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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
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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
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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




-258 -

Notes to the tables

i

(o]

(¥

-

L

o

L= B |

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”.




- 260 -

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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