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Abstract

The FRB Multicountry Model (MCM) is a linked system of five quarterly
national macroeconometric models of the United States, Canada, Germany,
Japan, and the United Kingdom. The MCM emphasizes international
linkages, and has equations for trade in goods and services, investment
income flows, and exchange rates. This paper documents the current
version of the MCM. The paper describes the theoretical structure of
the model, and presents the empirical estimation results. The paper
also describes a series of simulations of fiscal and monetary policy
Scenarios and external shocks. A complete listing of the model is given

in an appendix.



The Structure and Properties of the FRB Multicountry Model

by

Hali J. Edison, Jaime R. Marquez, and Ralph W. Tryon*

I. Introduction and Summary

The FRB Multicountry Model is a linked system of five
quarterly national macroeconometric models of the United States, Canada,
Germany (Federal Republic), Japan, and the United Kingdom. The
individual models vary in size from 150 to 250 behavioral equations and
identities; also included in the system is an abbreviated sector
representing the rest of the world. The country models are linked to
each o her by equations modeling bilateral trade in godds, trade in
services, investment income flows, and exchange rates.

The Multicountry Model (MCM) was built in the late 1970'3 at
the Federal Reserve Board by a team led by Guy Stevens. The vol&me by
Stevens, et al. (1984) describes in detail the theoretical and empirical
structure of the original model, and analyzes.its theoretical and
empirical simulation properties. Since the original model was completed
in 1979 it has undergone a series of modifications, and was
substantially reestimated in 1984-85. This paper describes the current

version of the MCM.

*The authors are on the staff of the Division of International Finance,
Board of Governors of the Federal Reserve System. This paper represents
the view of its authors, and should not be taken to represent the views
of the Board of Governors or of other members of its staff. The authors
gratefully acknowledge the contributions of Richard Haas, Peter Hooper,
Gary Shea, and Steven Symansky in developing the version of the
Multicountry Model described here. Peter Hooper, William Helkie, Sean
Craig, and Guy Stevens gave helpful comments on drafts of this paper;
Margaret Gray and Michael Mabry provided valuable assistance in
producing the final version.



-

The major purpose of this paper is to document the MCM by
providing as exact as possible a description of the equations of the
model. We supplemént this description with a series of simulations
which show the basic multiplier properties of the MCM. The goal ig to
make the model‘accessible to those who might wish to analyze published
simulation results of the MCM, to compare the MCM with other
multicountry models, or to use MCM results in other work.

This effort is motivated iﬁ large part by the results of a
recent conference at the Brookings Institution on multicountry
modeling.1 The proceedings of this conference made clear that there
is a substantial demand for empirical results from multicountry mocels,
both directly for policy analysis and to use in other, non-econometric,
modeling efforts. (See, for example, Frankel (1986), Oudiz and Sachs
(1984)). But it was also made evident at the conference that the use of
multicquntry model results by others was greatly inhibited by the wide
range of results obtained and by the impenetrability of the models
themselves.?2

Our‘paper is an attempt to explain clearly what is in the MCM,
why it is there, what happens when the model is simulated, and why. The
paper is organized into three major sections and two appendices.

Section II describes a simplified version of the theoretical model on

1"Empir‘ical‘Macroeconomics for Interdependent Economies: Where Do We
Stand?", Brookings Institution, Washington, DC (March 1986). A volume
of papers presented at the conference is forthcoming.

2Helliwell and Padmore (1985) presents an earlier effort to deal with
this problem. ’
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which the MCM is based. Section III describes the actual specification
of the equations in the MCM, and summarizes the key estimation results.
Sectiori IV presents the results of simulations of fiscal and monetary
policy actions, and exchange rate and price shocks, in the MCM.

The core of the paper is in the two appendices. Appendix 1
presents the detailed tables for the simulation exercises. There are
four sets of simulations: a fiscal expansion, a monetary contraction,
an exchange rate market shock, and a price shock. Each simulation is
run for each country alone, and for all fivevtogether. The simulations
are set up so that the results may conveniently be expressed as
multipliers. The effects both on the home country and abroad are shown.

Appendix 2 is the complete listing of the MCM. The equations
are listed first, followed by a cross-reference table and a listing of
variable definitions. The equation listing includes the regression
results (coefficients, t-statistics, and summary statistics) for each
estimated equation. Appendix 2 is printed separately, in Part II of the

paper.



II. Theoretical Structure

This section describes the theoretical structure of the
Multicountry Model. We focus on a prototype mddel for a single open
economy, since the Multicountry Model (MCM) is essentially five single
country models linked together.

The prototype model is in many ways a conventional Keynesian
macro model. There are four domestic agents: consumers, firms,
commercial banks, and the government (fiscal and monetary authorities).
There are four markets in the model: domestic output, labor, money, and
bonds. Nominal wages are sticky, so that the amount of labor employed
is variable and output can adjust to meet aggregate demand. The
aggregate supply curve is given by producers, who set prices at a markup
over variable cost. 1In contrast to the goods market, asset markets are
perfectly competitive, and agents are assumed to be risk-neutral.
short- and long-term securities are assumed to be perfect substitutes.
Foreign and home currency bonds are also assumed to be perfect
substitutes, so that open interest parity holds in the foreign exchange
market. Expectations about future variables are adaptive.

The prototype model is shown in Table 1. This model contains
the basic structural features of the MCM country model, but much of the
disaggregated detail in the full model has been omitted. Furthermore,
the functional form of the behavioral equations has been suppressed, and

the notation has been simplified.
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Table 1. Simplified MCM Country Model

(2]
1]

Q = (Ppy/Py) M;

Demand

(1) c = c(r, A(L)Yy) consumption

(2) I = I(K-q, AUC, AY) investment

(3) Xgs = X(Y*, p/Ep¥*) real exports of goods and
services

(m) Mgs = M(Y, P/EP¥) real imports of goods and
services

(5) Y =C+1I+G+ Xgs ~ Mgg goods market equilibrium

(6) Yg =Y + (TR-T)/P real disposable income

Money market

(7 M/P = Mg(Y, ig) money demand

(8) RF = RF(M, ig, iq) bank demand for free
reserves

(9) RR = pM required reserves

(10) BU = RR + RF unborrowed monetary base
(assuming no currency
holdings)

(11) Ig = C(L) ig term structure equation

(12) R = iz - p® real long-term interest rate

Supp.y

(13) Q = F(K, L, Mj) production function

definition of real GNP



(15) Pq =
(16) P =
(17) uc =
(18) pe -
(19) K

(20) W= _
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Exchange rate
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ar)

=P°ng"EP*°Mgs

DNFAP - DNFAG = O

(*) denotes a foreign variable

supply curve of domestic
output

price of domestic
absorption

real user cost of capital

expected inflation

capital stock

Phillips curve

imported intermediates

open interest parity ccndition

exchange rate expectations

long-run equilibrum exchange rate

current account balance

balance of payments
identity

. A(L), B(L), and C(L) are polynominals in the lag operator

. Fy(+) is the partial derivative of F(*) with respect to x.

1
2
3. Y and A are scalar coefficients
y
5

. a dot over a variable denotes percentage rate of change



Variable definitions

BU unborrowed monetary base (exogenous)

C real consumption expenditure |

CAB current account balance

DNFAG change in net foreign assets of the (exogenous)
government

DNFAP change in net foreign assets of the

private sector

E nominal exchange rate (local currency per
unit of foreign exchange)

Ee expected change in nominal exchange rate
E expected long-run nominal exchange rate
G real government expenditure (exogenous)
I real investment expenditure

ig nominal discount rate (exogenous)
ig : nominal short-term interest rate

ig nominal long-term interest rate

*

is foreign nominal short-term interest rate (exogenous)
K stock of physical capital

L labor employed

L labor force (exogenous)
M money supply

Mgs real imports of goods and services
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RF

RR

TR
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imports of intermediate inputs
price of domestic absorption
price of foreign absorption

domestic inflation rate (absorption deflator)

expected domestic inflation rate (absorption

deflator)

foreign expected inflation rate (absorption

deflator)

price of final imports

price of intermediate imports
price of domestic output
gross output

real long-term interest rate
free reserves of banks
required reserves of banks
corporate tax rate

nominal government tax revenue
nominal government transfers
real user cost of capital
nominal wage rate

real exports of goods and sources

expected long-run real exchange rate

real gross national product

(exogenous)

(exogenous)

(exogenous)

(exogenous)

(exogenous)
(exogenous)

(exogenous)

(exogenous)



Yq real disposable income

Y* foreign real GNP (exogenous)
s rate of real depreciation (exogenous)
p required reserve ratio (exogenous)
Demand

Consumption (equatibn 1) is modeled using a conventional
life-cycle/permanent income approach, with a distributed lag on
disposable income serving as a proxy for permanent income. The real
interest rate is also a determinant of consumption. The investment
equation (2) is developed along standard neo-classical lines, with the
desired capital stock as a function of both the level of output and the
real user cost.of capital. Net investment is the difference between the
desired and the previous period's capital stocks. (In the full model,
investment is disaggregated into residential and nonresidential
components., )

Imports of final goods and services (equation 4) are a
function of real income and relative prices. (Imports of intermediate
inputs are included in the supply block.) Exports of goods and services
(3) are a function of foreign real income and relative prices. These
equations determine net exports of goods and services in real terms.

The riominal value of net exports is determined by the current account
identity (equation 25). Because home and foreign currency bonds are
assumed to be perfect. substitutes, the capital account of the balance of

payments is a residual given the current account (equation 26),
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The modeling of the international accounts in the full MCM is
much richer than in the prototype model presented here. In the full
» model, goods trade is disaggregated by region. Trade in services, and
direct and portfolio investment income receipts and payments are all
modeled separately. Consumption of and trade in petroleum are also
modeled, although phese equations are auxiliary to the main model, since
the goods trade equations are for total trade. The disaggregated detail
adds a great deal to the empirical properties of the MCM, but the basic

theoretical structure is essentially the same as in the model presented

here.

Money Market

The money market is modeled with the private non-bank dzmand
for money (equation 7), and banks' demand for free reserves (equation 8).
Together these generate the demand for the unborrowed monetary base,
which is set by the monetary authorities. (This definition of the base
ignores currency holdings.) In the full MCM money demand is
disaggregated into currency, demand deposits, and time deposits.

The bond market is not modeled explicitly, since with only two
assets (money and bonds) it is redundant. For given nominal income the
.nominal short-term interest rate clears the asset market. (There is no
equities market in this model.) The nominal long-term interest rate is
determined by the term structure equation (11). Since long- and
short-term bonds are assumed to be perfect substitutes, the long-term

rate is the cumulation of expected short-term rates, which are mcdeled
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as a distributed lag on past rates. The real long-term rate equation
(12) is the difference between the nominal rate and expected inflation,

which is in turn a distributed lag on past inflation (equation 18).

Supply

Equations 13-21 show the modeling of aggregate supply. The
production function has three factors: capital, labor, and imported
intermediates.3 The production function determines gross output;
real GNP is measured net of imported inputs, in equation 14,

The producer's problem is to maximize profits given the
constraints imposed by the production function, the demand for outppt,
and factor supplies. (We assume that producers can set prices in the
market for output.) The first order conditions for this problem yield
démand functions for each of the three factors, the supply curve of
output, and tﬁe production function itself. Because aggregate demand is
determined by equation (6), any one of these conditions is redundant,
and may be omitted from the model. 1In the prototype model, the demand
for labor function is omitted, and the quantity of labor employed is
determined by'the production function. The demand for capital is
implicit in the investment equation, and the demand for imported inputs

is given by the first order condition, equation 21.%

3In the MCM itsélf, imported intermediate inputs are subdivided into oil
and other inputs. "Other inputs" are then approximated by total
non-fuel imports.

Y1n the full MCM, this equation is combined with imports of final goods
to generate a demand function for total imports.
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This prototype model suppresses some important details in the
modeling of the supply side in the full MCM. Here we assume that
capital is always fully employed, while in the MCM it is assumed that
capital is employed at the economy-wide utilization rate, equal to the
ratio of actual to potential output. This latter approach recognizes
the empirically important fact that capital is not always fully
utilized, while it avoids the difficult problem of modeling the decision
to take capital out of use.

The full MCM also distinguishes between labor hours and
employment. Again, the difference is empirically important in
estimating the production function. However, we do not explicitly model
the firm's choice between hiring new workers and paying overtime, and
instead we simply link employment to hours worked. The labor force is
also endogenous in'the full model. And finally, the full model
distinguishes between the price of exports and the price of domestic
output for domestic oonsumbtion. Firms are assumed to be able to
price-discriminate beﬁwéen the home and foreign markets, so that fhe
price of exports can differ from the price of domestic output sold ét

home.

Exchange Rate
In the prototype model, and in the full MCM, we assume ‘hat
bonds denominated in home and foreign currencies are perfect substitutes,

That is, we assume agents are risk-neutral, so there is no risk premium



-1 3..

on foreign currency assets. As a result, the open interest parity
condition holds (equation 22), which equates expected returns on home
and foreign currency assets. This condition is used to determine the
nominal exchange rate, given expectations about future appreciation or
depreciation.

The expected change in the exchange rate, equation (23), is
assunied to reflect partial adjustment toward long-run equilibrium and
complete adjustment in response to expected inflation differentials.
The long-run value (equation 24) is in turn a function of the long-run
real exchange rate (assumed constant), and expected relative price
levels, In this model the balance of payments identity (equation 26)
serves only to identify the net private capital inflow or outflow which
corresponds to the current account. Because of the assumption of
pérfect substitutability we do not need to model explicitly the demands
for home and foreign currency assets.

This approach differs substantially from earlier versions of
the MCM (Stevens et al. (1984) and Hooper et al. (1983)), which do not
assume perfect substitutability and therefore model capital flows
explicitly. Our present view is based on a growing body of empirical
work which fails to obtain satisfactory estimates of capital flow or
bond demand equations. While there are many studies which find evidence
of a risk premium on foreign currency assets, we know of none which has

succeeded in relating this premium to economic variables in a structural
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equation. As a result we conclude that perfect substitutability is an
appropriate assumption for a model of this type. Tryon (1983) and

Danker et al. (1984) develop the empirical argument.

Comparative Statics

In addition to providing an overview of the MCM, the simple
theoretical model presented above is of interest because it is
analytically tractable. We now exploit this property to present some
simple comparative statics exercises which derive the basic results to
be expected from the simulation experiments in Section IV below.

The static solution to the model is straightforward to obtain,
and is presented in a standard IS-LM framework. We assume for
simplicity that the initial equilibrium is a stationary state, with no
growth in real or nominal variables. The long-run solution also depends
on dynamic effects, which enter the model in several ways. Consumption
depends on lagged income, and investment depends on the change in income.
The term structure of interest rates, expected inflation, exchange rate
expectations, the capital stock, and wages all follow dynamic processes.

Without placing further restrictions on the form of these
dynamic processes it is difficult to say anything definitive‘about the
long-run solution of the model. 1In particular, it is not necessarily
true that the economy in this model would return to a stationary
equilibrium following a shock, or that agents would expect it to. Even

in a model as simplified as this prototype, the dynamic properties can
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only be determined by simulation. Here we just indicate some of the
possibilities.

Figure 1 shows the interaction between the goods and asset
markets with the usual IS, LM, and BOP schedules. The figure also
~includes a vertical line representing the full employment level of
output, which is conditional on fhe amount of factor inputs. Changes in
the amounts of either productive factor shift the full-employment output
level, a shift that depends on the elasticities of substitution among
different factors. Aggregate demand and supply schedules determine the
price level, but they are omitted for simplicity.

The IS curve is obtained by substituting equations (1)-(4).

into (5) to obtain
Y = C(R, Y, P%) + I(K.y, AUC, AY) + G + NX(Y, Y*, P/EP®),

where NX = Xgg — Mgg. An increase in domestic interest rates lowers
aggregaﬁe demand and thus requiﬁes a reduction in real income to
maintain equilibrium in the goods market, giving rise to a negative
association between interest rates and income.

Asset market equilibrium is derived from equations (7)-(10),
which can be arranged to yie1d5

P« Mq(ig, Y) = [1/r(ig, 14, 0)] BU

5Under the assumption of no currency holdings, money holdings just equal
deposits in the banking system. As a result the money multiplier, M/BU,
equals ((RR+RF)/M)~! which is equal to the inverse of the
reserve-deposit ratio.
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Figure 1
Fiscal Expansion



_16_

where r is the reserve/deposit ratio of commercial banks, with
(3r/31g) < 0. An increase in real income produces an increase in the
demand for real balances which, in the absence of any monetary
accommodation, leads to an increase in nominal interest rates giving
rise to an upward sloping LM schedule. However, because the MCM
includes a banking sector, the increase in money demand is partly
acccmmodated by a reduction in bank reserves. This partial
acccmmodation tends to lower the slope of the LM schedule relative to
the case of no monetary accommodation.

For the purposes of this comparative static exercise, the
Supply side of the model is represented by equations (13)-(14) as

Y = F(K, L, Mj) - (Pmi E/Pq)Mi.

Each argument of the production function is assumed to be at its optimal
value as determined by equations (15), (17), and (19)-(21). 1In (i,
Y)-space, the supply side of the model is represented by a vertical
line, as in Figure 1.

Finally, the international capital market is represented by
the horizontal line in Figure 1, where domestic interest rates are equal
to foreign interest rates. This equalization of interest rates stems
from the assumption of perfect capital mobility. Substitution of

equation (22) into (23) yields

(1/9)(1g - 1,") = (1n E - m E) + (1/¥)(F° - 5*9)
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which can be re-arranged as

mE-1mE - (/0 - - (1 - PO

- . %
If the original equilibrium is stationary, E = E and P - p €. ¢, so

that the domestic short-term interest rate is equal to the foreign rate.
An increase in domestic interest rates over foreign interest rates

produces a temporary appreciation of the home currency.

Fiscal Expansion

Figure 1 shows the effects of an exogenous increase in
government purchases, with point A representing the initial equilibrium.
An increase in G shifts the IS schedule to the right, raising aggregate
demand above aggregate supply. This excess demand raises the price
level and reduces real balances, producing an upward shift in the LM
schedule. As a result, domestic interest rates are higher than foreign
rates, and the home currency appreciates.

This appreciation has several effects which tend to offset the
initial impact on output and prices. First, it lowers the domestic
price of imports and raises the availability of imported inputs used in
production. As a result, there is an increase in the full eﬁployment
level of output. Second, there is a decrease in net exports which
shifts the IS schedule to the left. Third, the increased supply of
domestic output, along with the lower price of imported finished goods,

lowers prices and raises the stock of real money shifting down the LM
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schedule. These effects are presumably of a second order of magnitude,
so the initial equilibrium is at a point such as B.

The rise in domestic interest rates also has important dynamic
effects on investment demand. The real long-term rate rises over time,
as the change in the short rate works through the term structure and as
the drop in the price level affects inflationary expectations. The rise
in the real rate lowers investment demand, and therefore lowers the real
capital stock. This reduction tends to offset the positive effect on
supply of the exchange appreciation, and over time the increase in

output tends to be "crowded out."

Monetary Contraction

Figure 2 shows the effects of a decrease in the money supply. The
initial equilibrium is at point A. A reduction in the stock of money

is reflected as an upward shift in the LM schedule. The temporary
equilibrium is depicted by point B, which shows that the interest rate
is higher, and the level of output lower, relative to the original
equilibrium. The fall in output reduces prices, whichrraises real money
balances and tends to offset the initial shift in the LM curve.

At point B, there is an incipient capital inflow that
appreciates the domestic currency which gives rise to several effeects.
As in the case of the fiscal expansion, this appreciation makes domestic
output less competitive, shifting the IS schedule to the left. (This

shift tends to be offset by the reduction in the overall price level.)
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The appreciation lowers import prices, again raising the real stock of
money, and the LM schedule shifts rightward.

Investment is lower at the higher real interest rate, and is
also reduced due to the fall in income. As a result the capital stock,
and the level of full employment output, are lower than in the initial

equilibrium.

Exchange Rate Depreciation

Because the exchange rate is an endogenous variable in this
model, we assume that the long-run equilibrium real exchange rate, which
is exogenous, undergoes a one-time increase which is immediately
transmitted to the nominal exchange rate. This results in a rise in the
exchange rate E (a depreciation of the home currency).

An exogenously-induced depreciation affects several sectors of
the economy simultaneously. The depreciation raises the cost of
imported intermediate inputs, which tends to reduce aggregate supply.

At the same time, the depreciation also increases aggregate demand
because of the switch in expenditure from foreign to domestic goods.

With the monetary base exogenous, an increase in the price
level produces a reduction in the real stock of money that leads to an
increase in domestic interest rates. Since both the IS and LM curves
shift, upward following a home currency depreciation, the impact effect

of the depreciation on real output is ambiguous. Whether income rises
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or falls, however, the initial effect will tend to be offset over time
in the same way as described above for the fiscal and monetary shocks.

We might note here that there is no guarantee that the real
exchange rate will actually adjust so as to reach the new equilibrium
value. Because expectations are adaptive, and not "rational",
inconsistencies between expectations and realizations can persist
indefinitely. Furthermore, because we do not invoke rationality to
keep the economy on a stable path to a steady state, the long-run

properties of this model are essentially unconstrained.

Supply Shock

The initial impact of an exogenous reduction in labor
productivity is to lower the level of full-employment output. As a
result, there is an increase in the price level which lowers the real
stock of money and therefore shifts the LM schedule to the left. Output
necessakily falls, but the effect on interest rates is ambiguous.

Assuming that domestic interest rates rise, the home cuirrency
appreciates, shifting the IS schedule further to the left. The rise in
interest rates also lowers investment and the capital stock, so that
output remains below the initial equilibrium level. On the cher hand,
if the price effect is not strong enough to offset the fall in income
and raise interest rates, rates will fall and output will ténd tc rise

back toward its initial level.
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III. Implementation of the Theoretical Prototype in the MCM

This section gives a detailed description of the structure of
the Multicountry Model and discusses some of the highlights of the
empirical estimation results. The aim of the section is to provide a
link between the abstract theoretical prototype presented in Section II
and the detailed listing of the MCM itself in Appendix 2. The focus in
this part is on clarifying the specification of the individual sectors
and equations. While conceptually the MCM follows closely the
theoretical prototype described above, much of the disaggregated detail
can be confusing. There is relatively little discussion of the actual
estimation results, which are presented as part of the equation listing
and largely speak for themselves.

The plan of this section is to describe in turn each of the
sectcers in the standard MCM country model. In some ways this is the
same idea as in Section II, but here we discuss as much of the
disaggregated detail as possible. Also, we introduce the notation
actually used in the MCM, and make explicit the functional form of the
equations. For the sake of coﬁcreteness the discussion uses examples
from the German country model, which is listed in Appendix 2. The
construction of the other country models is basically similar, although

there are some important differences which we note below.
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The General Structure of the MCM

Each MCM country model is organized in sectors and sub-sectors

as follows:

I. Domestic Real Side
A. Domestic Spending and Disposable Income
B. Government Sector
C. Private Savings and Wealth

II. Current Account
A. Import of Goods
B. Export of Goods
C. Import of Services and Transfers
D. Export of Services and Transfers
E. Balances

III. Domestic Financial Market
A. Monetary Aggregate
B. Private Banking Sector Interest Rates
C. Monetary Authorities

IV. Prices and Supply
A. Prices
B. Wages .
C. Capacity and Real Capital Stocks

V. International Financial Market
A. Direct Investment Claims and Liabilities
B. Other Capital Flows
C. Exchange Rate Relationships

VI. Official Intervention and Balance of Payments

VII. Foreign Variables
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The general logic of this organization is to develop a model
of increasing complexity. The country model starts with the real demand
side of a closed economy (sector I). The addition of sector II, the
current account, creates an open economy model. Sector III contains the
équations of the domestic financial market, which extends the model to
the standard IS-LM framework. The next sector, IV, endogenizes the
supply side of the model. Sector V extends the model to include
international financial stocks and flows and endogenizes the exchange
rate. Sector VI contains the authorities' exchange rate intervention
reaction function. This addition augments the model to include managed
floating regimes. The last sector, VII, includes the definitions of

weighted averages of foreign country variables.

Equation Specification and Estimation

The MCM is estimated using a quarterly database over the
period from approximately 1968:1 to 1982:4. (The exact range for each
equation is given in Appendix 2.) The data are from national sources,
typically the central bank and the national statistical office, except
for bilateral trade data, which are from the Direction of Trade data of
the International Monetary Fund.

The equations are estimated using either ordinary least
squarss or generalized least squares. While simultaneous equations bias
is obviously an important problem in any structural macro model, both

systems estimation and single-equation methods for corrzcting
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simultaneity were rejected as impractical for a project of this scale.
Both estimation and simulation of the MCM are done using the TROLL
statistical package.6 (An important feature of TROLL is that it uses
the Newton-Raphson solution algorithm, which does not require equations
to be normalized on a single endogenous variable.) Our version cf TROLL
has been modified to generate regression test statistics and diagnostics
similar to those in the GIVE package (Hendry, Morgan, and Srba (1984)).
In specifying the functional form for estimated equaticns we
relied on three types of evaluation criteria. These were tests for data
coherency (goodness of fit, absence of residual autocorrelation and
heteroskedasticity), parameter constancy (stability across time
periods), and consistency with theory. This last category included not
only the usual restrictions on signs and sums of coefficients, but also
a concern for the dynamic properties of the completed model. In some
cases these criteria led us to do considerable experimentation with the

functional form and to make compromises with both theoretical and

econometric norms.

Domestic Spending and Disposable Income (Sector I.A.)
The first equation in each of the country models is the
consumption function. The consumption equations are based on the

permanent income (or life cycle) theory, and have two main explanatory

6center for Computational Research in Economics and Management Science,
Massachusetts Institute of Technology, Cambridge, Massachusetts.
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variables: personal disposable income, and the real interest rate,
which is scaled by real wealth. Permanent income is approximated by a
distributed lag on past disposable income. In the German equation
(336, Appendix 2), GRS is the nominal short-term interest rate, and
GPEXP is the expected inflation rate (a distributed lag on past
inflation). GNWR is real net wealth, which is the cumulation of
disposable income less consumption.

This consumption function is specified in logarithmic form.
In order for the average propensity to consume out of permanent income
to be a constant in this specification, it is necessary that the
long-run elasticity of income with respect to income be unity. This
condition is closely approximated in the MCM; the long-run elasticities
in Germany, Japan, the U.K., and the U.S. are .976, 1.12, 1.0, and 1.09,
respectively.

In all of the non-U.S. models, private fixed investment is
broken down into residential and non-residential components. The U.S.
model further divides nonresidential investment into producers' durables
and producers' structures. Equation (2) in the theoretical model of
Table 1 provides the basic point of departure for the investment
equations. One innovation in the current MCM is a new measure of the
user cost of capital. The formula used in the calculation is:

ucw=[=-T-2-X®+D]/0U -T)

TThe U.K. consumption function is estimated with an error-correction
specification which imposes the long-run elasticity; the Canadian
equation is estimated in levels,
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where

UC = real user cost of capital

T = corporate tax rate

Z = present value of depreciation (tax allowance)
X = tax incentives to investment

R = real interest rate

D = rate of economic decay (rate of replacement)

The measure of the real interest rate, R, used here is the real after

tax rate, defined as:
R=(1-7T)i-p®

where ée is the expected inflation rate. As in the rest of the MCM,
expected inflation is based on a polynomial lag on past inflation. The
modeling of the expected inflation term is explained more fully below,.
The German investment equations are numbers 337 and 338 in
Appendix 2. In these equations, the constraint suggested by the theory
is that GNP and user cost have the same coefficients. This constraint
gave implausible results in estimation, and therefore the two terms were
included separately and unconstrained. In the equation for German
nonresidential investment (GIFPNR), the first term after the constant is

depreciation on the last period's capital stock -- this puts the
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equation on a net investment basis. The next term is the lagged
dependent variable, followed by the change in GNP, which is a proxy for
changes in the desired capital stock. The next term is the change in
the real user cost, followed by the change in capacity utilization,
which is another proxy for changes in the desired stock.

The equation for German residential investment (GIFPR) is
similar to the nonresidential investment equation, except that the
activity variable is real disposable income, and the user cost appears
in level, and not change, form. This last detail is one of several
theoretical anomalies in the MCM investment equations; these represent
adjustments needed in order to obtain "plausible" results for the
estimated coefficients.

The German model also contains an equation for inventory
investment (equation 339). The specification is a standard stock
adjustment equation, with the desired stock assumed to be a constant
share of private sales (GC + GIF + GXG - GMG). This specification
perfcrmed very poorly for the other country models, and in those models
inventory investment is simply held exogenous.

Since the investment equations are estimated on a gross basis,
it is necessary to explain capital consumption allowances (CCAV) in
order to obtain net investment. The German equation is number 340. The
real value of capital consumption (GCCAVNSA/GP) is regressed on the real

capital stock (GK). This procedure in effect treats the consumption
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The remainder of sector I.A includes the real GNP identity
(equation 341, Appendix 2), and a series of identities defining nominal
values of national income variable. Equation 354, in Appendix 2,
defines disposable income as net national income plus net transfers from

the government and foreign sectors.

Government Sector (Sector I.B.)

Real government spending on goods and services is exogenous in
each of the models. However, total government expenditure is not,
because government transfers are endogenous. Government tax revenue is
also endogenous. The MCM aggregates over all levels of government,
local, regional, and national, so there is usually only one tax and one
transfer variable in each country model.

The general specification of the transfer equation is:

TRANV = ag + aq(UN * LF/100) * P

+ an(L) [RL * (GDEBT - NGP)] + a3(POP * P)
The first term captures unemployment compensation. This specification
assumes that cqmpensation per unemployed worker is held constant in real
terms. The next term represents interest payments on government debt
held in private hands. The lag is included to capture (at least to a
rough approximation) the maturity structure of government debt. The
last term captures social insurance payments, again assumed constant

(per person) in real terms.
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In the United States and Germany government interest payments
are mnodeled separately. The German transfer equations are numbers 358
and 359. The German transfers equation dmits the term in the population
and price level; the interest payments equation uses the government debt
held by the public multiplied by an average interest rate as an
explanatory variable.

The aggregate tax equation for Germany (360) regresses the
share of taxes in national income on the corporate and personal income
tax rates (GTRYC and GTRY). This specification is also used for Japan
and the United States. Tax revenue in Canada is disaggregated into
direct and indirect receipts. 1In the U.K. model, taxes for expenditures
(VAT), import duties, and all other taxes are broken out. The U.K. "
model, like the others, uses nominal GNP and personal and corporate tax

rates to explain nominal government revenues.

Private Savings and Wealth (Section I.C.)

This sector contains the identities which define private
wealth. Private wealth is divided into financial net worth (equations
365 and 366), which is assumed to consist of assets fixed in nominal

terms, and real capital (equation 367), which is fixed in real terms.

Current Account (Sector II.)

This sector of the model contains the equations explaining
merchandise trade, trade in services, including investment income flows,
and external transfers. The current account sector of the U.S. model
differs substantially from the other four country models because it is

based on a more detailed model of the U.S. current account developed at
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the Federal Reserve Board. (See Helkie (1986) for more details.) The
major difference is that the U.S. model contains aggregate, not
bilateral, equations to explain total nonagricultural exports and nonoil
imports. 0il imports and agricultural exports are modeled separately in
the U.S. model. Bilateral trade equations are used to explain intra-MCM

trade flows vis-a-vis the United States, but not the U.S. totals.

Imports of Goods (Sector II.A.)

The Multicountry Model uses bilateral import-demand equations
to explain each country's goods imports from each of the other four
countries and ROW, as well as ROW's imports from each of the five MCM
countries. Total imports of each country are obtained by summing its
bilateral imports, and total exports are determined by summing the
imports of the other countries and ROW from that country. (As noted
above, the totals for the United States are obtained from separate
equations.) The main advantage of using bilateral trade equations (as
opposed to a trade share matrix) in a multicountry model context is that
the effects of changes in bilateral endogenous exchange rates, which
affect bilateral trade patterns, can be handled explicitly.

To estimate a given bilateral trade flow, one can use elther
the source country's export data or the receiving country's import data.
In principle, the values ought to be the same, but due to differences in
coverage and reporting delays this is usually not the case. In most
cases, the MCM uses thg bilateral export series of the shipping country
in estimating the behavioral equations, and uses "bridge equations™ to
link the export series to the corresponding import data of the receiving

country.
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The basic specification of the bilateral import-demand

equation used in the model is as follows:
10g[XIJV/(PXGy - EIj)] = ag + ayjj log(GNPj)

+ apjj log(Pj + EI{/PXGj * EIj)

where
XIJV = value of exports of country i to country j (customs
basis) in billions of U.S. dollars
PXGj = export unit value index of country i expressed in

currency 1
EI; = exchange rate index of country i (U.S. dollars per unit
of currency i)

GNPj

real gross national product of country j.
Table 2 shows the estimated income and relative price elasticities for
bilateral imports and exports of the five MCM countries.

The German bilateral import equations are numbers 372-377 in
Appendix 2. In the German and Japanese models, the ROW sector is
divided into other OECD (area "I"), non-oil LDC's ("L"), OPEC ("0"), and
other ("Z"). German imports from the United States and Japan are
estimated using foreign-country exports as the dependent variable;
equations 381 and 382 in Appendix 2 are the quasi-identities which link
to the corresponding German import series. (In fact, the variable MGUV
appears on the left-hand side of both equations 375 and 382. This is
possible because the model is automatically renormalized before

simulation.)



United United
Canada Kingdom Germany Japan States

IMPORTING COUNTRY

Canada....coev.. -- 0.2 1.2 2.2 1.1
United Kingdom.. 1.1 -- 1.5 1.0 1.6
Germany......... 1.4 1.0 -- 1.5 1.2
Japan........... 1.0 1.0 1.0 -- 0.8
United States... 1.5 1.1 2.0 1.9 --

Long Run Price Elasticities of Bilateral Import Demand

United United
Canada Kingdom Germany Japan States

IMPORTING COUNTRY

Canada.......... ~- -1.5 -0.9 -1.2 -0.7
United Kingdom.. -0.7 -- -0.6 -1.4 -1.3
Germany......... -0.8 -0.4 -- -1.9 -0.5
Japan........0.. -0.8 -0.8 -0.7 -= -0.5

United States... =-0.7 -0.9 -1.8 -1.2 -~



- 32_

In addition to the aggregate goods trade equations, this
sector contains equations which explain imports of petroleum. There is
a demand function for o0il consumption of the general form:

OPOIL ]

log(COL) = ag + 1og(GNP) + a5 1og(fr;;75f

where COL is the volume of oil imports, OPOIL is the price of o0il (the
average OPEC contract price), GNP in real income, P is the price level,
and EI is the exchange rate index (dollars per unit of local currency).
The unit income elasticity of oil demand is imposed in estimation.

The volume of o0il imports is derived from an identity,
assuming that domestic production, stockbuilding, and exports are all
exogenous. This identity is equation 378 for Germany. The value of oil
imports is obtained from a quasi-identity (equation 379), which links
the value series to the volume of oil imports times the oil price
expressed in local currency. German imports from OPEC are assumed to be
a fixed share of German o0il imports (equation 380). 0il imports from
non-OPEC countries are added to total imports in equation 384; an
exogenous adjustment factor (GMGVADJ) is subtracted from the total to
avoid double counting. This procedure ensures that when the model is

simulated, changes in the oil price will affect the value of. imports.

Exports of Goods (Sector II.B.)
The goods export sector in each country model is quite

limited, containing only the identities and bridge equations needed to
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determine home country exports given foreign country imports. These are
equations 386-390 for Germany in Appendix 2. Again, the U.S. model is
an exception, with behavioral equations for total agricultural and
non-agricultural exports. The Canadian and U.K. models also have

'identities linking the value of oil exports to oil prices.

Imports of Services and Transfers (Sector II.C.)

In addition to merchandise trade, the current account for each
country includes equations which describe payments and receipts of
services and transfers. However, unlike the goods trade flows, these
components of the current account are treated on a multilateral rather
than a bilateral basis. (This is because bilateral data on trade in
services is not available for most countries.) Equation 391 in Appendix
2 explains German imports of services other than investment income
payments (GMSOPV). The specification is straightforward, with real
income and relative prices as the explanatory variables.

Investment income payments consist of interest payments on
financial (portfolio) liabilities to foreigners and income on foreign
direct investment holdings in the home country. The basic specification
for the direct investment payments equation is

MSYDV
RLTDL * PGNP

=ap +ag A

where MSYDV is direct investment income payments, RLTDL is the stock of

real direct investment liabilities, PGNP is the GNP deflator, and A
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represents home activity -- either capacity utilization or unemployment.
Equation 392 in Appendix 2 is the corresponding équation for Germany.
The idea behind this specification is that nominal earnings on direct
investment should vary directly with the stock of real direct investment
holdings and the price level in the host country. They are also likely
to depend on the level of business activity.

A different specification is used for the portfolio
investment income payments equation. Here we are modeling mainly
interest payments, and therefore the explanatory variables are the
short-term and long-term domestic interest rates. The basic
specification is:

MSYDNV
_FT[T};‘ = ag + Q‘](L) RS + QZ(L) RL

where MSYNDV is ndn—direct investment income payments, FLP is the stock
of re#l non-direct liabilities to foreigners, RS is the short-term
nominal interest rate, and RL is the long-term rate. The left-hand-side
variable is simply the imputed interest rate on portfolio liabilities
paid to foreigners, which is modeled as a distributed lag on
home-ccuntry interest rates. Equation 393 in Appendix 2 is the German
portfolio investment income equation.

The remaining item in the current account on the import side
is transfer payments. In some cases these flows are broken down between
government transfers and private transfers. Transfer payments are

expressed as a function of nominal GNP or disposable income, as in
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equation 394 in Appendix 2. This sector also contains the equations
which 1link the balance of payments measure of total imports to the
national income accounts.

Exports of services, and direct and portfolio investment
income receipts (equations 403-414 for Germany in Appendix 2) are
modeled in analogous fashion to service imports, in sector II.D.
Weighted averages of foreign variables replace the home-country
variables where appropriate. Sector II.E. contain the identities which

define the current account balance and its components.

Domestic Financial Market (Sector III.)

The financial sector of the MCM country models contains two
major components: the money demand equations and the term structure of
interest rates. The modeling of each component is based on the
portfolio approach. The monetary sectors in the MCM are similar to that
in the MIT-Penn-SSRC model of the U.S. economy (Brayton and Mauskopf
(1985)). One important difference is that in the non-U.S. models the
unborrowed monetary base is treated as endogenous and the exogenous
(target) variable is a monetary aggregate, or in the case of Canada, the
short-term interest rate. |

In the U.K. monétary system the demand for base money is not
easy to define, in view of various special institutional factors.
Therefore a different model was specified for the U.K. monetary

sector: the short-term interest rate is assumed to be set by the
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authorities and the money supply adjusted to accommodate this rate. The
Bank of England's minimum lending rate is used as the target interest
rate for the historical estimation period. The spread between long and
short-term rates is determined by the stock of long-term government debt.
Thus in the U.K. model, unlike the other country models, there is a
direct link between the government deficit and interest rates. Stevens,

et al. (1984) provide more details.

Monetary Aggregates (Sector III.A.)

In the MCM, the demands for currency, demand deposits, and
time deposits are modeled separately. In each case the principal
explanatory variables are the opportunity cost of holding the asset and
the volume of transactions; the ;atter is approximated by either GNP or
pebsonal consumption expenditures. The functional forms for the
equaticns for each country are as follows:

10g(CUR/P) = ag + a1 (L) log C + ap (L) RS

10g(DD/P) = ag + a1‘(L) log GNP + a» (L) RS

10g(TD/P) = ag + ay (L) log GNP + ap (L) RTIME
where CUR, DD, and TD are currency, demand deposits, and time deposits,
respectively, P is the price level, RS is the short-term interest rate,
RTIME is the time deposit rate, C is real consumption expenditure, and

GNP is real national product.



The German money demand equations are numbers 421-425 in
Appendix 2. In addition to time deposits, savings deposits and bank
deposits held by foreigners are also modeled; the functional form
follows closely the prototype specified above. The upper part of Table
3 reports the long run elasticities of demand for currency and demand
deposits with respect to income, for each country. The estimates for
these long run elasticities lie in the range between .23 and 1.35, and
are generally plausible and consistent with theory. The lower part of

the table reports the interest rate semi-elasticities.

Private Banking Sector and Interest Rates (Sector III.B.)

To complete the specification of the monetary sector it is
necessary to determine banks' demand for free reserves. This component,
plus the demand for required reserves derived from money demand,
generates the private sector demand for the unborrowed monetary base,
which is assumed to be the authorities' control variable. In the free
reserve equation two explanatory variables are used: the short tern
interest rate (RS) represents the opportunity cost of excess reserves,
and the discount rate is the cost of borrowed reserves. Free reserves

are scaled by net deposits at banks. The actual specification takes the

form:

RF

NDD = @0 + a1 RS + ap RD



-37A-

TABLE 3

Demand
Currency Deposits
COUNTRY
Canada......... 1.17 0.81*
United Kingdom. 0.64 0.87
Germany........ 0.23 1.35
Japan.......... 0.63 0.43
United States.. 0.66 0.80

Long~Run Interest Rate Elasticities for Money Demand Equations

Demand
Currency Deposits
COUNTRY
Canada......... -0.02 -2.53%
United Kingdom. -- -0.33
Germany........ -0.07%* -0.02%*
Japan.......... -0.01 -0.06
United States.. -0.05 -0.01%*

Notes to Table:

Canadian M1
** gemi-elasticity
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where RF is free reserves, NDD is demand deposits net of required
reserves,nRS‘is the shortfterm«rate, and RD is the discount rate. The
free reserves equation for Germany (435, Appendix 2) is normalizad on
the short- term Interest rate and is estimated in first differencs form.
The basic equatlon however, is the same as that glven above.
Thisrespe01flcatlon which was also used for Japan and the United
States, gives more plausible parameter estimates than the original form.
This sector of the German model also has an equatxon for currency held
by banks (343) which is a component of total reserves.

The short-term interest rate is determined in the money market.
Given the derived demand for the monetary base, the central bank balance
sheet-identity (equattén 4k2- ror Germariy)~ 18 the Rarket equilibrium.
condition, and the 1nterest rate clears the market. The German model is
a variation on the baslc strucﬁure, :since central bank money (GCBM) is
assumed to be exogenous, and the central bank balance: sheet simply
determines the: change in position (GOTHBB) needed to support the target.

The.. the deposit rate.: and other short term 1pterest rates are
linked to the treasury bill rate w1th brldge equatlons. Equations 1436
and U437 in Appendix 2 give examples for Germany. This procedure is not
quite consistent with our theory, since we do not model both sides of
the market in these assets. However, the disaggregation‘of money demand
into its components seems to be a more satisfactory apnroaoh'from'the
empirical standpoint than estimating an aggregatevequation;

Given the short-term interest rate, the modeling of the other
interest rates reflects the assumption that arbitrage ensures that
expected holding period yields are equal across assets. (This follows

from our assumption that short and long-term bonds are perfect
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subst.itutes.) This implies that the long-term bond rate equals the mean
of the current and expected yields on short-term assets over the
lifet.ime of the bond. Assuming that expected future yields on
short-term assets can be roughly approximated by a distributed lag on
past short-term rates, we can model long—térm rates as a distributed lag
on past short rates, The specification of the long-term interest rate
is then simpiy:

RL = a9 + aq(L) RS
The German long-term interest rate equation is number 438. Some of the
other models also have a mortgage rate or other long-term interest rate;
these additional long-term rates are modeled using a similar

specification.

Monef.ary Authorities (Sector III.C.)

Equation 442 is the balance sheet identity of the German
centiral bank. Because the German authorities are assumed to set a
target‘path for central bank money (equations 443 and 444), the balance
shee> identity simply determines the change in base money (GOTHBB)

needed to reach that target.

Prices (Sector IV.A.)
Each MCM country model has three key price variables: the
export and import unit values (PXGUV and PMGUV), and the absorption (or

domestic expenditure) deflator (P).8 The basic specification differs

8Domestic absorption is defined as GNP less exports, plus imports. Unit
valuss are used because price data are not generally available for
traded goods.
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from the theoretical prototype, in that the absorption deflator is used
instead of the price of gross output in the main price equation. Data
on the price of gross output are not readily available for the MCM
countries, because the price of imported intermediate inputs is not
easily obtained.
| As described in the theoretical section, prices are set by
suppliers to maximize profits given demand, and thus the price equation
represents the aggregate supply function in the model. The prices of
exports and domestic output are treated separately, since producers are
assumed to be able to price-discriminate in the home and foreign markets.
The price of imports is given by the foreign export supply prices.

The absorption deflator is modeled as a weighted average of
the price of domestic output and the price of imports. We substitute in
the determinants of the domestic output price to obtain the general

specification for the absorption deflator:

POIL

log P = a BT

ot a1(L) log UC + a2(L) log W + a3(L) log

+ ay(L) log PMNOIL + a5 (L) UN

where P = absorption price deflator

uc

1]

user cost of capital

W = nominal wage rate

POIL = price of imported oil in dollars
EI = exchange rate index ($/local currency)
PMNOIL = price of non-oil imports in local currency
UN = unemployment



_u‘l_

The user cost of capital and nominal wages enter as part of the cost of
production. The prices of nonoil imports and oil reflect both the cost
of imported intermediate inputs and the price of components of final
demand. The unemployment rate is included as a proxy for aggregate
demand slackness. This last term is somewhat ad hoc; specifying a
satisfactory demand variable is difficult in practice.

Equation 448 in Appendix 2 is the equation for the German
absorption deflator. The factor price terms enter in such a way that
the sum of their coefficients is necessarily 1.0, as implied by the
production function.9 The unemployment rate enters in inverse form,
with the expected positive coefficient. Note that the price of net
domestic output (GDPOM) implied by the absorption deflator is also
computed, in equation Y57.

Table 4 summarizes the parameter estimates of the absorption
price equation for all countries. The elasticity of wages with respect
to prices ranges from .55 to .74. This range is quite narrow, and is
reascnably close to the shares of wages in national income. The effect
of oil prices on the absorption deflator is consistently positive for

all 5 countries. The unemployment rate, although specified differently

9This constraint holds only if we assume that the prices of nonoil
imports and oil reflect only the cost of inputs, and not the price of
final demand. This constraint is not imposed on the production function
in the other country models in the MCM,
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TABLE 4

VARIABLES
Wage POIL/EI PMNOIL UN*
COUNTRY

Canada......c.. 0.70 0.03 0.23 --
United Kingdom. 0.74 0.04 0.25 -0.001
Germany........ 0.71 0.02 0.25 0.048%3
Japan.......... 0.55 0.0004 0.07 -0.010
United States.. 0.65 0.07%%x  -- -0.006%**

Notes to Table:

*  semi-elasticity
%% coefficient estimated on (1/UN)
**% total energy price
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in the different models, has a negative impact on prices in all cases
except the United States, where the effect is very small. (Unemployment
also affects the price level through its effect on nominal wages, as
described below. In full model simulations this effect offsets the
perverse coefficient in the U.S. price equation.)

The export price is determined with the same theoretical
framework on the absorption deflator, although the econometric
implementation is different, as shown in equation 450 for Germany. The
factor costs are represented by the domestic output price, and the
markup variable is the ratio of domestic pfioes to an average foreign
export price. This last variable is intended to capture the effects‘of
competitive pressure from other suppliers.

The import unit value is linked to a weighted average of
foreign export prices by a bridge equation (equation 451). The
coefficient on foreign prices is less than 1.0, which reflects either
differences between the composition of each country's total exports and
their exports to Germany, or incomplete pass—-through of export price
changes to German import prices. This result also occurs in some of the
other country models. The implied price of German nonoil imports is
computed from the aggregate unit value in equation 456.

The German model also contains equations for producer and
consumer price indices (equations 449 and 452). These prices are
somevhat auxiliary to the model, since they do not correspond to

separate goods markets in the MCM. Producer prices are linked to the
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price of domestic output in the German model; with an added term to
reflect competitive pressure from abroad. The consumer price index is
simply linked to the absorption deflator.

Finally, this sector of the model also includes the equation
for expected inflation. We assume that inflationary expectations are
based on a 3-year geometrically-declining weighted average of past
inflation based on the percentage change of the GNP deflator. This
specification was selected for all country models in order to impose
uniformity and regularity on the expectations progress, since a
satisfactory econometric specification of expected inflation is
extremely difficult to define meaningfully, much less to estimate. The
exact specification used is:

0

PEXP < 100 * 1 .87k ((PGNP(K) = PGNP(K-4))/PGNP(K-4) |

K=-11 1"
‘ T .87
J=0

J

Wages and Employment (Sector IV.B.)

The wage equation in the MCM is in effect the labor supply
curve, although it can also be thought of as resulting from
institutional factors (such as unions) which restrict the movement. of

real wages, The econometric specification is a Phillips curve in the

real wage:
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¥100) - PEXP = a + o UNg

where PEXP is the expected inflation variable defined above. Table 5
shows the aq coefficients for each model, which range from -.U7 to
-1.02; the Japanese real wage is by far the most sensitive to changes in
unemployment. The econometric estimates of the wage equation are very
poor -- only for the United States and Canada is the coefficient on
wages statistically significant. This specification was used for the
other countries because both the structure and the estimated
coefficients seemed plausible, if not statistically meaningful. The
results might best be interpreted as a particular assumption about real
wage behavior, similar to the price expectations equation.

As described in the theoretical section above, the demand for
labor hours is derived by estimating the production function. The
specif'ication of the production function takes the Cobb-Douglas form

1og(GNP + MGSNI) - 1og(CU*K) = ag + a1 (log(LH) - 1og(CU*K))

+ a> (1og(MGSNI - COL) - 1log(CU*K))
+ a3 (10g(COL) - 1og(CU*K)) + ay t
where;

(GNP + MGSNI)

]

gross domestic output

CuU capacity utilization

K real capital stock

LH labor hours
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TABLE 5

COUNTRY
Canada.......... -0.54
United Kingdom.. -0.53
Germany......... -0.47
Japan.......c..n -1.02

United States... -0.56
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MGSNI = imports of goods and services
COL = consumption of petroleum
t = time trend

Again we assume, for lack of better data, that total imports and total
0il consumption both represent imported intermediate inputs. The
assumption of constant returns to scale is imposed in estimation.
Equation 463 in Appendix 2 is the estimated German production function.
The same coefficient estimates are used to calculate potential output,
assuming full employment and normal utilization of capital and labor
(equation 464), Capacity utilization is then defined as the ratio of
actual to potential output (equation 468).

Table 6 gives the coefficients estimates of the production
function for each country. The estimated coefficients on labor hours
have a relatively narrow range, from .6 in Germany to .79 in Japan. The
coefficients on non-oil imports are much more dispersed, ranging from
.08 in the United States to .19 in Canada. This coefficient tends to
reflect the degree of openness of the country.

The level of employment is obtained from the number of total
hours worked using a bridge equation (equation 461 for Germany). The
decision of the firm to hire new workers or to pay overtime to current
workers is not modeled explicitly.

There also are equations for the labor force participation
rate in the MCM country models (for Germany, equation 462); the

participation rate is a function of employment, population, and a time
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TABLE 6

VARIABLES
LH/(CU*K)  (MGSNI-COL)/(CU*K) COL/ (CU*K)
COUNTRY
Canada....ccovee 0.71 0.19 0.07
United Kingdom.. 0.71 0.15 0.04
Germany......... 0.60 0.17 0.09
Japan....eeeee.. 0.79 0.11 0.05
United States... 0.77 0.08 0.07

LH = labor hours
CU = capacity utilization
K = capital stock
MGSNI = imports of goods and services,
national income account basis
COL = o0il consumption, volume
t = time

0.001
0.003
0.004
0.006
0.002
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trend. This equation is intended to capture the secular response of the
labor supply to changes in demand.
Sector IV.C. contains the identities which define capacity

utilization, the real capital stock, and the user cost of capital.

International Financial Transactions (Sectors V. and VI.)

International financial transactions include direct investment
flows (changes in claims on, and liabilities to, foreigners), long-term
financial (portfolio) flows, other capital flows, and exchange market
intervention by the government. The original version of the MCM, which
was estimated over a period covering both the fixed rate period of the
1960's and the floating rate period of the early 1970's, included
explicit capital flow equations in the international sector. The
exchange rate was determined implicitly, using the balance of payments
identity as a market clearing condition. (If the exchange rate was held
fixed, the BOP identity determined the level of intervention.) Stevens
et a.. (1984) describe the modeling of the exchange rate in the first
version of the MCM.

The original capital-flow equations did not hold up well as
more data for the floating rate period became available. Several
attempts were made to implement a portfolio-balance model of foreign
asse’, demands for the MCM, and to estimate exchange rate equations
based on inverted net .capital flow equations. Hooper et al. 1983

describe some of this work.
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None of these approaches proved wholly satisfactory, anc the
present version of the MCM drops the assumption of imperfect
substitutability between home and foreigﬁ assets, and uses the open
interest parity condition to explain the exchange rate. (More details
are given in the theoretical section above.) As a result, the capital
flow equations in the model are largely redundant, since the net private
flow is given by the balance of payments identity.

However, the stocks of foreign claims and liabilities are
still used in the model to explain the investment income flows in the
current account, and the capital flow equations are retained to
endogenize these stocks. The modeling of capital flows differs
considerably across the different country models in the MCM, since in
some cases new equations have been specified and in other cases not.

In some cases equations from the old version have been retained which
are not strictly consistent with the new theoretical structure, such as
the equétions for the forward premium.

International financial transactions are broken into three
categories in the model: 1long-term direct capital flows, long-term

portfolio flowé, and total private capital flows.

Direct Investment (Sector V.A.)
The change in long-term direct investment claims on foreigners
(DLTDC) is modeled as a function of a weighted average of changes in

foreign GNP converted into the currency of the country undertaking the
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direct investment, and of the differential between home and foreign long

term interest rates:

DLTDC

1]

ap* @1 I Yj A (Ej GNPV3) + ap (RL - FRL)
where DLTDC = long-term direct investment outflows
RL = home country long-term interest rates
FRL = foreign long-term weighted average interest rate
Ey = exchange rate vis-a-vis country j
GNPVj = nominal gross national product in country j
Yy = direct investment weights
The equation for direct investment inflows (changes in direct
long term liabilities to foreigners) is similar:
DLTDL = ag + aq(L) AGNPV + ap(RL - FRL)
The direct investment flow equations for Germany are 479 and 481 in
Appeadix 2. They use the specification presented above, with the
exception that the interest rate differential is dropped from the claims
equation. Equations 480 and 482 are identities that define the stocks
of real direct investment claims and liabilities, which are used in the

investment income equations.

Other Capital Flows (Sector V.B.)

Four bilateral exchange rates are determined in the model: the
U.S. dollar rates of the Canadian dollar, the British pound, the German
mark, and the Japanese yen. These exchange rates are modeled (either

bilaterally or as weighted averages) explicitly in single equations.
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The exchange rate equation is derived from the open interest parity
condition by substituting in an expression for expected appreciation, as
described in the theoretical section above. In the United States
(combined with the Rest-of-World sector, whose currency is tied to the
dollar) the underlying equilibrium condition is redundant by Walras' Law
and the exchange rate equation is dropped.10

The resulting exchange rate equations take the form

log ERFW = 1og(FP/P) + ap (RS = FRS + PEXP* - PEXP)

where
ERFW = weighted average exchange rate, foreign currency/home
currency
FP = foreign price level

P = home price level

RS = home short-term (three month) interest rate

FRS = foreign short-term (three month) interest rate
PEXP* = expected foreign inflation rate
PEXP = expected home inflation rate

The coefficient aé is set equal to .03 for each country; the derivation

of this coefficient is based on work presented in Hooper (1984).

Equation 483 in Appendix 2 is the German exchange rate equation;

equation 489 is an identity which identifies the $/DM bilateral rate.
This section also contains the equation for the stock cof

portfolio liabilities to foreigners (equation 484). This is an asset

10For more details see Hooper (1986).
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demand equation, with foreign wealth and rates of return as explanatory
variables. Errors and omissions are modeled endogenously as a
short-term financial capital flow (equation 485). The net private
capital flow is determined by the balance of payment identity (486);
equatiion 487 is an identity which makes the stock of portfolio claims
consistent with the stock of liabilities and the net flow.

Sector V.C. contains an equation for the forward premium
(which is used in the portfolio liabilities equation) and some
identities.

All non-U.S. models contain an intervention reaction function
(Sectior VI). The specification of this equation is:

DNFA = ap + aq (EI/EI_q) - ap NFA_q
where DNFA is the changé in (and NFA is the étock of) net foreign
assetis, and EI is the spot exchange rate. This equation is based on the
assumption that central banks wish to smooth out fluctuations in their
bilat.eral dollar exchange rates and prevent large swings in their
reserves. The specification of these reaction functions in described in
more detail in Haas (1981).

The last sector of the country model (Sector VII) computes
weighted averages of foreign variables used in various specifications
elsewhere in the model. There are no behavioral equations in this

sector.
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The Rest-of-World Sector

The Rest-of-World (ROW) sector contains five bilateral import
equations, and equations for industrial production and export prices
(equations 916-926 in Appendix 2). The econometric specification of the
import equations is similar to that for the other country trade
equations. The industrial production index for ROW is linked to output
in the MCM countries, and ROW prices are linked to MCM country pricses,.

There is also a small sector which models OPEC exports and imports.
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IV. Simulation Results for the MCM

This section highlights the simulation properties of the MCM.
Two standard policy exercises, a fiscal expansion and a monetary
contraction, are simulated for each country separately, and for all five
countries together. 1In addition, two sets of simulations are included
to illustrate the response of the model to changes in exchange rates and
and the price level.

The analysis presented here serves in part to bring together
the information presented in Sections II and III on the theoretical
structure and parameter estimates of the MCM. The simulations also
illustrate the performance of the country models and the MCM as a whble,
and give the reader some impression of how the model can be used in
practice. Finally, these simulafions document for the record the basic
simulation properties of the MCM.

This section begins with a brief summary of what the
theoretical model underlying the MCM predicts for the effects at home
and zbroad of monetary and fiscal policy changes. We then describe the
simulation design, and present the simulations results. Some summary
tables are presented in the text of this section; Appendix 1 contains a
series of tables giving more detailed results for each simulation.

These tables are referred to in the text.
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Experimental Design

Four types of simulations are analyzed: a fiscal expansion, a
monetary contraction, a depreciation of the home currency, and a supply
shock. The baseline used for these simulations specifies the paths to
be followed by the components of GNP, prices, exchange rates, and
interest rates in each country. For the most part, these paths are

based on forecasts obtained from the OECD Economic Qutlook for December

1984, We extrapolate the growth rates projected by the OECD for tha
first alf of 1986 through 1990. Exchange rates and interest rates are
held constant over the projection period, using 1985Q4 data. The
baseline path is generated using actual and forecasted values for all
the exogenous variables. The residuals of these behavioral equations
are added back to make the endogenous variables follow their constrained
paths. The baseline solution runs from 1982Q4 to 1990Q4; each policy
simulation begins in 1983Q1 and is continued until 1990Quk.

The first set of policy changes considered is an autonomous
increase in real government purchases. To standardize the simulations,
real government purchases are increased by one percent of baseline real
GNP starting in 1983Q1 and sustained over the next seven years. 1In all
countries except Canada, the path of the nominal money supply is eld
unchanged during the simulation. (The monetary aggregate being targeted
differs across countries; the target is M1 in the United States and the
United Kingdom, M2 in Japan, and central bank money in Germany.)

In the Canadian model, we assume monetary policy is set so as

to maintain approximate parity of real short-term interest rates bet.ween
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Canada and the United States (equation 93). Any persistent interest
differential between the two countries brings about large movements in
the Canadian/U.S. bilateral exchange rate. Because the two countries
are so closely linked by trade, these exchange rate movements have large
impacts on Canadian real income. We assume the Canadian authorities
attempt to minimize these effects by using monetary policy to control
interest rates. This assumption is also adopted for the monetary,
exchange rate, and supply side simulations, except in the Canadian
monetary contraction.

The second exercise presented is a one hundred basis point
in2rease in the home country treasury bill rate. In the country in
which the policy change occurs, the nominal money supply is endogenized
to be consistent with the higher level of interest rates. (That is, the
authorities are assumed to target the nominal interest rate.) For the
remaining four countries the money supply remains exogenous. The
monetary contraction is calculated in terms of the interest rate so as
to be comparable across countries -- since different aggregates are used
as targets, equal percentage reductions in the money supply would not be
comparable,

The third series of simulations is an exogenous five percent
appreciation of the foreign currency vis:é—vis the dollar. This
simulation is designed to highlight the transmission effects resulting
from movements in exchange rates. The exercise is somewhat artificial,

in that the exchange rate is normally an endogenous variable in the MCM.
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In implementing this simulation, the exchange rate shock was assumed to
be generated by a series of exogenous changes in the value of the
expected long run exchange rate such that the home currency appreciates
by a constant five percent over the baseline. The exchange rate change
was not assumed to be induced or accompanied by any other changes in
policy.

The last set of simulations analyzes the effects of a supply
side shock. We consider an exogenous increase in costs (decrease in
productivity) such that the price level (absorption deflator) rises
initially by one percent. The shock is implemented by increasing the
residual in the price equation. Because prices remain endogenous in the
model, the actual change in prices, both in the first period and over
time, depends on the response of wages, exchange rates, and other

factors.

Fiscal Policy Results

We present some summary multipliers in Table 7. This table
shows the effects on real GNP and prices of standardized fiscal shocks,
for the United States, Japan, and Germany, and for all five MCM
countries. The results summarize the degree of crowding out‘and the
extent of foreign linkages in the MCM. The amounts shown in the table
are percentage deviations from the baseline path. Because the fiscal
expansion is scaled to be one percent of baseline GNP, the entries can

also be interpreted as multipliers.



(1) U.S. FISCAL SHOCK

U.S. GNP (%)..eevunnn...
U.S. Prices (%)...vvn...
Foreign GNP (%).........
Foreign Prices (%)......

(2) JAPANESE FISCAL SHOCK

Japanese GNP (%)........
Japanese Frices (%).....
U.S. GNP (%)eveenvnnnnn.
U.S. Prices (%).....c...

(3) GERMAN FISCAL SHOCK

German GNF (%)..........
German Prices (%).......
U.S. GNP (%)eeeuemeennnn.
U.S. Prices (%).........

(4) JOINT FISCAL SHOCK

U.S. GNP (%)euunnnnn...
U.S. Prices (%).........
Foreign GNP (%).........
Foreign Prices (%)......

Notes to Table:

(1) Sustained increase in
(2) Sustained increase in
(3) Sustained increase in
(4) Svn<lained increase in
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1 2 3 4 5 6 7 8
“e 2.0 1.7 1.2 0.8 0.5 0.1 -0.2 -0.
. 0.2 0.6 1.1 1.6 2.0 2.4 2.7 2.
e 0.4 0.6 0.6 0.5 0.4 0.4 0.3 O
ce 0.2 0.4 0.5 0.6 0.8 0.9 1.0 1.
.. 1.3 1.3 1.2 1.2 1.1 1.1 1.2 1.
- 0.2 0.5 0.8 1.0 1.2 1.3 1.5 1.
coe 0.1 0.1 0.1 0.0 0.0 -0.0 -0.0 -0.
v 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.
.o 1.3 1.3 1.2 1.0 0.7 0.5 0.3 O.
.o 0.1 0.3 0.6 0.9 1.3 1.7 2.2 2.
..o 0.1 0.1 0.1 0.0 0.0 -0.0 -0.0 -0.
cee 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.
cee 2.5 2.2 1.5 1.0 0.5 0.1 -0.2 -0.
“e 0.3 0.8 1.5 2.1 2.7 3.3 3.7 4.
“e 1.7 1.9 1.9 1.6 1.3 1.1 0.9 o.
. 0.3 0.8 1.2 1.7 2.3 2.9 3.6 4.

U.S. government purchases equal to 1% of GNP.
Japanese government purchases equal to 1% of GNP.
German government purchases equal to 1% of GNP.
5-Country government purchases equal to 1% of GNP.

Amounts shown are percentage deviations from the baseline path.

Foreign GNP and price variables are non-U.S. 4-country averages using
multilateral trade weights and constant exchange rate conversion factors.
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The GNP multiplier in the United States is 2.0 in the first
year; crowding out of the U.S. fiscal shock is virtually complete after
8ix years, as GNP returns toward its baseline path. The GNP multipliers
in Germany and Japan are much smaller, only 1.3 in the first year. In
Germany, crowding out occurs, although at a slower rate than in the
United States, while in Japan there is virtually no crowding out. 1In
all three countries prices rise steadily following a fiscal expansion;
the inflationary impact is lowest in Japan.

The spillover effects of the U.S. policy change on foreign
economies are moderately strong, while a foreign fiscal expans:ion has
much smaller effects on the United States. This is partly a scale
effect —— one percent of U.S. GNP is a larger shock to the world economy
than one percent of German or Japanese GNP. The result also reflects
the greater share of trade in GNP in Germany and Japan, compared with
the United States. Finally, the joint fiscal policy simulation is
similar to the single country simulations, but magnifies the effects
both on output and on prices.

Table A-5 (in Appendix 1) gives more detail for the fiscal
expansion in the United States. In the MCM, an increase in real
government purchases leads directly to an increase in real income in the
United States. Given the assumption of a fixed path for nominal money
supplies, interest rates tend to rise. This rise in U.S. interest rates
leads to an appreciation of the trade-weighted dollar éxchange rate.

Furthermore, prices tend to rise relative to the baseline, even with the



appreciation of the dollar, as real output rises closer to full
capacity.

In general, all of these factors tend to cause the U.S.

_current account to worsen. An increase in U.S. income increases demand
for imports, while the dollar appreciation stimulates imports and
depresses demand for U.S. exports. The U.S. model exhibits crowding
out behavior after the first year of the simulation. The positive
effects of an increase in government spending are offset by both the
choking off of private domestic spending from higher interest rates and
reduction in net exports resulting from the higher dollar. By the sixth
year, real GNP deviates from the baseline by .1 percent. Even though
real GNP returns to the baseline level, the U.S. current account
continues to worsen,

The effects of the U,S. fiscal expansion on the four other MCM
countries are felt through the direct increase in demand for their
exports and as a depreciation of their exchange rates which increases
deménd for their exports further. One striking result is that Japanese
real GNP rises throughout the period; by 1990 it is 1.7 percent over the
baseline value. This result is due to the higher level of Japanese
exports to the United States and, especially, the non-MCM rest of the
world (ROW). The ROW sector is assumed to be a dollar area, so the
appreciation of the dollar due to the fiscal expansion leads to

increased third-country exports to ROW.
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Prices and interest rates rise in foreign countries, as in the
~United States, but by smaller magnitudes., Each country experiences a
rise in interest rates, but the magnitude varies in the different models.
The large depreciation in the British pound causes a larger rise in
prices, which reflects the openness of the U.K. economy. The only
country which deviates from this pattern is Canada, due to the different
monetary assumption used.

The results from the Canadian fiscal expansion simulation are
shown in Table A-1 in Appendix 1. As in the previous simulation,
Canadian real income rises with the increase in government spending.
Several differences between the U.S. and Canadian results can be
highlighted. First, prices rise more rapidly in the Canadian
simulation, particularly in the.second half of the period. Second, due
to thisvhigher inflation, the Canadian dollar tends to depreciate very
quickly against the U.S. dollar. Third, while the fiscal multiplier is
very low (1.2 in the first year) the Canadian model exhibits almost no
crowding out. This result.is due in part to the assumption that
monetary policy is used to keep interest rates from rising, and in part
to the depreciation of the Canadian dollar, which limits the negative
effect of net exports. Lastly, the policy change in Canada has a large
impact on the United States; this in turn feeds through to Japan. The
change in Canadian fiscal policy has, however, very limited effects on

Germany and the United Kingdom,
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For the United Kingdom, although an increase in government
purchases tends to have an immediate and positive effect on real income,
the multiplier is less than one throughout the simulation period, as
shown in Table A-2. This result stems from two features in the U.K.
model, namely a very small short-run marginal propensity to consume and
a very high marginal propensity to import. (The long-run marginal
propensity to consume is 1.0, as reported in Section III.) In this
respect the current model differs from earlier versions of the MCM, in
which the marginal propensity to consume was higher, due partly to the
inclusion of wealth in the consumption function.'! Another noteworthy
result is that the impact of the U.K. expansion on other foreign
countries is even smaller than the Canadian expansion. This result can
be explained by the very low multiplier in the U.K. model and by the
relatively low volume of U.K. trade with the United States, Canada, and
Japan.

Table A-3 presents the results of the fiscal expansion for
Germany. In the case of Germany, real income initially increases by
more than government purchases increase, but gradually this stimulus is
crowded out. The behavior of the exchange rate path differs from our
prior expectation in that there is an initial depreciation of the DM
vis-a-vis the U.S. dollar. This result is due to the slow rise in
German interest rates and the relatively rapid increase in German prices.

In this case, as in the United Kingdom simulations, there is not a large

11see Edison (forthcoming) and Stevens et al. (1984) for more discussion
of this point.
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stimulus to foreign real economies, even though foreign current accounts
do improve.

Table A-Y4 reports the results of the Japanese fiscal expansion.
_ The results reported here tend to resemble those-found for Canada.
Fiscal expansion stimulates real income, which remains above the
baseline level throughout the simulation. Real income is not crowded
out because of the strong accelerator effect in the Japanese investnent
equations and the depreciating yen, which limits the negative effect of
net exports. The change in Japanese policy has a modest effect on GNP
in the other MCM countries initially, but this impact rapidly fades away.
The Japanese current account does improve permanently, due to an
increase in exports to ROW and and the United States.

Table A-6 illustrates a simulation in which all five MCM
countries synchronize their fiscal policies by expanding simultaneously.
When all countries reflate together the effect on each country's GNF is
greater than if it had expanded in isolation. 1Inflation is also higher
in all countries under a synchronized expansionary fiscal poliecy. The
dollar appreciates bilaterally against the other MCM currencies because
of a relatively larger increase in U.S. interest rates. The current
account balance for each MCM country either improves over, or remains
close to, the single country case. 1In general, the results indicate
that all the countries are better off, in terms of their income and

balance of payments goals, when they all reflate together. However,
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trhese benefits do come at the expense of a larger increase in price

inflation.

Monetary Policy Simulations

Table 8 presents the summary multipliers for the monetary
ccntraction simulations. The table shows the effect on real GNP and
prices of a 100 basis point increase in treasury bill rates, for the
United States, for Germany, for Japan, and for all five MCM countries
jointly. The results can be interpreted as measuring the degree of
neutrality of money and the extent of foreign linkages in the MCM.

This summary table shows that higher interest rates tend to reduce real
income, as expected. In the U.S. simulation money is not neutral in the
iong run; this is also true of the foreign models taken together. The
spillover effects of U.S. policy on other countries are substantial,
while again, economic policy actions abroad have much smaller effects on
" the United States.

Table A-11 presents more detailed results of the U.S. monetary
policy simulations. The main channel through which monetary policy
influences the model is through the effects of interest rates on the
components of real expenditure. In the U.S. model, investment -- in
producers' structures, producers' durables, and residential investment
-- is a function of the user cost of capital, which in turn depends on
the real interest rate. Consumption is also directly influenced by

interest rates. Furthermore, in all MCM countries the exchange rate is
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(1) U.S. MONETARY SHOCK

U.S. GNP (%)..........
U.S. Prices (%).......
Foreign GNP (%).......
Foreign Prices (%)....

.....

(2) JAPANESE MONETARY SHOCK

Japanese GNP (%)......
Japanese Prices (%)...
U.S. GNP (%)-...uu....
U.S. Prices (%).......

(3) GERMAN MONETARY SHOCK

German GNP (%)........
German Prices (%).....
U.S. GNP (%)..cvevunn.
U.S. Prices (%).......

(4) JOINT MONETARY SHOCK

U.S. GNP (%)eenvunnnn.
U.S. Prices (%).......
Foreign GNP (%).......
Foreign Prices (%)....

Notes to Table:

(1) Sustained 100 basis
(2) Sustained 100 basis
(3) Sustained 100 basis
(4) Sustained 100 basis

point
point
point
point

Amounts shown are percentage deviations from the baseline path.

Foreign GNP and Price variables are non-U.S. 4-country averages using

multilateral trade weights and constant exchange rate conversion factors.
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1 2 3 4 5 6 7
-0.4 -1.0 -1.4 -1.5 =-1.5 =-1.4 -1.2
-0.1 -0.2 -0.6 -1.0 =-1.5 =-2.1 -2.6
-0.0 -0.0 -0.0 0.1 0.2 0.3 0.4

0.1 0.1 0.1 0.1 0.1 0.0 0.0
-0.6 ~1.5 =-2.3 -2.9 -3.4 -3.7 -3.9
-0.1 -0.3 -0.6 -1.1 -1.7 =-2.3 -3.0

0.0 -0.0 =-0.1 -0.1 -0.1 =-0.1 -0.1

0.0 0.0 0.0 0.0 -0.0 -0.1 -0.1
-0.3 -0.7 -0.9 -0.9 -0.8 -0.8 -0.8
-0.5 -0.7 =-0.9 ~-1.2 =1.6 =2.0 =-2.4

0.0 0.0 0.1 0.1 0.1 0.1 o0.C

0.0 0.1 0.1 0.1 0.1 0.2 0.2
-0.4 -0.9 -1.3 -1.5 -1.5 -1.4 ~-1.3
-0.0 -0.1 -0.4 -0.8 -1.3 -1.9 =-2.5
-0.3 -0.6 =-0.9 -0.9 -0.9 -0.7 -0.5

0.0 -0.0 -0.2 -0.4 -0.6 -0.9 ~-1.32

increase in U.S. treasury bill rate.
increase in Japanese treasury bill rate..
increase in German treasury bill rate.
increase in 5-Country treasury bill rate.
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directly affected by the level of interest rates. As a result, a rise
in home interest rates tends to choke off real domestic spending and
leads to an appreciation of the domestic currency. This appreciaton in
turn affects the traded goods sector.

As can be seen from the table, the rise in U.S. interest
rates leads to lower real income throughout the simulation. Real income
falls because both investment and consumption are depressed. The
appreciation of the dollar reduces exports, but initially reduces the
value of imports (due to J-curve effects), which leads to a slight
improvement in the U.S. current account. The decline in aggregate
demand and the appreciation of the dollar combine to produce a deciine
ir. U.S. prices throughout the simulation.

The effects of the U.S. contraction on foreign countries vary
by country. Canada, for example tends to, mirror the United States
because Canada is assumed to tie its real short-term interest rate to
the U.S. rate. 1Initially, Canada raises its nominal short-term rate by
100 basis points to match the rise in the U.S. rate. After a year or
two, however, the difference in inflation rates causes the Canadian
nominal interest rate to fall somewhat. The other three MCM countries,
on the other hand, respond similarly to one another. The dépreciation
of their currencies against the dollar brought about by the rise in U.S.
interest rates tends to stimulate their net exports and therefore raises
real income. By the end of the simulation Japanese real GNP has grown

by more, in percentage terms, than the fall in U.S. real GNP, due in
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part to the large depreciation in the yen. The higher real income and
depreciated exchange rates lead to higher prices in these countries.
Table A-7 presents the results for the Canadian monetary
simulation. (For this simulation the equation linking Canadian and U.S.
short-term interest rates was dropped from the model.) As expected, the
monetary contraction causes a steady decline in Canadian real income,
and a substantial appreciation of the Canadian dollar. Both of these
factors tend to account for the large decline in prices. The major
impact of the Canadian policy change abroad is once again on the United
States. The fall in Canadian real income reduces demand for U.S.
exports, which in turn depresses the U.S. current account and real
income. These effects then feed back onto the other three countries.
Table A-8 presents the results of the U.K. monetary shock.
Increased home interest rates and the resulting appreciation of sterling
work to decrease demand and output in the U.K. As a consequence of the
decline in output, prices are lower and unemployment is up slightly.
For this particular shock, the trade balance deteriorates because the
decline in demand reduces imports by less than the sterling appreciation
depresses exports. As in the fiscal expansion, the U.K. monetary
contraction has very little impact on the remaining MCM countries.
Tables A-9 and A-10 give the results for the German and
Japanese monetary shocks. The results for these two countries are quite
similar; in general, they replicate what we have seen for the other

three MCM countries. The rise in interest rates leads to a decline in
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real income because of the fall in consumption and investment.

Moreover, domestic currencies appreciate, leading to a fall in prices.
The results of the appreciation and the decline in real income lead to
ambiguous effects on the trade balance. In the case of Japan, the trade
bbalance initially deteriorates before improving. Exports decline by
more than imports in the beginning; this trend reverses after three
years. The German trade balance shows just the opposite pattern.

Table A-12 contains the results of a coordinated interest rate
increase. 1In general, the results show a smaller decline each country's
income and prices than in the single country shocks. 1In this simulation
the monetary contractions abroad result in higher interest rates for all
countries, so that interest rate differentials are smaller. As a result
the exchange rate for each country does not appreciate by as much, and
may even depreciate. This difference in exchange rates between the
simulations tends to stimulate demand, relative to the single-country

shock, in each country.

Exchange Rates

These simulations are included primarily for analytical
purposes, and do not necessarily represent a plausible policy scenario.
They highlight the responses in each country to an "exogenous" change in
the exchange rate. Table 9 summarizes the exchange rate results
obtained when the U.S, dollar depreciates, first vis-a-vis the other

four MCM countries, then vis-a-vis Japan and Germany separately. In the
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(1) US$ EXCHANGE RATE SHOCK

U.S. GNP (%). ...,
U.S. Prices (%).....c.....
Foreign GNP (%)........ ce
Foreign Prices (%).........

(2) YEN EXCHANGE RATE SHOCK

Japanese GNP (%)...........
Japanese Prices (%)........
U.S. GNP (%) eeeeinnnnn...
U.S. Prices (%).e.evvnn....

(3) DM EXCHANGE RATE SHOCK

German GNP (%).............
German Prices (%)..........
U.S. GNP (%).eeenvinnnnn...
U.S. Prices (%)....c.o.....

Notes to Table:

(1) Sustained 5% Apreciation of the U.S. Dollar Against Four Currencies.

=ONO

== ON

2 3 4 5 6
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0.1 0.2 0.2 0.2 oO.

-0.7 -1.0 -0.9 -0.7 -0

-1.1° -1.4 -1.7 =2.0 =2

0.2 0.1 0.1 0.1 oO.
0.1 0.2 0.3 0.3 o0.

W o~

W o m=o

Lo O

W o wo

~ O

(2) Sustained 5% Depreciation of the Japanese Yen Against the U.S. Dollar.
(3) Sustained 5% Depreciation of the Deutsche Mark Against the U.S. Dollar.

Amounts shown are percentage deviations from the baseline path.

Foreign GNP and Price variables are non-U.S. 4-country averages using

multilateral trade weights and constant exchange rate conversion factors.
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4-country exchange rate simulation the U.S. dollar depreciates by five
percent. This depreciation leads to a very small increase in both U.S.
income¢ and prices. On average, foreign income and prices fall. It
appears that the crowding-in effect of lower interest rates in the
non-U,S. countries is weaker than the crowding-out effect of higher
interest rates in the United States. (Interest rates change as a result
of the effects of the induced price changes on money demand.) The
individual country exchange rate changes tend to exhibit large own-
country effects following the Md-country shock pattern. They also have
very limited impacts on the U.S. economy.

Tables A-13 to A-17 in Appendix 1 display in more detail ﬁhe
results of these exchange rate shocks. 1In all cases, the simulated
impact on U.S. real GNP appears fo be small initially. This last result
is dus to the rise in U.S. net exports, which offsets the depressing
effects of higher U.S. interest rates in the first few years. With the
stimulus to income through net exports, consumption and producers
durable investment rise throughout the simulation period. The dollar
depreciation also leads to higher U.S. prices, because import prices
rise. U.S. prices rise by much less than the amount of the
depreciation, partly because a large part of U.S. trade (with ROW) is
not affected by the shock. The U.S. current account improves, as one
would expect, but only moderately. The appreciation of foreign currency
tends to depress income abroad, which feeds back to reduce foreign

demand for U.S. goods. Further, as noted, U.S. trade with ROW is largely
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unaffected in these simulations, Even with the decline in foreizn

interest rates, demand is not stimulated enough to increase income.

Supply Side Shock

| The domestic price shock simulations, like the previous
exchange rate exercise, serve primarily to illustrate the properfies of
the MCM. To implement the shock, we exogenously increase the error term
in the domestic absorption deflator by one percent; no other policy
changes are assumed to take place. Table 10 gives an overview of the
simulation results. The increase in prices affects both the supply and
the demand side of the economy. For example, in the U.S. price shock
income falls as prices rise; the rise in prices tends to reduce labor
supplied and hence to lower domestic production (the aggregate supply
curve shifts to the left). Moreover, the rise in domestic prices lowers
real money balances, causing the LM curve to shift leftward, and raising
domestic interest rates and reducing expenditure. The rise in prices
also shifts domestic spending away from domestic output and towards
imports. Similar results are obtained for the other countries. Although
exchange rates depreciate somewhat, the effects of this shock are not
widely transmitted abroad. Tables A-18 to A-23 in Appendix 1 present

further details of the supply side simulations.
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TABLE 10

1 2 3 4 5 6 7 8

(1) U.S. SUPPLY SHOCK

U.S. GNP (%)eerveeenennnn. -0.1 -0.3 -~-0.7 -1.1 -1.2 -1.1 -1.0 =-0.8

U.S. Prices (%)eeeeeieannn. 1.2 1.6 1.8 1.9 1.8 1.6 1.3 1.1

Foreign GNP (%)......c..... 0.1 0.1 0.0 -0.1 -0.1 -0.1 -0.0 0.0

Foreign Prices (%)......... 0.1 0.1 0.0 0.0 -0.1 -0.1 =-0.2 -0.3
(2) JAPANESE SUPPLY SHOCK

Japanese GNP (%)........... -0.6 -0.9 -1.0 =-1.2 -1.2 -1.0 -0.8 -0.6

Japanese Prices (%)........ 1.4 1.6 1.8 1.7 1.6 1.5 1.4 1.3

U.S. GNP (%)eeeevrennennnn. 0.0 -0.0 -0.1 -0.1 -0.1 -0.0 =-0.0 0.0

U.S. Prices (%).eeeeeennnn. 0.1 0.0 0.0 0.0 -0.0 -0.1 -0.1 -0.1
(3) GERMAN SUPPLY SHOCK

German GNP (%)......c.cve... -0.6 -0.8 -0.9 -1.0 -1.1 -1.3 -1.4 ~-1.5

German Prices (%).......... 0.9 1.6 2.2 2.6 3.0 3.2 3.4 3.5

U.S. GNP (%) -eereneneennnnn 0.0 0.0 0.0 -0.0 -0.0 -0.0 -0.0 -0.0

U.S. Prices (%)..ccccecenn.. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
(4) JOINT SUPPLY SHOCK

U.S. GNP (%)..eeveivennnnn. -0.1 -0.3 -0.9 -1.2 -1.4 -1.2 -1.1 -0.8

U.S. Prices (%)eeeeveeennn. 1.4 1.7 2.0 2.1 2.0 1.7 1.4 1.1

Foreign GNP (%)..... e eeeeas -0.4 -0.7 -0.8 -1.0 =-1.2 ~-1.3 -1.3 -1.2

Foreign Prices (%)......... 0.9 1.4 1.7 2.0 2.2 2.3 2.3 2.3

Notes to Table:

(1) Sustained 1% increase in U.S. price equation residual.

(2) Sustained 1% increase in Japanese price equation residual.
(3) Sustained 1% increase in German price equation residual.

(4) Sustained 1% increase in 5-Country price equation residuals.

Amounts shown are percentage deviations from the baszeline patkh.

Foreign GNP and Price variables are non-U.S. 4-country averages using
multilateral trade weights and constant exchange rate conversion factors



..67_

References

Brayton, F. and E. Mauskopf, "The MPS Model of the United States
Economy," Economic-Modelling, vol 2 (July 1985), PP. 170- 292

Danker, D., R. Haas, D. Henderson, S. Symansky and R. Tryon, "Small
Empirical Models of Exchange Market Intervention:
Applications to Canada, Germany, and Japan," Staff.Studies
135. Washington: Board of Governors of the Federal Reserve
System, 1985.

International Monetary Fund, Direction.of.Trade-Statistics: Yearbcok, -
Washington, D.C, various issues.

Edison, H.J., "The U.K. Sector of the Federal Reserve's Multicountry
Model: The Effects of Monetary and Fiscal Policies," The
Manchester.School (forthcoming).

Edison, H.J. and R. Tryon, "An Empirical Analysis of Policy Coordination
‘in the United States, Japan and Europe," International Finance
Discussion Papers 286. Washington: Board of Governors of the
Federal Reserve System, 1986.

Frankel, J., "The Sources of Disagreement among the International Macro
Models and Implications for Policy Coordination," National
Bureau of Economic Research, Inc., Working Paper Series No.
1925, May 1986.

Haas, R., "MCM Intervention Functions," Federal Reserve Board
unpublished memo, January, 1981. ; )

Helkie, W., "A Forecasting Model for the U.S. Merchandise Trade )
‘Balance," International Finance Discussion Papers, Board of
Governors of the Federal Reserve System, forthcoming, 1986.

Helliwell, J. and T. Padmore, "Empirical Studies of Macroeconomic
Interdependence," in Handbook.of-International.Economics, Vol.
II, edited by R. Jones and P. Kenen, Amsterdam, North HoLland
1985, pp. 1107~ 1151.

Hendry, D.F., M. Morgan and F. Srba, "GIVE GUIDE," Oxford University,
'unpublished, October, 1983.

Hooper, P., "International Repercussions of the U.S. Budget Defici<:,"
International Finance Discussion Papers 2U46. Washington:
Board of Governors of the Federal Reserve System, 1984,



_68_

Hooper, P., "Exchange Rate Simulation Properties of the MCM," European
Economic Review, vol. 30, 1986, pp. 121-198.

"Summary Description and Analysis of Comparative Model
Simulations," Federal Reserve Board, unpublished, March, 1986.

Hooper, P., R. Haas, S. Symansky and L. Stekler, "Alternative Approaches
to General Equilibrium Modeling of Exchange Rates and Capital
Flows: The MCM Experience, in L. Klein and W. Kreller, ed.,
Capital Flows and Exchange Rate Determination,
Springer-Verlag, Wien, 1983.

Hooper, P. and J. Morton, "Fluctuations in the Dollar: A Model of
Nominal and Real Exchange Rate Determination," Journal of
International Money and Finance, vol. 1, (April 1982), pp.
39-56.

Organization for Economic Cooperation and Development, Economic Qutlook,
Paris, December 1984,

Qudiz, G. and J. Sachs, "Macroeconomic Policy Coordination among the

Industrial Economies," Brookings Papers .on Economic Activity,
(1984) pp. 1-76.

Stevens, G., R. Berner, P. Clark, E. Hernandez-Cata, H. Howe and S.
Kwack, The U.S. Economy in.an Interdependent World: A
Multicountry Model. Washington: Board of Governors of the
Federal Reserve System, 1984,

Tobin, J., "A General Equilibrium Approach to Monetary Theory," Journal
of Money Credit and Banking, vol. 1, (February 1969), pp.
15-29.

Tryon, R., "Small Empirical Models of Exchange Market Intervention: A
Review of the Literature," Staff . Studies 134, Washington:
Board of Governors of the Federal Reserve System, 1983.




Appendix 1:

Table
Table
Table
Table
Table
Table

Table
Table
Table
Table
Table
Table

Table
Table
Table
Table
Table

Table
Table
Table
Table
Table
Table

-69-

Detailed Simulation Tables

Canadian Fiscal Shock
U.K. Fiscal Shock
German Fiscal Shock
Japanese Fiscal Shock
U.S. Fiscal Shock
5-Country Fiscal Shock

Canadian Monetary Shock
U.K. Monetary Shock
German Monetary Shock
Japanese Monetary Shock
U.S. Monetary Shock
5-Country Monetary Shock

Canadian Exchange Rate Shock
U.K. Exchange Rate Shock
German Exchange Rate Shock
Japanese Exchange Rate Shock
4-Currency Exchange Rate Shock

Canadian Price Shock
U.K. Price Shock
German Price Shock
Japanese Price Shock
U.S. Price Shock
5-Country. Price Shock
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TABLE A-1: CANADIAN FISCAL SHOCK

1 2 3 4 5 6 7 8
VUNITED STATES
Real GNP (%)..cvevvn.. 0.2 0.2 0.2 0.1 0.0 0.0 -0.0 =-0.0
Price Level (%)............ 0.0 0.1 0.1 0.2 0.3 0.4 0.4 0.5
Int. Kate (ST)(+/-)........ 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.5
Exch. Rate (FX/US$)(%)..... 0.1 0.2 0.3 0.5 0.7 1.0 1.3 1.6
Current Bal. (USS,B)(+/-).. 2.8 3.1 3.1 3.0 2.5 2.3 1.9 1.3
CANADA
Real GNP (%)..evv.. .. 1.2 1.3 1.2 1.1 1.0 1.0 1.0 1.0
Price Level (%)....cv.vv... 0.2 0.6 1.2 2.1 3.1 4.3 5.7 7.1
Int. Fate (ST)(+/=)........ 0.4 0.6 0.9 1.1 1.3 1.5 1.6 1.8
Exch. Rate (USS$/C$)(%)..... 0.3 0.2 -0.3 -1.0 -2.1 =-3.2 =~4.4 =-5.7
Currer.t Bal. (US$,B)(+/-).. -1.1 -1.3 -1.4 =-1.6 =-2.0 =-2.3 =-2.7 =-3.0
GERMANY
Real GNP (%).eevvvrenn... 0.1 0.1 0.1 0.1 0.0 0.0 -0.0 -0.0
Price Level (%)............ 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4
Int. Kate (ST)(+/-)enunn... 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3
Exch. Rate (US$/DM)(%)..... -0.2 -0.4 -0.4 -0.4 -0.4 -0.5 -0.5 -0.7
Current Bal. (US$,B)(+/-).. 0.1 0.2 0.4 0.3 0.3 0.4 0.4 0.3
JAPAN
Real GNP (%)...vveennn... 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.3
Price Level (%).....cov.... 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3
Int. Rate (ST)(+/=)........ 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (USS$/Y)(%)...... -0.3 -0.3 -0.4 -0.4 -0.5 -0.6 =-0.7 -0.9
Current Bal. (USS$,B)(+/-).. 0.3 0.7 0.9 1.0 1.3 1.6 2.0 2.5
UNITED KINGDOM
Real GDP (%). . veeernnnnnn. 0.0 0.0 0.1 0.0 0.0 0.0 -0.0 =-0.0
Price Level (%)............ 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.5
Int. Rate (ST)(+/=)........ 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.3
Exch. Rate (US$/PS)(%)..... -0.2 -0.3 -0.3 -0.4 -0.4 -0.6 -0.7 -0.9
Current Bal. (USS$,B)(+/-).. 0.2 0.4 0.6 0.7 0.7 0.8 0.9 1.1

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-2: UK FISCAL SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)...cvevevenean.. 0.1 0.1 0.0 0.0 0.0 -0.0 -0.0 =-0.0
Price Level (%)............ 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2
Int. Rate (ST)(+/=)........ 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (FX/US$)(%)..... -0.0 0.0 -0.1 =-0.0 0.0 0.0 0.1 0.1
Current Bal. (US$,B)(+/-).. 0.8 0.9 0.8 0.8 0.6 0.3 -0.0 -0.5
CANADA
Real GNP (%)...ccvevnn.o... 0.0 0.0 -0.0 -0.0 -0.0 =-0.1 -0.1 =-0.1
Price Level (%)............ 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0
Int. Rate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (US$/C$)(%)..... -0.0 -0.0 -0.0 =-0.0 =-0.0 =-0.0 ~0.0 0.0
Current Bal. (US$,B)(+/-).. 0.1 0.1 0.1 0.0 0.0 -0.0 +~0.0 =-0.0
GERMANY
Real GNP (%) .cvvevreeennns 0.1 0.1 0.1 0.0 0.0 -0.0 +0.1 -0.1
Price Level (%)..ccven... 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.2
Int. Rate (ST)(+/=)........ 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (US$/DM)(%)..... -0.1 -0.1 =-0.1 =-0.1 =-0.0 0.0 0.0 0.0
Current Bal. (US$,B)(+/-).. 0.2 0.1 0.3 0.4 0.4 0.5 0.6 0.7
JAPAN
Real GNP (%)...vvieiennaens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Price Level (%)...cccvevenn. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Int. Rate (ST)(+/=)........ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exch. Rate (USS$/Y)(%)...... -0.1 -0.1 -0.1 -0.1 -0.0 -0.0 ~-0.0 =-0.0
Current Bal. (US$,B)(+/-).. 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.8
UNITED KINGDOM
Real GDP (%)eveevverenannnn 0.6 0.6 0.6 0.5 0.4 0.2 0.0 -0.2
Price Level (%).....ccvnv... -0.1 0.0 0.1 0.5 1.0 1.5 2.1 2.7
Int. Rate (ST)(+/-)........ 0.1 0.1 0.4 0.5 0.7 0.9 1.2 1.4
Exch. Rate (USS$/PS)(%)..... 0.4 0.3 0.6 0.3 0.0 =-0.2 -0.4 -0.6
Current Bal. (US$,B)(+/-).. =-2.1 =-1.8 ~-1.9 =-2.3 -2.4 =-2.5 -2.6 =2.6

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-3: GERMAN FISCAL SHOCK

Sustained Increase in Government Purchases Equal to 1% of GNP

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)..cvevieevnnnnn 0.1 0.1 0.1 0.0 0.0 -0.0 -0.0 -0.0
Price Level (%)....cco.un... 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.2
Int. Rate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
Exch. Rate (FX/US$)(%)..... -0.0 0.2 0.2 0.2 0.1 0.1 0.1 0.1
Current Bal. (US$,B)(+/-).. 1.4 1.4 1.3 1.1 0.9 0.7 0.4 0.0
CANADA
Real GNP (%)..veviiiennnnnn 0.0 0.0 -0.0 =-0.0 -0.1 =-0.1 =-0.1 -0.1
Price Level (%)....ccveen. 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Int. Fate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Exch. Rate (US$/C$)(%)..... 0.0 -0.0 -0.1 -0.1 -0.1 -0.0 =-0.0 0.0
Current Bal. (USS$,B)(+/-).. 0.1 0.1 0.1 0.1 0.0 0.0 -0.0 =-0.0
GERMANY
Real GNP (%)..cveivvernnnnn 1.3 1.3 1.2 1.0 0.7 0.5 0.3 0.1
Price Level (%)....ccovo... 0.1 0.3 0.6 0.9 1.3 1.7 2.2 2.7
Int. Rate (STY(+/-)........ 0.1 0.1 0.4 0.7 0.9 1.2 1.5 1.8
Exch. Rate (USS$/DM)(%)..... 0.0 -0.4 -0.3 -0.2 -0.0 0.1 0.3 0.4
Current Bal. (US$,B)(+/-).. =-3.4 -3.8 -3.9 -3.9 -3.7 -3.3 -2.8 -2.1
JAPAN
Real GNP (%)..cvmveeeennnns 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
Price Level (%)..ccveevn... 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2
Int. Rate (STY(+/=)v.eevn.n. 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
Exch. Rate (USS$/Y)(%)...... -0.1 -0.1 =-0.2 -0.2 =-0.2 -0.3 -0.3 -0.4
Current Bal. (USS$,B)(+/-).. 0.3 0.5 0.6 0.8 1.0 1.3 1.8 2.5
UNITED KINGDOM
Real GDP (%)..evvevennenrens 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Price Level (%)..eccveenonn. 0.0 0.0 0.1 0.1 0.2 0.3 0.5 0.6
Int. Rate (STY(+/-)........ 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2
Exch. Rate (USS$/PS)(%)..... 0.0 0.0 -0.1 =-0.1 -0.3 -0.4 =-0.5 -0.6
Current Bal. (US$,B)(+/-).. 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.8

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-4: JAPANESE FISCAL

SHOCK

UNITED STATES

Real GNP (%)..vv i enn. 0
Price Level (%)............ 0.
Int. Rate (ST)(+/-)........ 0.
Exch. Rate (FX/US$)(%)..... -0.
Current Bal. (US$,B)(+/-).. 1

oW O
= O N = =
- O O OO
NN

CANADA

Real GNP (%).eeviveeunennn.
Price Level (%).......c....
Int. Rate (ST)(+/=)uuu.....
Exch. Rate (US$/C$)(%).....
Current Bal. (US$,B)(+/-)..

OOOOP

N O =

NONMFO

[ SN -
o

GERMANY

Real GNP (%)..eevvunnnnnnn. 0
Price Level (%)............ 0.
Int. Rate (STY(+/-)........ 0.
Exch. Rate (US$/DM)(%)..... -0.
Current Bal. (US$,B)(+/-).. 0

N O = O =
PO AN
oooe0o
UVWE N

JAPAN

Real GNP (%)..cveveeennnnns 1
Price Level (%)......c..... 0
Int. Rate (ST)(#+/=)........ 0.
Exch. Rate (USS$/Y)(%)...... 1
Current Bal. (US$,B)(+/-).. =-2.

VWS DdDdDW
VoYU W
FooOk
A= NN

UNITED KINGDOM

Real GDP (%)..vvvereneenann 0.0 0.0 0.1 0.
Price Level (%)............ 0.0 0.1 0.1 0.
Int. Rate (ST)(+/-)........ 0.0 0.0 0.1 0.
Exch. Rate (US$/PS)(%)..... 0.0 -0.2 -0.3 -0.
Current Bal. (US$,B)(+/-).. 0.4 0.5 0.7 0.

NOTE: Amcunts shown are deviations from

O OOO

5 6 7
0 0.0 =-0.0 -O.
1 0.2 0.2 O
2 0.2 0.2 O
3 0.3 0.4 O
4 1.2 1.0 0.
0 -0.0 -0.1 -O.
2 0.2 0.2 0.
2 0.2 0.2 0.
1 -0.1 -0.0 O
1 0.1 0.1 O.
1 0.0 0.0 -O.
2 0.2 0.3 O
1 0.2 0.2 0.
2 -0.2 -0.2 -O.
6 0.8 0.9 1.
2 1.1 1.1 1.
0 1.2 1.3 1.
5 0.5 0.4 0.
4 -0.7 -0.9 -1.
5 -5.2 -6.0 -6.
0 0.0 0.0 O
2 0.2 0.3 O
1 0.1 0.1 0.
3 -0.4 -0.4 -oO.
7 0.7 0.8 0.

the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-5: US FISCAL SHOCK

- e

UNITED STATES

Real GNP (%).........
Price Level (%)......
Int. Rate (ST)(+/-)..
Exch.
Current: Bal.

CANADA
Real GNP (%).........

Price Level (%)......
Int. Rate (ST)(+/-)..

Exch. Rate (US$/C$)(%)..... -
(US$,B)(+/-)..

Current Bal.
GERMANY
Real GNP (%)....cv...

Price Level (%)......
Int. Rate (ST)(+/-)..

Exch. Rate (US$/DM)(%)..... -
(US§,BY(+/-).. -

Current Bal.
JAPAN

Real GNP (%).........
Price Level (%)......
Int. Rate (ST)(+/-)..
Exch. Rate (US$/Y)(%)
Current Bal.

UNITED KINGDOM
Real GDP (%).........

Price Level (%)......
Int. Rate (ST)(+/-)..

Exch. Rate (US$/PS)(%)..... -
(US$,B)(+/-)..

Current Bal.

NOTE: Amounts shown are deviations from

Rate (FX/US$)(%).....
(US$,B)(+/-)..

(US$,B)(+/-)..

NINNDNO
N OO
ANOOKHN
N = NO

......

......

nwonNn »n
g &=
—

SH OB
NWOoNO

......

ONNEDN
WP
A A -2 ]
WV, IENI IR

O =N
O - LW
W= LWL
NOEFEON

L= ON
NANO = O W
—-~ N
SO0 W

NOHFOWL S Uounnm =0 dWo WM o

NENEDN

—

(%) = percentage deviation from baseline

(+/-) =

absolute deviation from baseline
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5-COUNTRY FISCAL SHOCK

Sustained Increase in Government Purchases Equal to 1% of GNP

e E @S BmEEm@EE BoE@EmE EmEmEEme ®@EwE® @S@eme @@mEm®dc Soooe

UNITED STATES

Real GNP (%)..cvvvenenenn. 2
Price Level (%).-cccuveuenn. 0
Int. Rate (ST)(+/-)........ 2.
Exch. Rate (FX/USS$)(%)..... 2

3

Current Bal. (US$,B)(+/-).. ~-3.

CANADA

Real GNP (%).evveevereennns
Price Level (%)............
Int. Rate (ST)(+/-)........
Exch. Rate (US$/C$)(%).....
Current Bal. (US$,B)(+/-)..

GERMANY

Real GNP (%)..-vvverennennn
Price Level (%)-..cvvovnnn.
Int. Rate (ST)(+/-)........
Exch. Rate (US$/DM)(%)..... -
Current Bal. (US$,B)(+/-).. -

JAPAN

Real GNP (%)...cvvveinennn.
Price Level (%)..c.vcvvvn...
Int. Rate (ST)(+/-)........
Exch. Rate (USS$/Y)(%)...... -
Current Bal. (US$,B)(+/-).. -

UNITED KINGDOM

Real GDP (%).cveveinneann
Price Level (%)............
Int. Rate (ST)(+/=)..c.v....
Exch. Rate (US$/PS)(%)..... -
Current Bal. (US$,B)(+/-)..
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NOTE: Amounts shown are deviations from
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline

5 6 7
0 0.5 0.1 -0.
1 2.7 3.3 3.
0 3.2 3.5 3
0 4.4 4.8 5.
6 -31.8 -43.0 -56.
6 0.2 -0.1 -0.
0 3.9 4.7 5.
1 3.4 3.7 4.
0o -1.3 -1.7 -2,
2 -0.8 -1.3 -1.
9 1.3 0.9 0.
6 3.4 4.3 5.
7 2.3 3.0 3.
3 -4.1 -4.0 -4,
4 -0.8 0.7 2.
5 2.6 2.8 3.
8 2.2 2.7 3.
0 1.0 1.1 1.
6 -5.3 -6.1 -7.
9 6.7 8.7 11.
9 0.7 0.4 O
5 3.7 5.0 6.
4 1.8 2.3 2.
3 -5.3 -6.1 -7.
9 4.2 5.0 6.

the baseline path.
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TABLE A-7: CANADIAN MONETARY SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Re@l GNP (%). v eerennnnnnn -0.0 -0.1 -0.2 -0.2 ~0.1 =-0.1 =-0.0 0.0
Price Level (%)....ocvuu... 0.0 -0.0 -0.0 =-0.1 -0.1 -0.2 -0.3 -0.3
Int. Rate (ST)(#/=)........ 0.0 -0.1 =-0.2 -0.2 -0.2 =-0.2 =-0.3 =-0.3
Exch. Rate (FX/US$)(%)..... -0.5 -0.8 =-1.3 =-1.7 =2.2 =-2.7 <=3.3 =4.0
Current Bal. (US$,B)(+/-).. =0.7 =1.9 =-2.6 =2.9 =-2.5 <2.5 =2.2 -1.6
CANADA
Real GNP (%).eeeuuuneennnn. -0.5 -1.2 -1.7 =2.0 -2.0 -2.1 =2.3 =2.5
Price Level (%)..eceuvennenn. -0.9 -1.6 =2.6 =3.9 =5.5 -7.4 -9.5 -11.7
Int. Rate (ST)(+/=)e....... 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (US$/C$)(%)..... 3.5 5.2 7.1 9.5 12.4 15.7 19.4 23.4
Current Bal. (US$,B)(+/-).. 0.9 1.3 1.6 2.2. 3.1 3.7 43 5.0
GERMANY
Re8l GNP (%)eevvvvnennnnnns 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Price Level (%)..cvueevun... 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.2
Int. Rate (ST)(+/-)..... ... 0.0 -0.0 -0.0 0.0 0.1 0.1 0.1 0.2
Exch. Rate (USS$/DM)(%)..... -0.0 0.1 0.2 0.4 0.5 0.6 0.7 0.9
Current Bal. (US$,B)(+/-).. 0.3 0.3 0.6 1.0 1.4 2.1 3.0 4.1
JAPAN
Real GNP (%Z)evevervvancnnss 0.0 -0.1 -0.1 -0.2 -0.2 -0.2 -0.3 -0.3
Price Level (%)..... e 0.0 0.0 -0.0 =-0.0 -0.0 -0.1 =-0.1 =-0.1
Int. Rate (ST)(+#/=)..c..... 0.0 -0.0 -0.0 -0.0 -0.0 =-0.1 =-0.1 =-0.1
Exch. Rate (US$/Y)(%)...... -0.1 0.1 0.2 0.3 0.4 0.6 0.7 0.9
Current Bal. (US$,B)(+/-).. 0.1 -0.1 -0.5 =-0.7 -0.9 =-1.1 -1.4 -1.8
UNITED KINGDOM
Re8l GDP (%)eeevvvvvencnnns 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Price Level (%)...c..cvcuvnn 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Int. Rate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
Exch. Rate (USS$/PS)(%)..... -0.3 -0.3 -0.1 0.0 0.0 0.1 0.2 0.3
0.1 0.0 0.0 -0.1 -0.0 0.0 0.0 0.1

Current Bal. (US$,B)(+/-)..

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-8: UK MONETARY SHOCK

UNITED STATES

Real GNP (%)....cvvvevenen
Price Level (%)............
Int. Rate (ST)(+/-)........
Exch. Rate (FX/US$)(%).....
Current Bal. (US$,B)(+/-)..

CANADA

Real GNP (%)..civvveneennnn
Price Level (%)..ccveuennen..
Int. Rate (STY(+/=)........
Exch. Rate (US$/C$)(%).....
Current Bal. (US$,B)(+/-)..

GERMANY

Real GNP (%)..eeeevrerennn
Price Level (%)...ccevvenn.
Int. Rate (ST)(+/-)........
Exch. Rate (US$/DM)(%).....
Current Bal. (US$,B)(+/-)..

JAPAN

Real GNP (%)..ceeviveeennnn
Price Level (%)......cov...
Int. Rate (ST)(+/=)...cnn..
Exch. Rate (US$/Y)(%)......
Current Bal. (US$,B)(+/-)..

UNITED KINGDOM

Real GDP (%)ev-vvrrnnnnnnn
Price Level (%)............
Int. Rate (ST)(+/=)e.vv....
Exch. Rate (US$/PS)(%).....
Current Bal. (US$,B)(+/-)..

NOTE: Amounts shown are deviations from
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5 6 7
0 0.0 0.0 O
1 0.1 0.1 0.
1 0.1 0.1 o
0 -1.3 -1.6 ~-2.
2 0.3 0.4 O
0o -0.1 -0.1 -0.
1 0.1 0.0 O.
1 0.1 0.1 O
1 -0.0 0.0 -O.
0 -0.0 -0.0 -0.
0 0.0 0.0 O
1 0.1 0.1 O
1 0.1 0.1 O
0 0.0 0.1 O
2 0.4 0.7 1.
0 0.0 0.0 O.
0 0.0 0.0 O.
0 0.0 0.0 O.
1 -0.1 -0.1 -0.
2 0.3 0.4 0.
4 -1.5 -1.8 =-2.
0 -2.9 -3.9 -5.
0 1.0 1.0 1.
0 6.2 7.9 9.
9 -0.9 -1.4 -2.

the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline

N O OO — - N

SO ONO

mroooPo
AN =

AN O

O - O

[eR T NeleNo)

0o HFONH



~78-

TABLE A-9: GERMAN MONETARY SHOCK

ONWNO

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)..cvveenevnnnnn 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.
Price Level (%)........c.... 0.0 0.1 0.1 0.1 0.1 0.2 0.2 O
Int. Rate (STY(+/=)........ 0.0 0.1 0.1 0.1 0.2 0.2 0.2 o0
Exch. Rate (FX/US$)(%)..... -0.9 -1.2 -1.3 =-1.5 =-1.6 =-1.8 =-2.0 -2.
Current Bal. (US$,B)(+/-).. 0.2 0.9 1.0 1.1 1.3 1.4 1.2 1.
CANADA
Real GNP (%) vereiennnnnn -0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 =-0.2
Price Level (%).....ccvuun. 0.0 0.1 0.1 0.1 01 0.0 =-0.0 -0.1
Int. Rate (ST)(+/=)........ 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (US$/C$)(%)..... -0.0 -0.1 -0.1 =-0.1 =0.1 0.0 0.1 0.2
Current Bal. (US$,B)(+/-).. =-0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
GERMANY
Real GNP (%).evervvennnnnnn -0.3 -0.7 -0.9 -0.9 -0.8 -0.8 -0.8 -0.9
Price Level (%)............ -0.5 -0.7 -0.9 =-1.2 -1.6 =-2.0 =-2.4 -2.8
Int. Rate (STY(+/=)........ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (USS/DM)(%)..... 2.9 3.6 4.0 4.5 5.0 5.6 6.1 6.7
Current Bal. (US$,B)(+/-).. 0.5 0.1 -0.5 -0.5 -0.9 ~-1.4 -1.9 ~-2.3
JAPAN
Real GNP (%)..vveverevnnnnn 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Price Level (%)...cvvvvnnn. 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Int. Rate (ST)(+/=)........ 0.0 0.0 0.0 0.0 0.0 0.0 01 0.1
Exch. Rate (US$/Y)(%)...... -0.2 -0.1 -0.2 -0.2 =-0.2 =-0.2 -0.3 -0.4
Current Bal. (USS,B)(+/-).. 0.3 0.3 0.3 0.7 0.9 1.1 1.5 1.9
UNITED KINGDOM
Real GDP (%)e.eevveeeerenns 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1
Price Level (%)............ 0.3 0.4 0.4 0.5 0.6 0.7 0.9 1.0
Int. Rate (ST)(+/-)........ 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4
Exch. Rate (USS$/PS)(%)..... -0.4 -0.5 -0.4 -0.5 =-0.6 -0.7 -0.7 =-0.9
Current Bal. (US$,B)(+/-).. 0.0 0.1 0.4 0.4 0.5 0.7 0.9 1.1

NOTE: Amounts shown are deviations from the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-10: JAPANESE MONETARY SHOCK

UNITED STATES

Real GNP (%)...............
Price Level (%)............
Int. Rate (ST)(+/-)........
Exch. Rate (FX/US$)(%).....
Current Bal. (US$,B)(+/-)..

CANADA

Real GNP (%).veeevevinnnn..
Price Level (%)..c.vivunnn.
Int. Rate (ST)(+/-)........
Exch. Rate (US$/CS$)(%).....
Current Bal. (US$,B)(+/-)..

GERMANY

Real GNP (%)..cveevvunnnn.
Price Level (%)............
Int. Rate (ST)(+/-)........
Exch. Rate (US$/DM)(%).....
Current Bal. (US$,B)(+/-)..

JAPAN

Real GNP (%)...ccevvvvnn...
Price Level (%)...cc.veu....
Int. Rate (ST)(+/=)........
Exch. Rate (US$/Y)(%)......
Current Bal. (US$,B)(+/-)..

UNITED KINGDOM

Real GDP (%)...vevvuuunan..
Price Level (%)............
Int. Rate (ST)(+/-)e.......
Exch. Rate (USS$/PS)(%).....
Current Bal. (US$,B)(+/-)..

NOTE: Amounts shown are deviations from the baseline path.
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1 2 3 4 5
0.0 -0.0 -0.1 -0.1 -0.1
0.0 0.0 0.0 0.0 -0.0
0.0 0.0 -0.0 -0.1 -0.1
-0.6 =-0.7 -0.9 -1.3 ~1.5
0.1 -0.5 -1.3 -1.9 -2.2
0.0 -0.0 =-0.1 -0.1 -0.1
0.0 0.1 0.0 0.0 =-0.0
0.0 0.0 -0.0 -0.1 -0.1
-0.0 -0.1 -0.1 =-0.1 -0.0
0.0 -0.1 -0.1 -0.2 -0.3
0.1 0.1 0.1 0.1 0.1
0.0 0.1 0.1 0.1 0.2
0.0 0.0 0.1 0.1 0.1
0.0 -0.0 0.0 0.1 0.2
0.4 0.3 0.6 0.8 1.0
-0.6 -1.5 -2.3 -2.9 -3.4
-0.1 -0.3 -0.6 ~-1.1 ~-1.7
1.0 1.0 1.0 1.0 1.0
2.7 3.2 4.1 5.2 6.3
-1.1 -1.3 =-0.5 0.0 0.3
0.0 0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.1 0.1
0.0 0.0 0.1 0.1 0.1
-0.1 -0.2 -0.1 -0.1 -0.0
0.1 0.0 -0.1 -0.4 -0.6

(%) = percentage deviation from baseline

(+/-) =

absolute deviation from baseline
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TABLE A-11: US MONETARY SHOCK

YEARS AFTER SHOCK

O Wr NN W o 0 NONO

NN WO

1 2 3 4 5 6 7
UNITED STATES
Real GNP (%)evevvvnenennnn. -0.4 -1.0 =-1.4 -1.5 =-1.5 =-1.4 ~-1.2
Price Level (%)............ -0.1 -0.2 =-0.6 -1.0 =-1.5 =-2.1 =-2.6
Int. Rate (ST)(+/=)..e..... 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (FX/US$)(%)..... 1.6 2.5 3.1 3.9 4.7 5.4 6.1
Current Bal. (USS$,B)(+/-).. 1.4 1.2 1.0 0.6 =-0.3 =-1.1 =-2.1
CANADA
Real GNP (%).evvuvnennennnn -0.4 -0.9 -1.3 -1.3 -1.1 =-1.0 -0.8
Price Level (%)e.eeeuvnnnn. -0.1 -0.3 -0.8 -1.5 =-2.4 =-3.4 -4.5
Int. Rate (ST)(#/-)........ 1.0 0.9 0.8 0.7 0.6 0.5 0.5
Exch. Rate (US$/C$)(%)..... 0.0 -0.1 0.0 0.2 0.6 1.1 .1.6
Current Bal. (US$,B)(+/-).. =-0.2 -0.4 -0.8 -0.8 -0.8 -0.9 -1.0
GERMANY
Real GNP (%)evvvvivenennnnn -0.1 -0.1 0.1 0.2 0.2 0.4 0.5
Price Level (%)....ccveu... 0.3 0.4 0.6 0.8 0.9 1.2 - 1.4
Int. Rate (ST)(+/-=)........ 0.4 0.4 0.4 0.5 0.6 0.8 0.9
Exch. Rate (US$/DM)(%)..... -1.6 -2.6 =-3.3 =4.2 -5.0 -5.8 -6.6
Current Bal. (US$,B)(+/-).. =-0.6 =-0.9 -1.5 -2.3 -3.0 -3.6 -4.2
JAPAN
Real GNP (%)evvevevennnnnnn 0.3 0.5 0.6 0.8 1.0 1.3 1.6
Price Level (%)...cecvuunn. 0.1 0.1 0.2 0.3 0.5 0.7 1.0
Int. Rate (ST)(+/-)eeveen... 0.1 0.2 0.2 0.2 0.3 0.4 0.5
Exch. Rate (US$/Y)(%)...... -2.2 -2.7 -3.6 =4.5 -5.4 -6.3 ~-7.3
Current Bal. (USS$,B)(+/-).. 0.7 1.1 0.9 1.9 3.3 4.9 7.0
UNITED KINGDOM
Real GDP (%)eevvvvennacnnns 0.1 0.1 0.2 0.1 0.0 -0.0 -0.1
Price Level (%)...evvevnnnn 0.5 0.9 1.1 1.5 1.9 2.3 2.7
Int. Rate (STY(+/=)e....... 0.1 0.1 0.4 0.5 0.6 0.8 1.0
Exch. Rate (US$/PS)(%)..... -2.2 -3.5 -4,1 -5.1 -6.2 -7.0 ~-7.9
Current Bal. (USS$,B)(+/-).. 0.1 0.2 0.5 0.6 1.0 1.9 3.0

NOTE: Amounts shown are deviations from the baseline path.

(%) = percentage deviation from baseline
{+/-) = absolute deviation from baseline

VOV O
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TABLE A-12: 5-COUNTRY MONETARY SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)..ovvvinenn.... -0.4 -0.9 -1.3 -1.5 ~-1.5 -1.4 ~-1.3 ~-1.1
Price Level (%)............ -0.0 -0.1 -0.4 -0.8 -1.3 -1.9 =-2.5 =-3.1
Int. Rate (ST)(+/=)e..un... 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (FX/US$)(%)..... -0.0 0.4 0.7 1.1 1.5 1.9 2.3 2.6
Current Bal. (US$,B)(+/-).. 1.5 1.5 0.5 =-0.7 =-1.9 -3.0 -4.0 =-5.3
CANADA
Real GNP (%)..cveviveen.... -0.4 -1.0 -1.4 =-1.6 =-1.7 =-1.7 ~-1.7 ~-1.6
Price Level (%)............ 0.0 -0.2 -0.8 =-1.7 =-2.9 =-4.4 =-6.0 =-7.8
Int. Rate (ST)(+/~)........ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (US$/C$)(%)..... -0.1 0.1 0.6 1.5 2.7 4.2 5.9 7.8
Current Bal. (US$,B)(+/-).. =-0.2 -0.4 =-0.7 -0.6 -0.4 -0.3 -0.1 0.1
GERMANY
Real GNP (%)...covvio.. -0.2 -0.4 =-0.4 -0.3 -0.0 0.3 0.6 0.9
Price Level (%)............ 0.1 0.1 0.2 0.3 0.4 0.5 0.7 1.0
Int. Rate (ST)(+/=)........ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (US$/DM)(%)..... -0.1 -0.4 -1.0 -1.8 -2.8 -3.8 -4.9 -6.1
Current Bal. (US$,B)(+/-).. 0.0 -0.5 -1.2 =-1.9 =-2.7 =-3.5 =-4.1 =-4.4
JAPAN
Real GNP (%)...vveveunnenn. -0.3 -0.9 -1.4 =-1.7 -1.8 =-1.6 -1.3 =-0.8
Price Level (%)............ -0.0 -0.1 -0.3 -0.6 -1.0 =-1.3 -1.5 ~-1.6
Int. Rate (ST)(+/-)........ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (USS$/Y)(%)...... 0.1 -0.1 -0.1 -0.3 =-0.6 =-1.1 -1.8 =-2.6
Current Bal. (US$,B)(+/-).. =-0.5 0.1 0.8 2.2 3.9 5.6 7.7 10.0
UNITED KINGDOM
Real GDP (%)...vvvrnnvrnnn -0.4 -0.6 -0.6 -0.6 =-0.6 =-0.7 =-0.7 ~-0.8
Price Level (%)............ -0.1 0.1 0.3 n.4 0.3 0.1 -C.2 -0.6
Int. Rate (ST)(+/-)........ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Exch. Rate (US$/PS)(%)..... 0.1 -1.0 -1.9 =-2.7 =-3.3 =-3.6 =-3.9 =-3.8
Current Bal. (USS$,B)(+/-).. 0.1 0.1 0.0 0.1 0.5 1.0 1.7 2.5

NOTE: Amounts shown are deviations from the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-13: CANADIAN EXCHANGE RATE SHOCK

- . s e S e W R e e TP P P e P S W M S YR R P D R W WP e P e R e e e e

-----------------------------------------------

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%) ' uvveeeennnn.. 0.1 0.1 -0.0 -0.0 -0.0 -0.0 =-0.0 =-0.0
Price Level (%)...cv.uvvn... 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0
Int. Rate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
Exch. Rate (FX/US$)(%)..... -1.2 -1.4 -1.6 =-1.6 =-1.4 =-1.3 -1.2 ~-1.0
Current Bal. (USS$,B)(+/-).. 1.7 1.1 0.1 0.1 0.4 0.4 0.4 0.5
CANADA
Real GNP (%)..vvvenneen.n. -0.0 -0.6 -1.0 -0.9 =-0.7 -0.5 -0.4 ~-0.3
Price Level (%)....ccvvun.. -1.3 -1.5 -1.8 =-2.2 -2.6 =-3.0 =-3.5 -3.9
Int. Rate (ST)(+/-)........ 0.1 -0.0 -0.2 -0.3 -0.3 =-0.3 -0.3 =-0.3
Exch. Rate (USS$/CS$)(%)..... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Current Bal. (US$,B)(+/-).. 0.4 0.3 0.4 0.5 0.6 0.6 0.6 0.5
GERMANY
Real GNP (%)..evieenennnn. 0.1 0.0 -0.1 -0.1 -0.1 =-0.1 =-0.0 0.0
Price Level (%)............ -0.1 -0.1 -0.1 -0.1 =-0.1 =-0.1 -0.1 -0.1
Int. Rate (ST)(+/-)........ -0.1 -0.0 -0.1 -0.0 =-0.0 =-0.0 =-0.0 0.0
Exch. Rate (USS$S/DM)(%)..... 0.7 0.9 1.0 0.9 0.8 0.6 0.4 0.3
Current Bal. (US$,B)(+/-).. 0.1 0.2 0.5 0.6 0.7 0.7 0.6 0.6
JAPAN
Real GNP (%).. v, -0.2 -0.2 -0.2 -0.3 -0.2 -0.2 -0.2 -0.1
Price Level (%)..cvveeeenn. -0.0 -0.1 -0.1 -0.1 -0.2 -0.2 =-~0.3 =-0.3
Int. Rate (ST)(+/=)........ -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.0
Exch. Rate (US$/Y)(%)...... 0.5 0.7 1.0 0.9 0.8 0.7 0.6 0.5
Current Bal. (US$,B)(+/-).. ~-1.7 -0.7 -1..1 -1.6 ~-1.7 =-1.7 ~-1.7 -1.7
UNITED KINGDOM
Real GDP (%). ..t nennns 0.0 0.0 =-0.0 0.0 0.0 0.1 0.1 0.1
Price Level (%)............ -0.0 -0.2 -0.2 -0.3 =-0.3 -0.2 -0.2 -0.1
Int. Rate (ST)(+/-)........ -0.1 -0.1 -0.1 -0.1 -0.1 =-0.1 -0.1 -0.1
Exch. Rate (US$/PS)(%)..... 0.3 0.7 0.9 0.8 0.7 0.5 0.3 0.1
furrent Bal. (US$,B)(+/-).. =-0.2 -0.1 -0.3 -0.4 -0.4 -0.4 -0.4 -0.3

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-14: UK EXCHANGE RATE SHOCK

1 2 3 4 5 6 7 8
UNITED -STATES
Real GNP (%). v vvnennnnnnn 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0
Price Level (%)e.eveuenen.. 0.1 0.1 0.1 0.2-0.2 0.3 03 0.3
Int. Rate (ST)(+/=)..u..... 0.1 0.2 0.2 0.3 0.3 0.3 03 0.4
Exch. Rate (FX/US$)(%)..... -1.6 -1.5 -1.6 =-1.6 -1.6 -1.6 =-1.6 -1.6
Current Bal. (US$,B)(+/-).. 0.8 2.1 1.9 2.0 2.1 1.9 1.7 1.4
CANADA
Real GNP (%)eevvnnennnnens -0.0 -0.0 =-0.0 -0.1 =-0.1 =-0.1 =-0.1 -0.1
Price Level (%)....vuvun... 0.1 0.1 0.2 0.2 0.2 01 0.1 -0.0
Int. Rate (ST)(+/=)........ 0.1 0.2 0.2 0.2 0.2 02 02 0.2
Exch. Rate (US$/C$)(%)..... -0.1 -0.1 =-0.1 =-0.1 =-0.1 0.0 0.2 0.3
Current Bal. (US$,B)(+/-).. 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1
GERMANY
Real GNP (%). v v vuennennnn 0.1 0.0 =-0.0 -0.1 -0.0 -0.0 0.0 0.0
Price Level (%)..vuvervunenn. -0.1 -0.1 =-0.1 -0.1 =-0.1 =-0.1 =-0.1 -0.1
Int. Rate (ST)(+/=).e....... -0.1 -0.0 -0.0 =-0.0 =-0.0 -0.0 -0.0 -0.0
Exch. Rate (US$/DM)(%)..... 0.9 0.9 1.0 1.0 0.9 0.9 0.9 0.8
Current Bal. (US$,B)(+/-).. 0.5 0.3 0.6 0.8 0.9 1.1 1.3 1.6
JAPAN
Real GNP (%).evevvuenuenens -0.2 -0.2 =-0.2 -0.2 -0.2 =-0.2 =-0.2 -0.2
Price Level (%)............ -0.0 -0.0 -0.1 =-0.1 -0.1 -0.2 =-0.2 =-0.2
Int. Rate (ST)(+/=)e....... -0.0 -0.1 -0.1 =-0.1 =-0.1 -0.1 -0.1 -0.1
Exch. Rate (US$/Y)(%)...... 1.1 0.7 1.0 1.0 0.9 0.9 1.0 1.0
Current Bal. (US$,B)(+/-).. =-0.4 =-0.9 -0.4 -0.9 -1.2 -1.1 =-1.2 -l.4
UNITED KINGDOM
Real GDP (%) vvvvnnnnnnns -0.4 -0.4 -0.5 -0.3 =-0.1 0.1 0.3 0.4
Price Level (%).veveuvnnn.. -1.3 -1.5 =-1.8 =2.1 =2.4 =-2.7 =-3.0 =-3.1
Int. Rate (ST)(#/=)cevnnn.. -0.5 =-0.4 =-0.7 -0.9 -0.9 -1.0 -1.1 -1.1
Exch. Rate (US$/PS)(%)..... 5.0 5.0 5.0 50 50 50 50 5.0
Current Bal. (US$,B)(+/-).. =-0.1 =-1.0 =-2.0 -2.3 -2.6 =-3.0 -3.5 -4.1

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-15: GERMAN EXCHANGE RATE SHOCK

- - - nES ... "o e------- .- ... ---"--

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)...... ..., 0.1 0.2 0.1 0.1 0.1 0.0 0.0 -0.0
Price Level (%)............ 0.1 0.1 0.2 0.3 0.3 0.3 0.4 0.4
Int. Rate (ST)(+/=)........ 0.1 0.2 0.3 0.3 0.4 0.4 04 0.4
Exch. Rate (FX/US$)(%)..... -2.7 -2.5 -2.6 -2.6 =-2.7 -2.8 -2.8 =-2.9
Current Bal. (US$,B)(+/-).. 1.6 3.1 2.4 2.4 2.5 2.2 1.9 1.4
CANADA
Real GNP (%). e evneennnnn. -0.0 =-0.1 -0.1 -0.2 =-0.2 =-0.2 =-0.2 -0.2
Price Level (%)............ 0.2 0.2 0.3 0.3 0.2 0.1 -0.1 -0.2
Int. Rate (ST)(+/=)........ 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.2
Exch. Rate (USS$/C$)(%)..... -0.1 -0.2 -0.2 -0.2 -0.1 0.1 0.3 0.5
Current Bal. (US$,B)(+/-).. 0.0 -0.1 -0.0 -0.0 =~-0.1 -0.1 -0.0 =-0.0
GERMANY
Real GNP (%). v vveveennnnn. -0.2 -0.7 -1.0 -0.9 -0.7 -0.5 -0.4 -0.3
Price Level (%)............ -1.0 -1.1 -1.4 =-1.7 -2.0 =-2.4 =-2.8 =-3.2
Int. Kate (ST)(+/=)........ -1.3 -0.4 -0.7 -1.0 -1.2 ~-1.5 =-1.7 ~-1.9
Exch. Rate (US$/DM)(%)..... 5.0 5.0 5.0 5.0 50 50 50 5.0
Currert Bal. (US$,B)(+/-).. =0.6 =-0.8 -1.4 =-1.6 =2.0 =3.0 =4.1 =5.6
JAPAN
Real GNP (%).cvvivieennnnns -0.4 -0.5 =-0.4 =-0.4 -0.5 -0.5 =-0.5 =-0.6
Price Level (%)........c... -0.1 -0.1 -0.2 -0.2 =-0.3 -0.4 -0.5 -0.6
Int. Rate (ST)(+/-)........ -0.1 -0.2 =-0.1 -0.1 =-0.2 -0.2 =-0.2 =-0.2
Exch. Rate (US$/Y)(%)...... 2.2 1.3 1.8 2.0 2.0 2.2 2.3 2.5
Currert Bal. (US$,B)(+/-).. =-1.6 =-1.7 -1.1 -2.2 -2.8 =-3.1 =-3.7 =-4.6
UNITED KINGDOM
Real GDP (%)..vueeieevnnnnn 0.0 -0.0 -0.0 0.0 0.1 0.1 0.1 0.1
Price Level (%)............ -0.3 -0.3 -0.4 =-0.5 -0.6 -0.7 -0.8 -0.8
Int. Rate (ST)(+/-)........ -0.1 -0.2 -0.2 -0.3 -0.3 -0.3 -0.3 -0.4
Exch. Rate (USS$/PS)(%)..... 2.0 1.8 1.8 1.9 2.0 2.1 2.1 2.2
Current Bal. (USS$,B)(+/-).. =-0.3 =-0.5 =-0.7 =-0.9 -1.0 ~-1.2 ~-1.5 ~-1.8

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-16: JAPANESE EXCHANGE RATE SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%). ..., 0.0 0.1 0.1 0.1 0.1 0.0 -0.0 =-0.0
Price Level (%)............ 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Int. Rate (ST)(+/-)........ 0.1 0.2 0.2 0.3 0.3 0.3 0.3 0.3
Exch. Rate (FX/US$)(%)..... -1.8 -2.0 -2.0 -2.0 -1.9 -1.9 -1.8 -1.8
Current Bal. (USS$,B)(+/-).. 0.8 1.9 2.0 1.9 1.7 1.4 ¢.9 0.4
CANADA
Real GNP (%).....cvvvun... 0.0 -0.0 -0.0 -0.1 -0.1 =-0.1 -C.1 =-0.1
Price Level (%)............ 0.1 0.2 0.2 0.3 0.3 0.2 c.2 0.1
Int. Rate (ST)(+/-)........ 0.1 0.2 0.2 0.2 0.2 0.2 .2 0.2
Exch. Rate (US$/C$)(%)..... -0.0 -0.1 -0.2 -0.2 =-0.1 -0.1 C.0 0.1
Current Bal. (US$,B)(+/-).. 0.1 0.0 0.0 0.0 0.0 0.0 C.0 -0.0
GERMANY
Real GNP (%).....cocvvunn... 0.2 0.1 -0.0 -0.1 -0.1 =-0.1 -0.0 =-0.0
Price Level (%)............ -0.1 ~-0.2 -0.2 =-0.1 -0.1 -0.1 =~0.1 =-0.1
Int. Rate (ST)(+/-)........ -0.2 -0.1 -0.1 =-0.0 -0.0 =-0.0 =-0.0 0.0
Exch. Rate (US$/DM)(%)..... 1.0 1.3 1.4 1.4 1.3 1.2 1.1 1.0
Current Bal. (US$,B)(+/-).. 0.9 0.7 0.9 1.2 1.4 1.6 1.7 1.9
JAPAN
Real GNP (%)....ccvvvun... -0.6 -1.1 -1.2 -1.0 -1.0 -1.0 -1.0 =-0.9
Price Level (%)..vovvuen... -0.2 -0.4 -0.6 -0.7 -0.9 -1.1 -1.3 ~-1.5
Int. Rate (ST)(+/=)........ -0.3 -0.4 -0.4 -0.4 -0.3 -0.3 -0.3 =-0.3
Exch. Rate (US$/Y)(%)...... 5.0 5.0 5.0 5.0 50 50 50 5.0
Current Bal. (US$,B)(+/-).. -2.1 <4.7 -5.7 -6.5 -7.4 -8.2 -8.9 -9.7
UNITED KINGDOM
Real GDP (%).veeeeeeennnn.. -0.0 =-0.0 =-0.0 0.0 0.1 0.1 0.1 0.2
Price Level (%)............ -0.2 -0.3 -0.4 -0.4 -0.5 -0.5 -0.5 -0.5
Int. Rate (ST)(+/=)........ -0.1 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
Exch. Rate (US$/PS)(%)..... 1.3 1.7 1.6 1.4 1.4 1.3 1.2 1.1
Current Bal. (US$,B)(+/-).. 0.0 -0.2 -0.5 -0.7 -0.8 =-0.9 -1.0 ~-1.1

NOTE: Amounts shown are deviations from the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline



-86-

TABLE A-17: 4-CURRENCY EXCHANGE RATE SHOCK

UNITED STATES

Real GNP (%).......cuo....
Price Level (%)............
Int. Rate (ST)(+/=)........
Exch. FRate (FX/US$)(%).....
Current. Bal. (US$,B)(+/-)..

CANADA

Real GNP (%). v eerivneannn..
Price level (%)...covo.....
Int. Rate (ST)(+/=)........
Exch. Rate (US$/C$)(%).....
Current. Bal. (US$§,B)(+/-)..

GERMANY

Real GNP (%)..cccuvuennn...
Price Level (%)............
Int. Rate (ST)(+/-)........
Exch. FRate (US$/DM)(%).....
Current. Bal. (US$,B)(+/-)..

JAPAN

Real GNP (%)..cvvivivennnn.
Price Level (%)............
Int. Rate (ST)(+/-)..v.....
Exch. Rate (US$/Y)(%)......
Current. Bal. (US$,B)(+/-)..

UNITED KINGDOM

Real GDP (%).-cveevereneenn
Price lLevel (%)............
Int. Rate (ST)(+/=)........
Exch. Rate (US$/PS)(%).....
Current. Bal. (US$,B)(+/-)..

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-18: CANADIAN PRICE SHOCK

- - o Y > A = S D M A AR R S S R e W R R P R e W W

1 2 3 4 5
UNITED STATES
Real GNP (%)...vvvuenerennnn -0.0 -0.0 0.0 0.0 -O.
Price Level (%)...veeen.n.. 0.0 0.0 0.0 0.0 0.
Int. Rate (ST)(+/=)........ -0.0 -0.0 0.0 0.0 O
Exch. Rate (FX/US$)(%)..... =0.2 0.2 0.5 0.8 O
Current Bal. (USS,B)(+/-).. =-0.6 =-0.2 =-0.0 0.1 -0.
CANADA
Real GNP (%).veeveneenenens -0.4 -0.4 -0.1 0.1 O.
Price Level (%).....ccvutn. 1.3 2.3 3.3 4.1 4.
Int. Rate (ST)(+/-)........ 1.2 1.0 0.9 0.8 O.
Exch. Rate (US$/C$)(%)..... 0.4 -1.6 =3.0 -4.0 -4,
Current Bal. (US$,B)(+/-).. =-0.2 -0.4 -0.4 -0.6 .-0.
GERMANY
Real GNP (%).cvvcreveennnnn 0.0 -0.0 -0.1 -0.1 -0.
Price Level (%)..cccvevnnn. 0.0 0.0 0.0 0.0 O
Int. Rate (ST)(+/=)eeeunnn. 0.0 -0.0 0.0 0.0 O.
Exch. Rate (US$/DM)(%)..... 0.1 0.1 -0.0 -0.1 -O.
Current Bal. (USS,B)(+/-).. 0.2 -0.1 =-0.2 =-0.3 ~-0.
JAPAN
Real GNP (%).cvcvveveonnenn -0.0 -0.0 -0.0 0.0 O.
Price Level (%)......... .. 0.0 0.0 0.0 0.0 0.
Int. Rate (ST)(+/=)........ 0.0 =-0.0 =-0.0 0.0 O.
Exch. Rate (US$/Y)(%)...... 0.1 0.0 =-0.1 -0.1 -0.
Current Bal. (USS$,B)(+/-).. 0.1 -0.3 -0.1 0.1 0.
UNITED KINGDOM
Real GDP (%) -cvevrveennnes -0.0 -0.0 -0.0 =-0.0 -O.
Price Level (%)............ -0.1 -0.0 -0.0 0.0 O.
Int. Rate (ST)(+/=)........ 0.0 0.0 0.0 0.0 O
Exch. Rate (USS$/PS)(%)..... 0.4 0.2 0.0 -0.1 -0.
Current Bal. (USS$,B)(+/-).. 0.1 -0.1 =-0.1 -0.0 -O.

NOTE: Amounts shown are deviations from
(%) = percentage deviation from baseline
absolute deviation from baseline
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TABLE A-19: UK PRICE SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)eeveverennennnnn -0.0 -0.0 -0.1 -0.1 -0.1 -0.0 -0.0 -0.0
Price Level (%)...evuvuun.n. 0.0 0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0
Int. Rate (ST)(#/=)ecn..... -0.0 -0.0 -0.0 -0.1 -0.1 -0.1 =-0.1 -0.1
Exch. Rate (FX/US$)(%)..... 0.1 0.4 0.4 0.3 0.3 0.2 0.2 0.1
Current. Bal. (US$,B)(+/-).. =-0.1 -0.5 -1.1 -1.4 -1.4 -1.6 -1.7 -1.6
CANADA
Real GNP (%) cvvverenennnns -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0. -0.0
Price Level (%)eceveunnnn.. 0.0 0.0 0.0 0.0 -0.0 -0.0 -0.0 -0.0
Int. Rate (ST)(+/=)ec...... 0.0 -0.0 -0.0 -0.1 -0.1 -0.1 -0.1 -0.1
Exch. Rate (US$/C$)(%)..... -0.0 -0.0 -0.0 =-0.1 -0.1 -0.1 =-0.1 -0.1
Current Bal. (US$,B)(+/-).. -0.0 -0.0 -0.1 =-0.1 -0.1 =-0.1 -0.1 -0.1
GERMANY
Real GNP (%).eveveenenennn. -0.0 -0.1 -0.1 =-0.1 -0.2 -0.2 -0.1 -0.1
Price Level (%)eeveveeennn. 0.0 -0.0 -0.0 -0.0 -0.1 -0.1 =-0.2 -0.2
Int. Rate (ST)(+/=)ee.n.... 0.0 -0.0 -0.0 -0.0 -0.1 -0.1 -0.1 -0.1
Exch. Rate (US$/DM)(%)..... 0.0 0.0 0.1 0.2 0.2 0.2 0.2 0.2
Current Bal. (US$,B)(+/-).. =-0.1 -0.3 -0.4 -0.5 -0.7 -0.9 -1.1 -l.4
JAPAN
Real GNP (). evvenenennnnnn -0.0 -0.0 -0.0 -0.1 -0.1 -0.1 -0.1 -0.1
Price Level (%)......c..... -0.0 -0.0 -0.0 -0.0 -0.0 -0.1 -0.1 -0.1
Int. Rate (ST)(#/-)...c..... -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0 -0.0
Exch. Rate (US$/Y)(%)...... 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.3
Current Bal. (US$,B)(+/-).. =-0.0 -0.3 -0.3 -0.3 -0.4 -0.5 -0.6 -0.8
UNITED KINGDOM
Real GDP (%).evvevuenncannnn -0.3 -0.4 -0.6 -1.0 -1.3 -1.6 -1.8 -1.9
Price Level (%)...vvevennnn 1.5 2.5 3.1 3.6 40 4.2 4.1 3.8
Int. Rate (ST)(#/=)eevvenn. 0.7 0.8 1.3 1.5 1.5 1.5 1.3 1.0
Exch. Rate (US$/PS)(%)..... -0.4 -2.1 -1.9 =-1.7 -1.7 -1.6 -1.4 -1.2
Currert Bal. (US$,B)(+/-).. =-0.6 -0.4 0.4 0.5 0.7 0.9 1.0 1.1

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-20: GERMAN PRICE SHOCK

1 2 3 4
UNITED STATES
Real GNP (%). . vevvennnnnnn. 0.0 0.0 0.0 -O0.
Price Level (%)............ 0.1 0.1 0.1 0.
Int. Rate (ST)(+/=)ev.n.... 0.0 0.1 0.1 o.
Exch. Rate (FX/US$)(%)..... -0.9 -0.4 =-0.1 -0.
Current Bal. (US$,B)(+/-).. 0.4 0.8 0.1 -0.
CANADA
Real GNP (%).......ccou... -0.0 =-0.1 -0.1 -O.
Price Level (%)............ 0.1 0.1 0.1 0.
Int. Rate (ST)(+/-)........ 0.1 0.1 0.1 0.
Exch. Rate (USS$/C$)(%)..... -0.1 -0.1 -0.1 -0.
Current Bal. (US$,B)(+/-).. =0.0 -0.1 =-0.1 -0.
GERMANY
Real GNP (%)..cvverennnnn. -0.6 -0.8 -0.9 ~-1.
Price Level (%)............ 0.9 1.6 2.2 2.
Int. Rate (ST)(+/=)........ 1.6 1.7 1.7 1.
Exch. Rate (US$/DM)(%)..... 2.2 1.3 0.5 0.
Current Bal. (US$,B)(+/-).. 0.8 0.7 1.7 2.
JAPAN
Real GNP (%).ceveeveennn... 0.0 -0.0 0.0 O.
Price Level (%)............ -0.0 -0.0 -0.0 0.
Int. Rate (ST)(+/=)........ 0.0 -0.0 0.0 oO.
Exch. Rate (US$/Y)(%)...... -0.0 -0.1 =-0.1 -oO.
Current Bal. (US$,B)(+/-).. 0.1 -0.0 0.3 O.
UNITED KINGDOM
Real GDP (%)-veevrvvernnnn. 0.0 0.1 0.1 oO.
Price Level (%)...cvvvuen.. 0.1 0.2 0.2 O.
Int. Rate (ST)(+/-)........ -0.0 0.0 0.1 o.
Exch. Rate (USS/PS)(%)..... 0.4 -0.1 -0.3 ~-0.
Current Bal. (USS$,B)(+/-).. =-0.2 =-0.1 0.1 0.

NOTE: Amounts shown are deviations from

5 6 7
0 -0.0 -0.0 -0.0
1 0.1 0.1 0.1
1 0.1 0.1 0.1
1 -0.1 -0.2 -0.2
3 -0.6 -0.8 ~-1.2
1 -0.1 -0.1 -0.2
0 -0.0 -0.1 -0.2
0 0.0 0.0 0.0
1 0.0 0.1 0.2
1 -0.1 -0.2 -0.2
0 -1.1 -1.3 -1l.4
6 3.0 3.2 3.4
8 1.9 1.9 1.9
6 0.7 0.8 0.9
6 3.2 4.1 5.1
0o 0.0 0.1 0.1
0 0.0 0.0 0.1
0 0.0 0.0 0.0
1 -0.1 -0.1 -0.2
5 0.6 0.9 1.3
1 0.1 0.1 0.1
4 0.5 0.6 0.7
1 0.2 0.2 0.3
4 -0.5 -0.6 -0.6
1 0.1 0.2 0.3

the baseline path.

(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-21:
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JAPANESE PRICE SHOCK

UNITED KINGDOM

Real GDP (%)...cvvvienennnn -0.
Price Level (%)......c..... -0.
Int. Rate (ST)(+/-)........ -0.
Exch. Rate (US$/PS)(%)..... 0.
Current Bal. (US$,B)(+/-).. -O.

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline

1
UNITED STATES
Real GNP (%)..vevivennnnnn. 0.0
Price Level (%)....ccvu.... 0.1
Int. Rate (ST)(+/~)........ 0.0
Exch. Rate (FX/US$)(%)..... -0.2
Current Bal. (US$,B)(+/-).. 0.3
CANADA '
Real GNP (%).evveeenennnnn, 0.0
Price Level (%).e.cvennn... 0.1
Int. Rate (ST)(+/=)........ - 0.0
‘Exch. Rate (US$/C$)(%)..... -0.1
Current Bal. (US$,B)(+/-).. =0.0
GERMANY
Real GNP (%)e.eueeerennnn.. 0.1
Price Level (%)....cc.... 0.0
Int. Rate (ST)(+/-)..... ... 0.0
Exch, Rate (US$/DM)(%)..... 0.1
Current Bal. (US$,B)(+/-).. 0.2
JAPAN
Real GNP (%)..vvvvvenennnnn -0.6
Price Level (%)....ccv.u... 1.4
Int. Rate (ST)(+/=)........ 0.9
Exch. Rate (US$/Y)(%)...... 0.1
Current Bal. (US$,B)(+/-).. -2.9
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TABLE A-22: US PRICE SHOCK

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%). .. vevennnnn. -0.1 -0.3 -0.7 -1.1 -1.2 -1.1 =-1.0 -0.8
Price Level (%).....cccvu... 1.2 1.6 1.8 1.9 1.8 1.6 1.3 1.1
Int. Rate (ST)(+/=)........ 1.3 1.4 1.3 1.1 0,9 0.8 0.7 0.5
Exch. Rate (FX/US$)(%)..... 0.3 0.4 0.1 0.1 0.0 0.1 0.2 0.2
Current Bal. (US$,B)(+/-).. 1.1 -1.5 -4.0 =-5.6 =-7.2 -8.7 ~10.3 -11.6
CANADA
Real GNP (%).veeeernnvennn. 0.1 -0.2 -0.8 -1.1 -1.1 -1.0 -0.8 =-0.6
Price Level (%)....cvveunnn 0.3 -0.0 -0.4 =-0.9 -1.5 =-2.3 =-3.1 -3.9
Int. Rate (ST)(+/-)........ 0.4 0.8 0.7 0.6 0.4 0.2 0.1 -0.0
Exch. Rate (US$/C$)(%)..... -0.3 1.2 2.1 2.7 3.3 3.9 4.5 5.2
Current Bal. (US$,B)(+/-).. 0.0 0.2 -0.1 -0.2 -0.1 -0.1 -0.0 0.1
GERMANY
Real GNP (%)..ceeeennenasn 0.0 0.1 0.2 0.1 0.0 -0.0 0.0 0.1
Price Level (%)..c.cveuvn... 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.6
Int. Rate (ST)(+/=)........ 0.2 0.1 0.1 0.2 0.2 0.3 0.3 0.4
Exch. Rate (US$/DM)(%)..... -0.5 -0.7 -0.5 -0.5 -0.5 -0.6 -0.8 ~-1.0
Current Bal. (US$,B)(+/-).. -0.1 0.1 0.3 0.1 0.2 0.4 0.6 0.9
JAPAN
Real GNP (%)..cvieeneerennn 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3
Price Level (%)......c..... 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.4
Int. Rate (ST)(+/=)........ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Exch. Rate (US$/Y)(%)...... -0.5 -0.6 -0.5 -0.7 -0.7 -1.0 -1.2 ~-1.4
Current Bal. (US$,B)(+/-).. 1.8 1.0 1.5 1.4 1.6 1.8 2.5 3.3
UNITED KINGDOM
Real GDP (%)..veeereneennn 0.0 0.1 0.2 0.2 0.1 0.1 0.1 0.0
Price Level (%)...covvu.... 0.0 0.4 0.4 0.5 0.7 0.8 0.9 1.0
Int. Rate (ST)(+/=)........ -0.0 0.0 0.1 0.2 0.2 0.3 0.3 0.4
Exch. Rate (US$/PS)(%)..... 0.2 -0.9 -0.8 -0.9 -1.0 -1.2 -1.4 -1.4
Current Bal. (US$,B)(+/-).. 0.4 0.5 0.8 0.4 0.2 0.2 0.4 0.8.

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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TABLE A-23: 5-COUNTRY PRICE SHOCK

Sustained 1% Increase in Price Equation Residuals
q

1 2 3 4 5 6 7 8
UNITED STATES
Real GNP (%)...vivevennn.. -0.1 -0.3 -0.9 -1.2 -1.4 =-1.2 -1.1 -0.8
Price Level (%)............ 1.4 1.7 2.0 2.1 2.0 1.7 1.4 1.1
Int. Rate (ST)(+/=)........ 1.4 1.5 1.4 1.1 0.9 0.8 0.6 0.5
Exch. Rate (FX/US$)(%)..... -0.9 1.0 1.3 1.4 1.4 1.4 1.5 1.6
Current Bal. (US$,B)(+/-).. 1.1 -1.8 -6.5 -8.7 -11.0 -13.1 -15.1 -16.7
CANADA
Real GNP (%)....cevveenn... -0.4 -0.7 =-1.0 -1.2 =~1.2 ~-1.1 -1.0 -0.8
Price Level (%)....cc...... 1.8 2.4 3.0 3.2 3.2 2.9 2.5 1.9
Int. Rate (ST)(+/=)........ 1.7 1.8 1.6 1.2 0.9 0.7 0.5 0.3
Exch. Rate (US$/C$)(%)..... -0.1 -0.7 =-1.2 =-1.5 -1.6 =-1.6 -1.5 -1.3
Current Bal. (US$,B)(+/-).. -0.2 -0.5 -0.8 -1.1 -1.3 =-1.3 ~-1.2 ~-1.2
GERMANY
Real GNP (%).vvvveveennnnn -0.5 -0.9 -1.1 -1.2 -1.5 -1.6 -1.7 -1.7
Price Level (%)...... e 1.1 1.8 2.4 2.9 3.2 3.5 3.6 3.7
Int. Rate (ST)(+/=)........ 1.9 1.8 1.9 2.0 2.0 2.1 2.0 1.9
Exch. Rate (US$/DM)(%)..... 1.9 0.7 0.1 0.3 0.4 0.3 0.2 -0.1
Current Bal. (US$,B)(+/-).. 0.9 0.3 1.2 1.6 1.8 2.3 3.0 3.8
JAPAN
Real GNP (%)...ccvivennannn -0.3 -0.7 -0.8 =-1.0 =-1.0 -0.8 =-0.5 =-0.3
Price Level (%)............ 1.4 1.7 1.9 1.9 1.8 1.8 1.7 1.8
Int. Rate (ST)(+/=)........ 1.0 0.7 0.5 0.3 0.1 0.1 0.1 0.1
Exch. Rate (US$/Y)(%)...... -0.2. -2.1 -2.1 -2.0 =-2.1 =-2.3 =2.4 =2.6
Current Bal. (US$,B)(+/-).. =-0.9 0.1 2.9 3.5 4.0 4.7 5.6 6.2
UNITED KINGDOM
Real GDP (%)..veeeenennnnnn -0.4 -0.2 -0.3 -0.7 =-1.1 =-1.4 -1.6 -1.8
Price Level (%)............ 1.4 3.0 3.7 4.5 5.1 5.5 5.6 5.4
Int. Rate (ST)(+/-)........ 0.6 1.0 1.7 1.9 2.0 2.1 1.9 1.7
Exch. Rate (US$/PS)(%)..... 1.1 -2.9 -3.0 -3.2 -3.2 =-3.2 -3.3 -3.1
Current Bal. (US$,B)(+/-).. =-0.3 -0.1 0.9 0.6 0.6 0.9 1.4 1.9

NOTE: Amounts shown are deviations from the baseline path.
(%) = percentage deviation from baseline
(+/-) = absolute deviation from baseline
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