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Economiz Confrontation and Cooperation
between Europe and the USA,
R fiame Theoreti- Approach to the Analysis of

International Monetary and Trade Policies.x

by

faiorgio Basevi, Faolo Kind, Giorgio Foli.

1. Introduction.

It has recently become common, and almost fashionable, to
analyze problems of ecoromic policy with the techniques of Jame
theory. Research in this field has evolved from the assumption of
rather simple types of strategies in a statin framework, to more
sophisticated applications of dynamic game theory.?

All authors that follow this approach in analy=zing problems
of international economin coordination, have always assumed --at
least to our knowledge-- that the policy authorities either do
or do not cooperate in the process of optimizing their objective
functions., In the real world, however, we observe that countries
<ooperate in some fields or for certain purposés, while they go
their own separate way in some other fields or for other

puUrposes., A recent and striking example is the new wave of



cooperation that was expected to, and at least initially actually
did, rise in international monetary affairs since the meeting of
the Group of Five in Sebtember, 1285, While this was happening
countries were and still are threatening to wage commercial wan,

and do not appear to have consistent views on who should and how

reflate demand to eliminate trade imbalances and avoid an
international recession. This confrontation in the real

field, if it were to continue and get worse, might bring to a
halt the process of international cooperation in the

monetary field. Actually, there are signs that such may

indeed be the case at  the time of writing this péper. More
intriguing, and more alarming, is the related possibility that
monetary cooperation, unaccompanied by cooperation in  other

fields, may contribute to reinforce, rather than diminish, the
forzes that push behind confrontation in the real field. In other
words, that wuncooperative solutions may be superior to partially
cooperative ones., |

Clearly, economic analysis of these possibilities requires

the abandonment of a dichotomie approach to the theory of

international economin policy  --cooperation vs. non cooperation—-
and the identification of different lavers of economin
objectives, with the possible coexistence of cooperation at  a

layver with conflict at another.

In section 2 we present a model that is built around this
idea, and is therefore suitable, even at its level af abstraction
and  simplification, to account for coexiszting situations of
cooperation and confrontation between groups of countries, We
shiall mainly deal with two qroups of countries,‘labelled the "uUs"

on one  side, and the “EC" on the other. The EC ig assumed to

consist  of two dideal countries -~ "Germany" and "Italy“-- that



generally cooperate hqbunm themselves at all layers of their
objectives, except in some 2ases  in which monetary cooperation
takes place only between the US and Germany. In general, however,
even when all three countries cooperate at the monetary level,
the US and the EC are assumed to be in conflict at  the real
level,

Thus, in  section 3, we identify a number of strategies and
the resulting games that the two blocks and three countries may
play in response to an exogenous shock, represented by a negative
supply shift in all countries. We then compute the resulting
effects on the endogenous variables and on the loss functions of
the three countries,  thereby identifying Aains and  losses
resulting from the coexistence of cooperation and confrontation at
different levels, as well as from the different trade and
monetary arrangements that constrain the various solutions,

The trade constraints on which we concentrate our attention
are due, in all sases, to the use of the "most favored nation®
clause, whereby, if a tariff is used by a country on its imports,
this does not disoriminate as  between exporting countries. The

#oeption to  this clause being that, in some of the Aaames, the
European countries apply a2 zero tariff to their reciprocal trade;
moreover, in such  games, the two European countries are
constrained to use a joint tariff rate vis-a-vis the Us. In other
words, they form a customs union of the ECO type, and not just a
free trade area. N

The monetary constraints result from the decision of the
three ‘countries to stabilize the main #echange rate in the
system, i.e.: the DM/% rate. In addition, the three countries, and
in particuylar  the twn European ones, also wish to \stabilize the

intra~-Euvopean sehangse rate, i.e. the lira/DM rate, as in a



diluted form of the European Monetary System. Qlternaéively,'the
fact that all three countries care, albeit with different
weights, about both xehange  rates  can be interpreted as
expression of their aim to stabilize their individual effective
exchange rate.®

The decision to manage the main exchange rate in  the model
(the DM/%) may be taken by all three countries together, or by a
cooperative effort between the US and fGermany only. Thus we
attempt to reproduce, at a simplified level, recent tensions and
problems that have arisen about the question of how large should
be fhe group of countries involved in monetary consultation and
coordination.,  After the initial meeting of the Group of Five
countries in  New York in September, 198% (the G-%), some of the
major industrialized countries, and in particular Canada and
Italy, have been complaining for their exclusion from that Group.
As a result, the G-% was enlarged, at least for some purposes and
at the official level, to the G-7. Iﬁ this paper we attempt to
nodel these situations arnd  their possible consequences, by having
dames played by two (the G-2) or by all three countries (+he -3
cooperatively at  the momnetary level., while different cooperative
or  uncooperative  aggregations  or diszaggregations of countries
take place at the real level.

In section 4 we draw conclusions from the analysis of this
paper and point out directions for additional research, some of
which are the object of analysis of the companion paper referred

to above.

2. The model.



Our three ideal countries™® are labelled the US (country
1), Germany (country 2), and Italy (country 3). Their economie
structure is specified with a staties system of equations that are
linear in the logarithms. All wvariables are expressed as
difference from their equilibrium values, Each  country is
assumed to produce a homogernous product q , according to the

following supply functions:

1 aq, = = '*z;(w;"r{) + Yy,

for 1 = 1,23

where W and Py are the nominal wage and the deflator of
domestic product in each country i, while the terms Y% represent
possible exogenous shocks to the supply functions.

Supplies of labour are assumed to be perfectly elastic with
respect to nominal wages up to the equilibrium level of
employment, which corresponds to  full employment. Nominal wages
are downward rigid under unemployment conditions, but they react,
through explicit or implicit indexation, to the consumers price

indes, which is a weighted average of the prices of domestic and

J

foreign products:
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where es is the exchange rate between cuvvency i and | oand

‘9
t'j is the tariff rate applied by country i on impovrts from
country  j. The weights aﬁy‘ add  up  to unity over all j. The
parameters fi~ are the only source of monetary non-neutrality in

the model: monetary policies are effective on real variables only



in so far as the wvalues of the paraméters f;; are smaller than
unity.

Aggregate demand for the product of a countyry 1is a
function* of eash country’s output, of relative net prices,
of tariff rates, and of the real rate of interest (equal to the

nominal one in this static model) .

J I b J¥¢
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where the i; are rates of interest (not in logarithms), the
Vi are possible exogenous shocks on  demand (e.g. changes in
fiscal policy), while {%i are real bilateral exchange rates

defined as.
S - . e*' — v
(4) Q.J = h AR ‘

Russuming static expectations and perfect substitutability of
tfinancial assets issued by different countries and in different

currencies, interest rates stay at parity. Thus:

The money markets always clear, with demands for monesy
+
assumed to be standard functions of the real product, its price
level .® and the rate of interest, plus a possible exogenous

shock



The system is «<losed by the objesctive functions that the
authorities of the three countries try to optimize,

In the first set of games ~-~that are used as standard of
reference for the games examined in the second set-- these
functions are attributed to 2 unique policy making authority
within each country. In the second set of games the objective
functions ——which are additive in  logarithms—- are split  in two
separate  functions (corresponding to the two subsets of target
and instrument variables) that are aimed at or controlled by the
two different policy making authorities within each country.,

At the "monetary" level, the authorities aim at minimizing

deviations of the consumer price index  from its equilibrium
value. They also manage the DM/% rate, trying to minimiz

deviations from its equilibrium value, possibly because of some
international agreement along the -5 type of ocooperation.
Similarly, they keep an eve on the lira/DM rate, either because
this makes up, directly or indirectly through oross rates, their
effective (weighted) exchange rate, or bercause —-in the case of
ermany and Italy-- they are specifically committed to a closer
management of the intra-European euxchange rate; or for both
reasons. Their instrument is the control of the supply of money.
At the “real" lewvel, the authorities aim at minimizing
deviations of real product from its equiliBrium value, The

instruments used for optimizing the real objective function are

tariffs on trade.



We thus assume the following basi~ objective funetions:

.

LA + 8 2
- [wﬁ Per + “q. Qi + “one € ut W, %5,

for i = 1,23

which can be split into pairs of monetary and real objective

functions:
L z L
® M, = - [WM P + Pon, G + ¢ &y
2
CLo= - | 0,9,
(9) R, = e 9
for 1 = 1,2,3

The M-functions may be the object of ~oross—-Atlantieo
cooperation, while the R-~functions are more likely to be a field
of Euro-American conflist, but also of coopevation within the EC,

Az already hinted in  the introductory section, splitting the
objective functions into  two additive components® prepares
the ground for analyzing the possible consequences of limiting
cooperation to monetary and exchange rate matters, or else of
enlarging it to  the real field. In fact, moves towards closer
cooperation in  the monetary and exchange rates field seemed to
have been taken by the major industrialized countries after the
1980-8% period of strong appreciation of the dollar and highly
differing inflation rates.” However, while these acountries
—or more  precisely  certain authorities among the countries’
decision makers (e.qg. central bankers and Treasury ministersg)--
ware still trying to cooperate in the monetary and exchange rates
tield, they were also threatening each other with protectionist

moves and various means of commercial warfare in the real field,



This may happen because Government authorities  other than
monetary ones, or Farliaments as opposed to LGovernments, do not
necessarily play in the real field the cooperative game that the
monetary authorities within the same countries are trying to
arrange in the monetary field. It may also happen because the
countries that should cooperate in the real field are a larger or
different set than the set of countries that cooperate in the
monetary field; as when some of the G-%5 or G-7 countyries have to
report  their monetary décisions to their political partners
-—-such as EC members not taking part in the G-n meetings-- and in
the process possibly adapt them to the decisions that these may

want fo take in the real field,

3. Folizy reactions to an exogenous shock,

In order to analvze the results of the reaction of the three

countries’ policy authorities under alternative strategies, and
more specifically with a view to studying the possible
consequences  of partial international cooperation -~i.e. of

cooperation limited to either a subset of targets or a subset of
countries, or both-~ we compute numerical solutions of the model
under  the assumption that all three countries are hit by  an
exogenous 10% fall in the level of supply. This shock is designed
to represent a type of deviation from full employment that the
authorities should trinffset (a positive supply shock sould
hardly be interpreted as an event that the authorittes may want to
oppose), and it could reszult from an exogenous increase in the

price of oil or other raw materials.

The authorities in the three countries are assumed to respond

10



to this sho;k according to policy strategies, and possibly under
bonds of international economic alliances, that give rise to =2
large number of alternative games. Out of the numerous games that
result even under the simple assumption that strategies are
either cooperative or Cournot-Nash uncooperative, we list in
Table 1 those that seem to us ﬁore interesting from the point of
view of this paper; moreover, not all games listed in the table
will be used in the discussion of the numerical results.

The first two sets of games in table 1 (games 1 and 2) are
to be used as standard of referencé for the sets of games 4
throughéuﬁaﬁes 1 and 2 are in fact characterized by optimization
of a single objective function in each country; in  other words,
there is full cooperation between policy authorities within every
country, and countries either do or do not cooperate
internationally. fGames 3 are an intermediate step towards
splitting the objective function in  two layers, monetary and
real: here cooperation or confrontation is limited to the

monetary level, but countries do not aim at objectives other than

monetary ones. fGames 4 through 4, insteand, are characterized by
the existence, within each country, of two centers of economic
policy —-monetary and real-- that, for reasons already explained,

40 not cooperate internally. These two policy authorities may or
may not cooperate internationally with the corresponding
authorities of one or both remaining countries.

When the two European countries cooperate at bath levels, we
refer to them as the EC; when they do so at the real lewvel only,
we refer to them as the EEC; when their levelt of cooperation is
limited to the monetary one, we label them the EHS.

Gur  interest is mainly in aames 4  through &. In games 4

there is confrontation hetween Europe and the US in both fields:

11



monetary and real. fGames $ and & are designed to analyze the
possible consequences of monetary coopevation --unmatched by real
cooperation-- when the monetary agreements are obtained either
within a restricted group of countries (here two, standing for
the G-5) that do not coincides with the group where rcooperation
in the real field is discussed and possibly enforeced (games &),
or when monetary cooperation is negotiated within a larger group
of countries (here three, standing for the G-7) than those
involved in real cooperation (games %),

It may be useful to notice, in interpreting the results that
follow, how trade-offs between objectives may have to be accepted
by the different countries and in the different games, because of
inadequacy of instruments with respect to objectives of economic
policy, Thus, assume for a moment that exrange rates were not
arguments of the objective functions, and that no poliecy
instrument were to appear in them either. It would then follow
that in game 1.3. the U% would have two objectives --its price
and output levels-- and one isztrument —--its money supply., The EC
countries would have four objectives —— their price and output
levels-- and two instruments —-their two noney supplies. Thus no
country  or block of countries could  fully reach the best
situation in terms of their objective funotions.

Assume now that the DM/% rate also iz an argument of the
objective functions; then in game 35.2.,for example, none of the
three countries wcould vreduce to zero its loss in ferms of the
M-function: there are four objectives {(three consumers price
indeces and the DM/%  ewchange rate) that are pursued in

‘ . ~
cooperation, but with only three instruments, i.e. the three
monay  supplies, Thus 2ll three countries must carrvy a  loss in

some degree. In terms of the R=functions, however, the US could

12



theoretically reach the =ero loss point: in fact it has one
instrument (the tariff rate vis-3-vis the EC) for one objective
(the level of its own real product), and the optimun can be
reached, unless the instrument also enters the us loés
function.® Germany and Italy, instead, could not reach their

bliss points on the R-functions because of their committment to

use a common external tariff  in order to aim, cooperatively, at
two objectives, i.e. their respective real products. In other
words, even though in %.2. they cooperate in their policy against

the US, they have to pay the cost of haQing tied their hands with
the formation of a customs wunion. However, adding another
instrument --such as the tax on capital movements analyzed in
Basevi, Kind, Poli (1986) -~ to their tool kit, should allow also
Germany and Italy to reach the bliss point, as they would then
frave two instruments for two objectives (unless, again, these
instruments also enter their objective functions).

Finally, before interpreting the results, we should explicit
our assumptions about the parameters of the model that
characterize the structures of the three economies. We have used
reasonable values, based on economic theory, actual size of the
countries involved, and armeohair reasoning  about their likely
structure., The parameters are reported in Table 2,

This shows, in the second row, that Italian wages are more
responsive to consumers prices than US and Germarn wages., From fhe
main diagonal in the aa' matrix we also see that the US is the
most ~losed economy of the three, with Italy the most open.

The lower part of fthe table presents the weights that the
three countries attribute to targets (and to a holicy instrument,
the tariff rate) in  their objective functions. Italy is  the

country  least concerned with inflation, Germany the most. The

13



opposite is true for the output target. The weights of the tariff

rates are roughly proportional to the openess of each economy tor

foreign trade. As for managing the exchange rates, Germany cares

most about the DM/% rate, while Italy looks mainly to the Lira/DM-

rate, although, by giving weight to the DM/% rate, it also
attributes a high implicit weight to the Lira/$ rate, In fact the
weights implicitely used are proportional to the share that
imports from the countries whose currency is  exchanged against
the domestic one have in the consumers price index. The main
results of our numerical simulations are presented in Tables 3)
4, and %, With reference to the list of games in Table 1, the
simulations presented here exclude the set of games 2, as these
fave proven to give rise to unstable equilibria. We also omit
games 3, whose results are intermediate, in terms of losses,
between those of games 1 and games 4- &, In all the tables the
values of the loss functions are reported as already weighted by
the respective country’s GDF, in  order to allow for wel fare
conparisons,

From tablqu Qe see that, keeping under unified control both
monatary and real objectives, results in a2 better overall
performance in each country, relative +to splitting the two layers
of objectives as in games 4-4, and also relative to games 3 (not
reported here), where the real objectives are disregarded.
However, from the point of view of the monetary objectives only,
the M-loss functions have for all countries higher values in
games 1 than in  all other games. In other words, if coordination
of monetary policy were to be left in the hands of monetary
authorities that had their eyes on monetary>obJectives only,
things  would improve  from  such  limited point of wview, but

deteriorate  from the point of wview of the overall loss

14



funetions, and.this even under games 3, where there is no active
use of tariffs,

Within games 1, table 3 shows that, as it was to bhe
expected, full cooperation is the most efficient policy from the
point of view of the three countries together (yet, the bliss
point cannot be reached for lack of a sufficient number of
instrumeﬁts). Notice, however, that Germany would.fare better
under confrontation between the EC and the US; yet, the US and
Italy together get enough advantage from the cooperative
situation to be able to compensate GerMany for its relative loss.
Notice also that confrontation between the US and the EC (game
1.3.) is preferable  for all three countries to a fully
uncooperative situation (game 1.2.).

In Table 4, we hav3‘eported the results of game 4.3, even
though this seems an unlikely game, as it is not in accordance
with the institutional predominance of the EEC over the EMS to
assume that the Euwropean countries cooperate at the monetary
level and not at the real level. Yet, in practice, this may have
turned out to be often the case, because of the already mentioned
stricter and easier links between monetary authorities relative
to other authorities of economins policy. In any case, Jgame 4.3,
does not ohange the important rankings of the outcomes, to which
we now turn,

Table 4 shows that European cooperation at the real level is
the best game in  this set, provided the Europgan countries
compensate the US for accepting such  game, Monetary and real
cooperation by the European countries is the second best, and is
preferred to a super Nash game where all countries go  their own
way and  do so  separately at  the real and monetary  level (game

ol

s

this, however, requires Italy to make compensations  in

15



ordér to induce the US and‘Gerﬁany to stay out of such a fully
uncooperative game.,

Notice how, in the games of table 4, the US tariff rate does
not much  depend on whether the European countries do or 40 not
cooperate at the monetary and/or at real level: in all cases the
rate is about 5.8%. On  the other hand, European cooperation, when
applied at the real level and possibly also at the monetary level
(games 4.2., 4.4.) increases the tariff rate that Gerany and
Italy jointly impose on US exports, and this is particularly true
of Italy., This resulf depend#s both on the fact that the higher
EEC tariff in these games has to offset the zero tariff on
intra-European trade, and on the lower weight that Germany
attaches +to this instrument relative to Italy: in fact, when
Ewropean cooperation is only monetary (game 4.3.) the German and
Italian duties fall back at the level they have in the game where
there is no Ewropean cooperation at all (4.1.).

Table % i3 specifically addressed to the Aquestion of
choosing the level of cooperation in terms of number of countries
involved, whether two --the US and Germany--  or all three. By
first comparing the rankings for the M-loss tunctions only, we
see that, when things are left to  the monetary authorities and
we  consider games 5 (the G-3 games) separately, then Ewropean

cooperation at  the real level (the EEQ) 15 preserved mainly by

Italy compensating Germany to make it accept game 5.2, --which is
also preferred by the US-- instead of game Gl If all
authorities within a 2ountry  are called +to the table of
neqgqotiations (i.e., if we consider  the ranking of the

¢

L-function), it is again mainly Italy that must'pay to have game
5.2, rather than 9.1., but the countyy to be convinced now is the

s,

16



If we consider instead the 6-2 games (games 6) separately,
then, if things were left to the monetary authorities only,
Germany gains  enough from not having its hands tied by Eumropean
cooperation to be able to induce the US +to accept 4.1 instead of
6.2, wunless Italy also comes in and, together with the US,
Ccompensates Germany for the reverse ochoice. If  all authorities
are at the bargaining table (ranking of the L=funations), then
6.1, prevails, i.e. a US-German 2lub is formed at the monetary
level, with no cooperation at all at the real level. The WOrTYing
but interesting result is that this game (game 6.1.) is the
relatively prefervred one even when we compare the sets of 6G-2 and
-3 games together (games 5 and 6 together) . Thus we may
conclude,  on this ground, that splitting +the problem of
cooperation at  the monetary and real levels separately contains
the seeds of a situation in which Evropean cooperation +tends to
fall apart because of the advantages that the two main countries
reepn from belonging to the sxolusive G-2 oLk,

Motice also  that, for  Italy, a US~German monetary oalub
accompaniad by EEC  coopevation at the real level (dame &.2. is
praeterable to a 6-3 olub on monetary matters (game $.2.) and +this
for Emth monetary and veal  authovrities: the same holds in abssnes
of EEC real cooperation (6.1, is preferved to 9%.1.)., This result
may be suggestive of the scarae intevest that Italian authorities
of economic policy, and particularly the monetary ones, initially
showed with respect to enlarging  the -5 to G-7 soon after the
September  198% meeting: it was only after a higher political
point of view was taken that +the Italian opposition to being left
oult was  strogly expressed, with some inside Gerrnment cviticism
of the initial ~o&dness on  the part  of the Italian Minister of

the Treasury.

17



Comparing now Tables 3, 4 and %, we notice that, when a
centralized ocontrol of economio policy is enforced within =all
three countries (games 1.), the shock and the policy response

produce relatively small changes in output but large fluctuations

of exchange rates and prices. This is not mush  altered by

international <cooperation instead of confrontation, whether
-

generalized or cross—-Atlantic, When, however, monetary authorites

explicitely shift their policy to stabilization of prices and
exchange vates, with disregard of output, then the stabilization
of prices and exchange rates takes place at the expense of
output, which fluctuates relatively more, even when tariff rates
are not wused to wage a commercial  war (games &, here not
reported) . This may induce other authorities than the monetary
ones to step in and use tariffs with even worse outcomes on
output than the ones cauéed by the original supply shock (games
4-4), Again, coooperative vs. non coqperative monetary poliay
amross the Atlantic or within Europe does not substantially alter
this aspect of the picture,

It comes then natural to suspect, and worry, that the very
declared objective of the monetary authorities to stabilize
exchange  rates with disvegard, or at least in preference  of,
output may reinforce the temptation by other authorités within
each country to engage in protective measures and possibly wage

an outright commercial war,

i8



4. Summary and conaclusions.

In this paper we have built a2 model and performed numerical
simulations on it, with the purpose of analyzing outcomes of
strategic  interplays that might result from two phernomena that
appear to be of importance for analyzing current problems of
international economin poliay,

The first phernomenon is the fact that international economins
policy is a multidimensional affair, and it could be playved in at
least two fields: a "monetary" one ——controlling inflation and

rehangs rates, with monetary policy and “ehange market
interventions~- and a "real" field --controlling the level of
activity and trade with fiscal and  commercial policies., The
"monietary” and “real" authorities that act in these two fields

may coordinate their policies internationally or they may  vun

into  international conflicts. Thus, the traditional dichotomy
betwesn international cooperation and confrontation is
urrealistic:  the two approaches may coexist, with countries

cooperating in some fields or  for certain purposes,  while going
their own  separate ways in  some other fields or for other
purposes, Moreover, becayse of the relative independence of
monetary authorities within a country’s political hbody, and the
close and  freqguent relations that exist between Central Bankers
and  Treasury Ministers at the international yleuel, monetary
aunthorities are  likely to  be realatively more prone to
international cooperation +than real authoriti?s. The latter, in
tact, are the eupression of both Governmentsnand Farliaments,
with slower  and generally lesg consistent processes in

formulating a national scoconomico policy in their field. Moreover,
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the institutional frameworks for internationasl meetings of the
real authorites are less develobed than for monetary authorities.
Thus international cooperation in the "real" field is more
likely to fail and leave room to international confrontation, or
at least to require longer periods to be achieved than
cooperation in the monetary field,

The second phenomenon arises from the  fact that in a2
multicountry world, coopevation in the monetary field may either
be gerneralized to a large group of major countries {e.q., the

group of the major seven industrialized countries, the G-7) or be

limited to the subset of these that, because of their economic
or financial weight, has  higher responsability for international
monetary affairs (e.qg., the G-5% or the recent ‘"entente" between

the US  and Japam). In  the real field, but possibly also in the
monetary field, cooperation may take place within a regional set
of countries (e.qg., the EC countries, or the subset of them
taking part in the EMS), and leave room either to confrontation
in the real field with another set of countries (e.qg., the US
and  Japan), or to strains within the regional éroup in  the
monetary field on the guestion whether going along  with the
decisions taken by the few members of that group (e2.qg., fiermany
arnd France  for the EMS) that also belong to the more emclusive
c2lub (to which the other members are not part; e.qg., Italy and
the other EMS countries, or Canada with respect to the US) .,

Thus  cooperation vs, confrontation are processes that syt
across both different levels of economic policy and different sets
of <ountries. The recent literature on international economic
cooperation does not sesm to have been aware of fhese shonomena ,

Among  the many  vesults that  could spring  from a  full

exploitation of the possibilities arising from the combinations of
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strategies that the authorities of the three countries in  owur
model ~ould follow, some appear most interesting.

A first general rvesult is that monetary cooperation,
unaccompanied by  cooperation in the veal field, may contribute
to reinforce, rather than diminish, the forces that push behind
conftrontation in the real field and thus lead to protecionism in
international trade. In other words, uncooperative solutions may
be superior to partially cooperative ones. This general regult
is not surprising in the light of the theory of second best.,

second, if things were left to the monetary autorities alone,
“Germany"  would gain enough from not having its hands tied by
European cooperation to be able to induce the "US" +to form a 0-0
2lub at  the monetary level, with no European coopevation at the
real level: the EEC would fall apart, unless "Italy" (thevthree
countries are ideal ones for purpose of theoretical illustratiorn)
were to compensate  Germany for choosing a G-2 with the US
accompanmied by EEC cooperation at the real level.

Thivd, a worrying but interesting result is that 2 G-~2 ~lub
between the US and Germany with non EEC cooperation at  the real
level is the relatively preferred arrangement, when the choice is
made on  the basis of both the monetary and the real ob jective
funations, Movreover, it is preferred even when we compare the
sets of G-2 and G-3 twhen all three countries cooperate at the
monetary level) outcomes together, Thus, dealing with the problem
of «cooperation at the monetary and real levebhs separately
contains the seeds of a situation in which European coopevration
tends to fallyapart hecause of the advantageslthat the two main
countries reap from belonging to the exclusive G;E olub,

A fourth  dnteresting result is that for Italy a US-German

monetary olub accompanied by EEC cooperation at the real level ig



preferable to a2 G-3 2lub on monetary matters; with or without
cooperation within the EEQ at the real level. This result may be
suggestive of the scarce interest that Italian authorities of
economic  policy, and particularly the monetary ones, initially
showed with respect to enlarging the G-% +to G-7 soon after the
September 198% meeting: it was only after a higher political
point  of view was taken that the Italian opposition to being
left out was strongly expressed.

The results, clearly, are dependent on the theoretical model
used, on the structural parameters assumed, and on the set of
strategies that we have selected. While on the first two grounds
further research should be addressed at making the model more
realistic, and in particular at introducing dynamics into it (with
the resulting need to model sequential games), on the strategies
seleated the analysis zalls  for extensions in the direction of
games of leadership and of explaining more deeply the formation of
clube and  relative importance of different layers of authorities

in different fields of ecoromis polivy.
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Appendix

The purpose of this . appendix is to derive formally the
expressions given in the text for the deviations in the levels of
aggregate demand from their equilibrium values.

Let the demand for the output of country 1 be given by

L3

EqPR .
. 1) Q" = "A' + Z‘ Y3 4 A + Gp‘ (‘JJ‘ ')2‘131"'>

where Qi denotes the level of private aggqreqate expenditure
in country i measured in terms of domestinc output Qe J% is the
share of QC tfalling on the products of country g, Eq is the
nominal exohange rate between country i oand country | (i.e., the
units of  ocurrvency 1 oper unit  of currency ), PC is the domestis
currency price  of one wunit of domestic output Qe tJ? is the
tariff imposed by country j on the imports from country i, and GC
is the sum of all countries’ government expenditures on  the
products of country i,

At the original steady state equilibrium we assume that each
country’ g net asset position, trade balénce, government
expenditres  and taves are all zero, and the value of private

aggreqgate  expenditines Q; is  thus equal to the steady state



equilibrium level of output Q; . It follows that, at the steady

state,

_ - E. P _

(A.2) = Yoo Q;.l. —d d ; (i,d = 1,2,3,4)
“ .
and, letting Wao = U RJQJ /(P &) denote the relative size

of countries j and i, for each i we have

(R.3) 1 -§ = Wi e

¢\

Totally differentiating (A.1) around its steady state

equilibrium (R.2) and dividing thvrough by a: we obtain

(R, 4 9. = ‘y‘-‘ dQ +Z~ y&" 0‘ '.'J(c'c, +'Z.. w-'dxd;
wi Xa‘~‘<9‘4' -ti) + da‘/@f

where I d ar ;I respectively represent the percentage
deviations of Qe Q; s and  the real exchange rates net of
tariffs (i.e.. U!U IF from their equilibrium valyes. As to the

percentage changes in private expenditures, da“y one 2an show from

the solution of a representative individual’s intertemporal
utility maximization problem®, that these will  in general
depend positively on the changes in  ocurrent and  present

discounted value of future disposable income, negatively on the



changes in the real rate of interest measured in terms of the
domestically produced good, and either positively or negatively
on the expected rates of change in the relative prices of foreign
goods, depending on the concavity of the individual’s
instantaneous utility function (i.e., on whether the elasticity of
intertemporal substitution is greater or less than one). As in
the present model we assume statinc expectations, disregarding“the

effects of future changes in prices, we then write

(A, 5) da. = C.‘:);"' /Bc‘ v

where = denotes the marginal propensity to consume out of
changes in current disposable income y;,‘ﬁ( is the semi-interest
rate elaticity of aggregate consumption, and Z( is.the deviation
of country i’s real rate of interest from the steady state level
T. Assuming that individualg discount all future tax liabilities,
the percentage change in current disposable income will then be

given by

e Y o= 9: - [3; - J-E;‘- Yei t_‘d

where [j‘ ‘g:“x.y tq]l‘epresents the Hoess of country i's
government spending over tariff revenues as a percentage of
domestisc income 5:-

In order to simplify our final expressions, two assumptions

,
can now be made. First, we will assume that in earh country all
tariff revernes are spent by the goverrment and that all

govermment’s spending falls entirely on  the domestino product.,
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Second, we will assume a unitary elasticity of suéstitution in
the private sector’s instantaneous wutility funetion, so that,
aside from exogenous shifts in tastes (which may represent
another possible source of external shock in  the model), all
expenditure shares y& are independent of relative prices (i.e.dysz
0,

Under these assumptions, and substituting (A.% and (A.6)

into (A.4), we then obtain:

q Xu. i ? + J#¢ “"‘ Y‘“‘ CJ‘ 74 - x"“ F“ % —% w:j't‘ 33-,-/%‘2‘,
+Z‘ J‘yd‘ 9t .(Yc'd't.;,' -2,

a. 7 wr t?
Y g 3’ d'u' J' ¢

J#e
[ad [ 4
"‘ "c') * bt “E — UJ’" v & .
"""( a’u ¢ 3; T AN AX J?J
where 5: represents the excess of government spending over
tariff revenues. Alternatively, assuming that the semi-interest
rate elasticity of private expenditure, ‘#C, is the same in all

countyries, we have (using (A.3))

?“ =a/““ C""?i*-\}*\.'u{}ca/d‘ 07‘ —FQ —FJ*" J" 'L‘(QJ‘—'Z‘I)
(A7)
+.Z—.’“’j‘c I 9:"~ +§;, de-tij J;‘u aj‘ e
H(- pes)Fe = i kiee §

Jav

where, under the assumptions of stationary expectations, the

linkage between the real rate of interest in the different

countries is given by

(a8 e =X,

Finally, the fourth country can be taken as the residual



country (i.e., the rest of the world) with:
a) an exogenously given level of output (i.e., q ¢ - 0}; or
b) an exogenuosly given level of output and expenditures

(i,e, = 0 and daq=0); or

;A

=) an exogenously  given level of demand for all imported
goods'(i.e.,d[xu E&_@A‘]:D).

In all three TZases it is obvious which are the tevms in
(A.7) or (R.7’) that will drop out, paying a 1little attention to
the effect of interest rate changes when (A.7') is used, as under

both assumptions (b) and (o) '8{%}4 = 0,
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Notes

* This paper is a product of an on-going research financed
by the Italian National Research Council (C.N.R.) within a project
entitled "“Struttura ed evoluzione dell’ecornomia italiana”. M.
Canzoneri, F. Giavazzi, A. Giovannini, H. Grossman, D. Henderson
have contributed essential ideas and useful comments on earlier

versions of this paper.

1. Many contributions have appeared in this area after the
path-breaking work by Hamada (197&) (revisitéd in Hamada (198%)).
Except for the most recent ones, they have been surveyed by
Cooper (1984), The wvolume by Puiter and Marston (198%) mainly
deals with the dynamic aspects of the theory. The present paper
continues in the 1line of research followed by Canzoneri and Gray
(19285%), Giavazzi and Giovannini (198%), Melitz (198%), Oudiz
(1989) , Canzoneri and Henderson (1984). Our paper is written in
the spirit of the criticism that Kenen (1986) addresses to this
literature as being too often detached from institutional and

policy oriented problems.

2. In Basevi, Kind, Poli (1986) we pay more attention to
problems of the European Monetary System, partisularly with
respect to the use of controls (taxes) on capital movements within

and without the EMS, as instruments of ecornomic policy additional

to the monetary and commercial ones discussed here.

2%



3. In the numerical simulations of the model that are the
basis of this paper the set of countries is extended to four, the
fourth one being the rest of the world. This enters with the
price of ' its product assumed to be set xogenously but
denominated in dollars: thus its price ochanges endogenously in
terms of marks or lire when these éurrencies’ exchange rate
changes vis-d-vis the dollar. The consumers prices of the three
countries depend also on the share spent on the produét of the
fourth one and on its dollar price. Moreover, the real bilateral
exchange rates against the fourth couﬁtry also affect the demand

for the products of the three endogenous countries.

4. For the theoretical derivation of aggregate demand from
consumer’s theory see the Appendix. As explained in  footnote 3,
demands for products are also affected by the real exchange rates

vis—-a-vis a fourth residual country (the rest of the world).

9., Deflating the mnominal quantity of noney with the
consumers’ price  index does not substantially alter the results

of our analvsis.

6. In Alesina and Tabellini (19847 there is also a game
involving more than one policy authority, but this game remains
internal to a country and is played among monetary authorities,
fiscal authorites and wage setters. In Rogoff and Sibert (19864,
the game is between the current and the incumbent government of a
country., In contrast, our model is designed to describe

situations in  which the policy authorities of a country may not

cooperate  internally while at the same time each of them may

29



coordinate its actioﬁs internationally with the corresponding
authorities of another country or set of countries.
~

7. Particularly since the G~5 neeting of September 1985 in
New York, the G-7 summit of May 1986 in Tokyo, and more recently
(Ocztober 1984) the informal agreement between the US and Japan to
the effect of 1limiting further depreciation of the dollar
vis-a-vis the yen. Unfortunately, our three countries model
carmot deal more realistically with the problems arising from
conffontation or «<ooperation among at least three blocks of
countries, such as the US, the EC and Japan, unelss we were to
abandon the focus on intra-EC relations. A more extended model in
terms of countries would clearly give rise to a much larger set
of possible games. Yet, even the simplified three countries model
here used, and the consideration of cooperative ér Cournot-Nash
uncooperative games only, allows a much larger number of

combinations than those presented and analysed in this paper,

8. In order to get stability of the games played in this
model, »it must be assumed that the tariff rates enter with
enough'weight the objective functions of the countries that use
stich instruments., The equilibrium solutions obtained with

zero—-cost tariffs are unstable.

9. See P. Kind (1986). \
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objective function in each country,
active instruments: money supplies only

1. All three countries cooperate
<. No country cooperates: overall Nash game
3. European countries cooperate: Nash game EC vs. US

objective function in each country,
active instruments: money supplies and tariff rates
cross—-Atlantic confrontation

1. No country cooperates: overall Nash Jame
&, European countries cooperate: Nash game EC vs, US

ctive functions in each country,
only the monetary objective functions are optimized
active instruments: money supplies only

1. All three countries cooperate
=. No country cooperates: overall Nash game
3. European countries cooperate. Nash game EMS vs., US

ctive functions in each country.
monetary and real objective functions optimized separately
active instruments: money supplies for M—functions

tariff rates for R-functions
cross-Atlantic monetary and real confrontation

1. No country cooperates, either at the M- or the R-level

2. European countries cooperate at the R-level: EEC vs. US
3. European countries cooperate at the M-level: EMS vs. US
+4. European countries cooperate at MAR levels: EEC+EMS vs., us

ctive functions in each country.
monetary and real objective functions optimized separately
active instruments: money supplies for M-functions

tariff rates for R-functions
2ross-Atlantic monetary cooperation: 6-3
cross-Atlantic real confrontation

1. All countries cooperate at M-level, none at R-level
2. All countries cooperate at M-level, EEC vs. US at R~level
ctive functions in each country, *
monetary and real objective functinns optimized separately
active instruments: money suppliss for M-functions

tariff rates for R-functions
cross-Atlantic monetary cooperation:, G-3
eross-Atlantic real confrontation

US-German <oop. at M-level, no coop. at R-level

1.
v US—German coop. at M-lewvel, EEC vs. US at R-level
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Tab., 2 - Farameters of the model with “realistic® values

:======:==::=::===:===:====:::::==::==:=====:.~:::::==::::=:=====::z
U.S5.A. Germany Italy ROW
. 0.7% 0.7% 0.7% -
) 0.% 0.5% 0.7 -
usa 0.7% 0.10 0.02 0.13
Ger 3Q~ 0.13 0.6% 0.10 0,12
Tta I 0.15 0.15% 0.5% 0.15%
usa - 0.065 0.025 -
Ger o 0.20 - 0.0% -
Tta ) 0.1z 0.30 - -
usa , - 0.10 0.02 -
her XQ‘ 0.13 - 0.10 -
Ita 0.1% 0.1% - -
USA - 0.065 0.02% -
Ger Xhe 0.20 - 0.0% -
Ita J o0.17 0.30 - -
ﬁ~ 0.5 0.5% 0.5 -
USA 0.637%  0.0552 0.0212 -
her §; 0.17 0.552%  0.0425 -
Tta J o0.102 0.25%5  0.467% -
S 1.0 1.0 1.0 -
AL 1.0 1.0 1.0 -
Weights:
relative GOF 0.3 0.15 0.0% 0.5
fuu}. 0.4 0.% 0.2% -

\ ———————————————————————————————————————
oy 0.47 0.29 0.5% -
Wi, 0.02 0.04 0.0% -
Whe, __Doss 013 003 -
W . 0.024 0.024 0.12 - .

’ "
Notes: - oc,-‘.‘ O(.'J'; "("J‘, ¢J . are combinations of structural
parameters as shown in the Appendix and in Kind (1986) .
= ROW = rast of the world

¢
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Table 3 - Responses to a 10% overall fall of aggregate supply

...............-..........—.........._.—......................—.......-—............................—....—.......—.........-.--...--.--......-...............................‘-.’_.........

Games 1.1, 1.2, 1.3
usa $ effective rate 0.73 1.41 1.06
output deflator .72 3.83 3.90
Sapain 4.16 3.42 3.46
output -1.81 -3.34 -3.20
money supply 1.80 -1.40 -1.10
L-loss function 49 .23 $8.79% 96.44
M-loss function 40.14 28,32 28.53
R-loss function ?.09 320.43 27 .91
Germany DM/% rate -0.76 -1.,50 -1.,19
output deflator 4.35 2.0% 3.26
Sapai 3.72 2.41 2.64
output -2.26 ~-4,17 -3.91
money supply 1.00 -3.00 -2, 44
L-loss function 24,62 23.95 23,64
M-loss function 20,29 ?.42 10.86
R-loss function 4,33 14,53 12.78
Italy Lira/DM rate 0.22 0.50 0.79
output deflator $.10 3.66 .13
Sapai 4,02 2.81 3.34
output -2.91 -4 .68 -4,37
money supply 1.09 -2.89 -2.02
L-loss funcotion 8.43 12.5%2 12.87
M-loss function 2.91 2.02 2.81
R—~1loss function 4,52 11.50 10,04

Rankings (loss functions weighted by countries’ GDFD

L-1oss functions

UsA: 1.1.31.3.>1.2, i
Ger:  1.3.51.2.01.1.
Ita: 1.1.31.3.71.2.

Note: among these three games

- full cooperation (1.1.) with compensation to Ger is 1st hest
- Nash confrontation between US and EC (1.3.) is 2nd best
mooverall Nash confrontation (L.2.) is Zrd best



Table 4 - Responses to a 10X overall fall of aggregate supply

Games 4.1 4.2 4.3 4.4,
Usa $ effective rate ~-0.,39 ~-0.32 -0.36 -0 .30
output deflatonr ~-0.31 ~-0.32 ~-0.32 ~-0.34
copain 0.22 0.23 0.21 0.22
output -11.38 ~-11.46 -11.41 -11.49
money supply -18.94 -18.93 ~-19.00 -192.00
tariff rate 5.81 5.85 5,82 5.86
lL—-loss funotion 331.70 3346.08 333 .24 337.89
M-loss function 0.21 0.18 0.17 0.16
K-loss funotion 331.49 335,90 333.06 337.73
aermany DM/$ rate 0.29 0.32 0.28 0.30
output deflator -1.34 -1.37 -1.38 -1.39
copin -0.36 ~-0.43 -0.37 =-0.45
output ~13.%94 -13.85% -13.98 -13.89
money supply ~-22.9% ~-22.74 -23.03 -22.84
tariff rate 3.42 4.9%% 3.43 4,57
L-loss function 149 .77 149 .01 150. 564 149.93
M-loss funotion 0.27 0.32 0.26 0.34
R-loss funotion 149.50 148.49 150.30 149,59
Italy Lira/DM rate 0.60 0.04 0.42 0.00
output deflator -2.32 =-1.40 -2.47 ~-1.466
all IO ~-0.69 ~-0.35% ~-0.84 ~-0.41
output ~-14.19% ~-14,9%4 ~-14.24 =14 .60
noney supply -26 .52 ~-23.78 ~-246.82 ~-23.93
tariff rate 1.59% 4.9%9% 1.%6 4,97
L-loss function 123, 54 102 .49 124.93 103,20
M-loss function 0.17 0.03 0.21 0.0%
k-loss function 123.37 102 .42 124.73 103.15%

'Rankinga\(losa functions weighted by countries’ GDF) .

M~loss functions

usa . 4.4.0 4.3 .20 4.1,

aer: 4.3.% 4.1.% 4.2, 4.4,

Ita: 4.2 4.4, 4.1, 4.3,
R—-loss functions

usa: 4.1, 4.2, 4.3.% 4.4

ey 4.2, 4.1 4.4.) 4.3

Ita: 4.2 4.4, 4,1.) 4.2
LL-loss functions

usa. .1. 4.3.) 4.2, 4.4,

Ger: .20 4.1.% 4.4, 4.3,

Ita: 4.2, 4.4, 4.1, 4.3,

A

Note: amory these three games, after internal "compensation®,
and with reference to L-functions:

2. 15 1st best, with compensation to the US

is Znd best, with Italy compensating US and Ger

is Zrd best )

- 4,
- 4,
4,

a2 8



Table 5 - Respornses to a 10% overall fall of aggregate supply

_._._._._._._.—-_._..-.._._._._._._._._._..__._._...._.-—_._._._.___._.__._._._._._._.-—_._.-—_....-—_.-—.-.._._.__.__._.__._.

Games : 9.1 5.2 6.1 6.2
usa % effective rate -0.29 -0.29% -0.33 -0.27
output deflator -0.37 -0.39 -0.22 -0.395
copai 0.18 0.1¢9 0.29 0.22
output ~-11.951 ~11.60 ~11.62 -11.%2
money supply -19 .24 -19 .24 -18.9%5 -19.06
tariff rate 5.87 5.91 5.72 5.87
L-loss function 338 .92 343.67 322,47 339 .19
M-loss function 0.12 0.11 0.28 0.1%
R-loss function 338.80 343 .56 322.19 339.09%
aermany DM/% rate 0.24 0.25 0.23 0.295
output deflator -1.46 ~1.48 -1.28 =-1.,43
Sopai. ~0.44 =-0. %4 -0.31 ~-0.%0
output -14.12 -14 .04 -13.79 ~13 .94
noney supply -23.39 -23.17 -22.54 ~22.96
tariff rate 3.46 4.61 3.38 4.57
L-loss function 153.57 153.08 145%.91 150.97
M-loss function 0.32 0.49% 0.2 0.40
R-loss function 153.2% 152,62 145,71 150,57
Italy LirasDM rate 0.35% 0.03 0.5%6 0.08
output deflator -2.63 -1.7% -2.24 ~-1.65%
cupai ~-1.01 =-0.47 ~0.67 ~0.38
output -16 .43 ~14.,73 ~-19.94% -14 .62
noney supply -27 .30 -24 .29 -26 .10 -23.96
tariff rate 1.58 4.61 1.53 4.57
L-loss function 127 .61 104 .97 120.60 103 .42
M-loss function 0.27 0.06 0.19% 0.04
R-loss function 127 .34 104 .91 120.45% 103 .38

Rankings (loss functions weiqghted by countries’ GDF) .

M-loss functions

usa: 5.2, 9.1, 6.2, 6.1

Ger 6.1, %5.1.> 6.2.) %.2

Ita: 6.2 5.2 6.1.) %.1
R-loss functions

usa: 6.1.> 5.1, 6.2, 5.2 \

ey .10 6.2 5.2, 5.1

Ita: 6.2 5.2, 6.1.) 5.1
l.~loss functions

usa: 6.1 H.1.> 6.2, 5.2,

e 6.1.5 6.2 5.2, %.1., ¢

Ita: 6.2.7 5.2, 6.1.> 5.1,



