United States? ..........cccoeveeea

Al oo
United Kingdom® .........cov.in
Canada® ..o,
Netherlands .....coovvviveveeieen.
Belgiumt oo
St LR
Austria? o,
Switzerland ...........oceeeeeenne

Third year after shock
United States® ....o.ocooevin

Haly o

Canada® ...

of which
TotaP Domestic Income/ Direct Cost of Exchztmge
chamnels | o oow | Wealth | interest - capital raie
rate effect channel
-0.07 - 0.04 0.06 -0.01 -0.03 -0.06 -0.01
-0.16 «0.12 -0.03 -0.02 - -0.07 -0.05
-0.15 -0.03 0.02 - - 0.06 C 001 -0.09
-0.18 -0.03 0.10 - 0.00 ~0.13 - 0.09
-0.32 -0.12 -0.01 - - 0.05 - 0.06 -0.21
-0.35 -0.32 -0.11 -0.17 - 0.04 - -0.02
-0.22 -0.11 0.00 - 0.01 -0.08 -0.02 -0.11
-0.10 -0.03 0.00 -0.01 - (.01 -0.01 -0.07
-0.03 0.00 0.01 0.00 -0.02 0.01 -0.05
- 0.05 - 0,02 0.00 - 0.0t -0.02 0.01 -0.03
-0.08 - 0.02 0.01 0.00 -0.03 0.00 -0.06
-{0.11 -0.01 - - - - -0.10
~0.50 -0.39 0.18 -0.14 -0.14 -0.29 -0.06
-0.70 -0.58 -0.12 ~-0.11 - -0.35 - (.15
-0.37 -0.10 0.05 - -0.14 -0.01 -0.24
-0.36 -Q0.11 0.07 - -0.01 ~-0.17 -0.21
-{.53 -0.29 0,02 - -0.10 -0.21 -0.24
- (.89 -0.78 -0.27 -0.29 -0.22 - -0.11
-1.15 -0.63 -0.02 -0.11 -0.39 -0.11 -0.50
-0.18 -0.12 -0.01 -0.03 - 0.03 -0.05 -0.07
-0.12 -0.02 0.15 0.00 -0,14 -0.03 -0.12
-0.02 0.00 0.00 0.02 -0.02 0.00 - 0,06
- (.14 - 0.07 0.01 0.02 -0.02 -0.08 - (3,05
- .57 -0.23 - - - - -0.34
-1.21 -0.91 0.26 -0.41 -0.22 -0.54 -0.26
-1.23 -1.05 -0.27 - (.22 - -0.56 -0.23
-0.30 -0.06 0.08 - -0.13 -{0.01 022
-0.20 - 0.05 -0.00 - -0.00 -0.05 -0.14
~0.22 -0.21 0.12 - -0.05 -0.28 0.02
- 0,60 -{.39 -0.26 0.05 -0.18 - -0.20
-1.28 - (.87 -0.03 -0.29 - 0.40 -0.15 -031
- (.15 - (.14 -0.01 -0.03 -0.02 -0.08 -0.02
-0.23 . -0.09 0.25 0.01 -0.21 -0.14 -0.13
-0.03 -0.01 0.00 0.02 -0.01 -0.02 -0.05
< 0.02 -0.02 6.00 -0.01 0.03 -0.04 0.01
-1.01 -0.57 - - - - - (.44
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Table I11.2

Contributions to GDP by transmission channel

(simulation results from the MCM model}

Policy experiment: Temporary 100 basis point increase in shert-term interest rates in 1994 and 1995 with

endogenouns exchange rates

of which
Total | Pomestic | o o | Direct | cociof Exchange
channels | flow | Interest | .o rate
rate effect P channel
First year after shock
United States ..oocovireieiiceieecc e - 0.46 -0.34 0.04 -0.07 -0.31 -0.13
Canada ...coocoiviiirireinieee, - 0.65 -0.27. 0.04 -0.04 -0.27 -0.37
France ...occcooviiiiicniinninines - 0.68 -0.33 .02 -0.04 -0.31 -0.36
GEIANY ©rvvvvrrrerseeeessesevssasssesssssarsnssasenas -0.72 -0.28 0.08 -0.07 -0.29 - (.45
Haly oo -0.44 - -0.12 0.26 -0.05 -0.33 -{.33
Japan -0.61 -0.40 0.02 -0.05 ~0.37 -0.22
United Kingdom ....cooveceeeeneenne. S -0.92 - 0,44 -0.03 -0.05 -0.36 - 0,50
Second year after shock
Tnited SEAES .vovveererriecesericseiisisiseisienes | = 058 -0.48 0.00 -0.11 -046 ~0.11
Canada ....ooooocviiirc e -0.61 -0.28 0.06 -0.04 -0.30 -0.34
FIaNCe e eeeeceiniins -0.70 -0.39 0.04 -0.04 -0.39 -0.30
Germany .......oceeeeverreevinnnans -0.65 -0.28 0.12 -0.07 -0.33 - 0.37
ALY e -0.30 - 0L.07 0.43 -0.06 - (.44 -0.25
JApAN. «ovvvcrvrverenereee s -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 SIS oevvieeeeeicisee v careraerrerens -0.17 -0.15 0.08 -0.08 -0.15 -0.03
Canada ...ccoervierni e -0.05 0.05 0.02 -0.00 0.03 . - 0.10
F2) 231 1+1- OO SRRSO -0.10 -0.02 0.02 - (.01 -0.03 - 0.08
Germmany vevirerreeeenneees | = 0.03 0.06 0.05 -0.01 0.02 -0.07
HALY coveeeereriererererreeeioe s iees s nes 0.11 0.14 0.23 -0.02 -0.07 - 0.05
Japan -0.31 -0.24 0.03 - 0.04 - (123 - 0.08
United Kingdom -0.31 -0.12 -0.02 -0.01 -0.09 -0.18
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Table TV.1
Contributions to GDP by GDP component
{central bank models)
Policy experiment: Temporary 100 basis point increase in short-term interes( rates in 1994 and 1995 with
endogenons exchange rates?
of which
Total Domestic Private Govern- Frivate | Exports Hmpo'rts
demand consump- ment invest-
X expen-
tion diture ment
First year after shock
United States ......cooccvrececiirinirieecenens -0.07 - 0,08 6.00 0.00 -0.08 0.00 0.01
JAPAN .o -0.16 -0.14 - 0.05 0.00 - 0.09 -0.02 0.00
GRITNANY e ecveeveerrerresresnessssrnsimsnesonnens | = 15 -0.12 -0.08 0.00 -0.04 -0.11 0.08
Brance ... -0.18 -0.26 0.04 0.00 -0.30 - 0.05 0.12
HALY coverr et -0.32 -0.35 - 0.08 -0.m ~0.26 -0.07 0.11
United Kingdom® ...coovoviieceie -0.35 -0.56 -0.27 0.00 -0.29 -0.06 0.21
Canada® ..o e 022 | -015 | -0.11 | -0.02 | -0.02 | -005 | -0.02
Netherlands .ooveviciiiiinec e -0.10 -0.09 -0.03 0.00 -0.06 -0.03 0.01
Belgium .cocoovevveeeecceineeeeciecciieseees. | - 0.03 -0.03 0.01 - - 0.04 -0.05 0.05
SPAIN vt -0.05 -0.11 -0.03 0.02 -0.10 -0.07 0.13
ANSHIA cve e e -0.08 - 0.09 -0.06 - -0.03 - 0.08 0.09
Switzerland ....ocovivreieiiini -0.11 -0.16 -0.04 - 0,02 -0.10 -0.11 0.17
Second year after shock '
United States ...oovivieceecrcvinerinsreniecsrennes - 0.50 -0.56 -0,15 0.01 -0.42 -0.04 0.10
Tapan ~0.70 | -0.68 | -020 0.02 | -050 | -0.06 0.04
Germany -0.37 -0.33 -0.14 0.02 -0.21 -0.26 0.21
FIance ...occoveerivesinnienns e | - 0.36 -0.48 0.01 - 0.00 -0.49 -0.08 0.20
TEALY oot s e ~0.53 -0.70 -0.19 - 0,01 -0.50 - 0.0 0.28
United Kingdom® .......ccoovveiveirerreinnne. - 0.89 -1.27 - 0.65 0.00 -0.62 -0.19 0.42
Canada® v vevinersie s -1.15 | -087 | -067 | -0.09 | -0.11 | -028 0.00
Netherlands ........cocoocevvieniiiee i -0.18 -0.27 -0.10 0.00 -0.17 0.03 0.06
Belgitin ..o -0.12 -0.24 0.01 - -0.25 -0.02 0.15
SPRN cooiitieeirr e s e - 0.02 -0.10 0.12 0.02 -0.24 -0.15 0.22
AUSIIA cie e rrrre e -0.14 -0.18 -0.08 - -0.10 ~-0.07 0.11
Switzerland .........oceeiiire e -0.57 | -1.06 -0.24 -0.11 -0.71 -0.42 0.90
Third year after shock
United States ..oovvcvereerrrnrinnneioerinnes -1.21 -1.31 -0.45 0.01 -0.87 -0.14 0.24
Japam ..o i -1.23 -1.21 -0.36 0.04 -0.89 -0.08 0.06
GETMANY v eveeerienr s esreenecrrraree e ees -0.30 -0.28 - 0.07 0.03 -0.24 -0.18 0.15
France ....cocvviiieiiiciincn e -0.20 -0.17 -0.03 ~-0.00 -0.14 -0.04 0.0t
HALY covvereecmere e -0.22 -0.32 0.00 ~-0.01 -0.31 -0.06 0.14
United Kingdom® ..c.ovvvvvevvcsccreren, -060 [ -085 | -047 000 | -038 | -0.20 0.37
Canada? ...ooeeiieireereireieineesieneenns | =128 | <130 | -1.04 ¢ -0.10 | -016 | -0.26 0.28
Netherlands .........ocoocireveueeeeecevierieeenns -0.15 -0.36 ~-0.13 0.00 -0.23 0.07 0.15
BEIZIUI cvvrvrvvrienrereeeeeranari s asee e -0.23 -0.50 - 0.05 - -0.45 0.04 0.22
Spain ..o, -0.03 -0.17 0.10 0.01 -0.28 -0.09 0.22
AUSHIA vt SRUT -0.02 -0.13 - 0.04 - -0.09 0.03 0.07
Switzerland .......cc.ooeerrecrneniiieneeee -1.01 -2.24 -0.50 -0.18 -1.56 -0.51 1.73
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Table IV.2

Contributions to GDP by GDP component
{simulation results from the MCM model)

Policy experimeni: Temporary 100 basis point increase in short-term interest rates in 1994 and 1995 with
endogenous exchange rates :
Private .
Total conswmyp- . Frivate Exports Imports
. investment
tion
First year after shock
United States .....oovcivviciienrcirincciinnnns -0.46 -0.05 -0.29 - 0,07 0.05
Canada ..o.ocovie e - 0.65 -0.01 -0.26 -0.18 0.20
FIance ..ooveviiiriniccinnr s -0.68 -0.07 -0.29 -0.17 0.16
GEITRANY -vovveeveerieeieiee e e reeeeasmnenee - 0.72 -0.06 -0.28 -0.23 0.16
TEALY v e oo sne e sreerenne -0.44 0.20 -0.29 -0.17 0.19
JAPAL .o -0.61 -0,16 -0.32 -0.10 0.03
United Kingdom: .....ocoovveeviiieneeene. -0.92 -0.17 ° -0.35 -0.23 0.19
Second year after shock
United States ...c.covvieveivirenniiiniinineanns -0.58. -0.13 - (.42 - 0.06 - 0,03
Canada ...ococvvevier et - 0.61 -0.15 -0.35 -0.11 0.00
France ....ooovcvvimmicime -0.70 -022 -0.40 -011 -0.03
€52 15T:1.1) RS -0.65 - (1.20 -0.36 -0.15 -0.06
HALY v - 0.30 0.35 - 0.37 -0.13 0.15
Japan ... -0.81 - .39 -0.44 - 0.05 -0.07
United Kingdom .....ccoocveeiiiieniiennne -1.20 - (.44 -0.64 -0.21 -0.08
Third year after shock
United States ..o -0.17 - (012 -0.10 - 0.00 - 0.06
Canada ....cocooeeveeeeiiecieece e -0.05 - 011 - (.08 0.01 -0.14
FIance ...coorvrrenvirieesrierisnreesnnnnnans -0.10 -0.18 -0.08 0.01 -0.15
GEIMANY .eveciirinrenrienerrne e neann -0.03 -0.14 - 0.07 0.01 -0.17
0.11 0.32 -0.08 - 0.03 0.10
-0.31 -0.34 -0.10 0.02 C 011
-0.31 -0.34 - 0.24 -0.03 -0.29
Table V
The response of domestic demand to a 100 basis point increase
in policy-determined interest rates during eight quarters
{domestic channels only)
First year Second year Third year
United States ...c.ooocoeeeeee -0.08 -0.58 -1.30
Japan -0.13 - 0.68 -1.19
Germany -0.10 ~022 -0.13
France . -0.21 -0.32 - 0.06
Ttaly -0.21 -0.56 -0.43
United Kingdom ....c.cocei. -0.55 -1.28 -0.90
Canada ...oococvvevcvveieceeene -0.15 -0.89 -1.33
Netherlands ....coovvveierienins - 0.08 -0.29 -0.35
Belgitm oo -0.02 -0.10 -0.26
SPAIN e -0.19 -0.22 -0.22
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Notes to the tables

i
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9

Percentage deviations if the baseline is in Ievels 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 rcported simulation results
are annual averages.

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 resulis plotted in the graphs, the decomposition results shown in the tables are for the fully
endogenous exchange rate case.

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 alse includes the price-
gap channel. .

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.

In the MTF meodel 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 posiiion on domestic spending.

The scenario reported is scenario 3 in 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 capital 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.

In the Spanish and Austrian models the reported wealth effect primarily works through real money balances.

In the MTF model the decomposition 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.

In the QPM model private consumption includes residential constructlon and inventories, partly explaining the
relatively large contribution.
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APPENDIX
Summary of points of agreement regarding the policy simulations
The following are the econometric model éimuiations 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 éomparison 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.

IL. ASSUMPTIONS REGARDING EXCHANGE RATES AND FOREIGN
INTEREST RATES
L. The effects of the policy experiment are to be simulated under fwo assumptmns regarding

exchange rates:
(i) with fully endogenous nominal effective exchange rates;
(if) with exogenously fixed nominal effective exchange rates.

2. The implicit assumption under 1(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 I1.1(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.

I CHANNELS OF TRANSMISSION

L 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 d'ltalia) 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 projection. It is preferred over the method in which the different channels are sequentially
being shut down (as ¢.g. in the preliminary decomposition results of the Nederlandsche Bank) or
opened up (as ¢.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: '

- 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.

3. 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 chaannel. 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.

V. CHOICE OF THE SIMULATION PERIOD AND BASELINE PROJECTION

1. 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
yeats. 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, central hanks 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 asymmetries 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 stabilisérs. to work
and keep the exogenous components of real government non-interest expenditure fixed.
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V. REPORTING FORMAT

I. The modelling groups are asked to report the baseline values of the main exogenous
varigbles in Table I and for each simulation experiment the deviations from baseline of the main
endogenous variables in Tables IT and TI1. 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 1IT). These should be reported as contributions to the percentage 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 I 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 WK1-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 IlI. 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

Baseline values of selected exogenous variables

1993 1954 1995 15946 1997 1998

1. Foreign interest rates (%) coovvcviveniinn.
2. Oil prices and other commodity prices
3. Foreigh prices ......ccvevvevvivrvsnrisrnerenns
4. Foreign ontput .....cooooeiiiniiiieee
5. World trade ..ocooinviniiiiniiiicninin

6. Other important exogenous variables

Note: For 1 to 6 please specify the exact definitions of the reported variables. 7
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Table II

Interest rates, exchange rates and asset prices

Policy experiment!

Deviations from baseline? 1994 1995 1996 - 1997 1998

1. Policy-controlled interest rate (%) (NPR..) .ovoveeciinns

2. Representative (3-month) short-term interest rate (%)

(NSR.) v et e
Representative long-term interest rate (%) (NLR..) ...

3, Mortgage rate (%) (NMEL) v
Bank lending rate (%) (NBR..) .o,
Deposit rate (36) (NDR..) .o

4. Real short-term interest rate (%) (RSR.) coovvirevrrvieene
Real long-term interest tate (%) (RER.) oo
User cost of capital (CCLL) i

(CC2L) v e ene e

5. Nominal effective exchange rate® (NEX..) .......covverne
Real effective exchange rate® (REX.) ovvovvveeeenens
Important bilateral exchange rates (domestic currency
per unit of foreign currency) (BX1.) v

(BX2.) v

6. Stock prices (STP.) oo,
House prices (HOP..) oooveiierecrinenn e ire e

8. Monetary aggregate (ML) .o
Total domestic credit (public and private) (DC..) .......

Note: For 1 to 8 please specify the exact definitions of the reported variables.

! 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 % sign). 3 A positive number indicates an
appreciation.
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Table ITT

Real economic activity, price developments, fiscal developmenmnts and foreign sector

Policy experiment!

Deviations from baseline? 1994 1995 1996 1997 1998

1. Real GDP and its components:3

Real GDP (GDP..) oo
Private consumption (CONL) .ooiiirvvciiicceeeeeee
Government expenditure {GOC.) ..ovvivivviicrieniennn
Private investment (PIN..} ..o

Residential (RIN.) oo

Non-residential (ININL) oo rrcnrnienns

Inventories (INV..) .o e ceenen,
Bxports (BXP.) v ces s as e
Imports (TMP..) oo e

2. Unemployment rate (%0) (URA.) coivvvriiciieicciiienens
3. Real disposable income (RIM..) ..cooccvirvirvninrvnnnsirennes

4. GDP deflator (DFL..) coiviiiiviciienie e
Consumer prices (CPL.) oo
Wages/earnings (WAG.) cooooeeiic e
Unit labour cost (ULC.) vvvverinnn) SN
Import prices (TPL.) oo

5. Government accounis (% of nominal GDP):
Revenues (GRE..) ..o
Primary expenditures (GPE..) .ooviiiiiieciniiee
Interest payments (GIP..} ....oovverimricrninnirenins
Government budget balance? (GBA.Y v.ooovieevnas
Public sector debt (DEB.) oo

| 6. Current account (% of nominal GDP)? (CA..) ....co......
Trade balance (% of nominal GDPY* (TB.) ..c.cceeuc.....
Net interest payments abroad (% of GDP) (IPA.) ......

Note: For 1 to 6 please specify the exact definition of the reported variables.

' See footnote 1 in Table H. 2 See fooinote 2 in Table II. 3 All GDP components should be reported as deviations from
baseline. * A positive number indicates an improvement.
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Table IV

Contributions to GDP changes by channel of transmission and by variable

Policy experiment’

First year after shock

(€157 RO

of which:
Private consumption .........
Government expenditure ......
Private investment ...............
Residential ........ccccverennen.
Non-residential ................
IVETHOTIES vvvvvviiveieercriraens

Second year after shock
16153
of which:
Private consumption ............
Government expenditure ......
Private investment ...............
Residential ..........coocoemne.
Non-residential .................
Inventories ........oocevvervenne.
Bxports .o
Imports .... ‘

Third year after shock
GDP? ..o
of which:
Private consumption ...........
Government expenditure ......
Private investment ...............
Residential ......cooovevicennnnene

Total

Encome/
cash flow

Wealth

Direct
interest
rate effect
on
consump-
tion

Cost of
capital

Exchange
rate

Discrep-
ancy?
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Table IV (cont.)

Contributions to GDP changes by channel of transmission and by variable

Policy experiment!

Fourth year after shock
(€75) RPN
of which:
Private consumption ............
Government expenditure ......
Private invesiment ...............
Residential ..o
Non-residential .................
Inventories ..cererornnnen

Fifth year after shock
GDP? ..o
of which.
Private consumption ............
Government expenditure ......
Private investment .........oeevu.
Residential ......cooecrveennnenen.
Non-residential .................
Inventories ...oevveeecrccneneen,

Final year of simulation
GDP? e,

of which:

Private consumption ............ ‘

Government expenditure ......

Private investment .....coveen.s
Residential ....ooovvvvecvinnnnnn.
Non-residential .................
INVentories v vrvirennns

EXpOLtS oo,

IMpoTts v

Total

Income/
cash flow

Wealth

Direct
inferest
rate effect
on
consump-
tion

Cost of
capital

Exchange
rate

Discrep-
ancy>

1 See footnote 1 in Table Il 2 In perceniape deviation from baseline. * Due to interaction between the different

channels.
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The monetary policy transmission process in Australia:
what do we know?

Glenn Stevens and Jenny Wilkinson!

I. 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 transtnission 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 run, in which monetary
policy changes have real effects. Potential output is more or less invariant to monetary policy,
however, and the long-run effect of monetary policy changes are seen exclusively in prices. An
expectations-angmented 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 fransmission
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 1ns1ghts into the effects of monetary policy on
the economy; the obvious shortcomings of this approach should, nevertheless, be kept in mind.

1L, 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
constramed - 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

1 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 known are the
Treasury's TRYM model, and that developed in several incarnations by Chris Murphy, the latest of which is Murphy
(1989).




- 268 -

some lending propositions may increase, prompting prudent lenders to curtail credit
supply; :

- exchange 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 torn 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.

LLER 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.® It
reflects the pragmatic recognition of difficulties in interpretation of monetary aggregates since
financial liberalisation accelerated in the early 1980s, which saw an apparent breakdown of empirical
demand for money relationships (see Stevens et al. (1987), de Brouwer ef 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 1s 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 pohcy 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 cach channel separately but
simultaneousty.

Gruen and Shuetrim (1994), for example, estimate a single equation in which output
growth is determined by real shori-term interest rates, a weather variable,* 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.® 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 scems 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 tainfall in Australia, and is used to capture the influence of the weathier 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 operation. This is taken up below.
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Graph 1
Real GDP: deviation from baseline
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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 TRYM 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 of liberalised 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 beging 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 houscholds have carried relatively little debt by world
standards (see Kennedy and Andersen (1994)), increasing the difficulty of detecting the cash-flow
cffect 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 financial 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, Morling and Tease (1994) usmg 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..

VIL. 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 Kutiner (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, credlt—ratmmng
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
true. 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 transmltted to the economy, but it is not
clear what the mechanisms are that drive them.

VIIL 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 rcal 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
1s 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 éxogenous 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 thét 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, whercas 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 vear 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 1% 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 | 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
costs, traded goods prices and an output gap term. Typically the output gap term has a significant but
small coefficient. In our case, a 1 percentage point increase in real shori-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 NATRU
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 eamers adjust. Wage cquations 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.® There must also be some uncertainty about whether the NAIRU 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 summarised 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 takes scveral 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-looking 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
SVAR 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, o 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).
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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 linkages 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 confirm 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 financial markets is not clear. The way in which changes in inflation
expectations feed into the wage-setting process in the context of changing tabour market structures is
a key near-term issue.

For a small open economy the exchange rate is an important link 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 Gliick!

L 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 financial 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 tramsmission. 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.

1 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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1L 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 optimum currency arca 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 concemed, 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.

1. 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 houscholds 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 inferest 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
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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 Mj, bank lending and
monetary wealth, the labour market and the fiscal situation can be estimated from this in a
straightforward way.

Simplified structure of the model
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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 values of selected exogenous variables

1993 1594 1995 1996 1997 1998 1999 2009

Call money rate, Germany 7.5 5.6 5.0 4.3 4.8 4.8 4.8 4.8
Three-month Euro-dollar .

41T RPN 32 4.3 42 4.2 4.2 4.2 42 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 partnexs, % 38 31 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 '2.2 22 2.2 22 22

Real domestic public
consumption, % ........c..... 2,0 1.8 L8 1.8 1.8 18 1.8 1.8

These results? are shown in Tables I and II. Starting from the interest rates, we observe
some initial overshooting for the money market rate, whercas 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 IT), 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 wealth? and which enters the consumption and residential

“investment functions. The effects on interest payments, money My and outstanding credit correspond
to expectations and need no further comment.

2 Al calculations were performed by the system STS.
3 T 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 (se¢ 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 around 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 1abour
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.

Y. 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'Ttalia 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-fesidential 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 and 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.* 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): "The interest rate pdlicy transmission process - the case of Austria”, in: Bank for International
Settiements, National Differences in Interest Rate Transmission, Basle.
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Table I

Interest rates, exchange rates amd asset prices

Policy experiment: Two-year increase in interest rates (exchange rates endogenouas)

Deviations from baseline* 1994 1995 1596 1997 1998 1999 2000

1. Policy-controlled interest rate (%) ....... 1.00 1.00 0.00 6.00 0.00 7 0.00 0.00
2. Market-determined interest rates (%) -
Call MONEY vivvie e 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-term interest rate ..... 0.32 0.37 0.10 0.05 0.02 0.00 0.00
3. Other interest rates (%) :
Bank lending rate .......ccccocvviniinincenenenn, 0.65 0.83 0.31 0.18 0.09 6.05 0.02
4. Real inferest rates
Call money (%) v 1.12 039 | ~0.14 0.09 0.01 0.01 0.00
Real long-term interest rate (%) ..oocoeeveenee 0.34 0.42 0.15 0.10 0.04 0.02 0.00
User cost of capital ...coooovvvvivivniinevvcrennen, 0.15 0.17 0.03 0.02 0.01 0.00 0.00
5. Exchange rates
Nominal effective exchange rate ............. 022 015 [-006 |-001 |-002 |-002 |-002
Real effective exchange rate ......cceevvvianes 0.20 0.11 - 0,12 - 0.06 - 0.04 - 0.03 - 0.02

6. Asset prices and wealth

Wealth variables in the consumption ’
FINCHOR {Teal) .o 0.07 0.02 | - 0.04 0.00 0.00 0.00 0.00

7. Net interest payments
Houschold sector ) _
Non-financial enterprises } ..., 0.86 1.54 1.33 0.82 0.41 003 | -032
Abroad ) '

8. Money and credit
Monetary aggregate (M3) ..ccovvvvren i, -061 |[-018 048 | - 0.03 000 | -003 |-0.02
Total domestic credit (public and private) | - 0.03 | -042 | -048 |- 007 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 endogenous)

Deviations from baseline* 1994 1995 1996 1997 1998 1999 2000
1. Real GDP and its components
Real GDP ..o -0,08 |-014 | -0.02 0.04 0.01 0.01 0.01
Private cONSUMPLON woovvivvirvirnieriecenierenee -012 [-015 |-008 {-012 [-012 |-010 {-0.08
Government expenditire .......o...ococovivvene 0.00 0.00- 0.00 0.00 0.00 0.00 0.00
Residential investment ..........o.cccoveviveenes 0.00 - 0.15 -0.24 -0.02 0.08 0.03 0.04
Non-residential investment ........c.ccceevvennns - 011 - 0.65 -067 | -016 | -0.04 0.03 0.06
INVENIOTIEE .vevveric e e - 2.64 8.53 | -433 2.95 1.91 2.13 0.85
EXPOIES woorvereicvimrierismsiinnsssinssnesmnennnnnens. | = 020 | - 015 0.06 0.03 0.03 0.02 0.02
TOPOTES oeeeineeeererrceceeseersviseereerennenens | = 15| =022 | - 0.01 0.06 0.00 6.00 0.00
2. Upemployment rate ................... eneerennes -0.09 |-0.13 -0.08 [-005 |-003 |-002 |-001
3. Real disposable income 0.09 |-004 |-015 [-006 |-004 |-002 |-0.01
4. Inflation and wages
GDP deflator .oovvvveeeeeiecinciesieenesveseirens 002 |-001 |-005 |-005 [-003 {-001 0.00
COnSUmEr PriCes .l ieeerererercvernecinae -002 |-004 [-005 |-004 |-002 }-001 0.00
Wage rate/employee ......ovvvieeerinrieeeeeneas 000 |[-011 - 0.18 - 0.09 - (.03 0.00 0.01
Unit 1abomur COSt vveieerirnirineesseesneeeene 0.15 005 | -023 | -0.17 |-006 | -002 0.00
TMPOTt PriCes .vuvivveriirisieneeeerereeereeienee - 017 | -016 0.01 0.0 0.02 0.02 0.02
5. Government accounis (% of nominal
GDF)
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
REVETULS vvvvvrernrieereemreeiieestesseseas e snsssens 0.05 0.13 0.16 0.17 0.18 0.19 0.19
Financial deficit ...oovoiieervncrcieenae 0.01 0.02 0.02 .05 0.06 0.07 0.07
Public sector debt .......ooviviriiieiiinnieeces 0.02 0.07 6.08 004 | -002 | ~008 |-015
6. Current account (% of nominal GDP) 0.01 0.07 0.08 0.07 0.07 0.07 0.08
Trade balance .......cccvvvvemrieereeeerenienen 0.02 0.07 0.08 0.07 0.07 0.07 0.07

* Perceniage deviations if the baseline is in levels or an index; absolute differences if the baseling is in percentages (%).
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Table IH

Contributions to GDP changeé 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/ | wyeayth | rate | Costof [Fxchangel 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 ........ccocomervimrinscaiennes - 0,12 0.01 0.00 - 0.11 0.00 0.00 - 0.02
Government expenditure (exogenous)
Residential investment ........c.ccoceiiricnininn 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Non-residential investment ........c.coeecene.. -0.11 0.01 0.00 0.00 0.00 | -008 |-004
INVENtOries .oceeiiier e - 2.64 0.22 0.00 0.00 0.00 -1.82 - 1.04
BXPOTES 1oviivimrirrenriinricisieerrenressstssssnseersenens - 0.20 0.00 0.00 0.00 0.00 -0.19 - .01
TMPOTES ooeriiieeree et seeeee s sree e - 0.13 0.01 0.00 - 0.05 0.00 - 0.1t 0.00
Real GDP: second year after shock ......... - 0.14 0.01 0.02 - 0,02 - 0.08 - 0.05 - 0.02
Private consumption .......civvneneniciinece e, - 0.15 0.02 0.02 - 0.08 0.00 0.00" | - 0.09
Government expenditure (exogenous)
Residential investment .....cooccoeveeerrrenennnn - 0.15 0.02 0.00 0.00 - 0.08 - 0.04 - 0.05
Non-residential investment ..........ccceevineas - 0.65 0.06 0.1 0.00 - 0.58 - 0.05 -0.19
INVentories e - 8.53 0.34 0.29 0.00 - 7.07 - 1.28 - 0.81
BEPOITS toveimeirereineecornnnresreerenseesveenaeseeneens -0.13 0,00 0.00 0.00 0.00 -0.14 - 0.01
TIMPOLES cvveeirirr i s -0.22 0.03 (.03 - 0.03 -0.15 - 0.03 - 0.05
Real GDP: third year after shock ............ | - 0.02 0.00 - 0.01 0.03 - 0.04 0.01 -0.01
Private consumption ..........c.ccocecenirinicnn. - 0.08 0.02 0.0t - 0.04 0.00 0.01 - 0.08
Government expenditure (exogenous)
Residential investment ......ccooevvveiviiiencenennns - 024 0.07 0.00 0.00 - 0.21 - 0.02 - 0.08
Non-residential investment ........coovceeieee - 0.67 0.04 - 0.06 0.00 -{.74 0.06 0.03
INVERLOTIES vvivirreeircieerariiirecrercccrrrs e | = 433 0.18 -0.12 0.00 -4.16 - 0.31 0.08
BXPOIES oo 0.06 0.00 0.00 0.00 0.00 0.05 0.01
31315 0] o - T OUPTOROOUUPUPR IR | X 1) | 0.01 - 0.02 0.05 - 0.09 0.06 - 0.02

i
1
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Table 1T (cont.)

Contributions to GDP changes by channel of transmission and by varﬁab!e

Policy experiment: Two-year increase in interest rates (exchange rates endogenous)

Direct
interest
Percentage deviations from baseline Total | Income/ | yWealth rate Cost of [Hxchange| Discre-
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 cOnSUmMpion ...ccoovceuvivreeienirscsnieens -0.12 0.02 - 0.04 -0.03 0.00 0.02 - 0.09
Government expenditure (exogenous)
Residential mvestment ......oocoooeveeecciininn - 0.02 0.02 - 0.01 0.00 - 0.08 0.04 0.01
Non-residential investment ...........ccece.e.. - 0,16 - 0.03 -0.18 0.00 -0.20 0.04 0.21
Inventories ..o 2.95 - 0.11 - 0.57 0.60 1 3.27 0.00 0.36
EXPOTES itivtiieieieaneeecrcceeeien st ess i s eee e 0.03 0.00 0.00 0.00 0.00 0.02 0.01
ImPOLtS o e 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 consumption ... ivrinnrireneenne -0.12 0.01 - 0.05 - 0.02 0.00 0.02 - 0.08
Government expenditure (exogenous)
Residential investment ........... e ——— 0.08 0.00 - 0.02 0.00 0.06 0.02 0.02
Non-residential investment ...........cocvveveernes - 0.04 - 0.04 - 0.05 0.00 - (.06 0.02 0.09
TNVENLOTIES .uvvvieveeceeceere e e crvcres e sr e 1.91 - 0.23 - 0.51 0.00 2.25 .00 0.40
£ 574 07474 v SO OO OO SRR 0.03 0.00 0.00 0.00 0.00 0.02 0.01
B3390 0)e) ¢ - RS UURUR (.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 CONSUMPHON ...vvvvvevvevoceocvoicicsrenn |-010 | 000 [-006 |-002 | 000 | 002 |-004
Govemnment expenditure (exogenous)
Residential investment ...........ccvevvrvvenrennens 0.03 0.00 - 0.02 0.00 0.02 0.01 0.02
Non-residential investment ..........ccocovenee 0.03 - 0.03 - 0.02 0.00 0.02 0.01 0.05
IBVENLOTIES oiveereeeccer v risviees s eraaeees 2.13 - 0.48 - 045 0.00 246 - 0.09 0.60
ExXports oo 0.02 0.00 0.00 0.00 (.00 0.02 0.60
THIPOIES wevevirviriieieireeenrenssrenecntaetesenrae s sesnes 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 guarterly model of the
National Bank of Belgium

K. Burggraeve, P. Butzen and M. Dombrecht!

L 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 financial
and real structires of couniries. 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.

1 R 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 transmiésion, 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.

1 The anthors are members of the research department of the National Bank of Belgium. They thank V. Périlleux and
I. Maes for constructive comments and the members of the NBB modelling group for their cooperation. But the views
expregsed in. this paper remain those of the authors and are not necessarily those of the National Bank of Bélgium.
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1IL. 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 confined 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: Mg
{banknotes and coin), M| (Mg 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 by
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 FL. 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 fow. In the model,
monetary policy is endogenously derived from the maximisation of an objective function. The central
bank is assumed to minitise 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 vield (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 Périlleux 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 (FT). 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 asscts
among government 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 channels of monetary policy (for more detail on the derivation of houschold 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 rise 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 realtocation 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 awarc 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. Morcover 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 bebaviour 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 taking
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 finance 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 interest rate, through their
effect on the UCC, cause changes in the demand for factor mputs reﬂectmg 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 (¢.g. the price of investment in
housing) deserved a specific explanation.
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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
fluctnations. 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 vield, 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 shocks are specific to the Belgian economy, they will feed mto mflation
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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1. The rolé 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 houscholds 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 botrowing 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 of lenders). 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 texthbook version of the model

Although the model contains more than 500 equations, about half of them behavioural, it
is attempted in this section to summarise 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:

yo=—ai,—B(B, ~B)| + b +2 (1)

In what follows, all variables are in natural logs, except interest rates

where: vy =real demand

= pnominal short-term interest rate

E = expectations operator

= output price level

r =real long-term yield

Z = anumber of exogenous deﬂ;and stimuli related to the real government account and to
real world demand

[

o

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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k= (1-0)i, + u *+ BB, ~ B)] +  B(S,.)) -8, - [B(R.) - B |+ are, e

with 0<c<1

In what follows, asterisks (*) refer to foreign variables

where: S = exchange rate (price of foreign cuirency in terms of domestic currency)
RP=risk premium

Inflation is generated by both domestic (wages and a tension variable) and foreign origins
(exchange rate and world prices).
B~ Py = (W, =W,y + (1—e)[ (5,8, ) + (B - L, )] + v, ®

where: W =nominal wage

Wages are fully indexed and the real wage rate is kept exogenous:

W= W =(R =B+ (v, - viy) @
where v =real wage rate

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):

Sy 8= g[(Pt - Pt—z) - (P: - P:-I)] —hi, S
with0<g<1

In the simulation experiment it is assumed that the monetary authorities peg the short-
term interest rate, hence:

i, =1 (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 walk process:

Ht =R~-P,= Ht—l +i, (N

where: [I=inflation rate
1 = arandom error

such that future inflation and exchange rates are predicted as:
E(I1.1) = E(P,,) - P =11, ®)
E(S,) -8, =T1-TT; | ©
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 (TT) and exchange

rate movements (S‘:):
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Model 1

r=(l-eji+er —(1-¢)I1,
y,=—ai+all, +br, +z,

I1, =ell, H1-¢)S; + 1y,
S; =g[l,—hi

Setting o =a - b(1 - ¢), the following reduced form can be derived:

Model 2

(1~ (1-e)(1-g+n)[i~(1- )tz +[(1-e)(1- &) —af J& |

e (1-e)i-g)-fa
g, ~(1=eJali=g-n)ji+(I-c)(1-g)r +(1-c)(1- g)bor
‘ (1-e)(1-g)—for
_ —[(1~ e)h+ foc]ﬁ fz, + bfc:ff
SRR N PR
B T{(lﬁe)h+ f(gw—h)oc:lf+fgzt + bfger,
T (1-e)(1-g)-for

withao=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 inferest 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 i 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)(1-g)>fla-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 sirong, an interest rate pegging policy will not be unstable.
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What remains true 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 fiot the exchange rate
level. The only way is to follow an objective of exchange rate stability. The interest rate
rule required to stabilise the exchange rate can be derived from the reduced-form model
as (we only consider exogenous shocks related to z):

T fg
=il o

but this interest rate policy implies the following rate of inflation:

f.h i
I-ehh+f(g—h)o '

Ht=( (11)

It would therefore seem that in this case control over the inflation rate is Iost;‘

conversely it can be derived that a policy rule 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 run 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 rule:

= f
N (1—e)h+f0L “

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

[(1— e)(l— c) + afc]f + [1 —e— af]crt* —fz,

1-e—fla-b)
_~{1-e)oi+(1-e)z, +(1—e)ber,
s 1—e—f(a—b)
- ~fod + fz, + bfer,

1-¢—f(a—-b)

withoo=a-b (1 -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 1.1-I1.2 refer to a temporary increase in the
short-term nominal interest rate during two years and a refurn to its previous level from the third year
onwards. The results in Tables I.1 and II.1 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 e¢xchange rates with non-ERM countries from
their simufated values in the Bundesbank model. In Tables 1.2 and IL2, 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 countrics on fle. 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/I1.1 and 1.2/11.2 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 shori-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 inferest 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 cvcle;
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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 expendltures The overall effect on
the current account is negligible;

the short-term positive effect on real disposable income originates from increased interest
income;

weak effects on real output imply absence of any unemployment effects;

~weak 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 pct. of GDP) deteriorate.

Decomposition by transmissiom chanmnels

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 II1.1 and II1.2 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 positivé 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 mottgage
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 Bank 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 Fxchange Rate Mechanism
(ERM). As a consequence we only 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
Bundesbank 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 ceferis 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 inchudes 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 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! Period 1 | Period 2 | Period 3 | Period 4 | Period 5

1. Policy-controlled interest rate (%) ....c.coocoovvciinnrinns 1.00 1.60 0.00 0.00 0.00
2. Market-determined interest rates (%)

Representative three-momnth interest rate ..o, 1.00 100 0.00 0.00 0.00

Representative long-term interest rate ........c.cocerrvivnninn, 0.20 0.23 -0.02 0.00 0.12
3. Other interest rates (%) .

Mortgage rate v s 0.11 0.31 -0.01 -0.06 0.04

Bank lendmg rate ...covvivvieiceie it ceiirs e 0.75 0.95 0.21 0.00 -0.01

Depositrate ............ e b s 0.05 0.08 0.02 -0.02 0.02
4. Real interest rates
" Real short-term interest 1ate (%) .oovvvrerririnresvrercriiinnnns 1.14 1.34 .31 0.02 -0.26

Real long-term interest 1ate (96} .vvvivniieiiiiiniiiencnee 0.35 0.57 0.28 0.02 -0.14

User cost of capital ..o s 0.56 0.33 -0.17 -0.28 -0.28

0.52 0.45 -0.25 -0.3¢6 -0.32

5. Exchange rates

Nominal effective exchange rate? ...........ccoeoveveererernn, 0.37 0.76 0.56 0.32 0.32
6. Asset prices

SLOCK PIICES oeeeeercriereenririve s eaereseresressrsesssereeabanssnns -0.49 -0.83 - 0.56 - 1.04 -1.75

HOUSE PIiCES .oovvreirt it ier et mr e -0.46 -1.93 -3.35 ~-2.86 -1.09
7. Money and credit 7

Monetary aggregate .......cccoevvvimienini i -0.19 - 0.68 - 0.96 - (.88 -0.90

Total domestic credit (public and private} ......ccoccvene - 042 -0.68 -0.62 - 0.54 -0.06

I Percentage deviations if the baseline is in levels or an index; absohate differences if the baseline is
percentages (%). 2 A positive number indicates an appreciation.

in
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Table 1.2
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 (%) .....cooieiiniininnnns 1.00 1.00 0.00 0.00 0.00
2. Market-determined interest rates (%) .

Representative three-month interest rate ...ocovvececeeiee 1.00 1.00 0.00 0.00 0.00

Representative long-term interest rate ..ooovevererinrinrinne 0.28 0.42 0.10 -0,02 0.00
3. Other interest rates (%) _

MOPLEAEE TALE ,...vvivreeeneeraeaeerirerasvarssseeeseserreserssassreasnsn - 0.13 0.38 0.13 0.02 -0.02

Bank 1ending rate ..o vreeniiieeiicieeseec e 0.75 0.95 0.21 0.00 -0.01

Deposit 1816 ......ccviciric et e 0.17 (.32 0.16 0.01 0.00
4. Real interest rates

Real short-term interest rate {%0) ......ovveveiciiiciicrcnas 1.00 1.00 0.00 0.00 -0.01

Real long-term interest rate (%) ..oocevevrevecreeriseieneee e 0.28 0.42 0.10 -0.01 0.00

User cost of capital ....ooocvviviiricimnnaesceeeennsrsrsersenns 0.60 0.66 0.05 -0.01 0.00

1 056 0.61 0.04 -0.01 0.00

5. Exchange rates

6. Asset prices

SEOCK PIICES 1vvvvreresivevreirerrscrieriain e e ssrseesbtns s e e sessanas -0.96 -L77 -1.01 -0.32 -0.15

HOUSE PTICES 1ottt v s s erae -0.22 -0.77 -1.31 -0.80 0.09
7. Money and credit

Monetary aggregate . iveinieevereeseesresrnviireesesiennennenes | = 0,13 -0.56 -0.74 -044 -0.21

Total domestic credit (public and private) .........ccovervene -0.14 0.38 0.62 0.22 0.21

* Percentage deviations if the baseline is in levels or an index; abschute differences if the baseline is in percentages (%).
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Table [1.1
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 baseline! Period 1 | Period2 | Period 3 | Period 4 | Period 5
1. Real GDP and its components .................c.ccoiineene. -0.03 - 0.12 -0.23 -0.13 0.02
Real GDP oot ee ey s rae e ma e e
Private conSumption ...ocvecvnericvienicriee s sscseecmres e 0.01 0.02 - 0.07 -0.10 0.00
Government eXpenditire ..o veeiecinieniersveneeene '
Private INVESIMENT «..o..coivieeieeerirrssren i nisr e eeneeseresnermres -0.34 - 1.67 -2.72 -1.68 -0.25
Residential ....coccermiie e -0.86 - 4,27 -7.12 -4.02 0.88
Non-residential ......cocoooirriiiciieree e -0.19 -0.75 -1.15 -0.96 ~0.64
TNVENTOTIES .\ veeiiieeireeecieereceer et ee s eer s etnernaaernres
EXPOIES ettt -0.07 -0.03 0.05 0.03 0.00
TMPOTLS it s -0.07 -0.18 -0.26 -0.19 -0.08
2. Unemployment rate (%) ...cccooriveiiiinincicnnen e 0.00 0.01 0.05 0.07 0.04
3. Real disposable income ........ et et e s 0.36 0.25 -0.06 -0.13 -0.01
4. Inflation and wages
GDP deflator ....c.oovvivvereinreniiessesei e sss s ss s -0.13 -0.51 -0.84 -0.80 -0.55
COTSIIMIEE PIICES 1.vvvvereeeeieeeeeeeieeresserreesmeseeneessessenseees -0.14 -0.48 -0.79 -0.81 -0.55
WEZES PEE NOUL L.oveivevevevncnarca e rerasiaeraeraerasresresesrence -0.05 -0.34 -0.73 -0.84 -0.60
Unit 1aDOUT COSE .ovviiiie et -0.01 -0.22 - (.50 -0.68 -0.63
TIPOLE PIHCES 1ovvvvvirenriee e nscresrenssiessrnesreeasrreseesesresnrensnn -0.33 -0.76 - 0.66 -0.39 -032
5. Government accounts (% of nominal GDP) . :
REVEINUES ..oioetiiiiee e ee et a e e e e e 0.04 0.11 0.17 0.16 0.69
Primary expendifiites .oooviviirrinrinrcnsmrer e 0.05 0.15 0.18 0.05 -0.06
Interest payments .......ccomiciiiniii 0.29 0.42 022 0.20 0.16
Government budget balance? ............cocoooereeerreecerincnee. -0.29 - 0.44 -0.20 -0.08 0.01
Public $ecior debl ..o esari s 0.42 1.39 2.18 2.08 140
6. Current account (% of nominal GDP)? .................... -0.01 0.01 0.09 0.09 0.02
Trade balance ... ... -0.02 0.03 0.12 0.12 0.03
Net interest payments abroad ...ooovvviovveeceeneveervernnennes 0.00 -0.02 -0.01 0.00 0.00

‘1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in
ercentages (%). 2 A positive number indicates an improvement.
p g T AD Y
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Table 11,2
Real economiic activity, price developments, fiscal developments and the foreign sector
Policy experiment: Two-year increase in interest rates (all exchange rates exogenous)
Beviations from baseline! Period 1 | Peried 2 | Period3 | Period 4 | Period 5
1. Real GDP and its components 0.00 -0.01 -0.11 -0.09 -0.01
Real GDP ....... B U OSSO
Private consumption ... e 0.00 0.01 -0.06 -0.09 -0.03
Government eXpenditiife ..ovviea i v eseerreee e
Private IIVESIMENT ....cooorireireeree et e vee e e e esscan s -0.16 -0.77 -1.37 -0.62 0.10
Residential ........cocoevvciiniinnniii e -0.32 - 1.62 -3.36 - 132 0.89
Non-residential .........ccov.e ettt e e are s -0.11 - 0.46 -0.66 -0.41 -0.17
INVENEOLISE ©evvvvrescteemeec et ses b se e e s saens
EXPOITS coovvrivriniie s sare e s e e e crr et st s s e st a s tea e 0.00 0.00 0.00 0.00 -0.02
IMPOMEE vttt -0.03 -0.12 -0.18 - 0.08 -0.01
2. Unemployment rate (%0) ..o -0.01 -0.01 0.01 0.03 0.02
3. Real disposable income ..o 0.35 0.36 -0.03 -0.14 - 0.02
4. TInflation and wages
GDP deflator ..ocooveceeiciriicrrrcrn et -0.01 -0.03 -0.04 0.01 0.04
CONSUMET PIICES «..uvecrinriirisinsieniereeaseesaesessererstessrrsssens 0.00 0.00 0.00 0.00 0.00
WAZES PEL ROUE 1vvvive e recrren s vnr v et st esrar s as 0.01 0.01 -0.01 -0.05 -0.02
Unit 1abour cost .....coocrririnnieis e 0.00 0.02 0.09 0.04 0.00
TIMPOTE PIICES ..covvvivvrirrerercererremrenreeecnresersssrsressneersesnees 0.00 0.00 0.00 -0.01 0.00
5. Government accounts (% of nominal GDP)
REVELUES 1uiviiiiriesc it 0.00 0.02 0.05 0.04 0.02
Primary expenditures 0.00 0.00 0.01 -0.01 -0.03
Trerest PAYINENILS .oovveerevreeeememrerereniemssveecr s ssessasiasians 0.28 0.37 015 | 014 0.13
Government budget balance? .........oocooovirveiercecnennns -0.27 -0.35 -0.11 -0.09 -0.07
" Publc SECHOT dEBt 1vivvire et eeee s ece s e ene s ereesrenans 0.19 0.57 0.85 0.82 0.71
6. Current account (% of nominal GDFY ... 0.00 0.03 - 011 0.10 0.03
Trade balance ... 0.00 0.05 0.09 6.08 0.01
Net interest payments abroad ........ccovvvviiricvninvereinnnnns 0.00 -0.02 0.00 0.00 0.01

1 Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in
percentages (%). » A positive number indicates an improvement.
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Table II1.1

Contributions to GDP changes by channel of transmission and by variable

Policy experiment: Two-year increase in interest rates (non-ERM exchange rates endogenous)

Real GDP: first year after shock! ............
of which:

Private consumpiion ...virseensvienieens
Government expenditire ......oooevvvienicneens
Private investment ...
Residential private investment ..............
Non-residential private investment .........

Real GDP: second year after shock! ........
of which:

Private consumption .........evvieremrneerinnns
Government expenditure ...,
Private investment ...
Residential private investment ................
Non-residential private investment .........
BXPOITS oo

Real GDP: third year after shock! ..........
of which:

Private consumption ......cccccoveeiveeiicrieennnn. '

Government expenditure .........ocovvivvievenne
Private investment ............ccoocveincnciinnnen,
Residential private investment ................
Non-residential private investment ........

Direct
interest _
Total | Imcome/ | Wealth rate Cost of [Exchange| Discre-
cash flow effect | capital rate pancy”
on con-
sumption
- 0.03 0.01 0.00 -0.02 0.01 - 0.05 0.02
0.01 0.03 0.00 -0.03 0.01 0.00 0.01
-0.04 0.00 0.00 0.00 -0.03 -0.03 0.01
-0.02 0.00 0.00 0.00 - 0.01 -0.02 0.01
-0.02 0.00 0.00 0.00 -0.01 - 0.01 0.00
-0.05 0.00 0.00 6.00 0.00 -0.06 0.01
-0.05 0.01 0.00 -0.01 -0.03 -0.04 0.01
-0.12 0.15 0.00 -0.14 -0.03 -0.12 0.01
0.01 0.26 -0.01 -0.24 0.00 -0.01 0.01
-0.25 0.02 0.01 -0.02 -0.15 -0.15 0.03
-0.17 0.00 0.01 -0.01 -0.09 -0.11 0.02
-0.08 0.02 0.00 -0.02 -0.06 -0.04 0.01
- 0.02 0.00 0.00 0.00 0.00 -0.03 0.01
-0.15 0.14 0.00 -0.13 -0.11 -0.07 0.03
-0.23 0.25 00L | -021 | -014 | -0.13 | -0.01
- 0.05 0.38 -0.02 | -033 -0.02 - 0.01 ~-0.06
-0.45 0.10 0.05 -0.09 -0.31 -0.27 0.07
-0.31 0.06 0.04 -0.05 -0.22 -0.19 0.05
-0.14 0.04 0.00 -0.04 -0.09 -0.08 0.02
0.04 -0.01 0.00 0.01 0.01 0.04 - 0.01
- 0.22 6.23 0.01 -0.20 -0.18 -0.10 0.02
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Table I11.1 (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)

Real GDP: fourth year after shock! ........
of which:

Private consumption ........cceevienrinsiciennnes
Government expenditure ...ccocoevereniiininnas
Private IMVestment ...
Residential private investment ................
Non-residential private investment .........
BXPOHS i s

Real GDPP: fifth year after shock! ...........
of which:

Private consumption ............ e
Government expenditiure ....ccoovvveirmiiirninn,
Private Investment .........cccoeeevevenivcasiennn,
Residential private investment ................
Non-residential private investinent .........
254 5103 1 = SOOI SO OPTRRR

Real GDP: final year after shock! ...........
of which:

Private constmption ........cocecevciiieinnienne,
Government expenditre .......covcrervienenrann
Private Investment .........cocoveeneinncnneincrianne

Residential private investment ................

Non-residential private investment .........
EXports o
IMPOTES woiviieieirsiircinecinesve e e srre e e ssesans

Direct
interest
Total | Imcome/ | Wealth rate Cost of |[Exchange| Discre-
cash flew effect | capital | rate | pancy”
on con-
sumption
-0.15 0.20 0.03 -011 -0.12 - 0.08 - 0.07
- 0.06 0.20 0.01 -0.09 -0.01 0.00 -0.17
028 | 022 | 007 | -015 | -0.22 | -027 | 008
-0.16 015 0.06 -0.10 | -016 | -0.16 0.04
-2 0.067 0.01 -0.05 | -006 | -012 0.04
0.02 -0.03 0.00 0.03 0.02 0.02 -0.01
-0.17 0.19 0.04 -0.10 -0.10 -0.17 ) -0.03
0.02 0.12 0,04 0.01 -0.05 0.03 -0.13
0.00 0.07 0.02 0.07 0.00 0.01 -0.17
- 0.04 0.24 0.06 -0.11 - 0.09 -0.13 -0.02
0.04 0.17 006 | -006 | -006 | -0.01 -0.05
-0.08 0.08 0.01 - .04 -0.03 -0.12 0.03
0.00 -0.05 0.00 0.04 -0.02 0.02 0.01
-0.07 0.14 0.04 -0.01 -0.05 -0.12 - .06
-0.18 -0.01 -0.02 -0.07 -0.02 -0.05 - 0.02
-0.20 0.13 -0.01 -0.05 000 | -0.01 -0.25
0.04 | -035 | -0.03 | -0.01 0.01 0.12 0.31
-0.62 -026 | -0.03 - 0.02 0.00 0.08 0.21
0.06 | -0.09 0.00 0.00 0.01 0.04 0.10
-0.05 0.08 | 0.00 -0.02 0.00 -0.07 - .04
-0.02 -0.13 -0.02 -0.02 0.02 0.08 . 0.05

! Due to rounding errors, the contribution of variables may not add to the total effect. 2 Due lo inleraction between the

different channels.
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Table II1.2
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/ | WWealth |rateeffect| Costof | Discre-

cash flow on con- capital pancy?

samption :

Real GDP: first year after shock! ............ _ 0.00 0.01 0.00 -0.02 0.01 -0.01

of which:

Private consumption ........eicercenines 6.00 6.03 0.00 -0.03 0.01 0.00

Government expenditure ...

Private investment ........... e -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 0.0t
Non-residential private investment ......... - 0.0 0.00 0.00 0.00 -0.01 (.00

Bxports ..o 0.00 0.00 0.00 0.00 0.00 0.00

IMPOTtS oo -0.02 0.01 0.00 -0.01 -0.03 0.01

Real GDP: second year after shock! ... -0.01 0.15 0.00 -0.14 -0.03 0.01

of which:

Private consumption .......cvecicicennnnns 0.01 0.26 -0.01 -0.24 0.00 0.00

Government expendifire .........o.cooeeveveeeeene ' '

Private investment ........cccocmiiniiiniinnnennn -0.11 0.02 0.01 - 0,02 -0.15 0.02
Residential private investment ................ -0.06 0.00 0.01 -0.0 -0.09 0.02
Non-residential private investment ......... -0.05 0.02 0.00 -0.02 -0.06 0.00

ERDOIES oo, 0.00 0.00 0.00 0.00 0.00 0.00

IMPOTs .o -0.09 0.14 0.00 -0.13 -0.11 0.01

Real GDP: third year after shock! ........... -0.11 0.25 0.01 - 021 -0.14 -0.02

of which:

Private conSUMpPHON ......oovvvereeererieninens -0.04 0.38 - 0.02 -0.33 -0.02 -0.06

Government expenditure ......ccoceevirreevnennn, '

Private investment .........cc..... SOOI -0.22 0.10 0.05 - 0.09 -0.31 0.03
Restdential private investinent ................ - 0.14 0.06 0.04 -0.05 -0.22 0.03
Non-residential private investment ........ -0.08 .04 0.00 - .04 - 0.09 0.00

EXPOIES oiiiiiiiiiicemecmecmemeeeee e e 0.00 - 0.01 0.00 0.01 0.01 - 0.01

TMPOIES <o -0.15 0.23 0.01 - 0.20 -0.18 -0.01
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Table I11.2 (cont.)
Contributions to GDP changes by chanmnel of transmission and by variable
Policy experiment: Two-year increase in interest rates (all exchange rates exogenous)
Direct
interest
Total | Inceme/ | wyyealth |rateeffect| Costof | Discre-
cash flow oncon- | capital | pancy®
sumption

Real GDP: fourth year after shock! ........ - 0.09 (.20 0.03 - 011 -0.12 -0.10

of which:

Private consumption .......ccccemeimcicnininnnnn, -0.06 0.20 6.01 -0.09 -0.01 -0.17

Government expenditure .....c.cviviiniiiiieen

Private investment .........cocoevivevecerimrennicnn -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

BXPOLES vt 0.00 -0.03 0.00 0.03 0.02 -0.01

IMPOTES oo -0.07 0.19 0.04 -0.10 -0.10 -0.09

Real GDP: fifth year after shock! ... -0.01 0.12 0.04 0.01 -0.05 -0.13

of which:

Private coRSumption ......c.evvmvrirsrsnesennas -0.02 0.07 0.02 0.07 0.00 -0.18

Govermment expenditure .......covoveeveveanen.

Private investment ......coeeeeeeieceieeeecve e 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 .08 0.01 - 0.04 -0.03 -0.03

Exports wovvvvnvvenrinnnn, eerare et et - Q.02 -0.05 0.00 0.04 -0.02 0.01

HNPOTES oot -0.00 0.14 0.04 -0.01 -0.05 -0.11

Real GDP: final year after shock! ........... -0.07 -0.01 -0.02 - 0.07 -0.02 0.05

of which:

Private consumption .......c.ccoemeiieiniiennnns -0.06 0.13 -0.01 -0.05 0.00 -0.12

Government expenditure ... . :

Private investment ..........cooocviiininninne e -0.03 ~0.35 -0.03 -0.01 o.M 0.36
Residential private investment ................ -0.03 -0.26 -0.03 -0.02 0.00 0.27
Non-residential privaie investment ... 0.00 -0.09 0.00 0.00 0.01 0.08

BEPOIS oo 0.00 - 0.08 0.00 -0.02 0.00 - 0.06

TEAPOLES ooriirmnrerrncreeseererestenmnsmseras e senes -0.03 -0.13 -0.02 -0.02 0.02 0.12

! 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 mechanism
and policy formulation in Canada: an overview

David Longworth and Stephen Poloz

L 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-maker'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-making. 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, both 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 IH and IV turn to
interest rates specifically, discussing the empirical evidence on which rates seerm to matter most to the
macroeconomy and how those rates are connected to the day-to-day policy instruments available to
the Bank 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
ABSTRACT!

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.> 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.? In an open economy, tightening monetary conditions puts upward pressure on
interest rates, which in turn 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.

1 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, O'Reilly and Tetlow (1994). The current version of the model is
super neuiral 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 propertics 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) i 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. '

FEEN 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:

- 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.

1. Interest rates of various maturities in reduced-form equations

Over the past few years a number of Bank 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 ¢ommodity 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 of real 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 pnces (see, for example, Amano and
van Norden (1994)).
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2. The term structire 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 in 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 rate*
and the ten-year-and-over bond yield (with a negative sign) as well as a four-quarter moving average
of the 90-day commercial paper rate (with a negative sign).> We would interpret these resulis as again
placing the emphasis on real short-ferm 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)® 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 kéy
operational interest rate variable in QPM would be the difference between a three-month rate and a
fen-year rate.

3. Evidence from balance sheets
Households .

. Almost all of the $416 billion of household Habilities 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 liabilitics 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-timie
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 housechold assets (ie. 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.’ ‘

4 The 30-day commercial 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 movernents 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 liguidity constrained.
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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 biliion 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 inferest rates may be more important relative to
shorter-term rates for investment decisions than for consumption-saving decisions.

4. Imvestment through the business cycle

Even though business fixed investment would be expected to be more sensitive to longer-
termn 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).?

Iv. TRANSMISSION THROUGH THE TERM STRUCTURE

1. Momnetary 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 government 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. %19 ' :

8 Cozier and Tkacz (1994) show that the response of business fixed investment fo 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 "reserves") surprise is known in the economic literatures
as the liquidity effect (see, for example, for the United States, Christiano and Eichenbavm {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.




-317 -

Since 90-day rates are considered more important than overnight rates in terms of their
influence on administered rates!! 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
billl% 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 inflation-
control bands, longer-term norminal interest rates may tend to fall in the future or at least not rise.

3. Administered 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 chanmels 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.

L. The disequilibrivim money channel

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

1t 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 M1 and of excess cash balances on spending are important. However, it remains to
be seen how robust these empirical findings are.

Z. 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"} channel 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 houscholds 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 hquldlty 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 financial 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 of 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 of 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 sensitive 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 W1th 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
houscholds 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.!3

A survey of the six major banks by Lafleur and Barker (1994) has shown that then:
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 environmental considerations (dry cleaning), policy has tended to
discourage the growth of loans 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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VL 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
staff's view on what is needed from policy in order to achieve the Bank's inflation-control objectives.

This analysis is presented to management each quarter, and the short-term path is updated
continuously between projection exercises.}4 For instance, the staff's 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 circumstances suggest that the economy is how 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 subitle, 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 assumptions
made by the staff, including the staff's assessment of risks fo 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.

VIL 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 and exchange rate channels 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 makes
use of the model in reaching an understanding 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 balances to
overnight interest rates, then to shori-term money market rates and rates along the yield curve.
Statistically, changes in the stance 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 stance,
making the concept of monetary conditions crucial to measuring changes in the stance of policy and
its likely effect. A change in monetary conditions has a significant impact on output over four to six
quarters, and then on inflation by six to eight quarters after the change. The effects captured directly in
the QPM model may be angmented or moderated by judgement coming from other circumstances or
channels, such as terms and conditions for the granting of credit, the balance-sheet positions of the
household and 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 Canadjan financial structure (in particular, the structure of household and firm
balance sheets) is one factor that suggests that shorter-term interest rates are likely to be more
important than longer-term rates. And the market-oriented nature of the economy (including the
absence of significant capital controls, credit controls, interest rate controls and the like) suggests that
policy is transmitted largely through interest rates and exchange rates, rather than through quantities.
However, the micro-level evidence in favour of a financial conditions (low net worth) channel
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 significant 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, any financial innovation that reduces the
high shadow cost of finance faced by low-net-worth firms may have some effect. Presumably, such an
innovation would have to involve some reduction in the cost of monitoring, '

Research into the {ransmission mechanism continues, It will be especially important to
learn more about any important non-linearities (including interactive effects between interest rates and
existing debt stocks) that are present in thé economy. To this end, more examination of the financial
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 Hunt, Brian O'Reilly and Robert Tetlow

L 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).! 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.? The objective of the
larger exercise is 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.

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 transmission 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.

IT. THE EXPERIMENTS

1. The propesed experiments

The proposed core policy experiment involves a temporary increase in the
policy-controlled interest rate of 100 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.

1 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 Quarterty
Projection Model, Part 1, The Steady-State Model: SSQPM, Technical Report No. 72 (1994), Bank of Canada,
Ottawa, K1A 0G9. 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. Poloz, “The Monetary Transmission Mechanism
and Policy Formulation in Canada: An Overview", Bank of Canada Memorandumn (1994}, Bauk of Canada, Ottawa,
K14 0G9.
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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.? The excess-supply control was constructed artificially to broadly
reflect the starting point disequilibrium used in our current projection exercises.* 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.?

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.® 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.” 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: governtuent to nominal
income ratio of 0.5; net foreign asset to income ratio of -0.38; natural rate of unemployment 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)
of 2%,; and a potential growth rate of 2 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 idiosynerasy 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 111,

6 QFPM 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 sirength. 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
conirol 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 f‘or
inflation until 1998 and we have chosen to use it hecause 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 simulation scenarios by number

Reference number for scenario .

Direction of Flexible exchange rate regime {inflation targeting) Exchange rate targeting
shock to regime

interest rates Excess-supply control Steady-state control Steady-state comtrol
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 channels 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 sorme 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.®

Rl - R40t = ?\'I(thfl - R4OH) + ?\‘2 [(Ht+6 + Ht+7 ) /12— HT]
(D
t 7\‘:i[(stﬂs +St+’.’)’/2—ST]

where R1 is a one-quarter nominal interest rate (specifically, the 90-day commercial paper rate), R40
is a ten-year government bond rate, [1 is inflation as measured by the year-over-year change in the
consumer price index excluding food and energy prices, and S is the log of the nominal exchange rate.

In scenarios 1 to 4, we use the settings {Aq, Ay, A3} = {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 {A1, A, Ag} = {0, 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.

THL. A THUMBNAIL SKETCH OF THE STRUCTURE OF QPM?

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 Iong—run equilibrium and along the
dynamic adjustment path.

1. The model is dynamically stable with a consistent stock-flow equilibrium

There are four key stocks in the model: government bonds, physical capital, the stock of
household 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.

- Inthe 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.
Invesiment 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 housechold sector’s desired level
of wealth, which, in turn, 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. Monetary policy is endogenously determined and forward-locking

“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
yvield curve. In the normal course of work on projections at the Bank of Canada, inflation is the target
variable. In this paper, we also use a rule that targets the nominal exchange rate.

Amaong 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 sevén 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 (iif) 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 doliar, measared 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 mcrease 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 meang 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 versus expectational dynamics

Generally speaking, the dynamics of variables are modeled 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 coming from expectations are overlaid on the
infrinsic dynamics.

4. Forward-looking expectations

Expectations in QPM are modeled as a weighted average of a backward-looking
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.1° 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-superneutralitics, 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
premia 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 Linearity", Bank of Canada Technical Report No. 63 {1993), and D. Laxton, D. Rose and R. Tetlow,
"Is the Canadian Phillips Curve Non-linear?", Bank of Canada Working Paper 93-7 (1993), Bank of Canada, Ottawa,
KI1A 0GS.
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incorporated in the basic model.l! The work on non-superneutralities found them to be quite large,
suggesting that work on including them in the model should be pursued with some sense of
immediacy.!2

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 SeeT. Macklem, D. Rose and R. Tetlow, “Government Debts and Deficits in Canada: A Macro Sininlation 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-superneuiralities 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 8. 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,
KI1A 0G9.
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the decomposition exercise for some scenarios by sequentlally 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 confrol 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 channel'
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 levels and for capital 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 and 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 ranking for the initial vears.

Flexible exchange rate regime: decomposition by GDP component

All components of aggregate demand contribute o the initial decline of aggregate
demand below equilibrium levels. The increase in interest rates reduces consumption (broadly defined
to include residential construction and inventories) directly and immediately. Wealth exerts an
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 balance deteriorates, owing to the
increase in the value of the Canadian 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 Canadian data.
Investment falls below its baseline level due to the declinie 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.!3

Z. ' Expository 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-
Hnearity in the Phillips Curve. |

As a consequence of the non-linearity, inflation accelerates over 1% percentage points
under the negative interest-rate shock compared to the deceleration of 1 percentage point under the -
positive shock. As a result, once the shock ends the monetary authority must raise interest rates by
more than they were allowed to drop in the positive rate scenario, in order to contain incipient
inflation pressure. This requires substantially more of an output decline than the increase required to

15 The cost-of capital channel in the dynamic model is currently turned off untif research on quantifying its effect is
completed. This extension to the model is expected {0 ocour 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-interestrate-cffect-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 issucs 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 tumning off
the interest rate parity condition in the exchange rate equation.1®

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.!” 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 Barlier 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 conmjunction with our own preliminary
experiments, these results just confirmed for us that pegging the nominal exchange rate was not a useful way fo
proceed.

17 To some extent, we are doing the opposite of what some of the European participants in this exercise had to do to
implement the flexible rate regime. They had to add an exchange rate equation with uncovered interest parity. Note
that in our initial approach, documented 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 %% below baseline (and steady-state) Ievels. Lower output is
comprised of lower levels of each of consumption, investment, and government 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
pominal exchange rate differs from its original steady-state Ievel 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.!® 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 makes 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.

VL 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
pohoy—controiled 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.!® Qur simulation results reflect this feature of the experiment and
must be interpreted in this light.??

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-looking 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.?!

VIL 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 100 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 {ransmission 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, domestié tax changes and various other disturbances of an exogenous
nature.

21 Adaptive expectations is not sufficient for a decomposition {0 be unique and independent of the order in which the
decomposition is done. The model must also be linear.
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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 of QPM’s non-linear Phillips curve are shown by comparing the results
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.




- 336 -

APPENDIX

Decomposition of the results of the policy experiment?2

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 turn, 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 appreach: one channel at a time

- The wealth channel was turned off by sctting the net foreign asset (NFA) 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 NFA 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.2?
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 iis conirol
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. Tn 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
NFA 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 consurnption was captured by holding the slope of
the yield curve in the consumption equation at its control path. The NFA 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
of labor income and direct taxes (disposable income). Owing 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 NFA. In order to capture the
complete wealth effect, it was logical to turn off the wealth channel before tumning off the
exchange rate channel.

- The structure of the model offered little guidance as to which of the remaining two
_ channels should be turned off next. It was decided to shut the direct-interest-rate-effect-
on-consumption channel off last. :

Table A
Baseline values of selected exogenouws variables
Steady

Year 1 Year 2 Year 3 ‘{ear 4 _ Year 5 state

Scenaries 1-2
Foreign short-term interest rates (%) ........... 5.82 6.17 6.18 6.16 6.17 5.42
0il prices and other commodity prices* ....... 2.55 3.49 3.50 3.25 - 3.00 2.00
Foreign prices™ ...oocvieiiviciiieccve e 2.55 3.49 3.50 325 3.00 2.00
Foreign omtput Zap ...occvcvivimeieerenreeraeranses e 0.12 -0.24 - 0.68 - 0.62 - 0.19 (0,00

Scenarios 3-6
Foreign short-term interest rates (%) ........... 542 5.42 5.42 5.42 5.42 - 542
Qil prices and other commodity prices™ ....... 2.00 2.00 2.00 200 2.00 2.00
Foreign prices® .......ccoeeune e 2.00 2.00 2.00 2.00 2.00 2.00
Foreign output gap ....cvccvceiiiiiinrinrisnresnariaes 0.00 0.00 0.00 0.00 0.00 0.00

*  Year-on-year percentage change.
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Scenario 1

An interest rate increase under inflation targeting, from initia) conditions of excess supply

Slope of the Yield Curve
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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 conditions of excess supply

Deviations from baseline Year 1 Year 2 Year 3 Year 4 Year 5 S:::iy

1. Policy-controlled interest rate (%) ...... 1.00 1.03 -2.73 - 1.99 -1.34 0.00
2. Market-determined interest rates (%o) .

Intermediate target .o..ovvivveervvciinnnecrennn 0.89 1.03 - 1.44 -0.96 - 0.71 - 0.00

Long-term interest rate ........occocvenrennn. 0.11 - 0.00 - 1.29 - 1.04 - 0.63 0.00 -
3. Other interest rates (%) ......cccoeveeeennn.
4. Real interest rate ’

Real short-term interest rate (%) «ovvevnven. 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 ....ovveeerinnins 0.70 1.09 - 0.89 - .94 - 0.59 0.00 -

Assetprices ...

Money and credit ..............ccoieiieiinnnnnns

Table I.1

Real econmsmic activity, price developments, fiscal developments and the foreign sector

Scenarie 1: An interest rate increase under inflation targeting, from initial conditions of excess supply

Deviations from baseline (all in % change Steady
except where otherwise stated) Year1 Year2 Year3 Year 4 _ Year 5 state
1. Real GDP and its components -
Real GDP L. -0.22 - 1.17 - 1.31 0.39 0.84 0.00
Private consumption .......... Levecrsreninaanans - 0.17 - 1.00 -.1.59 - 0.47 0.24 0.00
Government expenditare ........ooeeceeinnnns - 0.09 - 0.46 - 0.50 0.18 0.34 0.00
Private investment .........cccoeceveeiieeeiiinnns -0.12 - 0.83 - 1.15 - 010 1.79 0.00
EXPOIES torveiceiere e ceiiieee e rracs e -0.13 - 0.75 - 0.68 0.78 0.34 0.00
TIPOLTS ot e rr e 0.05 -0.02 - .73 - 0.93 -0.11 0.00
Unemployment rate (%) .....c..ccovrvereen 0.10 0.46 0.75 0.33 - 0.25 0.00
3. Real disposable income ..........cccvnvrrne
4. Inflation and wages (%)
GDP deflator ...ccoccivivn e virreeee - 0,08 - 0.52 -1.14 - 118 - 0.6l 0.00
Consumer prices (excl. food & energy) ... | - 0.15 - 0.60 - 0.97 - 1.04 - 0.61 0.00
Wages/eamings ....ooovvvevvveeesiirieneransiacnns - 0.04 - 027 -0.77 - 1.26 -1.23 0.00
Unit labour costs ...ocovvvernivievicriioieniincs 0.97 0.29 - 0.93 - 246 - 1.03 0.00
TMPOTE PIICES 1vvvrvarrenerrunsrarerrsremseeransrrens - 0.58 - 0.87 0.23 - 0.87 - 0.88 0.00
3. Government accounts (% of neminal
GDP)
Primary expenditires ......vcovvveereniimninnss 0.03 0,14 0.16 - 0.04 -0.10 0.00
Interest PAYIMENtS ..oovvuniorieerraerrieireeens 0.07 0.05 - 0.61 - 0.50 - 031 0.00
REVENULS ...ooiieiiiiiiiietstitriareannene 0.02 0.14 0.23 0.11 0.03 0.00
Government budget balance .....cceovvrunin, 0.10 0.11 - 0.66 - 0.67 - 043 0.00
Public sector debt ...ooooviivviieii e 0.22 1.12 1.41° 0.36 - 0.08 0,00
6. Current account (% of nominal GDP) - 0.04 - 0.27 -0.13 0.59 0.47 0.00
Trade balance ........ SOUPR ORI - 0.05 - 0.19 - 0.02 0.38 0.19 0.00
Net interest payments abroad ................. S0 - 0.08 S 006 0.07 0.17 0.00
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Table I11.1

Contributions to GDP changes by channel of transmission and by variable

Scenario 1: An interest rate increase under inflation targeting, from initial conditions of excess supply

Real GDP: first year after shock* ..........
of which:

Private consumption ........coceeeieecninianieens
Government expendifure .......ccccoeceeneininn
Private investment .....coccvnenrinrincrnnnnenes
EXPOFtS oiiiieeiii i e
Imports .oooviniiniiinn e e

Real GDP: second year after shock” .......
of which:

Private conSUmMpHon ...cevvceeeeiniinisreciens
Government expenditure «.....ooveeveninieniiniane
Private investment .........cocoeviiniiicniannn,

Real GDP: third year after shock* ..........
of which:

Private consumpion ......ceveeeeinreneesiinnans
Govermment expenditure .....ocoevivivvraniennn,
Private INVESHMENT ...cccocevviiiiirininn s

Direct
interest | Cost of
Total |Income/ | weqith | rate | capital/ [Exchangel Residual
cash flow effect | acceler- rate
OR Con- ator
sumption
- 0.22 -0.00 | -~ 001 ~-0.08 | -002 |-011 - 0.01
- 012 - 0.00 - .01 - 0.10 - 0.00 0.02 - 0.01
- 0.02 - 0.00 - 0.00 -0.01 -0.00 | -001 - 0.00
- 0.02 0.00 0.00 0.00 -0.02 0.00 0.00
- 0.05 - 0.00 - 0.00 - 0.00 -0.00 | -0.05 0.00
0.02 - 0.00 - 0.00 - 0.03 - 0.01 0.06 = 0.00
- 1.17 - 0.02 - 0.17 - 0.39 -0.11 - 0.55 6.07
- 0.68 - 0.02 -0.23 -052 1 -0.03 0.02 0.10
- 0.09 - 0.00 - 0.01 - 0.03 - 0,01 - 004 0.01
- (.11 0.00 0.00 0.00 | -0.11 0.00 0.00
- 0.29 - 0.00 0.00 - 0.00 - 000 | -029 - 0.00
- 0.01 - 0.01 - 0.07 - 0.16 - 0.04 024 0.03
-131 - 0.03 - 0.34 - 0,41 -0.16 | -0.34 - 0.03
- 1.08 - 0.06 - 057 - 0.54 - 0.06 0.04 0.11
- 0,10 - 0.00 - 0.03 - 0.03 -0.01 - 0.03 --0.00
- 0.16 0.00 0.00 0.00 - 0.16 0.00 - 0.00
- 0.26 0.00 0.04 0.00 - 0.00 - 0.25 - 0.05
- 0.29 - 0.02 - 0.22 -0.16 - 0.07 0.09 0.09




- 341 -

Table ITL1 (cont.)

Contributions to GDP changes by channel of transmission and by variable

Scenario 1: An interest rate increase under inflation targeting, from initial conditions of excess supply

Pirect
I /- interest | Cost of Exch
Total c"s‘;:’gew Wealth | rate | capital/ | ° ‘t’“ge Residual
ash 1o effect | Acceler-| *2°
on con- ater
sumption

Real GDP: fourth year after shock® ........ 0.39 - 0.60 -0.12 030 | -0.01 059 | -0.36
of which:

Private consamption .......cccccvvvvciinienienians - 032 - 0.04 -0.55 0.40 - 0.03 - 0.08 - 0.0
Government expenditure .........o.ccceeeeenenn.n, 0.04 | -0.00 | -0.01 0.02 0.00 0.05 | -0.03
Private inVESHNENT .ovvvveerinieiieereenneeriereennnn. -0.01 - 0.00 - 0.00 - 0.00 - 0.01 - 0.00 0.00
EXPOIS oo 0.30 0.02 0.16 6.00 0.01 0.31 -0.19
IMpOIts vevvveiiiie i - 0.39 -0.02 -0.28 0.12 - .02 - 0.31 0.14
Real GDP: ﬁfﬂl year after shock* ........... 0.84 0.02 9.06 0.48 0.14 0.46 - 0.33
of which:

Private consumption ............ renrenrrr . 0.16 0.01 - 0.2% 0.64 | - 001 - 0.10 - 0.09
Government expendHure «...oocoviienieinennennn. 0.07 0.00 0.00 0.04 0.01 0.04 -0.03 .
Private investmnent ........c.ccocverivrinrinnraeennnens 0.25 6.00 0.60 .00 0.25 0.00 | -0.00
EXPOTLS covioririsnnenrrrnermrennnnrnerneansenes 0.32 0.01 0.16 0.00 - 0.02 0.32 -0.16
IMPOTts oo ... | - 0.05 - 0.00 - 0.18 0.19 0.09 - 0.20 0.05
Real GDP: steady state® .........o.ooooeviiins 0.00 0.00 0.00 0.0¢ 0.00 0.0¢ - 0.00
of which:

Private consumption ........ccccoveiieeiievienneee. 0,60 0.00 0.00 0.00 0.00 6.00 - (.00
Government expenditise .....cooeveeernninicnnnn. 0.00 0.00 0.00 0.00 0.00 0.00 (.00
Private investment .........coevveuriniiniiaeinninns 0.00 (.00 6.00 0.00 0.00 0.00 0.00
EXPOTES corvvrureniennrnnnarenenscremrnsnrensensansenes 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TIPOTES covveviraiiniriiinii e ieirec e cantertaeeanes 0.00 0.00 0.00 0.00 0.00 0.00 - .00

*  In percentage deviation from baseline. Due to rounding errors, the coniributions 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

Slope of the Yield Curve
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Table 1.2

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 Year 2 Year 3 Year 4 Year 5 S:::tiy

1. Policy-controlled interest rate (%) ...... - 1.00 - 1.02 295 2,18 1.52 0.00
2. Market-determined interest rates (%)

Intermediate target ....oovvvvvrrsimreeenaeniennn - 092 - 1.05 1.55 1.04 0.81 0.00

Long-term interest rate ........cccoceieeeeenens - 0.08 0.03 1.40 1.14 0.71 0.00
3. Other interest rates (%) ......cocovvviennnnns
4. Real interest rate ‘

Real short-term interest rate (%) ............ | - 1.10 - 1.60 1.66 0.53 0.84 0.00
5. - Exchange rates

Nominal effective exchange rate ............ -0.78 - 1.67 - 0.81 - 202 -2.95 - 4.40

Real effective exchange rate .................. -0.70 - 1.08 0.98 1.01 0.70 0.00
6. Asset prices ..o
7. Money and credit .............cooveverrnnnin

Table 11.2

Real economic activity, price developments, fiscal developments and the foreign sector

Scenario 2: An inferest rate decrease under inflation fargeting, from initial conditions of excess supply

Deviations from baseline (all in % change Steady
except where otherwise stated) Year1 Year 2 Year 3 Year 4 Year 5 state
1. Real GDP and its components
Real GDP ..ocovvvriimimrrcriicrccerianns s renne 0.22 1.18 1.29 - 0.52 - 0.99 0.00
Private consumption .........ccecveeennnviiiinine 0.17 1.03 1.59 0.35 - 0.40 Q.00
Government expenditiure .........cccevveennenns 6.09 "0.46 0.49 - 0.23 - 040 0.00
Private investment .......ooceevvnieciennennennns © 0.2 0.81 1.10 - 0.03 - 2.00 0.00
25 qvT ]y TN 0.13 0.76 0.67 - 0.84 - 0.90 0.00
BRPOIES v e e e - 0.05 0.02 0.74 0.9¢ 0.05 0.00
Unemployment rate (%) ....c.occocevvevennnn -0.10 - 0.46 - 0.75 -0.28 0.35 0.00
3. Real disposable income ......................
4. Inflation and wages (%)
GEP deflator ... s 0.08 0.53 1.22 1.27 0.66 0.00
Consumer prices (excl. food & energy) ... 6.15 0.61 1.04 1.12 0.66 0,00
Wages/earnings ........... it —————- 0.04 0.27 0.80 1.34 1.31 0.00
Unit 1abour COstS ..o.ovoeeeeeeeervanrevranrannes - 0.07 - 0.29 1.00 2.64 1.09 0.00
IMPOTE PIICES vvvverrivrirsrerirerrcrnrrseeesvnes 0.5% 0.88 - 0.23 0.95 0.91 0.00
5. Government accounts (% of neminal
GDP)

. Primary expenditires .......c..ocrerrecenenn. -0.03 -0.14 - 0.16 0.06 0.12 0.00
Interest PAYMENLS ..ovvvveerenriniennenicnanins - 0.05 - 0.03 0.62 0.54 036 0.00
REVEMUES .vivveereeericieiieeeveeeee e e e -0.02 - 0.14 - 0.22 - 0.10 - .01 0.00
Government budget balance .................. - 0.09 -0.10 0.67 0.72 047 0.00
Public sector debt .......ovvvicireiriieirininnien, -0.21 - 1.09 - 1.34 - 027 0.20 0.00

6. Current account (% of nominal GDF) 0.04 027 0.12 - 0.60 - 049 0.00
Trade balance .o, 0.05 0.19 0.01 - 0.37 -0.17 0.00
Net interest payments abroad ......cocvvee... 0.02 0.07 0.06 - 0.08 - 0.19 0.00
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Table II1.2

Contributions te GDP changes by channel of transmission and by variable

Scenario 2: An interest rate decrease under inflation targeting, from initial conditions of excess supply

Real GDP: first year after shock* ...........
of which:

Private consumption ......ccccoceoeiiviieinriniann,
Government expendifure ........cocevvvvierienann.
Private investment .......ccceviirenieniieieinannen.

Real GDP: second year after shock* .......
of which:

Private consumption ........cocevevrevrennivniniinns
Government expenditire ........ovvveveeeeenen.
Private investment .....ccoccvvinneerinnereeneenennn

Real GDP: third year after shock® ..........
of which:

Private consumption .......c.uvvereeerirninsrrnens
Government expenditire ......cocovviviniiiinnens
Private investment ........cooovviiiicnncieeinnns

Direct

interest | Cost of

Total |Income/ | wyealth | rate | capital/ [Exchange Residual
cash flow effect | aceeler-| rate

on con- ator

sumpiion
6.22 0.00 0.01 - 0.08 0.02 ¢.11 0.0¢
0.12 0.00 6.01 0.11 0.00 - .01 0.01
0.02 0.00 0.00 0.01 0.00 0.01 0.00
0.02 0.00 0.00 - 0.00 0.02 0.00 0.00
0.05 0.00 0.00 - 0.00 0.00 0.05 - 0.00
0.02 0.00 0.00 0.03 0.01 - 0.06 0.00
1.18 0.02 0.08 0.41 0.11 0.46 0.11
0.69 0.02 0.1t 0.54 0.03 - 0.15 0.15
0.09 0.00 0.01 0.03 0.01 0.04 0.01
0.11 0.00 0.00 0.00 011 0.00 0.00
0.30 - 0.00 - 0.00 0.00 0.00 0.29 0.00
0.01 0.61 0.03 Q.16 0.04 -0.28 0.05
1.29 0.03 0.28 0.41 6.15 0.25 0.16
1.08 0.05 0.48 0.54 0.05 -0.14 0.09
0.10 0.00 0.02 0.03 0.01 0.02 0.01
0.15 - 0.00 - 0.00 - 0.00 0.15 - 0.00 0.00
0.26 -0.00 | -0.03 - 0.00 0.00 0.25 0.04
0.30 0.02 0.18 0.16 0.07 - 0.12 - 0.02
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Table II1.2 (cont.)
Contributions to GDP changes by channel of transmission and by variable
Scenario 2: An interest rate decrease under inflation targeting, from initial conditions of excess supply
Direct
. / interest | Cost of xch
Tetal c;l;;:):.lne Wealth | rate | capital/ | * ?nge Residual
o effect | Acceler-| '°°
on con- ator
sumption

Real GDP: fourth year after shock™ ........ | - 0.52 - 0.00 0.11 - 0.35 - .02 -0.71 0.45
of which:

Private consumption ......covvvveisniiniiniiiin. 0.24 0.03 0.48 - 0.46 0.02 } -0.01 0.18
Government expenditure .........cccccouvveneene - 0.05 - 0.60 0.01 -0.03 - 60.01 - 0.06 0.04
Private investment ......ccoevvn e - 0.00 - 0.60 - 0.00 - 0.00 -~ 0.00 - 0.00 0.00
EXPOTES wvvvraniciiiiiciiiiniiniinin s -032 | -0.01 -0.13 -0.00 | -0.01 - 033 0.16
THNPOTIS -eoeeeiee e e 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 - 0.8 - 0.59 0.42
of which:

Private consumpion ........coceeeiniiiinnninnann, -0.27 - 0.02 0.20 - 0.71 - 0.01 - 002 0.29
Government expenditure ......c.ocecevneniennn. - 0.08 - 0.00 - 0.01 - 0.04 - 0.02 - 0.05 0.03
Private INVesStDent ...ocovoverniviinrnininn s - 0.28 - 0.00 - 0.00 - 0.00 - 0.28 - 0.00 0.00
BXPOIES coiiriiiicrec e e -0.34 -0.01 - 0.13 0.00 0.01 - 0.34 0.13
TMPOTES i 0.02 - 0.00 0.13 -022 | -010 0.18 0.03
Real GDP: steady state® .........ccoceoiieiine 0.00 0.00 6.00 0.60 0.00 0.09 - 0.00
of which:

Private consumption .........ceceveiiiinieneeen. 0.00 0.00 0.00 0.00 0.00 000 | - 000
Government expendittire .......cccccevvinniiinnns 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment ........ccoovvviiiiniiinininn 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EXPOTES cvverrnsrenmininsienianinirreninenaenneans s 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TIRPOLES et ieee e ce e e 0.00 0.00 0.00 0.00 6.00 0.00 - 0.00

* In percentage deviation from baseline. Due to rounding errors, the contributions by variables may not add fo the total
effect.
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- Table 1.3

Imterest rates, exchange rates and asset prices

Scenario 3: An interest rate increase under inflation targeting, from the steady state

. : ) tead
Deviations from baseline Year 1 Year 2 Year 3 Year 4 Year 3 sz:t ey

1. Policy-controlled interest rate (%) ...... 1.00 1.03 -2.72 - 1.96 - 1.29 0.00
2. Market-determined interest rates (%)

Intermediate target ...o.oovviiiiieviiicenieiiinns 0.89 1.03 -1.43 - (.94 - (.68 - 0.06

Long-term interest rate ............ccoeeeeenen. 0.11 0.00 - 1.28 -1.02 - 0.61 0.00
3. Other interest rates (%) .......cooevveeienn,
4, Real interest rate

Real short-term inderest rate (%) .o.veevne.. 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 2.02 298 3.90

Real effective exchange rate ......cooveeeinns 0.70 1.08 - 0.85 - 0.87 - 0.52 0.00
6. Assel Prices .....cccovvvivininiriinniinianne e
7. Moeney and credit ...............................

Table I1.3

Real economic activity, price developments, fiscal developments and foreign sector

Scenario 3: An interest rate increase under inflation targeting, from the sieady state

Deviations from baseline (all in % change Steady
except where otherwise stated) Year 1 Year2 Year 3 Year 4 Year 5 state
1. Real GDP and its components
Real GDP e cmrrvenvensnr e - 022 - 1.15 - 1.28 0.40 0.81 0.00
Private consumption ........coceeeveceemeeneeens -0.17 - 0.97 - 150 -0.38 0.28 0.00
Government expendifire ......cooevieriinnnnes - 0.09 - 045 - 0.49 0.19 0.33 0.00
Private investment .....vooovieerenrmnennieninnns - 0.11 - 0.81 -1.16 - 0.08 1.80 0.00
BXPOTES cereeireree e ree e e ce e e eemeenes - 0.13 - 075 - 0.68 0.73 0.77 0.00
IMpPorts ..o 0.05 -06.01 - 0.69 - 0.89 - .05 0.00
2. Unemployment rate (%s) .............o.... 0.10 0.46 0.75 0.32 -0.25 0.00
3. Real disposable income ......................
4. Inflation and wages (%)
GDP deflator ...cooeeeiiemeiaemeeeaenns - 0.08 - (1L52 - 1.14 -1.18 - 0.60 0.00
Consumer prices {excl. food & energy) ... | - 0.15 - 0.60 - 0.98 - 1.o4 - 0.61 0.00
Wages/earnings ....ocovvveererieeiocoeenennennn. | - 0.04 - 0.27 - 0.78 -1.27 -1.22 0.00
Unit labour costs .....o.viiiviiininnenveneines 4,07 0.29 - 0.96 - 2.47 - 1.00 0.00
TIPOLE PHICES 1vvvivierreereciiiiiierieinenreeaeeaans - 0.57 - 0.86 0.22 - 0.89 - 0.88 0.00
5. Government accounts {% of nominal
GDP)
Primary expenditures ........coovvvvenersennes 0.03 0.14 0.16 - 0.04 - 0.09 0.00
Interest payments ........ e 0.06 0.05 -0.55 - 0.46 -0.29 0.00
REVENUES eevieieii e nnae e e 0.02 0.13 -0.21 0.11 0.03 0.00
Government budget balance ...........cceeens 0.09 0.12 - 0.59 - 0.62 - 0.40 0.00
Public sector debt ...uvveiviviiveereerieeaneannnn. 0.20 1.02 1.30 0.34 - 0.06 0.00
6. Current account (% of nominal GDP) - 0.03 - 0.26 - 0.13 0.54 T 041 0.00
Trade balance .......ccccemiiciiiiiieniienincninnns - 0.15 -0.04 - 0.11 1.09 0.45 0.00
Net interest payments abroad .......oevreeeene - 0.01 - 0.06 0.07 0.15 0.00

- 0.05
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Table I11.3

Contributions to GDP changes by channel of transmission and by variable

Scenario 3: An interest rate increase under inflation targeting, from the steady state

Real GDP: first year after shock® ...........
of which:

Private consumplion .....ccoovivvininmnnnnnien,
Government expenditire ..vivvviinienneenannn
Private investment ........cccoeeeevieeniiniiinicnns

Real GDP: second year after shock® .......
of which:

Private consumption ......cocevevierieeiincnannns
Government eXpenditire, ........cccoevverierneenes
Private investment .........ccccoeeienienrinininnen.

of which:

Private consumption ...
Government expenditure ......ocveiceieeiein
Private investment

Direct
interest | Cost of .
Total |Income/ | weaith | rate | capital/ Eixchange| Residual
cash flow effect | acceler- rate
Oon con- ator
sumptien

-0.22 - 0.00 - 9.01 - 0.08 - 0.02 - 011 - 0,01
- 0.11 -0.00 - 0.01 - 0.11 - 0.00 0.02 1 - 0.01
- 0.02 - 0.00 -0.00 - 0.01 - 0.00 - 001 - 0.00
-0.02 6.00 0.00 0.00 -0.02 0.60 - 0.60
- 0.05 - 0.00 - 0.00 0.00 - 0.00 - 0.05 0.00

0.02 - 0.00 - 0.00 - 0.03 - 0.01 0.06 - 0.00
-1.15 - 8.02 - 0.11 - 0.39 -0.11 - 0,50 - 0.02
- 0.67 - 0.02 -0.16 - 0.52 - 0.03 0.08 - 0.02
- 0.09 - 0.00 - 0.01 - 0.03 - 0.01 - 0.04 - 0.00
-0.11 0,00 0.00 0.00 - 0.11 0.00 0.00
-0.28 0.00 0.00 6.00 - 0.00 - 0.28 - 0.00
- 0.00 - 0.01 - 0.05 -0.16 - 0.04 0.26 - 0.00
-1.28 - 0.63 - 0.29 - 3,40 - 0,15 - 8.31 - 0.09
-1.04 - 0.05 - 0.48 - 0.53 - 0.05 0.08 0.00
-0.10 - 0.00 - 0.02 - 0.03 - 0.01 - 0.02 - 0.01
- 0.16 - 0.00 - 0.00 - 0.00 -0.16 - 0.00 0.00
-0.26 0.00 0.03 0.00 - 0.00 - 025 - 0.04
- 0.28 - 0.02 - 0.18 - 0.16 - 0.07 .11 0.05
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Table HI1.3 (cont.)

Contributions to GDP changes by chamnel of transmission and by variable

Scenario 3: An interest rate increase under inflation targeting, from the steady state

Direct
I / interest | Cost of ek
Total n(]:loge Wealth | rate | capital/ e :mge Residual
cash flow ‘effect | Acceler-| T2t®
o1 con- ator
sumption

Real GDP: fourth year after shock™ ......_. 0.40 - 0.00 - 0,11 0.31 - 0.01 0.59 - 0.38
of which:

Private consumption ......c..ccccccveiiinieniennns -0.26 - 0.04 - 0.48 0.42 - 0.03 - 0.03 - 0.09
Government expendifire .........coovveviiniene. 0.04 - 0.00 - 0.01 0.03 6.00 0.05 - 0.03
Private investment .......veireiveennineereeenennn. - 0.01 0.00 0.00 0.00 -0.01 0.00 - 0.60
EXpoTts vvvverneineineinnccnininann T 0.28 0.01 - 0.13 0.00 0.01 029 - 0.16
TMPOITS cenviieeeerieie et - 0.36 - 0.02 - 0.25 0.13 -0.02 - 0.29 0.09
Real GDP: fifth year after shock® ........... 0.81 0.02 0.96 0.49 0.13 0.46 - 0.35
of which:

Private consumption .......covevveevviiennnieniinns 0.19 0.01 -0.24 0.65 - 0.01 - 0.04 - 017
Government expendititre ........ovvvvienienienn. 0.07 0.00 0.00 0.04 0.01 0.04 - 0.03
Private investment 024 0.00 0.00 0.00 0.24 0.00 0.00
EXPOIES voueieiicriicee e e 0.29 0.01 0.14 - 0.00 -0.02 0.29 - 0.13
IMports covvevvevviiiinii OO - 0.02 - 0.00 - 0.15 0.20 6.09 - 0.17 0.01
Real GDP: steady state® ...........oocoviniinien 0.00 0.00 0.0¢ 0.60 6.00 0.00 - 0.00
of which:

Private consumption ........cococveermrenienenncns 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00
Government expenditire ........ccccocevieneenes 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Private investment ......ovvvvvernininniininnn, 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BXPOIts o 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FMPOIS woi e 0.00 0.00 0.00 0.00 6.00 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 under inflation targeting, from the steady state

Slope of the Yield Curve 90-Day Cofhmercial Paper Rate
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Table 1.4

Interest rates, exchange rates and asset prices

Scenario 4: An interest rate decrease under inflation targeting, from the steady state

]])eviatioﬁs from baseline Year 1 Year2 Year 3 Year 4 Year 5 S:f:;y
1. Policy-conirolled interest rate (%) ...... - 0.99 -~ 1.00 4.05 3.03 2.06 0.00°
2. Market-determined interest rates (%)
- 0.99 - 1.16 2,15 1.49 1.09 0.00
0.00 0.16 1.90 1.55 0.96 0.00
3. Other interest rates (%) .........cocoeinnn,
4. Real interest rate
Resl short-term interest rate (%) .oeeeennen, -1.12 - 1.78 2.27 1.32 L.10 0.00
5. Exchange rate
Nominal effective exchange rate ............ - 0.80 - 1.86 - 0.96 - 258 - 3.90 - 5.60
Real effective exchange rate ....oooveeeevnne - 0.70 - 1.07 1.43 1.42 0.94 0.00
6. ASSEEPIICES .ooovirviniiriini i,
7. Momey and credit ...
Table 1.4

Real economic activity, price developments, fiscal developments and foreign sector

Scenario 4: An interest rate decrease under inflation targeting, from the steady state

Deviations from baseline (all in % change ‘ Steady
except where 0therv‘(fise stated) ® Year 1 Year2 Year3 Year 4 Years state
1. Real GDP and its components
Real GDP .....oooiiiiiircrvrrervncsanrannes 0.22 1.20 1.17 - 1.14 - 1.68 0.00
Private consumption .......ceneninnnens 0.18 1.07 1.55 -0.15 - 1.10 0.00
Government expenditire .......cccccvvveenens 0.09 0.47 0.45 - 0.47 - 0.66 0.00
Private investment .............ccccvciieerennenns 0.10 0.70 0.87 - 0.56 - 2.85 0.00
EXPOTES woiiviiisiininiiniiisnimnnmece e eenneas 0.13 0.76 0.57 - 1.26 - 129 0.00
TIPOTES oo - 0.04 0.04 0.81 0.94 - 022 0.00
Unemployment rate (%) ..oooovvceeeveeeanns -0.10 - 047 - 0.70 - 0.02 0.77 0.00
3. Real disposable income ..................... -
4. Inflation and wages (%) _
GDP deflator ..ooooonniiirrinrienennee e nienes 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/eamings 0.06 0.39 1.20 1.92 1.74 0.00
Unit labour costs - 0.06 - 020 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 (% of nominal
GDP)
Primary expenditures ............ccoceeveriennes - 0,03 -0.14 -0.14 0.13 0.20 0.00
Interest payments ..ocooveeriiviirrnrrcrneane e - 0.01 0.02 0.78 0.71 0.48 0.00
Revenues ...coocviinniiiiiniincne i - 0.02 -0.13 -0.21 - 0.05 0.05 0.00
Government budget balance .......c..coeereen - 0.04 - 0.06 0.84 0.92 0.61 0.00
Public sector debt .....ccoerccrnicrrinnne s -0.18 - 1.04 - 126 0.04 0.59 0.00
6. Current account (% of nominal GDT) 0.03 0.24 0.05 -0.79 - 0.62 0.00
Trade balance ......oevveiieiieiieiceicr e 0.15 0.61 - 0.03 - 141 - 0.55 - 0.00
Net interest payments abroad .............c.. 0.01 0.05 0.02 -0.15 | -028 0.00
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Table 1114

Contributions to GDP changes by channel of transmission and by variable

Scenario 4: An interest rate decrease under inflation targeting, from the steady state

Real GDP: first year after shock* ...........
of which:

Private consumption .....oooviriiniiniinnnnnins
Government expenditure ........bveiieiinenennns
Private Investment .......cccevnniieviivenc s

Real GDT; second year after shock® .......
of which:

Private consumption .......ceiiiciacincenian
Government expenditure .........oovververnennene
Private investment .......ccoovveeeiinniinans R

Real GDP: third year affer shock® ..........

of which:

Private consumption ......o.coccvvinninieniennennes
Government expenditure ......cccoceeerrnieen
Private investment .....ccccovinnirinrinnininnnnnen

Direct
interest | Cost of
Total |Income/| wyealth | rate | capital/ |[Exchange| Residual
cash flow effect | acceler- rate
on con- ator
sumption

0.22 0.00 6.01 0.09 0.01 0.11 0.01
0.13 0.00 0,01 0.12 0.00 - 0,02 0.01
0.02 0.00 0.00 0.01 0.00 0.01 0.00
0.01 0.00 0.00 0.00 0.01 0.00 0.00
0.05 0.00 0.00 0.00 0.00 0.05 - 0.00
0.02 0.00 0.00 0.04 0.01 - 0.06 0.00
1.20 0.02 0.12 0.45 0.09 0.50 0.02
0.74 0.02 0.17 0.59 0.02 - 0.09 0.02
0.09 0.00 0.01 0.04 0.01 0.04 0.00
0.10 - 0,00 - 0.00 - 0.00 0.10 - 0.00 0.00
0.29 0.00 - 0,00 - 0.00 0.00 0.29 0.00
0.02 0.01 0.05 0.18 0.03 - 027 0.01
17 | 002 | 030 | 042 | 611 | o020 | oa1
1.07 0.04 0.52 0.56 0.04 - 0.09 0.00
0.09 0.00 0.02 0.03 0.01 0.02 001
0.12 - (.00 -0.00 - 0.00 0.12 - 0.60 0.00
0.22 - 0.00 - 0.04 0.00 0.00 0.21 0.05
0.33 0.02 0.20 0.17 0.05 - 0.06 - 0.05
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Table 1114 (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
I y interest | Cost of Exch
Total “‘;’ge Wealth | rate | capital/ [ *° :“ge Residual
casn llow effect | Acceler-| ¢
oncon- | ator
sumption

Real GDP: fourth yvear after shock™ ........ - L14 -0.62 0.01 - 0.55 - 0.08 - 6.97 0,47

of which: ' .

Private consumption et -0.11 - 0.01 0.43 -0.73 - 0.00 0.05 0.14

Government expenditure .......cocvvieviininnien, - 0,09 - 0.00 .0.60 - 0.04 - 0.01 - 0.08 0.04

Private investment ......cc.oovevvernneiciienneeeeens - 0.08 0.00 0.00 0.00 - 0.08 0.00 - 0.00
[ EXPOMES eeiieeins e ceiries s - 043 - 0.01 -0.16 - 0.00 - 0.01 - (048 0.19

IMPOLtS oo 0.38 0.01 0.26 - 0.23 - 0.01 0.45 - 0.10

Real GDP: fifth year after shoek® ........... -1.68 - 0.05 - 0.19 - 075 - 028 - 0.78 036

of which:

Private constumption ..., - 0.76 - 0.06 0.09 - 099 - 0.04 0.04 0.19

Government expenditure ........ccooevveeieeneenn. -0.13 - 0.00 - 0.02 - 0,06 - 0.02 - 0.06 0.03

Private investment ........ccovveeiviiniineniannnns - 0.39 0.00 0.00 0.00 - 0.39 0.00 0.00

EXPOITS vvvriiiiiininiininiiiininiins - 0.49 - 0.01 - 0.15 0.00 0.01 - 048 0.14

TIPOTES eecieeeiicr et ee et - 0.09 - 0.02 0.11 - 0.31 - 0.15 0.28 - 0.00

Real GDP: steady State* ........................ 000 | 000 | 600 | 000 | 000 | 006 |-0.00

of which:

Private consumMpPtion ........covvvimmrmincininnin 0.00 0.00 0.00 0.00 -| 0.00 6.00 - (.00

Government expenditure ....ooveeviianieanes 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Private investment .......cooooeiicciiienienns 0.00 0.00 (.00 0.00 0.00 0.00 0.00

EXPOTES weotemticremtiiiemmimicmiiniiensisiins s 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IMPOrts oo 0.00 - 0.00 0.00 0.00 0.00 0.00 - (.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

Anm interest rate increase under exchange rate targeting, from the steady state

Slope of the Yield Curve
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Table 1.5

Imterest rates, exchange rates and asset prices

Scenario 5: An interest rate increase under exchange rate targeting, from the steady siate

Deviations from baseline Year 1 Year2 Year3 Year 4 Year 3 S::;(ly

1. Policy-controlied interest rate (%) ...... 1.00 1.03 - 4,10 - 1.73 - 0.89 0.00
2. Market-determined interest rates (%) : ‘ ‘

Intermediate target ..........cooovveiiiiiiinnn, 0.89 1.03 -2.61 - 1.01 - 0.55 - 0.00

Long-term interest 1ate .......cceevvverroeenenns 0.11 0.00 - 1.49 - 0.73 - 0.35 0.00
3. Other interesi rates (%) ..........occiie -
4. Real interest rate

Real short-term inferest rate (%) ..oocoveves 1.01 1.20 - 3.59 - 130 - 0.80 0.00
5. Exchange rates '

Nominal effective exchange rate ............ (.02 0.23 0.87 1.53 142 1.00

Real effective exchange rate ................. 0.00 0.06 0.28 0.50 0.31 0.00
0. Asset prices ...........ccociiiiiiirienininnens
7. Money and credit ...............ooevninriinnnnn.

Table I1.5

Real economic activity, price developments, fiscal developments and foreign sector

Scenario 5: An interest rate increase under exchange rate targeting, from the steady state

Deviations from baseline (all in % change ; Steady
except where otherw(fise stated) ¢ Year 1 Year 2 Year 3 Year 4 Year 5 state
1. Real GDP and its components .
Real GDP ...covviiirt e - 0.08 - 0.44 - 0.40 0.49 0.39 0.00
Private consumption ......uuveeececreenienneenn. - 0.15 - 0.77 - 0.54 1.37 1.18 0.00
Government expenditure ................o.oee. - 0.03 - 017 -0.15 020 G.15 0.00
Private investiment ....c....cevvvvereerieinneens - 0.04 - 0.26 - 033 0.15 0.88 0.00
© BEPOTES wovviee e - 0.00 - 0.01 -0.10 - 0.32 - 045 0.00
TIIPOIES coviianrenienisii e e - 0.08 - 042 -0.23 0.97 "0.98 (.00
2. Unemployment rate (%) ....ocoviiienianne 0.04 0.17 0.25 - 0.02 -0.22 0.00
3. Real disposable income ....................... ' '
4. Inflation and wages (%)
GDP deflator ....covcevverrerreeiieeceesieseeaniens -0.01 -0.15 - 0.43 - (.44 - 0.08 0.00
Consumer prices (excl. food & energy) ... i - 0.01 -0.15 | -046 - 0.50 - 0.07 0.00
Wages/earnings ......cccvvvvvveisiinsieinseenees -0.01 - 0.07 -0.27 - 0.48 - 036 0.00
Unit 1abour costs .oovviviiiniciiinnienn. 0.04 0.14 - 039 - 1.08 - (.03 0.00
TMPOrt PEICES .vvivierecrerecreceeeeieeeeecveannas - 0.02 -0.19 | -058 - 0.60 0.03 0.00
5. Government accounts (% of nominal
GDP)
Primary expenditures ...........ccccvercianenn, 0.01 0.05 0.05 - 0.06 - 0.05 0.00
Interest pAYMENtS ..o..oovvvevrrrsvierirnns R 0.06 0.02 - 0.69 -0.37 -0.20 0.00
REVETIUES vvvvriirienirisriniinriinraninseenenans 0.01 0.05 0.05 - 0.05 - 0.10¢ 0.00
Government budget balance .............c.. 0.07 0.04 - 0.70 - 0.38 - 0.13 0.00
Public sector debt .......coccovveviinrinreennes 0.09 0.39 0.12 - 0.61 -0.70 0.00
6. Current account (% of nominal GDF) 0.02 0.12 0.10 - 0.27 -0.31 0.00
Trade balance ......ooovveeeeeecniireiiiine e 0.06 0.29 0.05 - 099 -1.08 ¢ 000
Net interest payments abroad ... - 0,01 - 0.02 0.05 0.13 0.14 0.00




Contributions to GDP changes by channel of transmission and by variable

- 356 -

Table ITL.5

Scenario 5; An interest rafe increase under exchange rate targeting, from the steady state

Real GDP: first year after shock™ ...........
of which:

Private consumption ........ccceviiiiinienieneninns
Government expenditure ........cccccvvveiiiraene
Private fnvestment ..\ i

Real GDP: second year after shock* __.....
of which:

Private cONSUMPEON .vvvveereiicrceninrinerririnens
Government expenditire v .
Private Investment ........cciiiriieniiniennenenennins

Real GDP: third year after shock* ..........
of which:

Private consumption ........ccccocvicrcninnerennens
Government eXpenditilie .....vvvvvvnivrieiianianes
Private investment .........cocoviiviiniiciienanns

Direct
Income/ interest Cost of .
Total cash flow Wealth rate effect| capital Residual
’ on con-
sumption

- 0.08 - 0.00 -~ 0.00 - 0.08 - 0.00 0.01
- 0.11 - 0.00 - 0.00 -0.11 - (.00 0.01
- 0,01 - 0.00 - 0.00 - 0.01 - 0.00 0.00
- 0.00 - 6.00 - 0.60 - 0.00 - 0.00 0.01
- 0.00 - 0.00 - 0.00 - 0.00 - 0.00 0.00
- 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00
~ 0.44 - 0.01 - 0.03 - 044 - 0.03 0.47
- 0.53 - 0.01 - 0.03 - 0.53 - 0.01 0.05
- 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00
- 0.03 - 0.00 - 0.00 - 0.03 - 0.03 0.03
- 0,01 - 0.00 - 0.00. - 0.01 - 0.00 0.00
-0.17 - 0.00 - 0.01 - 0.17 - 0,01 0.02
~ 0.40 - 0,01 - 0.03 - 0.39 - 0.03 0.06
- 0.37 - 0.00 - 0.03 - 0.36 0.01 0.01
- 0.03 - 0.00 - 0.00 - 0.03 - 0.00 0.00
- 0.05 - 0.00 - 0.00 - 0.04 - 0.05 0.04
- 0.04 - 0.00 - 0.00 - 0.04 - 0.01 0.01
- 0.09 - 0.00 - 0,01 - 0.08 - 0.01 0.61
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_ Table 1115 (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
F | interest
Total Income Wealth  rate effect Cos.t of | Residual
cash {low on con- capital :
sumption

Real GDP: fourth year after shock® ........ 0.49 0.02 0.06 .54 0.04 - 0.16
of which:
Private CORSIIMPHON ...ooveveveeeeeceeereeeeeanns 0.95 0.04 0.09 1.03 0.04 -0.26
Government expenditire ........oovvvreeriaunes 0.04 0.00 0.00 0.04 0.00 - 0.1
Private iInvestment .......vevveeerieinieninniinnnnnn, 0.02 0.06 0.00 0.03 0.02 - 0.04
BXPOIES wovveviiinieriincieei e ercrae e rerae e -0.12 - 0.00 -001 [ -013 - 0.01 0.03
IMPOTES oo 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 - 021
of which: 7
Private consumption ..................... 0.81 0.01 0.02 1.03 - 0.04 -0.22
Government expenditure .................... e 0.03 6.00 0.00 0.04 0.00 - 0.02
Private investment .......viveiveinnninennn, 0.12 0.00 0.01 0.15 0.12 - 0.16
BXPOItS ovvevriiiiiiminice i - 017 - 0.00 - 0.01 - 0.19 - 0.00 0.04
F1121 110 ¢ : SO 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 .......ccceivveiciininranenss - 0.60 0.00 0.00 0.00 0.00 - 0.00
Government expenditire ........cooeveiineinenn, 0.00 0.00 0.00 0.00 0.00 0.00
Private investment ....c.cooviimiiiniiiiinennnn. ' 0.60 0.00 0.00 0.00 0.00 0.00
EXPOIS wreiiiinieimimnrisireriiimnnneanennenen 0.00 0.00 0.00 0.00 0.00 - 0.00
TITPOTES wecveeineeeeiecre et e e e e e eeeae e e e e - 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 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 rate decrease under exchange rate targeting, from the steady state

Deviations from baseline Year 1 Year 2 Year 3 Year 4 Year S S::;t‘: Y

1. Policy-controlled interest rate (%) ...... - 0.99 - 1.00 8.33 2.69 094 0.00
2. Market-determined interest rates (%) ‘

Tntermediate taTEet ....occveevreecririreaeearnens - (.99 - 116 5.45 1.63 0.63 0.00

Long-term. interest rate .........coovre P 0.00 0.16 2.88 1.06 0.30 0.00
3. Other interest rates (%) ......c.ceeenneeen.
4. Real interest rate

Real short-term interest rate (%) ............ - 1.03 - 1.30 7.41 2,12 _1.00 0.00
5. Exchange rates

Nominal effective exchange rate ............ - 0.05 - 044 - 145 -2.28 - 177 - 1.00

Real effective exchange raie ....... e -0.01 -0.13 - 047 - 0.75 - 0.31 0.00
6. Asset prices ........ ettt e e b ganite s
7. Money and credit ...

Table 11.6

Real economic activity, price developments, fiscal developments and foreign sector

S
Scenario 6: An interest rate decrease under exchange rate targeting, from the steady state

Deviations from baseline (all in % change Steady
except where otherwise stated) Year 1 Year 2 LYear 3 Year 4 Year 5 state
1. Real GD? and its components
Real GDP .vvveviie it 0.09 0.49 0.20 - 1.38 -0.92 0.60
Private consumption ......... A 0.17 0.86 0.09 -322 - 226 0.00
Government expendifure ..........ccoeirene 0.04 0.19 0.08 - 0.55 - 035 0.00
Private investment .........oococeecinieirnine. 0.02 0.13 0.05 -{0.74 - 1.68 0.00
EXDOITS toriiiim e asia s aaians 0.00 0.03 0.18 0.52 0.64 0.00
L1111 01 SO SN 0.09 0.44 - 0.10 -2.13 - 171 0.00
2. Unemployment rate (%) .........cooccvueees, - 0.04 - 0.18 -0.17 0.38 0.67 0.00
3. Real disposable income ...........oceeeeee
4. Inflation and wages (%) '
GDP deflator ...vvveeeeeiicecirieien e eciniinns 0.04 0.28 0.70 0.57 - 0.09 . 0.00
Consumer prices (excl food & energy) ... 0.04 0.28 075 | 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 1747 | -0.39 0.00
Import Prices ..oovveevrreesreecrreenenas PR 0.04 0.35 0.95 0.78 -0.35 0.00
5. Government accounts (% of neminal
GDP)
Primary expendifires ......ococveeeevevnerinnns - 0.01 - 0.06 - 0.02 0.16 0.11 0.00
Interest PAYINENTS vuevvvreerrerereenvieenre cnvenans - 0.00 0.05 1.34 0.59 023 - 0.00
REVEMUES tvviviiiirriiniiinvenieriecneennianneen e j - 0.01 - 0.05 -0.02 0.20 0.27 0.00
Government budget balance .........coceeee. - 0.02 0.02 134 0.58 0.06 0.00
Public sector debt .vvveerieiiiisineiniie e - 0.07 - 0.40 0.33 1.69 1.63 0.00
6. Current account (% of nominal GDP) - 0.03 -0.13 - 0.06 0.59 0.51 0.00
Trade balance .............. SOOI - 0.06 - 0.28 0.27 1.97 1.72 0.00
Net interest payments abroad ................. 0.00 0.01 -0.14 - 027 - 025 0.00
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Table IIT.6

Contributions to GDP changes by chananel of transmission and by variable

Scenario 6: An interest rate decrease under exchange rate targeting, from the steady state

Real GDP: first year after shock® ...........
of which:

Private consumption ......oceevivniivimeineninnn
Government expenditure
Private jnvestment .....c........

Real GDP: second year after shoek® .......
of which:

Private consumption ......ccoveiiiieeiniiennn
Government expenditilte .....ovvvevivnniiiienens
Private investment .........c.cooiiiniiniiiinie.

Real GDP: third year after shock* ..........
of which:

Private consumption ........cecovvviiniiinnienn.
Government expenditure ..........oooovvvvnvennnn,
Private investment ......c.covvervvrnvnnvinerninnennn

Pirect
Income/ interest | Costof )
Total cash flow Wealth rate effect| capital Residual
O COx-
sumpfion
0.09 0.00 0.00 .09 0.00 - 0.01
0.12 0.00 0.00 0.12 0.00 - 0,01
0.01 0.00 0.00 0.01 0.00 - 0.00
0.00 - 0.00 0.00 0.00 0.00 - 0.00
0.00 0.00 0.00 -0.00 0.00 - 0.00
0.04 0.00 0.00 0.04 0.00 - 0.00
0.49 0.01 0.03 0.4% 0.02 - 0.06
0.60 0.01 0.04 0.60 0.00 - 0.05
0.04 0.00 0.00 0.04 G.00 - 0.00
0.02 - 6.00 0.00 0.02 0.02 - 0.02
0.01 0.00 0.00 0.01 0.00 - 0.00
0.18 0.06 0.01 0.18 0.01 - 0.02
6.20 - (.00 0.63 0.20 0.01 - 0.04
0.06 - 0.01 - 0.02 0.06 - 0.00 -0.01
0.02 - 0.00 0.00 0.02 0.00 - 0.00
0.01 - 0.06 0.00 0.00 0.01 - 0.00
0.07 0.00 0.00 0.07 0.00 - 0.01
- 0.04 - 0.00 0.00 - 0.05 - 0.00 0.01
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Table I11.6 {cont.)
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
interest
Total Income/ Wealth |rate effect Cos-t of | Residual
cash flow N capital
sumption

Reat GDP: fourth year afier shoek* ........ - 1.38 - 0.03 - 0.14 - 146 - 0.07 0.25
of which:

Private COnSUmption ...........cccceeueevrnreene. -2.23 - 0.04 - 0.21 -2.28 0.01 0.30
Government expenditire ........oooveevnveriienns - 0.11 - 0.00 - 0.01 - 011 - 0.00 0.02
Private investment ..........c.cceviiciiniennnnns - 0.10 - 0.00 - 0.01 - Q.11 - 0.10 0.12
Exports .o 0.20 0.00 0.01 0.21 0.00 - 0.03
TINPOTES ©eeveerrereereareniccremreererreereeeeieneareneens - 0.87 - 0.01 - 0.08 - 0.90 - 0.03 0.15
Real GDP: fifth year after shock* ........... - 0.92 - 0.01 . 0.04 - 1.03 - 0.13 0.28
of which:

Private consumption ...........ococevvevreinninnens - 1.56 - 001 - 0.07 - L5 0.06 0.20
Government expenditure ... - 0.07 - 0.60 - 0.00 - 0.08 - 0.01 0.02
Private investnent ..o viieeeenrneenienens -0.23 - 0.00 - 0.02 - 0.25 -0.23 027
EXPOTtS tvveiiiiiieii 0.24 0.00 0.0z 0.27 - 0.0} - 0.04
TINPOTES 1ectrtieeiiieeiieiieeieereer e e e e eeraaraaaaaes - 0.69 - 0.01 - 0.03 - 0.78 - 0.05 0.17
Real GDP: steady state® ......................... - 0.00 9.00 0.00 0.00 0.00 0.00
of which: .

Private consumpion ......cocevevveriorieriorienn - 0.00 0.00 0.00 0.00 0.0¢ - 0.00
Government expenditire .......cccceceeevierenenns 0.00 0.00 0.00 0.60 0.00 0.00
Private investment .......overveemierienninncneeens 0.00 0.00 0.00 0.00 0.00 0.00
EXPOTES toieiiiiicricieneeneenrenreneressannarne e 0.00 0.00 0.00 0.00 0.00 - 0.09
TINPOIES weeemtieeie et ety - 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 Bank of France's macroeconometric model!

Jean Cordier and Roland Ricart

I INTRODUCTION

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 currencics 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 TI). 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 20022 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) levei Hence
this paper refers to the results of the two overlapping experiments described below.

1. The simpler exercise tests the results of a joint 1 point increase in official rates in
France amd abroad, without any 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 channel. 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 akin 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 31st 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 Véronique Brunhes-Lesage for their assistance.

2 See Table 1 for the international values underlying the baseline.
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imported effects; on the other hand, the rate 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 19%6 1997 19938 1599 2000

1. Foreign interest rates (%)

United S1ates e 3.24 4.04 4.74 5.00 5.00 5.00 5.00 5.00

GOIMANY .v.cvvivrivnnseessiereeeiee e 6.64 514 | 4.64 500 | 500 | 500 | 5.00 5.00
2. Oil prices and other commodity

prices

Barrel of Brent ($) .oocvevievieees S -20.95 543 6.25 1.50 1.50 1.50 1.50 1.50

Food commodities (8) oo 518 | 0.00 0.00 2.50 2.50 2.50 2.50 2.50
3. Foreign prices

Consumption prices* .......ccccceevvveree. | 2,83 3.05 2.85 240 2.40 2.40 2.40 2.40
4, Foreign output .

Real GDP* e 0.32 L.79 2.93 3.10 3.10 3.10 3.10 3.10
5. World trade ' :

Manufactured goods imports* ........... -0.54 502 6.41 6.50 6.50 6.50 6.50 6.50

Prices of manufactured goods

1.94 142 1.88 1.60 1.60 1.60 1.60 1.60

6. Other important exogenous

variables

Real public investment .............c..... 143 1.51 0.80 2.50 2.50 2.50 2.50 2.50
Public employment .....ccecevevveeennne. ~028 | -023 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 precedimg 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.

Making 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.? 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, more 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 financial 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.

IEL. 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 t0 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 linked mode for simulation exercises. '

Linked in this way, the model used is structured around 88 behavioural equations
estimated econometrically. The accounting or institutional relationships relate chiefly to income
distribution and financial operations (covered in flow and stock terms). Accounting modules ensure
coherence between flows and stocks and also enable the main resulis 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,
wotld demand for manufactured goods) and budgetary policy (government expenditure in real terms,
tax and social coniribution rates}. Monetary policy and financial asset prices can, as the case requires,

3 This point has been mentioned previously in Cordier (1993},
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be considered to be exogenous 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 (1) 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 premium 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 modelied.

The exchange rate is gencrally held to be exogenous to the model, since, 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 rafe 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 houschold 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 taken 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
consumption 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-Lemner conditions.

The financing block (6) explicitly models resident non-financial agents' demand for
funds: demand for credit and supply of shert-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 turn has an adverse impact on lending rates and through the
latter on their investment. Households' indebiedness depends on their spending, the level of interest
rates and expectations concerning inflation and activity. Their indebtedness in turn 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 wealth. 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 financial 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 Bank of France ensures the
equilibrium of French franc operations between banks (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 bank'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 authoritics outside market mechanisms
(administrative rationing, subsidics 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-known 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
arcas, 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-1980s 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.® 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).




- 369 -

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 financial 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.1 and 1.2.

. Interest 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
(.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 function and in the bond y1eid
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 raies 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 household activity and income
{see Section V beldw) 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 in 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 houscholds' 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 onc 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 financial saving.

In addition, some portfolio reallocations occur. My is rapidly affected by the contraction
in firms' cash positions, which are subsequently rebuilt in part. Moreover, the change in the interest
rate structure makes financial assets bearing interest, particularly at money market rates, relatively
more attractive, which moderates the impact on M3. 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 institations 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 channels are analysed together
with the impact on activity (Section 2). They are detailed in Table IIT.

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 exogenmous, 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 and 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 1s 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
financial 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. '
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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, arnountmg to —0.07% in
the first year and —0.13% 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 channels to GDP
growth (see Table IIl), 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 scepario 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 ftrend 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, Balance 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.
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Table I.1

Interest rates, exchange rates and asset prices

Policy experiment: Temporary increase in the policy-controlled interest rate with fixed nominal exchange rates

Deviations from baseline” 1994 1995 1996 1997 1998 199% 2000
i. Policy-controlled interest rate (%) ...... - 1.00 1.00 0.00 0.00 0.00 0.00 C0.00
2. Market-determined interest rate (%)
Representative long-term interest rate ..... 0.25 0.32 0.09 0.02 0.01 6.00 0.00
3. Other interest rates (%)
Bank lending rate ...... e e 0.41 0.42 0.00 0.00 0.00 0.00 0.00
Deposit rate ..o regulated interest rate held constant
4. Real interest rates (%) :
Real short-term interest rate .........co...e... 0.98 0.99 0.03 0.02 000 | -001 | -0.01
Real long-term interest rate ...ooveeeeennenn.n. 0.23 032 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 .......ooooeens 0.00 - 0.01 -0.01 6.00 0.00 - 0.01 0.00
Important bilateral exchange rates
US dollar ..o 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Deutsche Mark .....ooovviviimiiiieniiiians .00 0.00 0.00 .00 0.00 0.00 0.00

6. Asset prices and wealth

7. Net interest and dividend payments

Household Seotor ......ocveevevreenrcnieniennan, 488 | 5.13 06.23 0.05 - 0.0t -0.05 - 0.05
Non-financial enterprises ..........cooceeve. 019 | -003 | -0.05 0.28 0.31 025 | . 030
AbToad ..o -135 ] -383 | -320 ( -083 | -018 0.24 0.59
8. Money and credit
Monetary aggregates
M i e - 1.04 | - 047 0.15 | -0.05 0.17 005 | -011
M7 i, -061 | -037 | -004 | -0.11 004 | -0.01 | -0.10
M3 o -055 | -039 | -013 | -0.15 0.01 0.00 [ -0.06
Total domestic credit (public and private) | - 0.79 | - 098 | - 023 | - 002 0.04 0.05 0.04
Domestic bank credit ...ovenviiniinicnne. -098 | -139 | -046 | -010 | -004 | -0.08 | -0.1F

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, exchamge rates amd asset prices

Policy experimeni: Temporary increase in the policy-controlled interest rate with endogenous nominal exchange
rates (fixed in the ERM: 6 countries)

Deviations from baseline” 1994 1995 1996 1997 1998 1999 2000
1. Policy-controlled interest rate (%) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00
2. Market-determined interest rate (%)
Representative long-term interest rate ..., 0.24 0.29 005 | -002 | -0.02 0.06 0.01
3. Other interest rates (%) '
Bank Iending rate ....ooveeviiviiiiicniininns 0.43 0.435 0.02 000 | -001 | -0.01 | -001
DePOSIErALe vovrrieecei e regulated inierest rate held constant
4. Real interest rages (%o)
Real short-term interest rate ..........oveeee. 1.05 1.10 0.10 0.06 001 | -0.03 | -0.05
Real long-term interest rate ....oovveoivinns 0.20 0.39 0.15 005 | -0.01 -0.03 | -0.03 |
5. Exchange rates
Nominal effective exchange rate ............ 0.79 1.37 0.80 0.50 0.27 0.15 0.10
Real effective exchange rate ......ooceeeennene 0.43 0.64 0.27 0.05 -0.06 | -0.09 - 0.08
Important bilateral exchange rates
US dollar ..o cccrienee e -131 | -223 ) -148 | -083 |- 044 | -026 | -0.17

Deutsche Mark ....oovcevmnneniinniinnn, 0.00 6.00 0.00 0.00 0.00 0.00 0.00
6. Asset prices and wealth
7. Net interest and dividend payments

Houschold sector ....coocevvvvineeiiiiininnes 425 4.36 005 | -006 | -0.04 | -0.02 0.00
Non-financial enterptises .....oovveviivnrinnes 000 | -047 | -062 | -021 | -001 0.05 0.08 |
ADBroad ..o s 5.19 3.65 - 3.54 - 0.9% .39 0.82 1.01
8. Money and credit
Monetary aggregates .
M1 e -1.22 -0.73 0.17 - 0.22 - (.40 - (.31 -026
M2 e e -075 § 063 | -017 | -034 | -038 | -030 | -025
LY SRS -0.69 | -064 | -024 | -032 | -036 | -028 [ -0.23
Total domestic credit (public and private) | - 0.88 | - 1.25 - 0.55 024 | -0.09 [ -004 -0.02

Domestic bank credit ..ovvivvierieirernirrneas - 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 110

Contributions to GDP changes by channel of transmission and by variable

>olicy experiment: Temporary increase in the policy-controlled interest rate with endogenous nominal excharige

rates (fixed in the ERM: 6 countries)

Direct
[ / interest h .
Total ncome/ | .o op Cos‘t of | Exchange| Discre-
cashflow | o o capital rate pancy
sumption

teal GDP: first year after shock” ............. - 0.18 0.16 000 | -013 | -009 | -0.06
fwhich:
rivate COnSUMPON .oovveeiereerriiieranienaeae 6.04 0.08 0.00 0.01 0.00 - 0.05
fovernment expenditure .........ccociviiereierrnens (.00 - 0.00 0.00 0.00 0.00 0.00
rivate investment: ) : :
Residential private invesiment ................. - 0.07 0.02 - 0.00 - 0.08 - 0.00 - 0.01
Non-residential private investment ........... - 0.19 (.05 - 0.00 - 017 - 0.03 - 0.02
Inventory formation ....cccveeeesvansinsieeiens - 0.04 0.06 0.02 - 0.05 - 0.00 - 0.05
KPOTES 1ereeaerntinsnameesesninssesrees s e snneeea e - 0.05 0.00 0.00 - 0.01 - 0.04 - 0.00
TIPOTES wvvvirreeeriinrinie s inne 0.12 - 0.10 - 0.01 0.16 0.00 0.06
eal GDP: second year after shock™ ......... - .36 0.07 - 0.01 - 0.17 -~ 0.21 0.06
£ which:
rivate CONSUMPION .uuvvvvinivisiieinnninerinisannns 0.01 0.10 - 0.00 6.00 - 0.01 0.08
overnment expendifire ...........oeccoceiiinnines - (.00 - 0.00 0.00 0.00 - 0.00 - 0.00
-ivate investment: .
Residential private investment ................. - 013 02.01 - 0.00 -0.13 0.00 - 0.01
Non-residential private investment ........... - 0.28 0.03 - 0.01 - 017 -0.11 - 002
Inventory Jormation ..o ivencniniennenas - 0.08 - 0.02 - 0.00 -0.03 - 0.04 0.02
LPOTES .vvvvennen e e - 0.08 - 0.00 - 000 - 0.01 -0.07 - 0.00
APOTLS -uvevvarvaermernmrnnrebientm st banren e 0.20 - 0.05 0.00 0.17 - 0.03 0.04
eal GDP: third year after shock’ ............ 2020 | -000 | -000 | -005 | -014 | -0.01
“which:
ivate consumption ......ccccovciiiiviiiicininininnes ~ 0.03 0.03 - 0.00 - 0.01 - 0.03 - 0.02
avermnent expendifire ...oooveveenneneeeeen - 0.00 0.00 0.00 - 0.00 - 0.00 - 0.00
ivate investment: . :
Residential private investment ................ - .09 - 0.00 - 0.00 - 0.08 0.00 - 0.01
Nown-residential private invesiment ........... - 0.06 ~ 0.02 0.00 0.03 - 0.06 - 0.01
Inventory foFmation .....cccoovvecrriiinniairnnens 0.01 - 0.05 - 001 0.05 - 0.02 0.04
00} 1 1T O - 0.04 - 0.00 - 0.60 0.00 - 0.04 0.00
LDOTES evvreerieenrierareasenesssnaeesassasnnnesensens 0.01 - 0.04 0.01 - 0.03 0.01 « 0.02

pY

rates

2000

L 0.00
[ 0.04
0.00

- 0.28
0.10
- 0.01
0.00
0.02

0.00
- (.00

0.00
- 0,01
- 0.01
L 0.01
0.00

0.02
0.00
0.05
- 0.02
0.33

- 0.02
0.00
0.01

e is in
i
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Table III {cont.)

Contributions to GDP changes by channel of transmission and by variable

Policy experiment: Temporary icrease in the policy-controlled interest rate and endogenous nominal exchange

rates (fixed in ERM: 6 countries)

Direct
interest ) : )
Total income/ | ... offect Cos.t of | Exchange | Discre-
cash flow | . capital rate pancy
sumption

Real GDP: fourth year after Shock ... - 601 0.01 0.01 - 0.02 - 0.01 0.03
of which: '
Private CONSTMPHON ..vovoviviverrsiesrirroieiensenas . 0.03 0.01 0.00 -0.01 | - 002 0.04
Government expenditure ........cooveeiiiiieenn, - 0.00 6.00 0.00 - 0.00 - 0.00 - 0.00
Private investment:

Residential private investment ...c..covveeivens - 0.05 - 0.00 0.00 - 0.05 00 - 0.00

Non-residential private investment ........... 010 - 0.01 0.01 0.06 0.03 0.01

Inventory formation ... .cvvecvcsicncnnirnns 0.09 0.01 0.00 0.04 0.04 0.00
EXPOTES trviriiriiniarirrinicrneinsssessmiasssnsen s 0.00 T 0.00 0.00 0.00 - .00 0.00
IMPOIES covvvienicricnieniaree st e e -0.16 0.00 - 0.01 - 0.06 - 0.06 - 0.03

. .

Real GDP: fifth year after shock™ ............. 0.07 - 0.0l 0.00 - 0.02 0.04 0.06
of which:
Private CONSUMPLION ...o..ccveveernierioricerniennees 0.5 - 0.00 0.00 - 0.00 - 0.00 0.06
Government expenditire ........ocrrieriverminins - .01 0.00 0.00 - 0.00 - 0.01 - 0.00
Private investment:

Residential private investment .......oveovenee - 0.02 - 0.01 0.00 - 003 0.01 0.03

Non-residential private investment ........... 0.13 - (.02 0.00 0.04 0.06 0.04
© Inventory formation ........ccccoeevievecniiecninns 0.04 - 0.00 0.00 0.00 0.03 0.01
BXPOTES ©oevenienii e e e ns e 0.02 - 0.00 0.00 0.00 0.02 0.00
IMPOTLS ©orvvririiiiiireiinreras vt er s rnnnaseee e - 0.14 0.01 - 0,00 - 0.03 - 0.06 - 0.05
Real GDP: final (seventh) year after shock™

0.85 -0.01 - 0.00 - 001 0.04 0.03

of which:
Private consumption ....ccceceeeveeecinnennnnns 0.04 - 0.01 0.00 - 0.00 0.01 0.04
Government expenditiire .........oooviiiinniinnieen .- 0.0 0.00 0.00 - 0.00 - 0.01 - 0.01
Private investment:

Residential private investment ...........o..... - 0.01 - 0.00 - 0.00 - 0.01 0.00 0.G0

Non-residential private investment ........... 0.04 - 000 | -0.00 0.02 0.02 0.01

Inventory formation ...........ccccovevveiiniennnns - 0.02 0.00 - 0.00 - 0.00 - 0.0!1 - 0.01
256 113 ¢ - ST OUURPURITIRUI 0.02 - 0.00 - 0.60 0.00 0.01 - 0.00
INPorts ..o s - 0.01 0.01 0.00 - 0.01 - 0.01 - 0.02

* Ducto rounding erxors, the contributions of variables may not add to the total effect.




- 380 -

References

Amadeus (INSEE), Bank of France and Metric (Direction de la Prévision) (1993): "Présentation des
propriétés des principaux modeles macro-économiques du service public", working document G9313
of the Département des Etudes Economiques d'Ensemble, INSEE, September. *

Boutillier, M. and J. Cordier (1994): "L'adaptation de l'intermédiation financiére frangaise aux
nouvelles modalités de gestion du change", Cahiers Economiques et Monétaires, Vol. 43,
pp. 247-276. '

Boutillier, M. and P. Jacquinot (1994): "Causality and dynamics analysis of MEFISTO", in
Schoonbeeck, L. et al. (editors), Methods and Applications of Economic Dynamics, North Holland,

Cordier, I. (1993). "Effets économiques de la baisse des taux", Monthly Bulletin, August, Bank of
France.

Cordier, J., P. Jacquinot and D. Plihon (1994): "La gestion des risques par les Ftablissements de
Crédit: essais de modélisation macro-économique", Economie et Prévision, 112, pp. 127-138.

MEFISTO (1992): "A model of the French financial system at the Bank of France: MEFISTO
version 1", Economic Modelling, Vol. 9, 3, pp. 211-252,

Semef (Bank of France) (1994): "La maquette du systéme financier frangais de la Bangue de France
(MEFISTO version 2)", Cahiers Economiques et Monétaires, Vol. 42, pp. 41-97.

Villetelle, J.P. (1994): "Les effets des taux d'intérét sur l'investissement et la consommation dans le
modele réel de la Banque de France”, working note by the Direction des Etudes Economiques et de la
Recherche, Bank of France.




- 381 -

The transmission of monetary policy in the econemetric model of the Deutsche
Bundesbank for the German economy

Wilfried Jahnke and Hans-Eggert Reimers

L 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.! 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 deseribed in
Section IT 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 Section IL1. Section II.2 then deals with the effects of monetary policy on the financial
structure, 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 I1.3. In Section 11.4 the guestion 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 [I1.1. The relative imnportance
of different transmission channels, 1.e. their contribution to the total effects, is assessed empirically in
Section 1.2, ' '

IL. MODELLING THE TRANSMISSION OF MONETARY POLICY IN GERMANY

1. Monetary policy instruments and the money market

In order to be able to satisfy non-banks' cash requircments and to cover their own
maintenance of reserves, banks require central bank money? 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.
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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 AUSG#, granted refinancing facilities by REFL, the
net external position by WAE, all other items® 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+ WAE +SOPB = ZEBA = BGU + MIRI + KABK + 7ZBGD
) ‘Supply of central bank money Demand for central bank money

If the supply of central bank money is insufficient to cover the contemporancous 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 shoﬁage) of
central bank 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 bank 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 bank money supply decreased whereas the share of open market
operations, on the other hand, increased strongly.6

On what conditions, i.c. 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 bank 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 of liquidity it 18 close
to the discount rate. If the Bundesbank buys short-term foreign exchange assets, the banks 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 1st March 1993 and 1st March 1994 and are now only
2% for time and savings deposits and 5% for sight deposits. The non-interesi-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 1st January 1994, as well as other assets and Habilities of the
Bundesbank (e. g. buildings, fumiture and equipment, provisions, reserves and capital),

6 The monetary policy instruments 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.? 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 Furo-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 A, the
foHowing equation is estimated in the model (t-values below the coefficients):

AIRGD =0.12+ 0,85 A\ RPEN + 0, 16 AIRGDE + 5,84 AIn(PEV)
ZBGD.,

" (i3] (RPEN-—ROD-1) =333 7y

R*=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 portfolic demand in a system of sectoral finamncial 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.® 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 enterprises’, the government 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.




- 385 -

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 prices!? 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 + 1.59InBIPR + 1.00InPINV — .60RPFG + M3PEC

Seasonal fluctuations have been taken info account as well as the jump in the data series
in connection with German unification!! in 1990. Under these assumptions the long-run money
demand function in Germany proved to be remarkably stable even following unification.!? Insofar as
financial inmovations 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 function.’* The
adjustment of the short-run demand for liguid 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 years'> 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.!® 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%.
2 Cf 0. Issing and K.-H. Todter (1994) and S. Gerlach (1994).

13 The long-run income elasticity in relation to nominal 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 Atthe end of 1993, however, more than three quarters were accounted for by maturities of up to three months.

16 Cf. in this context K.-H. T&dter 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.!” 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 taken into account that interest paid in foreign
currency has to be converted using the appropriate exchange rates info 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 adjustments
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.!® 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 NAVS.!? If the other items are combined into an
exogenous variable SOPS and the net financial asset position of the public authoritics is expressed as
NGVS, the following accounting identity applies to the government sector in the model:

SINS+ TKMS + TELS+SOPS = KRES+ VSTP+ NAVS+ NGVS

In contrast to households and enterprises, the public sector does not orientate itself in its
mvestment 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 NGVA. 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 NAVS, the households and enterprises SAVP, as well as the Euro-DM
assets EUME. With the inclusion of various exogenous items which, in part, cannot be identified
statistically2, SOPA, the accounting identity of foreign countries is detived:

17 The premiums (bonuses) which are often paid as part of the interest on savings deposits are not shown in the statistics,
~ as aresult 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 savmgs 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
NAVS, however.

20 The other items which are not recorded in another balance cance] each other out overall,
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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 financial 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 foreign 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 foreign financial assets of the sectors is generated,
rather, by shifts in the pattemn of interest rates and the vield 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 foreign 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 significance. 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.2! 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 {1+ In KREC) RGD + 2.5 L 0.5 1y PSM3.,
s 20 ey,

—i

+ ?1.'9}3 RGBF + 38..93 RFUO , — ?237‘? RFUO_,
R?=0.91 DW =181

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 inferest 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 European
Monetary System, into the external value against the US dollar and into the external value against the
other currencies.?? 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 itnport follows if the interest paid on external assets minus the anticipated change in the
exchange rate?3 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) - (InAUUS® — InAUUS) =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 fluctnation 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 Inmany cases 4 risk premium must additionalty 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

InAUUS - 1nAUUS_; = InPEVU - InPEV

If the change from the corresponding quarter of the previous year is designated as A4, the

following estimated equation for the movement of the dollar exchange rate may be derived from this
taking into account time-lags:

A ln AUUS = 0,006 A, (RGD— RGDE) + (1— 118 +0.38) A In 10"
(L68) PEV

+ 118 Adn AUUS_, ~ 0,38 A,In AUUS.,

i
Rz2=0.76 DW =211

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 shori-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 numerous 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. Monetary pelicy and the real economy

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 financial 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 consumer goods a rise in short-term interest rates for savings and time
deposits causes households to save more and to reduce their expenditure on consumption. 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 Bundesbanlk (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 interesi 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.*> '

In addition to substitution, exchange rate and income cffects, 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:?7

InM3 = ~7.52+1.56InBIPQ + 1.00InPINV

For the long-term price lével PSM3 this then produces:

M3 752

PSM3 = p——r |+
BIPQ!

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 madel,

26 Cf. also Deutsche Bundesbank (1992), O. Issing (1992) and K.-H. Tédter 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 differently 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:

n’ PSM3_
PINV_
+%_96£% A,InPCP_ + ?o'.%?} A,InPCP, + %_ 1 3’£)1A4InPCP_3

A,InPCP = ?2'.93 AnLA +0,05A,InPIM + 0,05 go.zs 1

i

R*=0.98 DW =1.95

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 furn 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 turn 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 knowledge 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. financial assets, interest rates and exchange rates, and on trends in the real economy,
. ie. 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.

THE. 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
Bundesbanlk 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
experimentis. 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 pohcy 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 Bundesbank, i.e. the
lombard rate, the discount rate and the securities repurchase rate, were raised for two years by 100
basis points.?® 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-run and long-run 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 tum 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 only 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 iis 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 houging 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 cap1tal 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 sinrulation experiments the model version dated 2nd August 1994 was used, the coefficients of which were
estimated up to the first quarter of 1994, The resulis of the temporary increase in ceniral bank interest rates with
endogenous exchange rates are shown in Tables L1 and TL1. .
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particular, are reduced. In the second year the fnoney stock M7 is approximately 1.7% below its
comparative value in the reference scenario. The diminuation of the money stock M3 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 publlc sector rise mltlally by Q. 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 confracting 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 curencies generate effects on developments in the real economy which are
initially clearly restrictive. Real consumption expenditure of houscholds 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 increascs. 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 deflator of private consumption is 0.14%
below the bageline and the hourly rates of pay have likewise fallen by approximately 0.14%. The GDP
deflator 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 stock caused by the
interest rate increase results in the Iong run in an equally large fall in the level of prices.2?

In the second phase of the transmission process marked successes of the femporary
increase in interest rates are observed in terms of price movements. The prices for private
consumption and the GDP deflator 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 almost 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 inferest rates
significantly alter the flows of expenditure and income between the sectors and thus financial balances
and net financial assets. Because houscholds' interest income rises, while their consumption
expenditure simultancously falls, an increase in private savings occurs. After five years houscholds'
net financial assets are significantly above their level in the baseline. In contrast, with an increase in

29 Viewéd 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 revemes,
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.3?

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.?! 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 liguid
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 intercst 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 L.2 and
11.2, 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 mﬂuenced 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 financial 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 inferest 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.3? 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 thig 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.?® 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. Mauskopf and S. Siviero (1994).

33 The results are shown in Table I1I.
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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. R

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 s
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.1
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 (%) ...... 1.60 1.00 0.00 0.00 0.00 0.00 0.00
2. Market-determined interest rates (%)
Money market rate for three-month
FUNAS oo e 0.38 0.92 0.05 0.02 0.02 0.02 0.01
Yield on government bonds ........o.oeeeeines 0.13 0.22 0.08 - 0.03 -0.03 | 0.00 0.02
3. Other interest rates (%)
Bank lending rate ....ccocvvrimiiniinnininniconen 0.35 0.88 0.38 0.07 0.02 0.02 0.02
DEPOSIETAIE voeviercerceeeerverserrenenrs e 0.76 0.83 005 | -0.00 0.01 0.02 0.01
4. Real interest rates
Real short-term interest rate (%) ...vov...... 0.77 0.86 0.12 0.10 0.12 0.11 0.08
Real long-term interest rate (%0).......ovvan. 0.10 0.18 0.12 0.06 0.07 0.07 0.08
User cost of capital
Machinery and equipment ............... 0.61 1.i4 0.73 0.32 0.30 0.35 0.29
Business construction .........ccceeeeennn. 1.10 1.91 0.99 0.10 - 0.03 0.04 - 0.03
Residential construction ..........coeeene. ‘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 0.43 045 | 0.50 0.51
EMS exchange rate ....... e 031 0.70 0.63 0.46 045 (.48 0.50
US doliar exchange rate .......c.occoviiieinne. 1.35 2.70 1.70 0.58 0.47 0.53 0.54
Other CUITENCIES .ovvveereriericrrerrerans e 0.73 1.37 0.81 0.37 0.43 0.51 0.52
Real effective exchange rate ........ocvveeee. 0.64 1.15 0.57 0.05 - 0.00 0.01 0.01
6. Money and credit
Monetary aggregates
M i e -091 | -168 [-136 |-099 |-065 |-052 |-050
M3 it -044 ;-083 |[-080 [-064 |-043 |-037 |-039
Domestic credit .
CPrivate oo . -01% | -039 |-058 |-059 [-054 |-053 |-056
Public .o 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 (%0).
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Table 1.2
Imterest rates, exchange rates and asset prices
Policy experiment: Two-year increase in inferest rates (exchange raies exogenous)
Deviations from baseline” 1994 1995 1996 1997 1998 1999 2000
1. Policy-controlled interest rate (%) ...... 1.00 1.00 0.00 0.00 0.00 (.00 0.00
2. Market-determined interest rates (%)
Money market rate for three-month
IS v 0.89 0.93 0.06 0.04 0.02 001 | 0.01
Yield on government bonds ......c.oceiviins 0.13 0.22 0.0% 0.00 0.01 0.02 0.02
3. Other interest rates (%) ‘
Bank lending rafe ......coocooviiiiiniiieiinnnnn. 0.56 - 0.89 0.40 0.10 0.04 0.02 0.02
. Deposit Tate coovveevecrveciiiienn e eeereenraeanrane 0.76 0.84 0.07 0.01 0.01 0.01 0.01
4. Real interest rates
Real short-term interest rate (%) ..oocveeees 0.77 0.85 0.10 0.07 0.07 0.05 6.03
Real long-term interest rate (%), vveerveenens 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 ....veeererenn. 1.06 1.66 0.70 0.11 0.12 0.13 0.07
Residential construction ....c..coceeeeee. 1.26 2.07 1.13 0.54 0.53 0.44 0.26
5. Exchange rates
Nominal effective exchange rate ............ 0.00 0.60 0.00 0.00 0.00 0.00 0.00
EMS exchange rate ........occovererememnermennns 0.00 6.00 0.00 0.00 0.00 0.00 0.00
US dollar exchange rate ........ccoceeeniernenns 0.00 6.00 0.00 0.00 0.00 0.00 0.00
Other CUrTencies ..coiviierirrierieniiinieninns 0.00 0.00 0.00 0.00 0.006 0.00 0.00
Real effective exchange rate .......coeeveesn. 000 | -003 [-010 |-017 |-021 |-021 |-01%
6. Money and credit
Monetary aggregates
M e ~08% |-144 |-08 [-050 |-030 |-019 [-013
7 J U feverrrerrer e -041 |[-058 | -026 |-015 |-008 |-004 |-003
Domestic credit )
Private ...oocoovviiiiiinemrenreen e ~006 |-017 [-024 |-024 (-022 [-020 |-018
Public covevviiee e 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; absoltute differences if the baseline is in percentages (%).
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Table IL.1

Real economic 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 ovviviiieiiiinii e 015 | -037 [-030 |-007 0.09 0.14 0.11
Private conSUMPLoNn -..cvvvvveerrrcccnnenrienenns -014 | -026 |-013 0.02 0.13 0.20 0.24
Government expendiftire ........ooovciiiiinnees 0.01 0.09 0.16 0.11 001 | -006 |-0.13
Private investment ...........cocveeiiieeennnn, - 043 |- 121 - 0.80 0.30 0.63 0.53 0.35
Residential ....cocoviovemnerviiee i -027 [-095 | -087 0.08 0.57 0.60 046
Non-residential .....ccccvviiienniinnniinnnn, -067 | -156 | -071 0.35 0.69 0.46 0.25
Inventories (in bill. DM) ...oovrnvreenne. 1.24 0.85 | -237 |-252 0.08 145 136
BXPOTTS 1ooviiieneenressesianemee s esisnranian e -029 [-0665 |[-044 1-011 |-007 |-011 |-016
TIMPOLES 1vveicierr e e -0.24 | -068 | -0350 0.06 0.21 0.16 0.11
2. Unemployment rate (%) .......ccccceevinae. 0.08 0.24 0.23 0.08 0.02 0.02 0.02
3. Real disposable income ....................... 0.05 0.14 0.22 0.33 040 043 041
4. Inflation and wages '
GDP deflator ..ovcovvevvineininneins i 003 ,-002 |-020 [-037 |[-048 |-052 |[-0.53
Consumer prices .....oiverrmrrsiiiinennans -~003 |-014 [-031 |-045 |-055 {-061 |-062
Wages per hOUT ..oooiivicviininrie v -0.03 [-014 ~028 [ -035 {-037 |-040 |[-045
Unit labour coSt ..ooeovvivviniiiiiceii s 005 |[-002 [-022 |-036 |-048 [-055 |-057
Import prices ..o -030 i -071 -0.65 | -042 |-038 |-03%9 |-040
3. Government accounts (% of nominal
baseline GDP)
REVENUES ..vorverinrrennee e -017 [-054 |-070 |-058 |[-0.51 |[~055 |-063
Primary expenditures ...........covievieeieenn 0.03 003 |-011 |-032 |-046 [-055 | -0.64
Interest paYMIENTS .oovvvrsvrvvinrieerenresiacrans (.06 0.24 0.28 0.19 0.18 0,19 0.21
Financial deficit ......coocoveveeririiiinnianinn, -027 |-082 |-087 |-045 [-023 |-019 |-0.20
Public sector debt ..o “0.12 1-072 | -159 |-214 | -236 §-249 |-261
6. Current account (% of nominal
baseline GDP) .......c.cccoevnrriiiinicnnn 0.15 0.31 014 |-027 |-~047 | -046 |- 040
Trade balance .....cocecceevieivnnivinencniiinene 0.03 0.14 014 | -017 |-039 -044 @ -044

¥ C .. . . oy L.
Percentage deviations if the baseline is in levels or an index; absolute differences if the bageline is in percentages (%).
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Table I11.2

Real economic activity, price developments, fiscal developments and the foreign sector

Policy experimeni: Two-year increase in interest rafes (exchange rates exogenous)

Deviations from baseline” 1994 1995 1996 1997 1998 1999 2000
1. Real GDP and its components )
Real GDP coovvvviiviiiiiiiniceen e -0.06 [-0.13 |-0.07 0.04 0.11 0.13 0.12
Private consumption ..., -0.14 [-019 |-0.08 0.02 0.06 0.11 .14
Government expenditure ............ooeeeeee.. - 0.00 0.01 0.04 0.04 0.01 -0.02 | -0.06
Private investment .........ccoccoeviiiniiinennns -0.26 |[-0.63 - 0.32 .26 0.38 0.32 0.24
Residential ..o, ~0.18 [-057 |-042 0.18 0.38 0.37 0.31
Non-residential ........occvermmineieniininens -037 [-072 |-0.19 0.36 0.38 0.28 0.18
Inventories (in bill. DM) ......cccoeene. 0.59 0.21 «- 123 | -097 0.21 0.71 0.65
L2504 0T - OO OIS -0.04 |[-007 |-0.02 0.06 0.09 0.09 0.07
IMPOTES cooviier e e -0.17 [-037 | -021 0.06 0.13 0.12 0.10
2. Unemployment rate (%) .......ccoevverranne 0.04 0.09 0.07 0.02 0.00 [ -000 [-002
3. Real disposable income ....................... 0.06 0.23 (.32 0.29 0.25 0.25 0.25
4. Inflation and wages
GDP deflator .o.oovvievimiiin it -000 [-004 |-013 |-022 |-027 |-027 [-025
Consumer prices -0.01 [-006 |-015 |-023 |-028 |-02% |-027
Wiges per hour - 0.01 - 0.05 - .10 - 012 - 0.14 - Q.16 - 0.18
Unit labour cost 001 |-002 [-010 [-018 |-024 |-028 | -027
Tmaport Prices .o, 0.00 000 |-001 [-001 |-001 [-0601 |-001
3. Government accounts (%o of nominal
baseline GDF)
Revenues ..., -0.10 [-017 -017 [-017 |-017 |-019 |-019
Primary expenditures ...........ooeoeeeenniens 0.01 0.00 -~0.06 |-014 |-020 |-024 |-028
Interest payments .......coecvvees ST 0.06 0.24 0.26 0.14 0.11 0.11 0.11

~0.17 [-042 |-036 |-016 |-009 |-005 | -0.03
-0.08 [-040 |-0.80 |-1.00 |-1.08 | -1.11 -1.11

Financial deficit

6. Current account (% of nominal
baseline GDP) 0.22 0.46 023 | -012 | -021 -0.19 | -0.16

Trade balance .......ooeeevieeeeieeeeereeeeeenenns 0.14 0.31 0.17 - 0.09 - (.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 111

Contributions to GDP changes by chamnnel of transmission and by variable

Policy experimeni: Two-year increase in interest rates (exchange rates endogenous)

Real GDP: first year after shock! ............
of which:

Private coONSUMPHON ......ooververscericererinsinnns
Government expenditure .......ocovviiinicnnnnans
Private investment ................. et
Residential private investment ..............
Non-residential private invesiment .........
Inventories ...

‘Real GDP: second year after shock! ........
of which:

Private CONSUMPHON ...oooovmvmrrieneiiecieieane
Government expenditure ......coovvevveivininninnns
Private investment ...,
Residential private investment ................
Nown-residential private investment .........
Inventories

Real GDP: third year after shock! ...
of which:

Private consumption .........cceeiiimiinnnnnnnne,
Government expendifure ........ccivnevnrierninns
Private investment ..........ccocviiinniniin.
Residential private investment ................
Non-residential private investment .........
INVERIOTIEs ..o

Direct
interest
Total |mcome/| rate Cost of [Exchange| Price | Discre-
cash flow| effect | capital rate gap pancy?
on con-
sumption
- 0.15 0.02 | -0.06 0.01 | - 0.09 0.01 - 0.04
- 0.08 0.03 - 011 0.00 | -001 0.00 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00
- 0.04 0.01 - 0,01 -001 | -001 0.00 | -0.02
- 0.03 0.0 | -0.01 -0.01 | -001 0.00 | -0.01
- 0.06 0.00 | -0.03 0.00 | -0.03 0.00 0.00
0.05 0.00 0.02 0.00 0.03 0.60 0.60
-0.11 0.00 0.00 0.03 | -0.09 0.0t - 0.06
- 0.08 0.01 - 0.06 0.00 | -0.02 0.00 | -0.01
- 8.37 065 [ -0.14 | -001 | -0.24 0.02 -0.05
-0.14 0.08 | -021 000 | -0.04 0.01 0.02
0.02 0.00 0.01 0.00 0.02 0.01 - 0.02
-0.21 002 | -007 |[-006 [-009 0.01 - 0.02
- 011 001 | -002 [-005 |-004 0.01 | - 002
-0.13 002 | -005 |-002 |-007 0.01 - 0.02
0.03 | - 001 0.01 0.00 .02 0.00 0.01
- 0.26 0.00 0.00 005 | -023 0.00 | -0.08
-0.21 005 | -0.12 0.00 -0.09 001 | -0.006
- 0.30 008 [ -013 |[-601 | -06.22 0.04 | -0.06
- 0.07 0.11 - 0.17 001 | -004 0.02 0.00
0.03 | -001 0.01 - 0.0 0.02 0.01 0.01
-024 004 | -007 | -006 | -013 003 {-005
- 0.09 0.01 | -002 | -003 | -004 0.01 | -002
- 0.06 0.02 |-002 |-00f |-004 | 001 |-002
- 0.08 0.01 - 0.02 0.00 | - 004 0.00 | - 003
- 0.18 0.00 0.00 0.03 | - 016 0.00 | -0.05
- 0.15 006 | -010 | -0.01 - 0.08 0.02 | -004
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Table I (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 | pancy?
on con-
sumption

Real GDP: fourth year after shoek! ........ - 0.07 0.06 - .10 0.00 - 0.08 0.04 0.01
of which:

Private consumption ........eovoimneinainrn. 0.01 0.10 - 0.12 0.00 0.00 0.02 0.01

Government expenditure ..........coceeenvnnee 0.02 - 0.01 0.00 0.00 6.01 0.01 0.01

, Private investment ........covevvrmsiinnn. - 0.03 0.03 - 0.04 0.01 - 0.04 0.02 - 0.01

Residential private investment ................ 0.04 .01 0.00 0.01 0.00 0.01 - 0.02

Non-residential private investment ......... 0.05 .01 0.00 0.01 0.02 0.01 0.00

TRVERIOFIES oo - 0.09 (.01 -0.03 -0.01 -0.06 0.00 0.00

BXPOIES toviriinenisiicsincnniessaasianne eerereneenens - 0.05 - 0.01 0.00 0.00 | -0.05 0.00 0.01

TIAPOTES woeviitiiiieieieieieb e s b e reennns 0.02 0.05 - 0.05 0.01 0.01 0.01 - 0.01

Real GDT: fifth year after shock! ............ .00 0.04 - 0.05 0.01 0.03 0.04 0.02
of which:

Private conSumption .......ooevvnvsisrninsneeinns 0.07 0.07 - 0.06 0.01 0.05 0.03 -0.03

Government expenditire .........ccooocvviinenn 0.00 - 0.01 -0.01 0.00 0.00 (.02 0.00

Private investment .........ooviminiiienineas 0.12 0.00 6.00 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

INVERIOTIES .ccoocviiriciiciier s 0.00 0.00 | - 001 0.00 | -0.0! 0.00 0.02

EXPOTES ©oovvieierecrirericen s sevm e ene - 0.03 0.00 0.00 - 0.01 -0.03 0.00 0.01

TMPOIES e 0.06 002 | -003 0.61 0.04 0.01 0.01

Real GDP: final year (2003) after ShOCkl - 0.61 0.01 0.01 - 0.01 - 0.01 0.00 0.006
of which:

Private cONSUMPON ..........v.erveemeeresrnerseseens 0.13 0.01 005 | - 001 0.05 0.02 0.0t

Government expenditure ......cocovveviieninns -0.07 | -003 - 0.03 000 |[-003 | -0.01 0.03

Private investment ... 6.02 - 0.02 0.02 0.01 0.01 - 0.01 0.01

Residential private investment ............... 0.02 | -0.01 .01 - 0.01 0.01 0.00 0.02

Non-residential private investment ......... 0.00 - 0.01 0.00 0.00 g.o¢ | -0.01 0.02

Inventories ... ..., - 0.01 0.00 0.00 0.01 0.00 0.00 - 0.02

EXPOTtS rvviiviisiiiiinsn s -0.10 0.01 - 0.04 - 0.01 -006 | -002 | 0.02

FIPOTES ooveiecieeieeeeesmceeeeresae s ceemere st aras 0.00 0.00 0.00 0.00 000 | -001 0.01

I Percentage deviations from baseline. Due to rounding errors, the contribution of variables may not add to the total
effect. © Duc to interaction between the different channels,
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Monetary policy and the transmission channels
in the Bank of Italy's quarterly econometric model

Sergio Nicoletti Altimari, Roberto Rinaldi,
Stefano Siviero and Daniele Terlizzese

L 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 15 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 of Ttaly 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.

IL 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 taken place and
expectations are fulfilled - that is, in the long-run - the model describes a full employment economy,!
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.
Meoney 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.
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on the arbitrary choices of the nominal exchange and interest rates. To guarantee that government 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-takers 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 government 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 consumers do not anticipate,
in the computation of their life-time resources, the need for the government to satisfy a long-run
solvency condition, the stock of government debt is perceived to be part of total wealth, and the
Ricardian equlvalence 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 exient, 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. Tt 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.

(LR THE MONETARY BLOCK OF 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'Italia (1986) and summarised in Galli, Terlizzese and Visco (1989a, 1989b). 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 requircment, 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 expansion
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 turn, 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 retumn on fixed
income long-term Treasury bonds? to the three-month Treasury 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 premiom.

Commercial banks face a downward sloping demand for loans and set the loan rate so as
to maximise profits. The rate on commiercial 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-down on the average return of their assets, to
preserve adequate profit marging. 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 chanmels 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 Haly sets official interest rates and
establishes 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 integration among fmancial markets, creating closer links among
interest rates, Through the term structure of interest rates, monetary impulses have become more 1apid in influencing
decisions by operators. With regard to external flows, up to 1986 they reflected tight controls on capital movernents.
In 1988, long-term capital movements were liberalised; two years later impedimenits to monetary transactions were
lifted: there is now full infernational integration of monetary and financial markets.

3 I 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 uise a longer-term fixed maturity rate, as it is only since the -
opening of the screen-based secondary market in 1988 that data on constani maturity medium-term bonds are
available.
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stock positions. A rise in financial rates alters the desired balarice 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: (1) 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 financial 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 financial blocks of the model.

If securities and loans were perfect substitutes, then the bond rate and the loan rate would
move by the same amount; 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 chanmel" to be active.* 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 bank 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 banking 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 adjustment 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 investment. A similar mechanism, although
somewhat simplified, operates for investment 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 discounted
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 instrument 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 exchange 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, viaa
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 firms.

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 Ttalian financial
structure, even if not all of them are presently reflected in the BIQM.

2. Some features of the Italian finzncial 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 units; 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 vears, 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% in 1993; 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 fallen from 92% to 62%.
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Table 1

Financial assets of the non-state sector' and counterparis

(stocks in trillions of Italian lire)

Liquid 8886t ......oovvervrveriereecrecnenenn.
Gf Which: M2 .o
Medium and long-term securities ...
Domestic financial assets ................
Foreign financial assets? ..................

Total financial assets ......ooveviiiiiinne,

Credit to the non-state sector ...........

of which:

Domestic ....ooevveieeeiiiiie e,

Credit to the state Sector .ovcvvrevrvvernnns
of which: Domestic .......ccoueevcenn..

Total eredit .ovvvriveeeieeirrervesrensirsren

Financial assets

1980 1985 1993
% %% % % % %
Stocks share | GDP Stocks share | GDP Stocks share | GBP
356.3 91.7 919 | 719.6 76.6 88.8 [1,589.2 62.1 | 101.9
290.1 74.7 74.8 | 529.6 36.3 65.3 | 986.3 383 63.2
31.2 8.0 8.0 | 2118 225 26.1 | 8344 326 33.6
387.5 99.7 | 1000 { 9314 99.1 | 1149 (2,423.6 94,7 | 155.3
0.9 0.3 0.2 83 0.9 1.0 | 136.0 33 8.7
3885 1 100.0 | 100.2 | 93%.7 | 1000 | 1159 |2,559.7 | 100.0 ; 164.1
Counterparts
19860 1985 1993
Y% % % % Yo %
Stocks share | GDP Stocks share | GDP Stocks share | GDP
2279 | 517 | 588 | 4615 | 412] 569 |1,1619| 396 | 745
209.9 47.7 34.1 | 406.1 36.3 30.1 11,037.6 354 66.5
1299 29.5 335 | 2515 225 31.0 | 6383 21.8 40.9
160.6 - 414 § 478.2 - 59.0 |1,397.8 - 89.6
212.6 48.3 548 | 6574 58.8 81.1 [1,769.2 604 | 1134
207.5 47.1 53.5 | 6356 56.8 78.4 |1,526.5 52.1 97.8
4405 | 100.0 | 113.6 (1,118 1000 | 138.0 {2,931.1 | 100.0 | 187.9
417.4 94.8 | 107.7 |1LO41.7 931 & 1285 |2,564.1 875 | 1643

! The non-state sector includes: households, firms, insurance companies and focal government. ¢ Bstimates.

However, the reallocation of financial wealth in favour of longer-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 the same period, its share in total debt increased from 48% to

60%.

A more in-depth picture of the financial structure in Italy is offered by the financial

accounts of households and firms taken separately (Table 2):
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Table 2

Indicators of financial structure in Ttaly
Pomestic financial assets Dome'st:? .ﬁflanual ‘Net financial assets
liabilities
Total of which: Total of which: Total ef which:
Short-term Short-term Short-term
Households
(stocks as a percentage of disposable income)
1989 L 155.10 98.99 12.5% 2.90 142,55 96.09
1990 e ‘ 158.92 - 100.86 - i3.26 2.86 145.66 98.00
1997 (i 162.42 100.48 13.85 2.85 148.58 97.63
1992 i 166.98 103.88 14.33 3.01 152.65 100.88
1993 i 185.09 | 10778 15.16 2.95 169.93 104.83
Firms

(stocks as a percentage of value added)

1989 oo 55.41 20.52 78.88 3842 | -2347 _17.90
1990 oo | 5865 19.49 84.50 42.04 - 25.85 -22.55
UL 61.07 19.02 §7.57 43.07 -26.50 - 24.04
1992 oo | 5927 18.64 92.82 46,10 -33.55 -27.47
O DR 62.11 18.77 94,51 44.51 -3239 2574

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-term> 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.
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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
Fimancial balances and income gearing
1985-87 1988-93 1992 | 1993
Firms

(percentage of value added)

Interest outlays

(BEE) wrrrierieeeee e 5.90 6.71 7.89 7.33

Finaneial balance :

(- deficit; + surplus) .......... -2.53 -5.53 - 8.75 -247
Households

(percentage of disposable income)

Interest receipts

e ST 8.52 10.66 11.79 12.49
Financial balance 0 .
(- deficit; + surplus) .......... - 1537" 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;

(iti) the lira exchange rate vis-2-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 guarantec that the arbitrage condition holds in every period. If the temporary increase of
the interest rate is assumed 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
terminal 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). Tt must be acknowledged that the expectation formation
mechanism underlying the term structure of interest rates - though in principle akin to the one
assurned 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.Q1 to 2000.Q4. The bascline 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 RESULTS

Table 4 presents the main assumptions concerning the exogenous variables in the
baseline. In Tables I and 11 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 te 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 (%)
Euro-dollar threg-month-

INterest rate ..oovvviiviivrerierrnnenns 32 4.1 5.0 55 6.0 6.3 6.3 6.3
Euro-Deutsche Mark three~ .
month interest rate ....oceieenneens 7.3 55 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 ..o -106 |- 1.3 35 2.1 2.1 2.1 2.0 2.0
Imports of agricultural
products deflator, in doflars ... -10.4 11.3 1.6 2.0 2.0 2.0 2.0 2.0

Imports of non-agricultural
commeodities deflator, in
dollars ...ooovereriieiinier i - 137 1.9 1.8 4,0 4.0 4.0 4.0 4.0 .

3. Foreign prices
Price of manufactured goods of
14 of Italy's competitors in
national currencies; export
weighted average .....oooovieeeenn, - 09 1.6 1.8 1.8 1.8 1.8 2.0 2.0
Price of manufactured goods of
14 of Ttaly's competitors in
national currencies; import

weighted average .......ccoccoveeeeee. | = 1.1 2.3 2.0 2.0 2.0 2.0 20 2.0
4. Foreign cutput
' GDP of OECD countries ......... 13 2.6 2.7 2.9 29 30 3.0 3.0
5. World trade

World trade ...cooeeiivienniinnn, 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 bascline 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 in 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 econoimetric 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 Ttaly: 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 macmeconbmy

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 1L.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 sake 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
turn 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. Therefote, 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 factor 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 inferest 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 muitiplier/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 leakage 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
(1.6%).

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 bascline 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 initial 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.S 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 M»; 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 experiment 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 companion 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 monetary policy is decomposed into transmission channels (see
Section VI.1 below). For the sake of realism and as a sensitivity exercise, the simulation where both
domestic and foréign 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 I1.2). The loss of competitiveness following
the initial 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 smalier
_oscillatory behaviour,




-418 -

imports due to the lower absorption. As a result, net expotts, 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 risé in interest rate would increase the interest
payments of firms, thus lowering the cash-flow; the (initial) appreciation of the exchange rate would
teduce 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 working 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).” 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 heing more effective in keeping low the unit margins of domestic producers
than laxer foreign competitiveness would be in making room for domestic unit marging increases.




-419 -

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 that the 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 of labour. 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 nagrow 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 shatper 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 séctor is 0.5% in the first year, larger than the one observed in the first
¢xperiment, mainly as a result of the lower mvestment 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.

"Balanced 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 GDY 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) 1s 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 estimatéd 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 exchaﬁge 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 petformance 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, taking 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 guite 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 1.3); 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 econemy 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 macroeconony.
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Figure 1
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VI. THE TRANSMISSION 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 inte 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 ain.

The channels through which monetary policy affects the economy in the BIQM have
been already defined (see Section IIL.1); 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 ¢ffects 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.

i. Quantifying the transmission chamnels

Table III presents the results of the decomposition of the overall effect of the monetary
tmpulse. 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

CDP 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 interest rate 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 coming 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 pubhc debt, which is the largest source of interest
payments to the private sector.

VIL 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 liritation to this research agenda.

The lenses - or, abandoning the metaphor, the model - might be known to have some
specific distortions, black spots or deficiencies that, precisely because of their being known, 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 - followmg 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 {oo simplistic in identifying "the"
correct tesponse of expectations to changes in policy.® 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
-agsuming, 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 cornplete assembly has yet to come.

8 Another aspect of the "Lucas proposal”, as might be called the methodological approach engendered by the Lucas
critique, that is at best simplistic, if not fous-court unacceptable, is the use of the representative agent framework. In
particular, as argued by Kirman (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 encourtered 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 1.1
Interest rates, exchange rates and asset prices
Policy experiment: Two-year shock to policy-controlled interest rate (exchange rate fixed at the baseline value)
Deviations from baseline! 1994 1995 1996 1997 1998 1999 2000
1. Policy-controlled interest rate (%) ...... 1.00 1.00 0.00 0.00 0.00 0.00 0.00
2. Market-determined interest rates (%)
Three-month. Treasury bill .....ocovvvvennee 0.79 1.01 0.23 0.01 0.00 0.00 0.00
Long-term Treasury bond .......ccocveenenee. 0.68 0.88 0.29 0.00 0.01 0.04 | -0.04
3. Other interest rates (%)
Bank lending rate ......ooviiiiiiieinniineeee, 0.63  0.89 023 1-022 |-0.09 0.04 | -003
Depositrate ....ccoivveericrieieiicnin 0.43 0.72 0.25 -0.02 -001 0.06 0.00
4. Real interest rates
Real short-term interest rate (%) ............ 0.96 1.01 0.05 -0.08 [-014 |[-007 [-001
Real long-term interest tate (%) ....vvvune.. 0.65 0.89 0.33 - 0.08 - .13 -0.03 | -005
User cost of capital ....oooivveniiceiieinninns 235 3.45 1.44 004 |-020 |-013 |-022
5. Exchange rates ’
Nominal effective exchange rate® ........... 0.00 0.00 0.00 0.00 0.00 0.00 0.60
Real effective exchange rate? ................ 000 | -003 |-0006 [-001 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 ........ccoven.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6. Money and credit
Monetary aggregate
M3 i -020 | -08l [-083 |-0l1l6 |-012 0.08 0.23
Total domestic credit ..o.ocovvieniciiinncenennee. 0.06 0.24 0.49 0.79 1.00 1.05 1.13
PIIVAIE ..vviivireriee i encnenaes 000 |[-017 | -048 - (.32 0.00 0.00 0.05
Public oo 0.10 0.50 1.11 1.53 1.68 1.78 1.91

! Percentage deviations if the baseline is in levels or an index; absolute differences if the baseline is in
percentages (%). ? A positive number indicates appreciation.
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Table 1.2
Interest rates, exchange rates and asset prices
Policy experiment: Two-year increase in the policy-controlled interest rate (exchange rates endogenous)
Deviations from baseline! 1994 1995 1996 1997 1998 1999 2000
1. Policy-controlled interest rate (%) ...... 1.0G- 1.00 0.00 0.00 0.00 (.00 0.00
2. Market-determined interest rates (%)
Three-month Treasury bill .....ooovcivvenenn. 0.79 1.01 0.23 0.01 0.00 0.00 0.00
Long-term Treasury bond ......cocecvvvenenns 0.62 0.77 0.36 0.18 0.06 0.03 | -0.08
3. Other interest rates (%)
Bank Iending rate ....ooooivviniviiiiinnneneens 0.63 0.0 026 |-017 | -007 | -0.01 - 0.05
Deposit 1ate .ooovvveiieniiiiiniiniccnecneane 0.42 0.72 0.28 0.03 0.02 0.03 :-002
4. Real interest rates
Real short-term interest rate (%) .oveevene. 147 1.13 -0.14 | -035 [-027 | -0.07 0.01
Real long-term interest rate (%) ............. 1.11 0.91 020 |-018 |-021 |-004 |-007
User cost of capital .....oovveviiviriirinniennes 2.05 4,16 173 | -022 |-051 |-077 |-058
5. Exchange rates
Nominal effective exchange rate? ........... 1.72 0.76 005 | 0.00 0.00 0.00 0.00
Real effective exchange rate? ........co.u... 0.85 0.02 -032 [ -011 0.05 0.09 0.08
Lira-Deutsche Mark exchange rate ......... - 169 | -076 |[-005 0.00 0.00 0.00 0.00
Lira-US dollar exchange 1ate ........conv..e -1.6% [ -076 | -0.05 0.00 0.00 0.00 0.00
6. Money and credit
" Monetary aggregate
M2 o ~061 |[-166 |-133 |-026 |-013 0.04 0.20
Total domestic credit ............ooooeiiniiie. -0.14 0.02 0.48 0.50 1.11 1.17 1.29
Private .....occoovevicnnnimnnens e -0.53 | -097 [-091 -042 [-008 | -0.09 0.00
Public .covciveiieiiiieniiinienianns 0.10 0.64 1.37 1.77 191 2.04 221

! Percentage deviations if the baseline is in levels or an index; absolute differences if the baséline is