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Introduction.

In the last few years we have observed a large and growing interest in the question
of the international coordination of economic policigs. From a theoretical point of view
the question is clear: cooperative equilibrium solutions are Pareto superior to non-
cooperative Nash equilibria and therefore policy coordination must be welfare improving
l. However, when one goes to measure empirically the welfare gains from cooperation 2,
one finds that the potential gains from policy coordination appear to be very small.

This surprising result can be understood by observing that the gains from policy
coordination depend on the size of the externalities deriving from the spillover effects
of policies across countries. The size of these externalities depend in turn on the
degree of interdependence among the different countries. The greater (lower) the degree
of interdependence the greater (smaller) the potential gains from policy coordination.
Interdependence depends in turn on a number of factors: the size of the trade and
financial linkages between countries (i.e. the degree of economic integration); the
relative size of different countries; and the exchange rate regime.

The relevance of the third factor depends on the idea that the international
transmission of economic disturbances and policies may be very different under
alternative exchange rate regimes. In particular, a number of open macro models suggest
that transmission effects might be small under flexible exchange rates given the greater
insulation properties of this regime. This observation leads to suspect that the small

gains from policy coordination in the OECD area found in previous research may depend on

1. Exceptions are the cases of counterproductive cooperation as in Rogoff (1985).

2. See Oudiz and Sachs (1984), Ishii, McKibbin and Sachs (1985), Sachs and McKibbin
(1986) and Sachs and Roubini (1987) for results based on simulation models. The absence
of large gains from coordination is also implicit in the small internmational multipliers
found in most large macroeconometric models of the world economy. On these multipliers,
see the results of the summary volume ([Bryant, Henderson, Holtham, Hooper, Symansky
(1988)]) of the Brookings project comparing 12 macro-models of the world economy.
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the relatively small trade linkages between the U.S., Japan and the Rest of the OECD and
on the existence flexible exchange rates among these regions. One is also led to suspect
that the degree of interdependence (and the potential gains from policy coordination)
may be much larger among the countries forming the European Monetary System: t;his region
is, in fact, characterized by a very high degree of opemmess and economic integration
between the member countries and by a system of substantially fixed exchange rates.

To assess empirically the importance of economic interdependence and the potential
gains from policy coordination under different exchange rate regimes, this paper will
analyze the international transmission of monetary and fiscal policy under alternative
exchange rate regimes by using an enlarged version of the MSG model, a rational
expectation dynamic general equilibrium simulation model of the world economy, and will
apply the analysis to the case of the European Monetary System (EMS).

Modelling a system of fixed exchange parities requires the specification of the
rules of the regime, i.e. how the burden of maintaining the fixed parity is shared by
the countries joining a fixed rate system. In modelling the EMS in this paper, I will
formulate and compare alternative assumptions about the EMS rules of the game. This will
allow us to discuss a number of important questions. Is the degree of interdependence
among the EMS countries very large so that the potential gains from policy coordination
in the EMS area are significant ? Is it correct, as claimed by some authors, that the
EMS is an exchange rate union where Germany exerts a leadership or hegemonic role while
the monetary policy of the other members is determined passively once the German policy
is set 3 ? Or are there mechanisms that make the burden of adjustment in the EMS more

symmetric and the resulting setting of monetary policy more cooperative ?

3. For example, Giavazzi and Giovannini (1987, 1989) define the EMS as a "greater
Deutsche-Mark" area.
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Another set of questions regards to the role of imperfect capital mobility and
substitutability in sustaining a fixed rate regime: it has been often argued (see
Giavazzi and Pagano (1986), Giavazzi and Giovarmini (1986, 1989)) that the EMS has been
a viable exchange regime because capital controls in countries like France and Italy
have limited the potentially disruptive effects on the IMS of disturbances external to
the system (like movements of the dollar) or various asymmetries between the EMS
countries. Do capital controls allow countries in the EMS to regain part of the monetary
autonomy lost by joining the EMS ? How do capital controls affect the effectiveness of
domestic policies and their international transmission in the IMS area ?
As a starting point of the analysis, in Section 2, a new 9-country version of the
MSG model is used to perform policy simulations under the hypothetical assumption of
flexible exchange rates and perfect capital mobility in all the countries, including the
EMS ones. Following this case, in Section 3 a fixed exchange rate regime is modelled for
the EMS countries by assuming that Germany is the leader of the EMS and that perfect
capital mobility holds in all regions. The German leadership hypothesis might be extreme
given that the IMS agreements provide rules for a more symmetric burden of adjustment
among the participating countries. In Section 4, I therefore model a cooperative EMS
system where a cooperative rule is used to determine the intervention of each country in
the exchange market so as to maintain a fixed rate between the union currencies. The
crucial role of sterilization policies of the foreign reserve flows resulting from the
interventions in the exchange rate markets is then discussed. Next, in Section 5,
imperfect capital mobility is introduced by assuming wide capital controls in France and
Italy so that the capital account of the balance of payments is zero in these countries.
The implications of limited capital mobility for the EMS are then discussed. Section 6
contains some concluding remarks.

1. The Model.
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The model used in this paper is an enlarged version of the MSG model that is a
dynamic general equilibrium model of the world economy. Previous versions of the model
(Ishii, McKibbin and Sachs(1985), Sachs and McKibbin (1986), McKibbin (1986), McKibbin,
Roubini and Sachs (1987), Sachs and Roubini (1987)) differ from the one being presented
here in a number of aspects. One major difference is that earlier versions of the model
analyzed policy interactions in the OECD region under the hypothesis of flexible
exchange rates. This assumption is reasonable in analyzing the interaction between the
US, Japan and the Rest of the OECD countries. Here, however, the focus of the analysis
is turned to a comparison of alternative exchange rate regimes and a to a study of the
major current example of a substantially fixed exchange rate regime (the EMS).

Second, in previous versions the OECD bloc was disaggregated in only 3 regions
(U.S., Japan and the Rest of the OECD). Given the focus of the present paper on the EMS,
it is necessary to disaggregate the Rest of the OECD bloc in a number of sub-regionms.
The modelling strategy followed here is to keep U.S and Japan and disaggregate the Rest
of the OECD in five areas: Germany, France, Italy, the Rest of the EMS (comprising
Belgium, Denmark, Ireland, Luxembourg and the Netherlands) and a residual Rest of OECD
bloc (UK, Canada and the other OECD countries). As a result, this version of the model
includes 9 regions: The seven OECD regions above plus OPEC and the LDC bloc.

The wmodel is of moderate size (about three dozen behavioral equations per
industrial region). It is distinctive relative to most other global models in that it
solves for a full intertemporal equilibrium in which agents have rational expectations
of future variables. In theoretical conception, therefore, the model is close in design
to intertemporal dynamic models of fiscal policy in Lipton and Sachs (1983) and Frenkel
and Razin (1986). Those studies, like the present simulation model give considerable
attention to intertemporal optimization and intertemporal budget constraints. The model

has a mix of Keynesian and classical properties by virtue of a maintained assumption of
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slow adjustment of nominal wages in the labor markets of the U.S., Europe and the ROECD
(Japan is treated differently, as described below).

The model is solved in a linearized form, to facilitate policy optimization
exercises with the model, and especially to use linear-quadratic dynamic game theory and
dynamic programming solution techniques. The global stability of the linearized model
can be readily confirmed by an analysis of the model’s eigenvalues.[‘ At this point, the
model is parametrized by choosing parameters based on existing econometric research in
the literature, rather than by undertaking our own econometric estimation of the model
parameters. However, the robustness of the simulation results is repeatedly tested
through a systematic sensitivity analysis of the parameters of the model.

The model has several attractive features. First, all stock-flow relationships are
carefully observed. Budget deficits, current accounts and physical investment flows
cumulate into their respective stocks. Underlying growth of Harrod-neutral productivity
plus labor force growth is assumed to be 4% per region. Given the long-run properties of
the model, the world economy settles down to the 4% steady-state growth path following
any set of imitial disturbances.

A second feature is that the asset markets are efficient in the sense that asset
prices are determined by a combination of intertemporal arbitrage conditions and
rational expectations. By virtue of the rational expectations assumption and the
forward-looking behavior of households and firms, the model can be used to examine the
effects of anticipated future policy changes. Indeed each simulation requires that the

"entire" future path of anticipated policies be specified.

4, In general, quantity variables are linearized around their levels relative to
potential GDP, while price variables are linearized in log form. The flexible rate
version of the model contains 20 jumping (forward looking) variables, 65 state variables
and over 300 endogenous variables. The saddle path manifold for the jumping variables is
obtained through a dynamic programming algorithm described in Oudiz and Sachs (1985).
The model is parametrized using actual 1986 trade shares and asset stocks.
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A third feature of the model is the specification of the supply side. There are
several noteworthy points here. First, factor input decisions are based on
intertemporal profit maximization by firms. Labor and intermediate inputs are selected
to maximize short-run profits given a stock of capital which is fixed within each
period. The capital stock is adjusted according to a "Tobin's q" model of investment.
Tobin's q is the shadow value of capital, and evolves according to a rational
expectations forecast of future post-tax profitability. Another point regarding the
supply side is the specification of the wage-price dynamics in each of the OECD regions.
Extensive macro research has shown important differences in the wage-price processes in
the U.S., Europe, and Japan, and these differences are incorporated in the model.

We will now describe in more detail the structure of the model considering the
flexible exchange rate - perfect capital mobility version of it. Only the equations for
the U.S. will be described in detail while those for the other regions will be discussed
only when different from the U.S. equations. Each of the regions in the model produces a
good which is an imperfect substitute in the preduction and spending decisions of the
other regions. Each industrialized region produces one final good which is used for
investment and consumption purposes in that region and in all of the other regions, LDC
and OPEC each produce one good which is a primary input in the production processes of
the industrial regions. Demands for the outputs of LDC and OPEC are therefore derived
demands for the production inputs. Only the seven industrial country regions are fully
modelled with an internal macroeconomic structure. In LDC and OPEC, only the foreign
trade and external financial aspects are modelled. Note that in referring to variables
of the various regions, we will use the following notation: U.S. (U); ROECD (R); Japan
(J); Germany (G); France (F); Italy (I); REMS (C); OPEC (0); and ILDC (L).

Firms
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The cornerstone of aggregate supply in the model is a representative firm which
maximizes income by producing a single output Q at price P, subject to a three-imput
production function (for simplicity, potential growth is ignored in the equations that
follow, even though a constant underlying potential growth rate of 4 percent is included
in the model). Thus, aggregate gross output equation is given as a Cobb-Douglas function

of labor (L), capital (K) and primary imported imputs (N)

B B B
\) U8 ,Uu”"9  U”"10
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Gross output Q is a produced with value added V (produced with capital and labor), and
primary inputs N. N, in turn, is produced with the imports from OPEC (net of domestic
o0il production) NO and the LDCs NL according to a CES function :
B B | /8 )
) U 13 U 13 13 U 1
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The capital stock K changes according to the rate of fixed capital formation J and
the rate of geometric depreciation §:
Kt+l - Jt + (1-6) Kt
J is itself a composite good, produced with a Cobb-Douglas technology that has as inputs

the domestic good and the final goods of the other 6 OECD regions 3
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Imports demand for investment goods from each region are then easily derived from the J
function above. As is customary in modern models of irnvestment, it is assumed that the
investment process is subject to rising marginal costs of installation, with total
nominal investment expenditures PJ I equal to the value of direct purchases of

J : : : : :
investment P *J, plus the per unit costs of installation. These per unit costs, in

5. The price of J is simply a weighted sum of the prices of the home goods and the
dollar import prices of goods from the other OECD regions.
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turn, are assumed to be a linear function of the rate of irvestment J/K, so that

adjustment costs are PJ*J [(ﬂlS/Z) (J/K)]. Total investment expenditure is therefore:

S LB L [1+(B15/2)JU/KU}

The goal of the firm is to choose imputs of L, N, and J to maximize intertemporal

net-of-tax profits. The firm’s problem, formally stated, is:
@
-1 J
mx T (MHR) T [Q- G/PL- (/BN - (B/B) 1]
=t
-1 ’ -1
where (l—in) is a discount factor equal to I (1+ ri) and ¥, is the
i=t
period i short-term real interest rate. The solution to this problem has three key

points. First, inputs of L and N are hired to the point where marginal productivities
of these factors equal their factor prices. This leads to equations for the derived

demand for L and N of the form :

RV RS A A Womp, 120 R
w.U, 0. .% U w.u , L. %
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Gross fixed capital formation can be written in terms of Tobin’'s "marginal" q, as;

= by (- 1)/ B K

Third, the equation of motion of q (the shadow value of investment) is given by:

U U v o’ b U U 2
g =+ )q - —g (A-r) - 5= (058 )W /K )
t+l t 14 t dK 2 P 15 ¢t t

where the marginal product of capital is:
U
6Q U U
—= 8 @ /K)
K 9
Then, q equals the discounted value of future profits, with q given by:

@

q/(PJ/P)—Z a+r) @ +e)
r_t T K K
Here Fk is the marginal product of capital in the production function, and <I>K is the

marginal product of capital in reducing adjustment costs in investment.
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In the specific application in the model, the gross output production function is
taken to be a two-level CES function in V and N, with V a Cobb-Douglas function of L
and K, and N a CES function of oil and non-oil primary inputs. The investment function
derived in (11) is also modified, for empirical realism, by writing J as a function not
only of q, but also of the level of flow capital income at time t, and the change in the
level of gross output, along standard investment accelerator lines. The modified
investment equation is of the form:
=y @ - DIl + gy 1@ L N N Y kg - o )

The supply side of the U.S. block of the model is completed with the wage
equation, which makes the nominal wage change a function of past consumer price (pc)
changes, rationally expected future price changes, and the level of unenmployment in the
economy, according to an augmented Phillips curve mechanism:

N TS T e R T IR Y St W R TR

t+l t 25 t t+l t 25t t-1 t

where w = log W; pc = log P° ;and where Lf represents the inelastically supplied
full-employment stock of labor. The parameter 525 determines how much weight is given
to backward-looking versus forward-looking price expectations. Given the wide evidence
on the greater degree of real wage stickiness in Europe compared with the US, 525 is
chosen to be larger for the European countries. We also allow for differences in the
wage dynamics of the different regions. In Japan, we specify that wages are set one
period ahead at their expected market clearing levels. Thus, let (twt+l)£ be the wage
expected to clear the labor market at time t+l. Then:
wJt+1 - (D ;

Households et

Consider next the demand side of the model. Total private consumption spending P*C
is written as a function of labor income net of labor taxes (rL is the labor income tax

rate), and total nominal financial wealth P*F, as in:
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This equation is certainly the most problematic of the model. The equation is an ad-hoc
compromise between alternative conceptions of aggregate consumption, in line with the
empirical evidence that consumption is partly determined along life-cycle lines, with
considerable intertemporal consumption smoothing, and partly along simpler Keynesian
lines (because of liquidity constrained households). Thus, we specify that spending is a
fixed proportion of current net-of-tax labor income (with no consumption smoothing of
the labor income flow), as in standard Keynesian models, and a fixed proportion of
wealth, as in standard life-cycle models with infinite-lived individuals.

Once PG is determined, it is divided into purchases of the domestic good (CdU),
and imported final goods (CmU). The division of P™*C is made to maximize an
instantaneous utility function of CES form:

8 8
3 3 (1789 U 1
WPatog Y = 1og| 8 () + 1-8) 3 and 0 = —
2 2 1 1-8
3
Consumption of imports is in turn a CES function of the imports of goods from the ROECD

(CUR), Japan (CUJ),Germany (CUG),France (CUF),Italy (CUI) and the rest of the EMS (CUC):

s W s s

M-olp@) +B@) +BC) + B (C) +
4 R 1 J 34 G 35 F
#s *s 1/85) U1
+8 (C) +(1-B-B -B -8B -B)EC) and ¢ = —
36 1 1 4 34 35 36 C 2 l-ﬂz

The result is demands for home goods and imported goods of the form:

T - as a8

- & B 1) gy sar 2 B
v W U (1-0° )
where B = ((1-6)/ f,) 1 Q=@ /P 1

and U.S imports from country j (CUj) are:
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Asset Markets, Balance of Payments and the Govermment Sector

The rest of the model can be quickly stated. Prices in the U.S. (and the other
OCECD regions) are fully flexible within each period, so that demand for U.S. output
(domestic demand plus export demand) equals output supply. Money demand equations are

specified for each OECD region in a standard transactions demand equation:
o/’ - o o,

Asset markets are assumed to be perfectly integrated across the OECD regions.
Expected returns of loans denominated in the currencies of the various regions are
equalized period to period, according to the following interest arbitrage relations:
iic - iJc * (eij)c+1 ) eijc
Thus, we do not allow for risk premia on the assets of altermative currencies. We
choose the assumption of perfect capital mobility and zero risk premia in light of the
failure of the empirical exchange rate literature to demonstrate the existence of
stable risk premia across intermational currencies.

For the seven OECD ;:egions and OPEC, the current account is determined under the
assumption that domestic agents have free unrationed access to international borrowing
and lending at the intermational interest rate. It is assumed for simplicity that all
international borrowing and lending takes place in dollar denominated assets. The real

exchange rates of the U.S. Dollar (A ' s) are defined as:

NP ¥ 5-r e Fr 1,0 A =t A0,

6. We also assume that the govermxent divides spend1n§ ﬂnong the Ufmal goods in the
same proportion as does the private sector, so that: ¢t / C
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Real GNP is defined as gross output minus primary goods inputs plus domestic oil income
and interest payments on net foreign assets while real gross output is:
L =V Y% 1Y Y e U P oy PV
Real financial wealth is the sum of public debt (B), net foreign assets (the Aij’s),
value of equity (gK) and real money balances (M/P):

U Uu U R 0 J G F I c uvu U u
P B Al Ay Ay Ay Ay Ayt A Ay QK /P
The expectations hypothesis on the relation between short and long term interest rates

is described by:

U U U U U
Te R - (R R PR,
and the nominal interest rate is equal to the sum of the real interest rate and the
inflation rate:
U U 1} ey U U U cU cU cU cU
i =x t:+1'I . where: I e (P t+1'P t)/P e I e (P t+1‘P t)/P

A final set of equations for the U.S. represents the behavior of the government
sector. The public sector deficit (or public debt accumulation) is equal to government
expenditures plus interest payment cn the public debt minus taxes:
U U u U U 0}

B, -B,(-w=DEF =G +r B _ -T

Taxes are the sum of an autonomous component, labor income and corporate taxes:
S L WULU+1'2 (@ Wl - VY Y
and autonomous taxes (TAX) are equal to interest on debt (rB) and an exogenous lump-sum
component (TAXE). Finally ,the model is closed with the foreign asset accumulation and
trade equations for the OPEC and LDC bloc that can be found in Roubini (1988a).
2. Flexible exchange rates and perfect capital mobility.

In this section the model is solved for the case of a global flexible exchange rate
regime and perfect capital mobility in each region. We will consider a mumber of policy

shocks starting with monetary policy. The results for a monetary expansion in the U.S.

under flexible rates and perfect capital mobility replicate those obtained by Sachs and
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Roubini (1987) and McKibbin, Roubini and Sachs (1987). As Table 1 shows, a permanent
increase in the U.S. money supply of 1 percent causes the output to rise by 0.78 % in
‘the first year and causes the nominal exchange rate of the dollar to depreciate by about
1.2-1.3 % while the real exchange rate depreciates by 1.00 - 1.07 % percent on impact.
Inflation goes up, the initial real depreciation is reduced over time by the increase in
domestic prices and output falls through time back to its steady state value. The
transmission effects of monetary policy are minimal: there is almost no effect of the
U.S. expansion and dollar depreciation on the U.S. trade balance, or on output or the
trade balance in other regions; the spillover effects of monetary policy to other
regions are practically zero.
One could suspect that these results depend on the small degree of economic
interdependence between the U.S., Japan and the ROECD and that the transmission of
monetary policy would be greater in a region of greater economic integration like

Europe. The results for monetary expansions in Germany, France, Italy and the REMS fail

to confirm the hypothesis. As can be seen from Table 2, that shows the results of a
monetary expansion in Germamy, the effects of monetary policy are again only domestic
and the transmission of these policies to the other EMS and non-EMS countries is close
to zero. The same small spillover effects are obtained for monetary expansions
originating in France, Italy and the REMS 7.

The main and strong result for all the monetary policy simulations is the lack of
transmiss of domestic neta icies to other regio under flexible exchange
rates. This result, already found for the transmission of U.S. and Japanese monetary
policies, is found to hold also for an area of greater economic integration like Europe.

The result is consistent with the theoretical ambiguity of the sign of the transmission

of monetary policy in a general Mundell-Fleming model.

7. These results are available upon request from the author.



14

We move next to the effects of fiscal policy. Table 3 present the results for a
fiscal expansion in the U.S. consisting in a permanent l% of GNP increase in real
government expenditures which is financed by goverrment debt. Initially, output rises
above its steady state value (by 0.33 % in the first year). The nominal and real
exchange rates appreciate ( by more than 4 %) and the trade balance worsens by 0.25 % of
GNP. Over time the stimulative effect of fiscal policy is dampened by rising interest
rates, a worsening trade balance and the increased taxes raised to finance the increased
public debt; consumption and investment are crowded out and the real output multiplier
falls back to zero. The transmission of this fiscal shock to the rest of the world is
larger than the transmission of monetary policy. As predicted by the Mundell-Fleming
model, the transmission is initially positive as the trade balances of the other regions
improve following the dollar appreciation and the increased aggregate demand in the U.S.
but, starting in the second year, the negative effects of rising interest rates lead to
an output fall in the rest of the world.

The effects of fiscal policy expansions in the other regions of the world are
qualitatively similar to the U.S. ones (see Table 4 for the case of a German fiscal
expansion). The main differences are in the magnitude of the effects. For example, a 1l &
fiscal expansion in a country smaller than the U.S. leads to an asset price effects that
smaller than those deriving by a U.S. fiscal expansion: the pressure on world savings
deriving from a fiscal expansion in a small country is lower and therefore the effects
on world interest rates and exchange rates lower. As a consequence, the crowding out of
investment and the shift in demand from domestic to foreign goods are also smaller;
therefore, also the international transmission effects are smaller. We observed above
that the high degree of economic integration in Europe did not lead to any significative
inter-European transmission of monetary policy. The results for fiscal policy confirm

this result of a modest transmission for fiscal policy as well. For example, a 1% of GNP
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German fiscal expansion leads to an increase in output in the other EMS countries of
the order of 0.04 - 0.06% of GNP of the other European countries in the first year.
Corversely, the negative transmission of German fiscal policy after the first period is
modest as well. Transmission is even smaller when one of the smaller European countries
is the source of the fiscal expansion

The main result of this section is that under flexible rates and perfect capital
mobility the international spillover effects of both monetary and fisca_l policy from one
European country to the other would be very small 9, These results suggest that
arguments in favor of policy coordination and fixed rates in the EMS area based on the
inefficiencies of non-cooperative policy-making are weak. Since the spillover effects
appear to be small (a result also found in a number of large macroeconometric models)
gains from policy coordination based on such externalties would be small as well.

3. Fixed exchange rates in the EMS with German leadership of the EMS.

We now consider the case where flexible rates prevail in the rest of the world but
the European countries of the model form an fixed exchange rate union (EMS). To define
such a fixed rate regime it is necessary to specify the rules according to which the
burden of sustaining the fixed parities are distributed among the members of the union.
The first case that we will consider is the one of a German leadership of the EMS :
Germany sets autonomously its money supply while the other members of the EMS share the
burden of sustaining the fixed parities. We will also assume in this section that
perfect capital mobility continues to holds in all the regions. Consider first the case
of a German fiscal expansion (shown in table 5). The domestic effects of this policy are

qualitatively similar to those obtained under flexible exchange rates. German output

8. These results are available upon request from the author.

9. Sensitivity analysis over the main parameters of the model confirms that this result
is very robust over a wide range of parameter values.
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goes up and the fiscal multiplier follows the standard hump shaped path. The nominal and
real exchange of the Mark relative to the dollar, the yen and the non-EMS currencies
appreciates (by around 2.4 %) and the German trade balance deteriorates on impact by
0.69 ¥ . Under flexible rates, the Mark would appreciate against all the EMS currencies,
as well. Now, however, a fixed rate regime is holding in Europe and the inter-EMS
exchange rate must remain fixed. Given the rules of the system (Germany is the leader)
all the adjustment is done by the other EMS members that are compelled to reduce their
money supplies to avoid a depreciation of their currencies against the Mark. As a result
of this monetary contraction, output falls in France, Italy and the rest of the EMS and
these country witness a recession. The difference with the flexible rate regime is
drastic: under fixed rates, a fiscal expansion in the leader country is negatively
transmitted to all the other countries in the umion.

Consider now the effects of a fiscal expansion in the other countries of the EMS.
Table 6 shows the results for a fiscal expansion in France. The increase in government
experditures leads to an increase in output in France. Under flexible rates, the Franc
would tend to appreciate; but, given the necessity to maintain a fixed parity of the
Franc in the EMS, the French monetary authorities have to intervene in the foreign
exchange market and\or in the domestic monetary market so as to avoid an appreciation.
In particular, money supply must be increased so as to compensate the appreciative
effects of fiscal policy. This monetary expansion adds to the stimulus of fiscal policy
and the increase in output is much larger than under flexible rates: real GNP increases
by 1.92 % in the first period and after five years is still 0.87 % above its steady
state value. Notice also that the transmission of this French fiscal- monetary expansion
to other EMS countries is very modest.

We consider next, in Table 7, the effects of monetary policy in the leader country,

Germany. Suppose the German authorities decide a 1 percent permanent contraction of the
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German money supply. Under flexible rates, this monetary contraction would lead to an
appreciation of the Mark. Now, however, the inter-European exchange rate must remain
fixed and the Mark can appreciate only relative to the Dollar, the Yen and the other
ROECD currencies. Since Germany is assumed to be the leader of the EMS, the burden of
maintaining a fixed inter-European fixed rate in on the monetary authorities of France,
Italy and the REMS. Then, monetary policy is contracted in these countries as well and,
as a result, all the EMS area is led to a recession: output falls in the first period by
0.7-0.8 % in each of the EMS countries. In other terms, the nature of the fixed regime
is such that all the countries are compelled to follow the German monetary policy by
contracting their money supplies as well 10.

In a leadership fixed rate regime only the leader country (Germany) has a full
control of its money supply. In the other countries the money supply is endogemously
determined so as to sustain a fixed exchange rate parity. It is known that in the case
of a small open economy with fixed rates and perfect capital mobility, an increase in
domestic credit will lead to a reduction of foreign reserves of the same amount and no
effect on money supply. As table 8 shows, an increase in domestic credit in a follower
country (France) leads to a reserve fall equal to the increase in domestic credit and
leaves the money supply unchanged. Therefore, the policy is totally ineffective in the
initiating country and the international transmission is nil as well.

The main conclusion of this section is in a German leadership EMS regime the
spillover effects from Germany to the other EMS countries (but not viceversa) are large.
However, as suggested by the flexible rates simulations, these spillover effects are not

structural (i.e. based on strong interdependence effects); they are rather policy-

10. Notice also that not much happens outside the EMS: the flexible exchange rates of
the non-EMS regions insulate them from the effects of monetary policy in the EMS.
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induced in the sense that the constraints imposed by the need to fix the pegged parities
on the EMS follower countries’ behavior is the source of the large transmission effects.

4. The EMS as a "cooperative" fixed exchange rate regime .

The fixed exchange rate regime that we have considered so far has been
characterized by the assumption of the monetary leadership of one country (Germany).
While many argue that this characterization of the EMS as a 'Mark hegemonic area’ or
'German leadership regime’ is a fair description of the EMS, one should observe that
agreements that brought to the formation of the EMS explicitly recognized the risk of a
de facto leadership of Germany and, in order to avoid this asymmetry, introduced rules
that stressed the need fer a symmetry of the adjustment process in front of
disturbances that affected the pegged parities. These intervention rules appear to be
consistent with a cooperative, rather than hegemonic, exchange rate mechanism.

The purpose of this section is twofold: first, it will be shown how a cooperative
exchange rate system such as the one envisioned by the framers of EMS would function and
differ from a leadership regime. Secondly, it will be shown that a regime with
"cooperative" exchange intervention rules like the EMS cannot prevent the emergence of a
de facto leadership of the system if the rules of the system do not include provisions
to regulate and restrict domestjc sterilization policies by the members of the system.

Consider now a version of the model presented in the sections above where perfect
capital mobility holds in all regions, a fixed exchange regime holds in Europe and where
the burden of sustaining the pegged parities is symmetrically shared by all the members
of the system. It is then necessary to define a set of exchange rate intervention rules
so that the inter-EMS parities remain pegged. Given that the total stock of foreign
exchange reserves held by the countries of the union is given, a cooperative
intervention rule can be defined as one where the weighted sum of the foreign reserves

of the members countries is constant. To consider the relative bargaining power of
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larger countries, the weights are chosen so that adjustment burden is greater for
smaller countries and smaller for larger countries.

Consider now the effects of this cooperative rule on the effectiveness of monetary
policy. We saw above that in a German leadership regime, a domestic credit expansion in
France would be completely offset by a corresponding fall in French foreign reserves.
Here, however, the set of cooperative intervention rules imply that all the countries in
the IMS are compelled to intervene to defend the French Franc and t}?e loss of foreign
reserve by France is accompanied by an increase in reserves in the other countries of
the system. As Table 9 shows, the offset coefficient for France, following a 1% domestic
credit expansion, is still large but less than unity: a 1 % domestic credit creation
leads to a fall of foreign reserves that is equal to 0.73 %; as a consequence French
money supply increases on impact by 0.13 %. Correspondingly, the loss of reserves by
France leads to an increase in reserves in the other EMS countries: while intervening in
the defense of the Fremch currency, the monetary authorities of these countries
accumulate the foreign reserves and therefore increase their money supplies.

As indicated above, the offset coefficient is not equal to unity but is still large
(73 %); this implies that the increase in the French money supply is modest and the
output effect of the monetary expansion very modest: French output rises by 0.11 % in
the first period and then rapidly converges back to zero. Nevertheless, the French
monetary expansion is now positively transmitted to the other countries of the union
because of the monetary expansion in these countries: output grows in Germany, Italy and
the REMS at a rate close to the French one. Results (not shown here) qualitatively very
similar to those derived for the French domestic expansion can be obtained in the case
of domestic credit expansions in Germany, Italy and the REMS.

The cooperative system described here gives results that are significantly

different from the leadership fixed rate case. On one side Germany, then the leader
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country with full control on its money supply, now loses a large portion of its monetary
autonomy. On the other side, the remaining countries of the system, then without any
control on their money supplies, now regain some modest degree of monetary autonomy.

The difference between the two fixed rate regimes is even more striking with
regards to the effects of fiscal policies. Consider, for example, the effects of a
German fiscal expansion that is shown in Table 10. As the fiscal expansion starts to
increase German interest rate and appreciate the Mark, all the countries, including
Germany, are forced to intervene to maintain the Mark parity fixed. This means that
Germany will acquire foreign reserves and expand its money supply while the other EMS
countries lose reserve and contract their money supplies. The result is that German
output expands more than it would have in a regime of fixed rates with German leadership
while the negative transmission to the output of the other EMS countries in smaller than
in the case of German leadership case.

Similarly, when France (or one of the other IMS countries) performs a fiscal
expansion, part of the adjustment required to maintain fixed parities is undertaken by
all the other countries in the system (see Table 1l) instead of France only. Now, France
is still expanding its money supply following its fiscal expansion but the degree of
monetary expansion is smaller because all the other EMS countries intervene in the
exchange market and contract their money supplies. As a result of this simultaneous
intervention, the output expansion in France is smaller than the one obtained under the
German leadership case while output in the other EMS countries contracts. Similar
results are obtained in the case of a fiscal expansion in Italy and the REMS countries.

The results discussed above suggest that a fixed rate system with cooperative
exchange intervention rules is very different from a system with a one country
leadership: in particular, in this cooperative system, both the monetary and fiscal

policies of each one of the members countries, even the relatively smaller ones, are
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transmitted to the other members of the system. These results, however, depend on a
crucial assumption: each country of the system allows the reserve flows deriving from
the cooperative exchange intervention mechanism to affect its money supply and does not
sterilize these effects through open market operation in its domestic credit market.
Only if these sterilization policies are not performed the policies of each member
countries will be transmitted to the other countries of the system. In reality, assuming
that no sterilization policies are performed appears to be unrealist:ig. A large country
like Germany may not feel constrained by the cooperative exchange rate mechanism of the
EMS and might perform sterilization policies to undo the effects on its money supply of
its intervention in the exchange market whenever its macroeconomic goals are threatened
by the policies followed by another EMS country. This hypothesis is reinforced by the
evidence that Germany has followed particularly active sterilizations policies in the
1960's and 1970’s 11.

The important point to stress here it that, once we start to consider sterilization
policies, a set of cooperative exchange rate intervention rules is not sufficient to
define the actual, as opposed to the formal, symmetric or asymmetric nature of a
exchange rate union. In particular, any combination of intervention rules can lead to
the leadership equilibrium solution if systematic sterilization policies are followed.

The above argument can be exemplified using the simulation model. Suppose that the
set of cooperative rules defined at the begimming of this section is followed by the EMS
countries. Suppose moreover, that Germany follows a sterilization rule according to
which all the reserve flows der1v1ng from its compulsory exchange rate interventions are

sterilized for all the monetary shocks external to Germany. Then consider the effects of

11. Studies of sterilization policies include Argy and Kouri (1974), Herring and Marston
(1977) and Obstfeld (1978) that considers the German experience in the 60’'s. For the
1970's see Obstfeld (1982) and Neumarm (1984). For the EMS period, see also
Mastropasqua, Micossi and Rinaldi (1988) and Roubini (1988b).
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a 1 % domestic credit expansion in France. The results obtained differ substantially
from those derived in Table 9 where no sterilization policles were performed. In
particular, the results are identical to those in Table 8 (the German leadership
regime). In other terms, the results obtained in this case of cooperative rules cum
sterilization policies are identical to those obtained in a fixed rate model with German
leadership. Moreover, it can be shown the same results could be obtained with any set of
exchange rate intervention rules, even one where the weights of the various countries
are such that all the intervention is performed by Germany.

These observations lead to conclude that an exchange rate system like the EMS may
not be as symmetric as the rule of intervention of the system would suggest. In
particular, nothing in the EMS agreements limits, regulates or coordinates the
sterilization policies that the member countries may follow. It then follows that the
actual functioning of the EMS may be totally consistent with an actual leadership of
Germany even in the presence of formal joint intervention rules.

5. The role of capital controls in the EMS.

We saw in section 3 that in regime of fixed rates with one country leadership of
the system and perfect capital mobility the policy autonomy of follower countries is
drastically limited: follower countries are forced to adjust to the fiscal and monetary
policies of the leader in directions that may contrary to their policy objectives. Then,
the questions to be addressed are: does a regime of limited capital mobility allow a
follower country (in a regime of fixed rates) to regain part of the policy autonomy that
is lost under perfect capital mobility ? Does imperfect capital mobility insulates a
countries from the effects of a shock originating in the leader country ? To answer
these questions we take the regime of fixed rate with German leadership and add to it

the hypothesis of no capital mobility in France and Italy .
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Let us consider first a domestic credit expansion of 2 % in France that is shown
in Table 12. If foreign exchange reserves did not change, money supply would increase by
1 % in this case (reserves are assumed to be half of the monetary base). Table 12 shows
that without capital mobility, the offset coefficient is, on impact, smaller than one
(the perfect mobility case) but still large: foreign reserves fall by 0.89 % equivalent
to an offset of 45.5 %. Given that capital is immobile, the source of the loss of
reserves must be the trade balance. The trade balance worsens because imports increase
following the growth of output induced by the monetary expansion; moreover, given the
fixity of the exchange parity, exports remain substantially unchanged. A trade worsening
of 0.09 % of GNP then follows in the first year and leads to a loss of reserves equal to
0.89 % of these reserves. Monetary autonomy is regained through capital immobility but,
as the table shows this autonomy is only limited and temporary. Limited because the
impact money multiplier (0.29 %) is smaller than it was under flexible rate. Temporary,
because the string of trade deficits that follow the credit expansion leads to a rapid
destruction of foreign reserves that, already by the fifth year, brings the money supply
and output close to the level they had before the credit shock. The main result is that
lack of capital mobility gives only a partial and temporary autonomy to the country
pursuing an expansionary moretary expansion.
Consider next the effects of a French fiscal expansion in Table 13. As seen in
section 3, a fiscal expansion by a follower country under fixed rates and perfect
capital mobility led to a large surge of output because of the induced monetary

expansion aimed at maintaining a fixed parity. When we move to no capital mobility case,

12, Traditional static models of fixed rates with no capital mobility (see Marston
(1985) for an overview) overstate the degree of monetary autonomy of countries with no
capital mobility. In those traditional models, the foreign reserves are not allowed to
feed back in the money supply; then, by definition, the reserve offset is equal to zero
and a domestic credit expansion has a stronger effect on money supply. Second, these
static models do not consider the long-run effects of the string of trade deficits on
the foreign reserves and the money supply of the expanding country.
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however, the effects are perverse. The output multiplier is positive only in the first
period and, starting in period two, output starts falls so that it is 0.90% below
equilibrium by year 5. What is the source of this effect ? First, a string of trade
deficits resulting by real appreciation of the Franc leads to a fall of foreign exchange
reserves and money supply (by year five the fall in reserves has led to a fall in money
supply of 0.86 %). Second, a fiscal expansion with no capital mobility leads to a very
large increase in domestic interest rates (0.91 % in year one and up to 1.48 % in year
five). The combined effects of these factors is a reduction in output. One can then
observe that, while the lack of capital mobility gives the monetary authorities some
temporary monetary autonomy, this has perverse effects for the pursuit of fiscal policy
because this policy leads to a recessionary outcome.

We saw above that in a leadership regime with perfect capital mobility the monetary
policy of the follower countries is completely subject to the monetary policy of the
leader. Can limited capital mobility can restore some of the monetary autonomy that is
lost by participating to the exchange rate union ? Consider Table 14 where the results
of a German monetary contraction are shown. This policy leads to an appreciation of the
Mark relative to all the non-EMS currencies. Given that the EMS currencies are tied to
the Mark, they all appreciate relative to non-EMS currencies. This leads to a fall in
EMS countries exports to the rest of the world and a worsening of their trade balances.
However, while Germany finances this trade imbalance through capital imports, France and
Italy, that are cutoff from the international financial markets, are forced to run down
foreign exchange reserves to finance their trade deficit. The reduction in reserves and
money supply therefore leads to a fall in output (by -0.52.% on impact as against -0.74%
in the case of perfect capital mobility). Then, even if French monetary policy is not
tied to the German one, a monetary contraction and output fall occur in France as in the

case of fixed rates and perfect capital mobility. Therefore, the decoupling of France
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from German monetary policies is very limited, Actually, the real appreciation of the
EMS currencies disappears only after a number of years and, in the meanwhile, the
continuing French trade deficits lead to increasing reductions in reserves and money
supply: by year 5, the French money supply has fallen by 1.00 %. It then follows that
output continues to remain below equilibrium throughout the period.

The case of a fiscal expansion in the leader country is another example of how
limited capital mobility does not succeed to insulate a follower country from the
leader’s policies. Under capital mobility, a fiscal expansion in the leader country led
to a monetary contraction in the follower countries aimed at maintaining fixed parities.
In the case of no capital mobility, given that the inter-EMS exchange rate are fixed,
all the HEMS currencies are forced to follow the Mark in its nominal and real
appreciation relative to the non-EMS currencies. As the Table 15 shows, the nominal (and
real) appreciation of the Mark following its fiscal expansion is over 2 % percent and
the same appreciation occurs for the other IMS currencies. It then follows that the
trade balances of the EMS countries deteriorate and the countries without capital
mobility lose foreign exchange reserves. The trade imbalance is larger in the expanding
country, Germany,(-0.65 % in the first year) than in France and Italy (-0.10 to -0.11 %)
but while Germany finances this deficit through the capital account without losing
foreign reserves, France and Italy lose in the first year more than 1 % of their foreign
reserves (a contraction of money supply around 0.5%). This implies a fall in real output
of 0.65% in the first year. This output fall is smaller than the one occurring under
capital mobility (-1.22 %) but is still very large. The conclusion is that the lack of
capital mobility does not insulate the real variables of the followers from the fiscal
policies of the leader of the exchange rate system.

As a summary of this section one can corclude that the lack of capital mobility

under fixed rates does a poor job in reaching the two objectives that is usually
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associated with: to regain the policy autonomy (monetary and fiscal) that fixed rates
had eliminated for the follower countries in a monetary union and to insulate these
countries from the effects of the policies pursued by the leader of the umion.

6. Conclusions.

This paper is a study of policy interdependence in the EMS area. A number of
alternative ways to model the EMS were formulated and their implications for the
transmission of macro policies and the potential gains from coordination discussed.

The main results of the paper are the following. First, under flexible exchange
rates, the international spillover effects of monetary and fiscal policy in the EMS area
would be very small. This suggests that arguments in favor of policy coordination and
fixed exchange rates in the EMS area based on the inefficiencies deriving from non-
cooperative policy making are weak. Since the international spillover effects appear to
be small, the potential gains from policy coordination based on these externalties would
be small as well. These results are also consistent with the small international
multipliers found in many macro-econometric models of the world economy. Second, in a
EMS fixed rate system with German leadership the spillover effects are large but they
are not structural; they are policy-induced in the sense that the constraints imposed by
the need to fix the pegged parities are the source of the large transmission effects.
Third, a cooperative EMS regime with joint exchange intervention rules leads to a more
symretric adjustment burden. However, this system can replicate a system with a one
country leadership if no rules are imposed on the sterilization policies followed by the
member countries. This might explain the paradox of a system like the EMS that is
formally cooperative and symmetric but that can be considered as a de facto German
leadership system. Fourth, limited capital mobility under fixed rates fails to insure
policy autonomy and insulation from external disturbances for the countries restricting

the capital movements.
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Table 1: Permanent US Monetary Expansion (1%). Flexible exchange rates
in all the regions. Perfect capital mobility.

1988 1989 1990 1991 1992
U.S. Economy
Output % 0.78 0.43 0.37 0.28 0.22
Priv Consumption %GNP 0.37 0.32 0.24 0.20 0.16
Priv Investment $GNP 0.33 0.02 0.06 0.03 0.02
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports GNP 0.05 0.05 0.04 0.03 0.02
Imports GNP 0.06 0.03 0.03 0.02 0.02
Imports (quant.) $%GNP -0.02 -0.04 -0.02 -0.02 -0.01
Trade Balance $GNP -0.01 0.02 0.01 0.01 0.01
Labour Demand % 1.04 0.46 0.38 0.25 0.17
Inflation D 0.33 0.13 0.12 0.08 0.06
Int Rate (sh) D 0.05 -0.30 -0.17 -0.16 -0.14
Int Rate (1qg) D ~-0.04 -0.05 -0.03 -0.02 -0.01
Tobin’s Q % 0.91 0.86 0.56 0.39 0.24
Exchange Rate
$/yen % 1.35 1.50 1.30 1.22 1.12
$/ger % 1.34 1.48 1.29 1.20 1.11
$/fra % 1.37 1.50 1.30 1.20 1.11
$/1ita % 1.35 1.47 1.28 1.19 1.11
$/ems % 1.30 1.44 1.27 1.19 1.11
$/o0ec % 1.27 1.41 1.23 1.15 1.07
Real Exchange Rate
$/yen % 1.05 1.01 0.69 0.52 0.37
$/ger % 1.04 1.00 0.65 0.47 0.32
$/fra % 1.07 1.02 0.67 0.48 0.32
$/ita % 1.04 0.98 0.65 0.46 0.32
$/ems % 1.00 0.95 0.60 0.42 0.28
$/oec % 0.98 0.92 0.59 0.42 0.28
Japanese om
Output % -0.04 0.00 0.01 0.01 0.01
Priv Consumption %GNP 0.02 0.06 0.04 0.03 0.02
Priv Investment %GNP 0.00 0.03 0.01 0.01 0.00
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports $GNP -0.03 -0.05 ~-0.02 -0.01 ~0.00
Imports %GNP -0.00 0.00 0.00 0.00 0.00
Imports (quant.) %GNP 0.03 0.04 0.03 0.02 0.01
Trade Balance $GNP -0.03 -0.05 ~-0.02 -0.01 ~-0.00
Labour Demand % -0.06 0.00 ~-0.00 -0.00 ~0.00
Inflation D -0.05 -0.05 0.02 0.01 0.02
Int Rate (sh) D -0.09 -0.11 -0.08 -0.06 -0.05
erma
output % -0.04 -0.01 0.04 0.05 0.05
Priv Consumption $GNP 0.02 0.05 0.05 0.05 0.05
Priv Investment %GNP 0.01 0.02 0.03 0.02 0.01
Govt Consumption $%GNP 0.00 0.00 0.00 0.00 0.00
Exports $GNP -0.03 -0.03 ~-0.01 0.01 0.01
Imports $GNP -0.00 0.01 0.02 0.02 0.01
Imports (quant.) %GNP 0.03 0.05 0.04 0.03 0.02
Trade Balance $GNP -0.03 -0.05 -0.02 -0.01 0.00
Labour Demand % -0.05 -0.02 0.04 0.04 0.04
Inflation D -0.05 -0.05 -0.01 0.00 0.01

Int Rate (sh) D -0.08 -0.11 -0.08 -0.07 ~0.06



French Econom

output % -0.04 -0.01 0.03 0.04 0.04
Priv Consumption %GNP 0.02 0.04 0.05 0.05 0.04
Priv Investment %GNP 0.01 0.02 0.02 0.01 0.01
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports %GNP -0.03 -0.03 -0.01 0.01 0.01
Imports %GNP -0.00 0.01 0.01 0.01 0.01
Imports (quant.) %GNP 0.04 0.04 0.03 0.03 0.02
Trade Balance GNP -0.03 -0.04 -0.02 -0.00 0.00
Labour Demand % ~-0.05 -0.01 0.04 0.04 0.04
Inflation D -0.05 ~0.04 -0.01 0.00 0.01
Int Rate (sh) D -0.08 -0.10 -0.07 -0.07 -0.05
talian om

output % -0.03 -0.01 0.03 0.04 0.05
Priv Consumption %GNP 0.02 0.05 0.05 0.05 0.04
Priv Investment %GNP 0.01 0.02 0.02 0.01 0.01
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports %GNP -0.03 -0.04 -0.01 0.01 0.02
Imports %GNP 0.00 0.01 0.01 0.01 0.01
Imports (quant.) %GNP 0.04 0.04 0.03 0.02 0.02
Trade Balance %GNP -0.03 -0.05 -0.02 -0.00 0.01
Labour Demand % -0.04 -0.02 0.03 0.04 0.04
Inflation D -0.05 -0.04 -0.01 0.00 0.01
Int Rate (sh) D -0.07 -0.12 -0.08 -0.07 -0.06
Rest of the EMS Economies

output % -0.04 -0.01 0.06 0.08 0.08
Priv Consumption %GNP 0.03 0.06 0.07 0.07 0.07
Priv Investment %GNP 0.01 0.03 0.03 0.02 0.01
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports GNP -0.02 -0.01 0.02 0.04 0.04
Imports %GNP 0.01 0.04 0.05 0.04 0.04
Imports (quant.) 3%GNP 0.06 0.08 0.07 0.05 0.04
Trade Balance %GNP -0.03 -0.05 -0.02 -0.01 0.00
Labour Demand % -0.06 -0.01 0.07 0.08 0.08
Inflation D -0.06 -0.06 -0.02 -0.00 0.01
Int Rate (sh) D -0.09 -0.13 -0.08 -0.08 -0.06
Rest of the OECD Economies (U.X.,Canada,ect...)

output % -0.04 -0.01 0.04 0.04 0.04
Priv Consumption %GNP 0.02 0.05 0.05 0.05 0,04
Priv Investment $GNP 0.01 0.03 0.03 0.02 0.01
Govt Consumption %GNP 0.00 0.00 0.00 0.00 0.00
Exports $GNP -0.02 -0.03 -0.01 0.00 0.01
Imports %GNP -0.00 0.01 0.01 0.01 0.01
Imports (quant.) 3%GNP 0.05 0.06 0.04 0.03 0.02
Trade Balance $GNP -0.02 -0.04 -0.02 -0.00 0.00
Labour Demand % -0.05 -0.02 0.04 0.04 0.03
Inflation D -0.06 -0.05 -0.00 0.01 0.02
Int Rate (sh) D -0.08 -0.13 -0.09 -0.08 -0.07
Notes:

% Percentuage Change from Base Level

%GNP
D

Percentuage of GNP
Deviation from the Base Level



Table 2: Permanent German Monetary Expansion (1%). Flexible exchange
rates in all the regions. Perfect capital mobility.

1988 1989 1990 1991 1992
U.S. Economy
output % -0.00 0.00 0.01 0.01 0.02
Priv Consumption $GNP 0.00 0.01 0.01 0.01 0.01
Priv Investment $GNP 0.00 0.01 0.01 0.01 0.01
Trade Balance $GNP -0.00 -0.00 -0.00 -0.00 -0.00
Inflation D -0.01 -0.01 -0.00 -0.00 -0.00
Int Rate (sh) D -0.01 -0.01 -0.01 -0.01 -0.01
Tobin’s Q % 0.05 0.06 0.06 0.05 0.05
Exchange Rate
$/yen % 0.01 0.01 0.01 0.01 0.01
$/ger % -1.10 -1.26 -1.16 -1.12 -1.08
$/fra % -0.07 -0.07 -0.05 -0.04 -0.02
$/ita % -0.07 -0.08 -0.05 -0.04 -0.03
$/ems % -0.11 -0.12 -0.08 -0.06 -0.04
Real Exchange Rate
$/yen % 0.01 0.01 0.02 0.02 0.02
$/ger % -0.82 -0.79 -0.55 -0.42 -0.33
$/fra % -0.07 -0.09 -0.07 -0.06 -0.04
$/1ita % -0.07 -0.09 -0.07 -0.06 -0.04
$/ems % -0.10 -0.16 -0.13 -0.11 -0.08
Japanese Economy
Ooutput % -0.00 0.00 0.00 0.00 0.00
Priv Consumption $GNP 0.00 0.01 0.01 0.01 0.01
Priv Investment $%GNP 0.00 0.01 0.00 0.00 0.00
Trade Balance $GNP -0.00 -0.01 -0.00 -0.00 -0.00
Inflation D -0.01 -0.01 0.00 0.00 0.00
Int Rate (sh) D -0.01 -0.01 -0.01 -0.01 -0.01
German Economy
Ooutput % 0.85 0.51 0.39 0.31 0.26
Priv Consumption $%GNP 0.33 0.24 0.18 0.15 0.13
Priv Investment $GNP 0.31 -0.01 0.03 0.02 0.02
Trade Balance $GNP 0.02 0.11 0.07 0.05 0.04
Inflation D 0.43 0.17 0.10 0.05 0.04
Int Rate (sh) D 0.14 -0.10 -0.06 -0.05 -0.05
French Economy
Output % -0.00 0.00 0.02 0.02 0.02
Priv Consumption %GNP 0.01 0.03 0.03 0.03 0.03
Priv Investment %GNP 0.01 0.01 0.01 0.01 0.01
Trade Balance $GNP 0.00 -0.01 -0.00 -0.00 -0.00
Inflation D -0.03 -0.02 -0.00 0.00 0.00
Int Rate (sh) D -0.01 -0.03 -0.02 -0.03 -0.03
Italian Economy
Output % -0.00 0.01 0.03 0.03 0.02
Priv Consumption %GNP 0.01 0.03 0.03 0.03 0.03
Priv Investment %GNP G.01 0.01 0.01 0.01 0.01
Trade Balance $GNP 0.01 -0.01 -0.00 -0.00 -0.00
Inflation D -0.03 -0.03 -0.00 0.00 0.00
Rest of the EMS Economies
output % 0.00 0.02 0.05 0.05 0.04
Priv Consumption $GNP 0.03 0.05 0.05 0.05 0.04
Priv Investment $GNP 0.01 0.02 0.02 0.01 0.01
Trade Balance $GNP 0.03 -0.01 -0.00 0.00 0.00

Inflation D -0.07 -0.03 0.00 0.01 0.01



Table 3: Permanent US Fiscal Expansion (1% GNP). Flexible exchange rates
in all the regions. Perfect capital mobility.

1988 1989 1990 1991 1992
U.S. Econem
Output % 0.33 0.36 0.35 0.26 0.13
Priv Consumption $%GNP -0.06 0.01 -0.01 -0.07 -0.17
Priv Investment %GNP -0.05 -0.13 -0.14 -0.19 -0.23
Govt Consumption $%GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance GNP -0.25 -0.24 -0.23 -0.23 -0.22
Inflation D ~-0.21 -0.09 0.04 0.12 0.19
Int Rate (sh) D 0.72 0.56 0.60 0.64 0.73
Int Rate (1lg) D 0.21 0.15 0.11 0.08 0.04
Tobin’s Q % -3.14 -2.96 -3.07 -3.26 -3.53
Exchange Rate
$/yen % -4.57 -4.43 -4.31 -4.26 -4.21
$/ger % -4.,35 -4.12 -3.94 -3.80 -3.68
$/fra % -4.63 -4.36 -4.14 -3.98 -3.83
$/ita % -4.46 -4.18 -3.97 -3.81 -3.66
$/ems % -4.16 -3.95 -3.78 -3.65 -3.53
Real Exchange Rate
$/yen % ~-4.42 -3.97 ~-3.75 -3.74 -3.79
$/ger % -4.23 -3.70 -3.35 -3.14 -3.01
$/fra % ~-4.51 -3.92 -3.53 -3.31 -3.16
$/ita % ~-4.30 -3.71 -3.33 -3.10 -2.97
$/enms % -4.01 -3.45 -3.07 -2.86 -2.74
Japanese Econom
Output % 0.26 ~-0.03 -0.09 -0.14 -0.19
Priv Consumption %GNP -0.20 -0.30 -0.37 -0.40 -0.44
Priv Investment %GNP -0.11 ~-0.26 -0.22 -0.23 -0.23
Trade Balance $GNP 0.39 0.37 0.34 0.33 0.32
Inflation D 0.27 0.19 0.12 0.08 0.09
Int Rate (sh) D 0.58 0.44 0.55 0.60 0.66
German Economy
Output % 0.22 -0.04 -0.20 -0.37 -0.51
Priv Consumption %GNP -0.17 -0.25 -0.36 -0.45 -0.54
Priv Investment $%GNP -0.10 -0.23 -0.24 -0.27 -0.28
Trade Balance %GNP 0.32 0.29 0.25 0.22 0.20
Inflation D 0.25 0.18 0.19 0.18 0.18
Int Rate (sh) D 0.49 0.38 0.46 0.51 0.59
French onom
Output % 0.20 -0.07 -0.23 ~0.39 -0.52
Priv Consumption %GNP -0.18 -0.27 -0.36 -0.45 -0.54
Priv Investment %GNP ~-0.10 -0.23 -0.23 ~0.26 -0.28
Trade Balance GNP 0.27 0.25 0.21 0.18 0.16
Int Rate (sh) D 0.44 0.35 0.44 0.49 0.57
Italian Economy
Output % 0.19 ~-0.08 -0.24 -0.41 -0.55
Priv Consumption %GNP -0.19 -0.28 -0.37 -0.45 -0.53
Priv Investment GNP -0.13 ~-0.24 -0.24 -0.27 -0.28
Trade Balance 3GNP 0.31 0.27 0.23 0.19 0.17
Int Rate (sh) D 0.44 0.36 0.44 0.49 0.56
Rest of the EMS Economies
Output % 0.24 -0.11 -0.30 -0.49 -0.64
Priv Consumption %GNP -0.21 -0.32 -0.43 -0.53 -0.62
Priv Investment %GNP -0.12 -0.27 -0.26 -0.28 -0.29

Trade Balance %GNP 0.33 0.31 0.26 0.22 0.20



Table 4: Permanent German Fiscal Expansion (1%GNP ).Flexible exchange
rates in all the regions. Perfect capital mobility.

1988 1989 1990 1991 1992
U.S. Economy
Output % 0.02 -0.02 -0.04 -0.07 -0.09
Priv Consumption $%GNP -0.03 -0.04 -0.06 -0.08 -0.09
Priv Investment GNP -0.02 -0.04 -0.04 -0.04 -0.05
Trade Balance $GNP 0.03 0.03 0.03 0.03 0.03
Inflation D 0.05 0.03 0.03 0.03 0.03
Int Rate (sh) D 0.05 0.04 0.06 0.07 0.09
Exchange Rate
$/yen % -0.03 -0.04 -0.06 -0.07 -0.09
$/ger % 2.23 2.14 2.03 1.96 1.89
$/fra % 0.58 0.54 0.52 0.50 0.48
$/1ita % 0.57 0.53 0.52 0.50 C.48
$/ens % 0.89 0.83 0.79 0.77 0.74
Real Exchange Rate
$/yen % -0.02 -0.04 -0.06 -0.09 -0.12
$/ger % 2.14 1.81 1.62 1.55 1.53
$/fra % 0.57 0.52 0.50 0.48 0.47
$/ita % 0.55 0.51 0.49 0.48 0.46
$/ems % 0.84 0.75 0.69 0.66 0.64
Japanese Economy
Ooutput % 0.02 -0.01 -0.02 -0.02 -0.03
Priv Consumption $%GNP -0.03 ~0.05 -0.06 -0.07 -0.08
Priv Investment %GNP -0.03 -0.04 -0.04 -0.04 -0.04
Trade Balance $GNP 0.05 0.04 0.04 0.05 0.05
Inflation D 0.05 0.03 0.02 0.02 0.02
Int Rate (sh) D 0.06 0.05 0.07 0.09 0.10
German Economy
Output % 0.08 0.29 0.34 0.31 0.25
Priv Consumption %GNP 0.12 0.20 0.21 0.17 0.11
Priv Investment $GNP 0.02 0.05 0.02 -0.01 -0.04
Govt Consumption %GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance GNP -0.66 -0.63 -0.59 -0.57 -0.55
Inflation D -0.40 -0.14 -0.02 0.05 0.08
Int Rate (sh) D 0.14 0.15 0.13 0.14 0.17
French om
Output % 0.04 -0.01 -0.02 -0.05 -0.07
Priv Consumption %GNP -0.04 -0.05 -0.06 -0.07 -0.09
Priv Investment $GNP -0.01 -0.04 -0.04 -0.05 -0.06
Trade Balance GNP 0.06 0.06 0.06 0.06 0.05
Inflation D 0.05 0.02 0.02 0.03 0.04
Int Rate (sh) D 0.09 0.06 0.08 0.09 0.11
Italian Economy
Output % 0.04 -0.01 -0.03 -0.05 -0.08
Priv Consumption %GNP -0.04 -0.05 -0.07 -0.08 -0.10
Priv Investment %GNP -0.02 -0.05 -0.04 -0.05 -0.06
Trade Balance %GNP 0.05 0.06 0.05 0.05 0.05
Inflation D 0.06 0.02 0.02 0.03 0.04
Rest of the EMS Economies
Output % 0.06 0.04 0.04 0.02 -0.00
Priv Consumption $%GNP =0.02 -0.01 -0.01 -0.01 -0.03
Priv Investment $GNP -0.01 -0.04 -0.03 -0.04 -0.05
Trade Balance GNP 0.09 0.10 0.10 0.10 0.09

Inflation D -0.00 -0.01 0.01 0.03 0.04



Fixed Rate EMS

Table 5: Permanent German Fiscal Expansion (1% GNP).
System with German Leadershlp. Perfect Capital Mobility.
1988 1989 1990 1991 1992
U.s. Econ
output % 0.03 -0.02 -0.07 -0.09 -0.12
Trade Balance $GNP 0.03 0.04 0.03 0.03 0.03
" Inflation D 0.07 0.05 0.04 0.03 0.03
Int Rate (sh) b 0.06 0.07 0.08 0.11 0.12
Exchange Rate
$/yen % -0.04 -0.05 -0.06 -0.07 -0.09
$/ger % 2.40 2.30 2.10 2.00 1.89
$/fra % 2.40 2.30 2.10 2,00 1.89
$/ita % 2.40 2,30 2.10 2.00 1.89
$/ems % 2.40 2.30 2.10 2.00 1.89
Real Exchange Rate
$/yen % -0.01 -0.03 -0.07 -0.11 -0.14
$/ger % 2.30 2.02 1.74 1.63 1.55
$/fra % 1.94 1.76 1.35 1.16 0.96
$/ita % 1.94 1.71 1.32 1.12 0.93
$/ems % 1.90 1.46 1.04 0.85 0.70
Japanese Economy
Output % 0.03 -0.01 -0.02 -0.03 -0.04
Trade Balance $GNP 0.05 0.06 0.05 0.05 0.05
Inflation b 0.07 0.05 0.02 0.02 0.01
German Economy
output % 0.08 0.28 0.28 0.27 0.21
Priv Consumption %GNP 0.07 0.12 0.13 0.10 0.05
Priv Investment %GNP 0.00 0.03 -0.02 -0.03 -0.05
Govt Consumption 2%GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance $GNP -0.69 -0.60 -0.58 -0.56 -0.54
Inflation D -0.29 -0.10 -0.03 0.03 0.06
Int Rate (sh) b 0.16 0.26 0.19 0.22 0.23
French Economy
Output % -1.22 -0.54 -0.64 -0.49 -0.47
Priv Consumption %GNP -0.61 -0.36 -0.37 -0.32 -0.32
Priv Investment $GNP -0.49 0.04 -0.15 ~-0.07 -0.10
Trade Balance %GNP 0.04 -0.06 0.01 0.00 0.02
Inflation D -0.49 -0.03 -0.13 -0.03 -0.03
Int Rate (sh) D 0.16 0.26 0.19 0.22 0.23
oney Supply % -1.65 -1.05 -1.28 -1.20 -1.24
Ita om
Output % -1.20 -0.55 -0.62 -0.48 -0.46
Priv Consumption %GNP -0.60 -0.36 -0.36 -0.32 -0.31
Priv Investment &%GNP -0.46 0.04 -0.14 -0.07 -0.10
Trade Balance $GNP 0.04 -0.06 0.01 0.01 0.03
Inflation D -0.49 -0.06 -0.13 -0.04 -0.02
Int Rate (sh) b 0.16 0.26 0.19 0.22 0.23
Money Supply % -1.60 -1.09 -1.28 -1.23 -1.26
Rest of the EMS Economies
Output % -1.21 -0.38 -0.30 -0.17 -0.15
Priv Consumption %GNP -0.57 -0.24 -0.19 -0.14 -0.13
Priv Investment %GNP -0.44 0.11 -0.06 -0.04 -0.06
Inflation D -0.64 -0.17 -0.10 -0.01 0.03
Int Rate (sh) D 0.16 0.26 0.19 0.22 0.23
Money Supply % -1.59 -1.13 -1.21 -1.16 -1.14



Table 6: Permanent French Fiscal Expansion

(1% GNP).

Fixed Rate EMS

System with German Leadership. Perfect Capital mobility.

U.S. Economy

onomies

Output %
Trade Balance %GNP
Inflation D
Int Rate (sh) D
Exchange Rate

$/yen %
$/ger %
$/fra %
$/1ita %
$/ens %
Real Exchange Rate
$/yen %
$/ger %
$/fra %
$/ita %
$/enms %
Japanese Economy
output %
Trade Balance %GNP
Inflation D
German Economy
Output %
Priv Consumption $%GNP
Priv Investment %GNP
Trade Balance %GNP
Inflation D
Int Rate (sh) D
Frenc n
Output %
Govt Consumption %GNP
Trade Balance %GNP
Inflation D
Int Rate (sh) D
Money Supply %

Italian Economy
output %
Priv Consumption %GNP
Priv Investment %GNP
Trade Balance %GNP
Inflation D
Int Rate (sh) D
Money Supply %
Rest t EMS
Output %
Priv Consumption $GNP
Priv Investment %GNP
Trade Balance %GNP
Inflation D
Int Rate (sh) D
Money Supply %

0 38

-0.02
0.37
1.09
0.44
0.44

0.01
0.03
0.03

0.03
-0.01
-0.00

0.06
-0.00

0.907

1.92
1.00
-0.59
0.39
0.07
2.40

0.07
0.01
0.01
0.06
0.01
0.07
0.05

0.15
0.06
0.04
0.09
-0.00
0.07
0.15

-0.03

0 37

0.35

=0.00

0.01

0.01

-0.02

0.03

0.04
0.04
-0.03
0.06
-0.02
-0.02
0.06

-0.05

0.37

~0.04
0.32
1.13
0.40
0.38

-0.01
0.03
0.02

0.02
-0.00
-0.01

0.04

0.03

1.25
1.00
-0.45
0.17
0.03
1.82

0.04
0.01
-0.01
0.05
0.02
0.03
0.04

0.10
0.05
0.01
0.07
0.02
0.03
0.10

0.04

-0.05
0.37
0.37
0.37
0.37

-0.06
0.32
1.25
0.40
0.38

-0.02
0.03
0.01

-0.01
-0.01
-0.03

0.04

0 02

0.99
1.00
-0.42
0.12
0.02
1.70

0.01
-0.00
-0.03

0.05

0.03

0.02

0.04

0.06
0.04
-0.03
0.07
0.03
0.02
0.09

-0.07

0.38

-0.08
0.34
1.45
0.43
0.41

-0.02

0.02

0.87

0.16

1.76

-0.01
-0.02
-0.03
0.05
0.04
0.05
0.05

0.04
0.02
~-0.03
0.06
0.04
0.05
0.10



Table 7: Permanent German Monetary Contraction (1%). Fixed Rate EMS
system with Germany Leadership. Perfect Capital Mobility.

1988 1989 1990 1991 1992
U.S. Economy
output % 0.01 -0.01 -0.03 -0.03 -0.04
Trade Balance $GNP 0.00 0.01 0.01 0.01 0.00
Inflation D 0.03 0.02 0.01 0.01 0.00
Int Rate (sh) D 0.02 0.03 0.03 0.04 0.04
Exchange Rate
$/yen % -0.01 -0.01 -0.00 -0.01 -0.00
$/ger % 1.22 1.36 1.22 1.15 1.08
$/fra % 1.22 1.36 1.22 1.15 1.08
$/ita % 1.22 1.36 1.22 1.15 1.08
$/ems % 1.22 1.36 1.22 1.15 1.08
Real Exchange Rate
$/yen % 0.00 -0.00 -0.02 -0.03 -0.03
$/ger % 0.94 0.93 0.65 0.48 0.36
$/fra % 0.98 0.99 0.71 0.54 0.40
$/ita % 0.98 0.96 0.68 0.52 0.38
$/ens % 0.92 0.81 0.48 0.31 0.19
Japanese onom
Output % 0.01 -0.00 -0.01 -0.01 -0.01
Trade Balance $GNP 0.01 0.01 0.01 0.01 0.01
Inflation D 0.02 0.02 -0.00 -0.00 -0.00
German Economy
Output % -0.84 -0.53 ~0.44 -0.35 -0.29
Priv Consumption $%GNP -0.37 -0.31 -0.24 -0.20 -0.17
Priv Investment $GNP -0.32 ~-0.01 -0.05 ~-0.03 -0.03
Trade Balance $GNP -0.04 -0.09 -0.06 -0.05 -0.04
Inflation D -0.35 -0.13 -0.11 -0.07 -0.05
Int Rate (sh) D -0.12 0.18 0.10 0.10 0.10
Money Supply % -1.00 -1.00 -1.00 -1.00 -1.00
om
Output % -0.74 ~0.47 -0.41 -0.33 -0.28
Priv Consumption $%GNP =-0.33 ~0.29 -0.24 -0.20 -0.17
Priv Investment $GNP -0.29 -0.02 -0.06 -0.03 -0.03
Trade Balance $GNP -0.03 ~-0.06 -0.03 -0.03 -0.02
Inflation D -0.29 -0.11 -0.11 -0.08 -0.06
Int Rate (sh) D -0.12 0.18 0.10 0.10 0.10
Money Supply % -0.87 -0.88 -0.91 -0.92 -0.93
Italian Economy
Output % ~-0.73 -0.47 -0.40 -0.32 - -0.26
Priv Consumption $%GNP -0.32 -0.29 ~0.23 -0.20 -0.17
Priv Investment $GNP -0.27 -0.02 -0.05 -0.03 -0.03
Trade Balance $GNP -0.02 -0.06 -0.03 -0.02 -0.01
Inflation D -0.29 -0.13 -0.11 -0.08 -0.06
Int Rate (sh) D -0.12 0.18 0.10 0.10 0.10
Money Supply % -0.84 ~-0.90 -0.91 -0.93 -0.94
Rest of the EMS Economies
Output % -0.92 ~0.48 -0.33 -0.22 -0.16
Priv Consumption %GNP -0.40 ~-0.28 -0.20 -0.15 -0.12
Priv Investment $GNP -0.32 0.04 -0.01 -0.01 -0.01
Trade Balance $GNP 0.01 -0.08 ~0.04 -0.02 -0.01
Inflation D -0.41 -0.19 -0.11 -0.06 ~-0.04

Money Supply $ -1.05 -1.04 -1.03 -1.02 -1.02



Table 8: Permanent French Domestic Credit Expansion (1%). Fixed Rate EMS

French Economy
Output

Money Supply
Domestic Credit 1.00
For. Exc.Reserves -1.00

% 0.00
%
%
%
U.S. Output % 0.00
%
%
%
%

0.00

Japanese Output 0.00
German Output 0.00
Italian Output 0.00
REMS Output 0.00

Table 9. Permanent French Domestic Credit Expansion

Fixed Exchange Rate System in the EMS. Perfect Capital Mobility.

1988
U.S. Output % -0.00
Japanese Output % -0.00
Exchange Rate
$/yen % 0.00
$/ger % -0.18
$/fra % -0.18
$/ita 7 -0.18
$/ems % -0.18
Real Exchange Rate
$/yen % -0.00
$/ger % -0.14
$/fra % -0.15
$/1ita % -0.15
$/emns % -0.14
German Economy
Output % 0.13
Trade Balance $GNP 0.01
Money Supply % 0.15
Domestic Credit % 0.00
For. Exc.Reserves % 0.31
French E¢onomy
Output % 0.11
Trade Balance $GNP 0.00
Money Supply % 0.13
Domestic Credit % 1.00
For. Exc.Reserves % -0.73
tali
Output % 0.11
Trade Balance $GNP 0.00
Money Supply % 0.13
Domestic Credit % 0.00
For. Exc.Reserves % 0.26
Rest of the EMS Economies
Output % 0.14
Trade Balance $GNP -0.00
Money Supply % 0.16

For. Exc.Reserves % 0.32

0.08
0.01
0.15
0.00
0.30

0.07
0.01
0.13
1.00
-0.73

0.07
0.01
0.14
0.00
0.27

0.07
0.01
0.16
0.31

-0.07

0.07
0.01
0.15
0.00
0.30

0.06
0.01
0.14
1.00
-0.73

1991 1992
0.00 -0.00
0.00 0.00
1.00 1.00
-1.00 -1.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
(1%) . Cooperative
1991 1992
0.00 0.01
0.00 0.00
0.00 0.00
-0.17 -0.16
-0.17 -0.16
-0.17 -0.16
=0.17 -0.16
0.00 0.00
=0.07 -0.05
-0.08 -0.06
~-0.08 -0.06
=0.05 -0.03
0.05 0.04
0.01 0.01
0.15 0.15
0.00 0.00
0.30 0.30
0.05 0.04
0.00 0.00
0.14 0.14
1.00 1.00
-0.73 -0.72
0.05 0.04
0.00 0.00
0.14 0.14
0.00 0.00
0.28 0.28
0.03 0.02
0.00 0.00
0.15 0.15
0.30 0.30



Table 10: Permanent German Fiscal Expansion (1% GNP). Cooperative Fixed

1988 1989 1990 1991 1992
U.S. Eco
Output % 0.02 -0.02 -0.04 -0.06 -0.08
Trade Balance %GNP 0.03 0.03 0.03 0.03 0.03
Inflation D 0.04 0.03 0.03 0.03 0.03
Exchange Rate
$/yen % -0.03 -0.04 -0.05 -0.06 -0.08
$/ger % 1.23 1.15 1.09 1.04 1.00
$/fra % 1.23 1.15 1.09 1.04 1.00
$/ita % 1.23 1.15 1.09 1.04 1.00
$/ems % 1.23 1.15 1.09 1.04 1.00
Real Exchange Rate
$/yen % -0.01 -0.03 -0.05 -0.08 -0.11
$/ger % 1.41 1.20 1.17 1.17 1.21
$/fra % 1.00 0.88 0.73 0.64 0.56
$/ita % 1.00 0.86 0.71 0.63 0.55
$/ems % 1.02 0.79 0.64 0.56 0.52
Japanese Economy
Output % 0.02 ~-0.01 -0.02 -0.02 -0.03
Trade Balance %GNP 0.04 0.04 0.04 0.05 0.05
Inflation D 0.05 0.03 0.02 0.02 0.02
German Econom
Output % 0.93 0.66 0.70 0.58 0.49
Priv Consumption %GNP 0.45 0.35 0.35 0.28 0.21
Priv Investment %GNP 0.32 -0.02 0.06 -0.00 -0.01
Govt Consumption %GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance GNP -0.66 -0.51 -0.54 -0.51 -0.51
Inflation D 0.06 -0.08 0.06 0.07 0.10
Int Rate (sh) D 0.12 0.10 0.10 0.11 0.14
Money Supply % 1.11 0.75 0.85 0.81 0.82
French Economy
Output % -0.46 -0.21 -0.24 -0.20 -0.21
Priv Consumption %GNP -0.25 -0.14 -0.16 -0.14 -0.15
Priv Investment %GNP -0.20 0.00 -0.07 -0.05 -0.07
Trade Balance GNP 0.06 -0.00 0.03 0.03 0.04
Inflation D -0.19 -0.01 -0.04 0.01 0.02
Money Supply % -0.66 -0.41 -0.50 -0.47 -0.48
For. Exc.Reserves % -1.32 -0.82 -1.00 -0.94 -0.96
Italian Economy
Output % -0.46 -0.22 -0.24 -0.20 -0.21
Priv Consumption $GNP -0.25 -0.15 -0.16 -0.15 -0.16
Priv Invesiment $GNP -0.19 -0.00 -0.07 -0.05 -0.06
Trade Balance %GNP 0.06 -0.00 0.03 0.03 0.04
Inflation D -0.19 -0.03 -0.03 0.01 0.02
Money Supply % -0.65 -0.43 -0.51 -0.48 -0.49
For. Exc.Reserves % -1.30 -0.87 -1.02 -0.97 -0.99
Rest of the EMS Economies
Output % -0.28 -0.07 -0.00 0.01 -0.00
Priv Consumption $%GNP -0.15 -0.05 -0.02 -0.01 -0.02
Priv Investment $GNP -0.12 0.01 -0.02 -0.04 -0.05
Trade Balance %GNP 0.14 0.06 0.09 0.09 0.09
Inflation D -0.23 -0.08 -0.01 0.03 0.05
Money Supply % -0.43 -0.35 -0.33 -0.32 -0.31

For. Exc.Reserves % -0.86 -0.70 -0.66 -0.65 -0.61



Table 11: Permanent French Fiscal Expansion (1% GNP). Cooperative Fixed
Exchange Rate System in the EMS. Perfect Capital Mobility.

1988 1989 1990 1991 1992
U.S. Econo
Output % 0.02 -0.02 -0.04 -0.05 -0.07
Trade Balance YGNP 0.02 0.02 0.02 0.02 0.02
Inflation D 0.04 0.03 0.03 0.02 0.02
Exchange Rate
$/yen % -0.04 -0.04 -0.05 -0.06 -0.07
$/ger % 1.16 1.08 1.04 1.01 0.98
$/fra % 1.16 1.08 1.04 1.01 0.98
$/ita % 1.16 1.08 1.04 1.01 0.98
$/ems % 1.16 1.08 1.04 1.01 0.98
Real Exchange Rate
$/yen % -0.02 -0.03 -0.05 -0.08 -0.10
$/ger % 0.96 0.84 0.70 0.63 0.58
$/fra % 1.71 1.48 1.55 1.60 1.71
$/ita % 1.06 0.93 0.80 0.74 0.68
$/ens % 1.03 0.79 0.65 0.58 0.54
Japanese Economy
Output % 0.02 -0.01 -0.01 -0.02 -0.03
Trade Balance $GNP 0.03 0.03 0.04 0.04 0.04
Inflation D 0.04 0.02 0.02 0.01 0.01
German Economy
Output % -0.54 -0.24 -0.27 -0.22 -0.22
Priv Consumption $GNP -0.27 -0.14 -0.15 -0.13 -0.14
Priv Investment $%GNP -0.22 0.02 -0.07 -0.04 -0.06
Trade Balance $GNP 0.04 -0.04 0.01 0.00 0.01
Inflation D -0.24 -0.02 -0.05 -0.00 0.01
Money Supply % -0.76 -0.46 -0.57 -0.53 -0.55
For. Exc.Reserves % ~1.52 -0.93 -1.14 -1.07 -1.10
Frenc (o) )
output % 1.41 0.87 0.98 0.79 0.68
Priv Consumption %GNP 0.69 0.49 0.52 0.42 0.35
Priv Investment $%GNP 0.51 -0.05 0.11 0.01 0.01
Govt Consumption %GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance $GNP -0.60 ~0.41 -0.47 -0.44 -0.44
Inflation D 0.19 -0.10 0.10 0.09 0.13
Int Rate (sh) D 0.11 0.07 0.08 0.09 0.11
Money Supply % 1.72 1.07 1.30 1.22 1.26
For. Exc.Reserves % 3.44 2.14 2.61 2.44 2.51
Italian Economy
Output % -0.43 -0.20 -0.23 -0.18 -0.19
Priv Consumption $GNP -0.23 -0.12 -0.13 -0.12 -0.13
Priv Investment %GNP -0.17 0.01 -0.06 -0.04 -0.05
Trade Balance $GNP 0.05 -0.00 0.03 0.03 0.04
Inflation D -0.19 -0.03 -0.04 -0.00 0.01
Money Supply % -0.61 -0.38 ~0.48 -0.45 -0.46
For. Exc.Reserves % -1.22 -0.76 ~0.95 -0.89 -0.93
mies
Output % -0.47 -0.14 -0.11 -0.06 -0.06
Priv Consumption $GNP -0.23 -0.08 -0.07 -0.05 -0.05
Priv Investment %GNP -0.18 0.04 -0.03 -0.03 -0.04
Trade Balance $GNP 0.10 0.00 0.05 0.05 0.06
Money Supply % -0.65 -0.43 -0.49 -0.46 -0.46

For. Exc.Reserves % -1.30 -0.85 -0.97 -0.92 -0.92



Table 12: Permanent French Domestic Credit Expansion (2%). Fixed Rate
EMS with Germany Leadershlp No Capital Moblllty in France and Italy.

1988 1989 1990 1991 1992
U.S Output % 0.00 -0.00 -0.00 -0.00 -0.00
Exchange. Rate
$/ger % 0.03 0.01 0.01 0.00 -0.00
$/fra % 0.03 0.01 0.01 0.00 -0.00
$/ita % 0.03 0.01 0.01 0.00 -0.00
$/ens % 0.03 0.01 0.01 0.00 -0.00
Japanese Output % 0.00 -0.00 -0.00 -0.00 ~0.00
Gexman onom
Output % 0.01 0.00 0.00 0.00 0.00
Trade Balance $GNP 0.01 0.01 0.00 0.00 0.00
Exench Economy
Output % 0.29 0.13 0.10 0.08 0.06
Trade Balance $GNP -0.09 -0.04 -0.02 -0.01 -0.00
Inflation D 0.06 -0.04 -0.02 -0.02 -0.01
Money Supply % 0.56 0.35 0.21 0.12 0.07
Domestic Credit % 2.00 2.00 2.00 2.00 2.00
For. Exc.Reserves % -0.89 -1.31 -1.59 -1.76 -1.86
Italian Econom
Output % 0.03 0.02 0.02 0.01 0.01
Trade Balance %GNP 0.01 0.00 -0.00 -0.00 -0.00
Rest of the EMS Economies
Output % 0.03 0.00 0.00 -0.00 -0.00
Trade Balance $GNP 0.02 0.01 0.01 0.00 0.00

Table 13: Permanent French Fiscal Expansion (1% GNP) . Fixed Exchange Rate
in the EMS. Germany leader . No Capital MOblllty in France and Italy.

1988 1989 1990 1991 1992
U.S. oOutput % -0.00 -0.00 -0.00 -0.01 -0.01
Exchange Rate
$/yen % -0.02 -0.03 -0.03 -0.04 -0.04
$/ger % 0.07 0.07 0.08 0.09 0.10
$/fra % 0.07 0.07 0.08 0.09 0.10
$/ita % 0.07 0.07 0.08 0.09 0.10
$/ems % 0.07 0.07 0.08 0.09 0.10
Japanese Output % 0.00 =0.00 -0.00 -0.00 -0.01
German Economy
Output % -0.00 -0.00 -0.01 -0.02 -0.03
Trade Balance $GNP 0.00 -0.00 -0.00 -0.01 -0.01
Erench Ecopnomy
Output % 0.19 -0.08 -0.33 -0.62 -0.90
Trade Balance $GNP -0.07 -0.03 -0.03 -0.02 -0.02
Inflation D 0.04 0.10 0.18 0.21 0.23
Int Rate (sh) D 0.91 0.92 1.11 1.28 1.48
Money Supply % -0.30 -0.46 -0.60 -0.73 -0.86
For. Exc.Reserves % -0.61 -0.93 -1.20 -1.46 -1.71
ali om
Output % 0.00 -0.01 -0.02 -0.04 -0.06
Trade Balance $GNP 0.00 -0.00 -0.00 -0.00 -0.00
Rest of the EMS Economies
Output % 0.01 0.00 -0.00 -0.02 -0.04

Trade Balance $GNP 0.01 0.00 -0.01 -0.01 -0.01



Table 14: Permanent German Monetary Expansion (1%). Fixed Rate EMS with
German Leadership. No Capital Mobility in France and Italy.

1988 1989 1990 1991 1992
U.S. Economy
Output % 0.01 -0.01 -0.03 -0.03 -0.03
Trade Baliance $GNP 0.01 0.01 0.01 0.00 0.00
Int Rate (sh) D 0.03 0.03 0.03 0.04 0.04
Exchange Rate
$/yen % ~0.00 -0.00 -0.00 -0.00 0.00
$/ger % 1.24 1.36 1.21 1.14 1.07
$/fra % 1.24 1.36 1.21 1.14 1.07
$/ita % 1.24 1.36 1.21 1.14 1.07
$/ems % 1.24 1.36 1.21 1.14 1.07
Real Exchange Rate
$/yen % 0.01 0.00 -0.01 -0.02 -0.02
$/ger % 0.97 0.93 0.64 0.47 0.34
$/fra % 1.05 0.98 0.67 0.48 0.34
$/ita % 1.04 0.95 0.65 0.47 0.33
$/ems % 0.95 0.81 0.47 0.30 0.18
Japanese Econom
output % 0.01 =0.00 -0.01 -0.01 =-0.01
Trade Balance $GNP 0.01 0.01 0.01 0.01 0.01
German Economy
Output % -0.82 -0.53 -0.44 -0.35 -0.28
Priv Consumption %GNP -0.37 -0.31 -0.24 -0.20 =0.17
Priv Investment $GNP ~0.32 -0.02 -0.05 -0.03 -0.03
Trade Balance $GNP ~0.02 ~-0.09 -0.06 -0.05 -0.04
Inflation D -0.34 ~-0.13 -0.11 -0.07 -0.05
Int Rate (sh) D ~-0.09 0.18 0.11 0.10 0.09
Money Supply % -1.00 -1.00 -1.00 -1.00 -1.00
French Economy
Output % -0.52 -0.44 -0.40 -0.33 -0.28
Priv Consumption %GNP -0.15 -0.22 -0.23 -0.22 -0.19
Priv Investment $GNP -0.19 -0.06 -0.06 -0.05 -0.04
Trade Balance GNP -0.08 -0.06 -0.03 -0.01 -0.00
Inflation D -0.25 ~-0.16 -0.13 -0.09 -0.07
Int Rate (sh) D -0.43 -0.04 0.04 0.10 0.12
Money Supply % -0.41 -0.73 -0.89 -0.97 -1.01
For. Exc.Reserves % -0.82 -1.45 ~-1.78 -1.94 -2.01
Italian Economy
Output % -0.51 -0.42 -0.36 -0.30 -0.24
Priv Consumption %GNP -0.14 -0.20 ~-0.20 ~-0.19 -0.16
Priv Investment %GNP -0.16 -0.04 -0.04 -0.03 ~0.02
Trade Balance GNP -0.09 -0.07 -0.04 -0.02 -0.01
Inflation D -0.25 ~0.17 -0.13 -0.09 -0.07
Int Rate (sh) D =-0.40 ~-0.05 0.04 0.08 0.09
Money Supply % -0.40 -0.71 -0.86 -0.93 -0.95
For. Exc.Reserves % -0.80 =1.42 -1.72 -1.86 -1.91
Rest of the EMS Economies
Output ) % -0.88 -0.49 -0.33 -0.23 -0.16
Priv Consumption %GNP -0.39 -0.28 -0.20 -0.15 -0.12
Priv Investment $%GNP -0.31 0.03 -0.01 -0.01 -0.01
Trade Balance $GNP 0.03 -0.08 -0.04 ~0.02 -0.01
Inflation D -0.40 -0.19 -0.11 -0.07 -0.04
Money Supply % -1.03 -1.04 -1.03 -1.03 -1.02

For. Exc.Reserves % ~-2.06 -2.08 -2.05 -2.05 -2.04



Table 15: Permanent German Fiscal Expansion (1% GNP). Fixed Rate EMS with
German Leadership. No Capital Mobility in France and Italy.

1988 1989 1990 1991 1992
U.S. Economy
Output % 0.03 -0.03 -0.07 -0.09 -0.12
Trade Balance GNP 0.04 0.04 0.03 0.03 0.03
Int Rate (sh) D 0.08 0.07 0,09 0.11 0.13
Exchange Rate
$/yen % -0.03 -0.04 -0.05 -0.06 -0.08
$/ger H 2.47 2.31 2.14 2.02 1.91
$/fra H 2.47 2.31 2.14 2,02 1.91
$/ita H 2.47 2.31 2.14 2.02 1.91
$/ens % 2.47 2.31 2.14 2.02 1.91
Real Exchange Rate
$/yen % -0.00 -0.03 -0.07 -0.10 -0.13
$/ger % 2.38 2.02 1.76 1.64 1.56
$/fra % 2.19 1.77 1.39 1.15 0.96
$/ita H 2.15 1.72 1.34 1.11 0.92
$/ems H 1.99 1.47 1.07 0.86 0.71
Japanese Economy
Output % 0.04 -0.01 -0.02 -0.03 -0.04
Trade Balance $LGNP 0.06 0.06 0.06 0.06 0.05
German Economy
Output H 0.12 0.27 0.29 0.28 0.23
Priv Consumption %GNP 0.06 0.12 0.13 0.11 0.06
Priv Investment %GNP 0.01 0.01 -0.01 -0.03 ~-0.05
Govt Consumption %GNP 1.00 1.00 1.00 1.00 1.00
Trade Balance $GNP -0.65 -0.60 -0.57 -0.55 -0.54
Inflation D -0.28 -0.12 -0.03 0.02 0.06
Int Rate (sh) D 0.24 0.25 0.21 0.22 0.24
French Econonmy
Output % -0.66 -0.48 -0.43 -0.34 -0.28
Priv Consumption $GNP -0.15 -0.23 -0.22 -0.21 -0.18
Priv Investment $GNP -0.22 -0.04 -0.06 -0.04 -0.04
Trade Balance $GNP -0.10 -0.07 -0.03 -0.01 0.00
Inflation D -0.37 -0.17 -0.13 -0.08 -0.03
Int Rate (sh) D -0.54 -0.03 0.04 0.11 0.13
Money Supply H -0.52 -0.86 -1.01 -1.07 -1.08
For. Exc.Reserves % -1.05 -1.72 -2.03 -2.15 -2.16
Italian Economy
Output % -0.65 -0.47 -0.39 -0.31 -0.25
Priv Consumption IGNP -0.14 -0.21 -0.20 -0.18 -0.16
Priv Investment %GNP -0.19 -0.02 -0.04 -0.03 ~0.03
Trade Balance $GNP -0.11 -0,08 -0.04 -0.01 -0.00
Inflation D -0.39 -0.19 -0.13 -0.07 -0.03
Int Rate (sh) D -0.52 -0.05 0.02 0.07 0.08
Money Supply % -0.52 -0.85 -0.99 -1.04 -1.04
For. Exc.Reserves % -1.04 -1.71 -1.99 -2.09 -2.09
S omies
Output H -1.13 -0.40 -0.28 -0.17 -0.14
Priv Consumption %GNP -0.56 -0.24 -0.18 -0.14 -0.12
Priv Investment $GNP -0.42 0.08 -0.05 -0.04 -0.06
Trade Balance $GNP 0.21 -0.02 0.07 0.08 0.09
Inflation D -0.62 -0.19 -0.10 -0.02 0.03
Money Supply 1 -1.54 -1.14 -1.20 -1.16 -1.13

For. Exc.Reserves % -3.08 -2.27 -2.39 -2.31 -2.27





