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INTERNATIONAL MONETARY AND FISCAL POLICY COOPERATION
IN THE PRESENCE OF WAGE INFLEXIBILITIES
Arc both counterproductive?

by
Jeffrey Sheen
SECTION t introduction

Since World War II, the world's major cconomies have expericnced a remarkable degree of
liberalization and intcrmationalisation of their markets for goods and stsets, The surge in
international trade and the appearance of major global supply and demand shocks has meant
that the question of international coopsration of macroeconomic policy bad to asise.
Academic snalysis began jn the 1960°s and the major early contributors in this fisld were
Cooper (1969) and Hamada (1976) who focussed on fixed exchangs rate regimes.
Subsequently, in the 1980's, aitention shifted to Flexible exchangs rate regimes with
contributions by many authors such as Canroneri and Gray (1985), McKibbin and Sachs
{1988). Tn this latter Literature that involves static games, ajl lend support to the notion that
international policy cooperation will be bencficial. From tho theory of simple gamey, Chis wag
to ba expected. :

The same Jssucs have been addressed in the context of dynamic games by many authors -
far example, sea the Buiter and Masston (1985) volume and Taylor (1985), The question of
time-consisteacy is shown to be crucial in establishing the properties of equilibria -
heuristically speaking, in a time-consistent equilibrium, planned furure Optimal paths remain
optimal as time passes. The paper that we focus attention on in this paper is by Rogoff (1985)
who imposed time~consistency on a two country Mundell-Fleming model whers wage setters
do oot cooperate with their governments. Rogoff (1985} obtaived the interesting result that
international monctary cooperation wes ‘counterproductive’, an outcoms which can be
cxplained by the theory of the second-best. With regard to systematic monetary policy, with
the patural zate of output belaw the governimenty tasget, cooperation suffers from the absence
of the exchange rate depreciation threat that is present in a non-cooperative circumstapce.
For policy that it contingent om unexpected shocks, Kogoff showed thay cooperation is
‘productive’, -

The definition of ‘counterptnduéﬁve couperation’ needs to be inferpreted carefully | In fact,
by sestricting attestion to sub-game perfect equilibris Le. sequential equilibria obeying
rational expectations and time-consistency, it is easy to show that the monetary anthorities
will always choose to cooperate in the period after the one fn which wages wers precommitted



(see Carraro and Giavazzi (1988)). To comstruct a perfect equilibrium, one must work
backwards as in dynamic programming. Whatever the wage that was sclected in a previous
period (i.c. based on an expectation of cooperation or atherwisc), the governments will always
have an incentive to cooperate because in the current period, bygones arc bygones. Knowing
that governments will choose to cooperate ex-post, it is rational for workers to expect
cooperation, and so cooperation is the only sub-game perfect equilibrium. Thus a comparison
of the cooperative and the rational Nash outcomes docs not comstitute an equilibrinm regime
excrcise. Instcad the comparison tells us whether or not cooperation, which will be optimal
ex-post, is Pareto-dominated by the Nash outcome ex-ante. If it is dominated, then
institutional redesign will be required to bring about the better Nash equilibrium. In this
paper, we shall observe this interpretation of ‘connterproductivity’,

This paper cxtends the monctary apalysis to fiscal policy coaperation. Indeed there is
glready a growing literature on jntermatiopal transmission and cooperation of fiscel policies.
One important strand bas followed the routs of using a representative utility function for
asscssing social welfare (for example, seo Frenkel and Razin (1986), Turnovsky (1988)). This
approach avoids all the well known and obhvious weakunesses of using ad hoc lincar quadratic
loss functions; mevertheless it is equally well known that extrems and unrcalistic assumptions
are nceded to construct a sensible social welfare function from an aggregation of individual
preferences. Given these matching weaknesses, this paper stays with the more tractable lincar
quadratic methodalogy.

We show that for a range of paramctcr values cousistent with very familiar macro-models,
in particular the simple Keyoesian one, systematic fiscal policy cooperation turns out to be
Pareto-optimal. Furtber, it is shown that cooperative contingent fiscal policy iz elways
productive, a theoretical result which has full measure of agreement in the literature. These
important results imply that it may be vital to remove any impediments that prevent fiscal
authorities from cooperating. Considering the condition of the global economy of the 1980%, it
would be difficult to find apyone who would disagree with the diagnosis that grossly
pncoordinated national fiscal policies amongst the major industrial countries arc a major
problem. i )

With regard to fiscal policy cooperation, Turnovsky (1988) found that the Nash solution
involves cxcessive fiscal spending (on the imported good) compared with cooperation, We
consider an snalogue of this issus and find that this result is borne out if the governments’

output terget excecds the natural rate.

The structure of fhe paper is as follows. In section 2, the general stochastic two couarry
Mundell-Fleming model with variable output supply is explained. It is shown bow varjous
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Domestic and foreign assets are assumed to be perfect substitutes and financial capital is

perfcetly mobile. Thus uncovered interest parity is assumed to prevail so that:

2 .
i = i + Eep -¢

®

Finally money market equilibrium implies that the real money supply equals demand with
the latter depending on the nominal fnterest rate and output:

m P-)\i+¢y+um

®
where m is the logarithm of the money stock, up is a serially vocorretated random monetary
demand shock with mean 0. The interest clasticity \ shall

be assumed to be positive and less
than one.

L1 The Equilibrium Selution

The process of solving this madel under rational expectations is not trivial and # will help

considerably to anticipate the nature of the full equilibrivm. Given the perfect symmetry of
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The

the two country maodel,

W, ¥ and i, and that & and ¢ will
monetary and fiscal authorities will be optimally choosing m or f and m™ or £
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!ime-consistent solution will imply that the expected valve of all real variables will be

constant through time, while nominal variables will inflate at a canstaat cxpected rate

i:flecting the underlying rate of monetary growth, This means that static cxpeclations

of
changes will be rational.



We shall simplify notation by assuming that all nominal variabies had a value of 0 in the
period prior to the one being analyzed; being in logarithms, the following solutions can then

be interpreted as growth rates. From the above, it follows that a time-consistent solution will

give:
En, = En - EP-P. = EP = Ep = W (10a)
Ecy-¢ = En-En" = EP-EF' = @ - %" (10b)
Ey - Ee - Ee = 0 (10c)
Ej = En = EP = w (10d)
Em = (I-MEP = (1-2)W% (10¢)

Note that (10b) implies that real interest rates ace cqualised ex post, while (10d) says that
their ex ante values are zero. (10c) indleates that outputs and the real and nominal exchange
rate arc cxpected to be zere in the symmetrical equilibrium - unexpected (contingent)

monetary or fiscal shocks can upset these expectations,

The algebra required to solve the model is extremely tedious and only the procedurs will be
indicated. To begin, explicit solutions for the key endogenous variables are given and key
features nated. Then monetary and fiscal transmission mechanisms will be discussed bringing
out the intuition bebind the complicated reduced forms and comparing the outcomes for the
four sub-models.

The solution is linear and can be obtained by adding and subtracting the home equations
{(6), (7) and (9)) and their symmetrical foreign equivalents. Expressions for added (and
subtracted) outputs ere obtained from the added (subtracted) set of the resulting equations,
and these can then be solved for y and y" in terms of the money and fiscal instruments and
base wages. Substituting back into the system, one can then obtain the reduced form solutions
for the cxchange rate and domestic and foreign prices, and interest rates. We are particularly

interested in the solutions for outputs and prices as these will be needed in Section 3,

Following the suggested sequence of steps, we obtain the following lHnear expressions for

output in the two countries:
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From (12} we sce that money, base wage and fiscal shocks from the 1wo countries have
mirrored effects on the teal exchange rate, something that we should expect of a relative price
of goods from perfeetly symmetrical countries, The exchange rate is seen to be non-stochastic
except insofar as the policy variables have a contingent clement, & feature due to perfect
symmetry and the perfoct intemational correlation of shocks. It cmphasises further the not so
well-known point that the exchange rate should never be modelied with idiosyncratic risk
unless it is being managed by the policy authorities on the basis of a mixed strategy.

We can observe that A, as f-+1 or 8-+0 (sec (11f)), which implies from (12a) that
money cannot affect the real exchange rate under RWR and C, With NWR, mcnctary
cxpansion generates a real depreciation. Finally, damestic fiscal expansion will cause & real

appreciation ia all of our models, which is what one would expect in 2 Mundell-Fleming

paradigm, 4

b . L
The added and subtracted moncy market equations give two expressions for p and p- in

terms of outputs, money stocks, basc wages and the real exchange rate. These can be reduced

using (1) and (12) and (4) to give:
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From {12}, (13) and (4) the price indices become:

Price Indices
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22 Monetary Transmission to Outputs and Prices
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The clasticity of supply € is seen to be irrelevant except insofar as a zerp value {as in the C
model) would mean stationary outputs and thus no transmission. Thus the K model (A=0 and
80} or the NWR mode] may have negative transmission, .

However, as indexation approaches perfection (B+1), negative transmission becomes
impossible. From (6 with f=1, it can be seen that this is because the sctual real wage is then
simply dependent ou the real exchange rate shock and for the foreign country any uncxpected
real appreciation reduces the real wage and encourages dutput. Unfortunately, a home real
depreciation would then have to be be registered and go hotme output shouid falil But this is
impossible since Mj,}-ﬂ and thes we conclude that M,,-M;,-O. It follows then, from the goods
demand equation (7), that the expected real interest rate must be unchanged . Summarising
the above, we can state:

Proposition | The reas exchange rate, real interest rates ond both outputs are immune to
meonetary shocks when reaj wages are rigid or owtputs exogencus.
v

IE real wages are not rigid, negative transmission s assured if aggregate demand is interest
inelastic (o=0) - see (47). The intuition for this Is that the foroign appreciation makes the
foreign country uncompetitive but the real interest cffect is unable to compensate. It can
compensate if o> beeause monetary expansion lowers domestic and foreign real interest rates
thereby encouraging both autputs. Remembering that the real rate is i'-;v', the foreign
appreciation creates excess foreign money demand (by the factor (I1-e)) whick is cleared by a
reduction in the foreign real interest rate (by an enhanced amount with a smaller intercst
elasticity of maney demand 2} and leading to a positive effect on output (depending on the
size of ¢), The appreeiation reduces demand for foreign goods putting downward pressure on
its price thus wotsening the product wage and output (depending on {1-8)). Thus as the price
clasticity of demand & gets bigétr. a positive domestic monetary shock that appreciates the
foreign exchange rate is more likely to worsen foreign output. We also know that domestic
output benefits when the real interest rate falls. and when a domestic depreciation {s
registered, and this leads to g direct increase in y" via ¥.

We can now state:

Proposition 2 If real wages are not rigid, endogenous domestic output Is Improved by domestic
monetary expansion, while foreign eutpur may be.

11



Local monctary increases are always locally inflationary. In the C and RWR models, this
clasticity is unity reflecting unit elasticities on the domestic product price and on the nominal
exchange rate. Moving to the NWR mode] and then to the K one, the elasticity {Mp) declines
whick is simply because domestic output also rises thus taking some of the heat out of
inflation, '

Domestic money shocks may lead to foreign deflatior if there is a positive transmission of
output - this is because the possibly higher forcign output raises money demand requiring a
lower pricc index, The inflation transmission abroad of money (and wage) shocks is

ambiguous in general., The four cases will be considered in turn, Under RWR and C, (14a)

and (14b) become

M - Mp 1

My = Mp = 0

This means that any national monctary growth will not genecrate inflation worldwide under
flexible exchange rates if real wages are rigid or the mode! is classical in nature. Flexible
exchange rates do insulate national ccomomics from forcign moncy money growth if wages arc
fully indexed. The intuition behind this familiar result is that domestic money growth Ieads
to a foreign nominal exchanpe ratc appreciation  which exactly cancels with the domestic
goods price inflation creating nmo effects on the forcign money market. Since we already
koow that the real exchange rate and the real interest rate are vot engaged by monctary
shocks (with perfect wage indexation), local monctary shocks can only have local effects.

Now considering NWR, the foreign real exchange rate and the rcal interest rate will fall
unexpectedly. Looking at the foreign goods demand ~ implicitly (7*), we cannot then tell
what bappens to output, and thus from the foreign supply equation - (6*), we cannat be sure
whether p* should tise or fall. While we know that the foreiga real exchange rate appreciates,
the ambiguous p* effect means that we cannot be surc what will happen to the foreign price
index. From (13b) and (14b), we see that NWR can deliver insulation (i.c. Mp-=0) but with

probability of measure zero,
Finally, in the K model, product prices are fixed and so inflation outcomes simply depend

on the exchange rate, Since m home depreciation occurs, home inflation and thus foreign

deflation must result.
1

Proposition 3 Flexible exchange rates do not lnsulate domestic inflation from forelgn monctary
inflation except when real wages are rigid or outputs exogenous. Forelgn deflation may occur

when only nominal wages are rigid and will in the Keynesian model.

12
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ifence:

Proposition 4 Fiscal policy Is a zero-sum International game if real wages are rigid or
output exogenous. With nominal wage stickiness or rigidity, it is a positive-sum game in which

both partles could beneflt.

With regard to the Inflation implications of fiseal policy, the simplest case to deal with s
the X one, Since this i a fixprice paradigm, inflation transmission is only associated with
movements in the nominal (and real) exchange rate, Clearly domestic inflation shocks are
reflected by forcign deflation ones. Domestic fiscal expansion leads to a domestic real
appreciation, directly causing domestle deflation and forcign inflation.

For the extreme RWR model, wo know from propasition 5 that foreign output will fall
after a home fiscal expansion. We also know from (16) that real and nomina! interest rates
triss worldwide. Thus focussing on the forelgn money market equilibrium condition -
implicitly (9") - real forclgn demand for money will have fallen which requires a higher
foreign price index to restore equilibrlum. However home inflation need not be kindled
because home output may rise by enough to prc-cmpt a need for higher domestic prices to
clear the domestic money market.

At the other extreme is the C model, Here rp-l";- Byh/oxl, and so fiscal expansion
creates identical inflation worldwide. This is because worldwide Interest rates go up by %y/u,
thus lowering worldwide money demand via X\, necessitating price index inflation cverywhere
to clear the money market. Since the domestic real exchange rate apprcciﬂtcs it must be true
that the domestic product price rises, while the forcign product pricc may go sither way,

For the inbetween model of NWR, « thers is\positive inflation transmission abroad of
domestic fiscal cxpansion, desplte tho fact, as mentioned two paragraphs back, real interest
ratcs do not have to move up so much (possibly cven falling) and that foreign output may
even rise. By contrast, domestic inflation is ambiguously affected because while p may need
lo rise to belp bring about higher domestic output supply, the real exchange rate appreciates.
The bigger the supply clasticity, 8, the more pessiblé that the domestic product price {p) can
fall, ensuring home deflatlon (of P) after & domestic fiscal expansion. This parameter will play

a crucial role for establishing productive fiscal cooperation.

In summary then:
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Proposition 3 A domestic fiscal expansion will always cause Joreign inflation. In the
Keynesian medel, domestic and foreign Inflation are oppositely affected. In ‘rhe Classi;:al
model the inflation effects are identical worldwide. In the Mgid nominal and rea

models, the domestic inflation effects ar '
e ambiguous, though inflati
sufflciently large @. = pllon il oceur r

SECTION 3 Optimal Policy Analysis

In this twe couniry model, there are four policy instruments availabls tg the twe governmears
K each set themselves two independent, unshared targets, they could achisve their a.im;
precisely - this is nothing but the Tinbergen ruls for policy, Of courss, {f the number of
lax:gcts exceed independent instruments or if there sl.n: shared targets, then target trade-offs
exist and international policy-making becomes a game between the participating governmens,

We shall assumo that each government chooses to assign one of fis instruments to addressing

two related targets, with the other instrument dealing with another dependent target. In the
first instancs, fiscal policies are held meutral and monetary policics are uged 1o minj

quadratic loss function involving inflation and cutput.

mise a
- . Then we reverss the policy roles and
consider the question of fiscal policy cooperation assuming a passive neutral rols for monetary
policy,

3.1 Internaticnal Meonetary Folicy Cooperation

L . 5
et us sssume that fiscal policy instruments are set cxogenously to zero - indeed, this would

be the policy that would stpport an equilibrium 3n which output meets the “wage-setters

ement in the monctary game.

target, y=0. Ia this sense, fiscal policy is a neutral sl
Each government selects p fnoney supply poli:y wh

. P . ich minimises an expected quadratic Joss
unction invalving output and inflation. For the home couatry, the minimised loss is:

Loss = min [ (y-y)? & o 6wyt
m

where ¥ and & arg the two target values. For the foreign country, there is a similar loss



function with identicel target velues. Rememberiog the discussion about (10) above, the
inflation gap in the loss function, {m-%), cen be represenied as (P,—i’) without any loss of
generality.

The optimal policy will comprise a systematic and a shock-contingent clement, The
governments, though not wage-sctters, arc able to respond optimally to realized demand and
supply shocks, and in a ratlonal cxpectations solution , the state contingent clement, Uy for
the bome government, will follow a stochastic process that optimally compensates for the
fundamecntal shocks, which in this model lmplics a mean of zero. Fortuuatcly; the systematic
and the state-cootingent elements of policy can be determined separately in the present
analysis. This means that the total loss can be broken down Into a systematic component, L,

and a ‘contingent’ component, |, Thus:

&L - El + Uy {19)
Loss = L "+ { ' (20)

We shall analyse systematic policy first,' followed by contingent policy.

The governments of the two countries can choose to act uncooperatively or to coaperate, We
begin with the former and examine the resulting MNash solution assuming that wage setters
expect this solution. This is then compared with the cooperative one in which wage-setters
expect that. As mentioned in the Introduction, no matter bow wage-setters fix their wage, the
policy authorities will then always find it optimal to cooperate ex-post - this is the only
sub-game perfect cquilibrinm as shown by Carraro and Giavazzi (1988) and explained in the
Introduction, By meking our comparison, we are, able to promounce on the sx-gnfe Parcto

optimality of the cooperative cquilibrium.

.11 Opiimal Systematlc Monetary Pollcy

The systematic loss component is simply

L =  min B[ (y-y)? + O n-n)?] @
Em '

In a Nash solution, cach party to the game "Ignores the repercussions of hisfher own actions
an the other partics. Thus inserting the reduced form solutiont for y (from ((1)) and P (from

(14)} in (21), the first order conditions for 2 minimum in the two countrics are:
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Eh = 8, Ea" + 8, (22)

Emn” = 6, Em + 8, (22%)
where
B, -( MyMy + QMpMp ) @24)
M; + QMI’,
8, = Myy - @Mp (W-D) (22b)
M; + QMI’1 :

The sign of B, is crucial for the slops of the reaction functions, Note that le, <l because
My:»M;, and MP>MF as pointed out below (11), However we cannot sign €, in general becanse
the transmission of money shocks to foreign output and inflation depends on the underlying
model, In the RWR and C regimes, from propositions | and 3, we konow that M; and ME are
both zero, and so domestic monetary policy Is selected in complete disrcgard for foreign
monetary policy, From (17) and proposition 2, we know that M; is more likely to be
negative as we move from the extreme RWR and C models, through the NWR ones, to the K
model. From propaosition 3, we keow that M;«:O in the K model, but is ambiguous in the
NWR one.

The Nash solution values for moncy and base wages can mow be casily obtaincd . The
solution has to obey rational expectations and the private sector is assumed to be fully
informed about the governments’ loss functions and their type of behaviour in the game, Thus
the government cannot end will not attempt to fool the private sector on a systematic basis
which means that expected policy shocks must be zero (cf (L1a) and (11b)):

w

Emi = Fim = 0

However the only way that this can be true with the reaction functions (22) and (22" is if

0, =0, which provides us with the Nash solution for the base wage , W (from (22b)). Thus:

N (= wN) = EPM (mEPN) . | Moy - il (23)
: QMp (1-»)

Since we know that yN is zero, the minimised systematic loss under Mash is simply:
e e Myt vk vy ¢ Qver®) s (24)
QMp

There arc two intcresting features about this solution. First, from (23), we see that, if

yN=)7=0. then any targerted value of output im excess of that value will necessitate higher

17



inflation. But if the monetary authorities and wage-seticrs happened to agree on the gutput
target, the inflation target will be met cxactly. In this event, international cooperation will be
an ircelevancy, Thus the question of cooperation or otherwise depeads on  internal
disagrecment in each country. This meaos that we should expect unusual results because thers
are two subsidiary games takiog place between wage setters and the governments which nre
not being resolved cooperatively. Second, LNV reaches its minimum in the RWR and C models

- this follows from (24) using proposition 1,

Now consider the cooperalive equilibrium, The two mouetary authorities jointly select m
and m” to minimise the sum of their loss functions. The sesulting first order conditions for
systematie policy are identical because the cconomics are symmetrical, and so taking either we

gelk

EaC Ein*C, (My-Mp)y - 9p-MRYWE -B) (25)
(My2-M3?) + (Mp?-Mp?)

Once again rational expectations tell ns that monetary policy shocks must be zero on average

in equilibrive Le. the numerator in (25) has to be zero. Thus:

WC (= %C)- EPC(= EP'C) = b + MyMp)y o EmC (26)
Q(Mp-Mp) 1-x
and the expected systematic loss becomes:
- * 2
S N O T ' W B e o R P @7
Q(Mp-Mp) *

This cooperative equilibrium js located on the world’s palicy contract curve (which is the
locus of points where the home and foreign marginal rates of substitution of Em and Em”are
equalised) at the particular point for which the expected nominal exchange rate is zero,
f
Comparing (27) to (24), we sce that the systematic 4:.001:):::;:&\“:I equilibrium is superior to the

uncooperative one (LC<LN) if
I

.2 2
MMy LMy
opp M

or using the definitions in (11) and (14), if the following is negative:
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MoME -MiMp o ~(l-e)(14)(My+ MD)
yMp ~Mybp zm,(l-ﬁ) ¥ (28)

Clearly this cannot be negative. OF course it will be zero in the RWR and C models because
M),nM;nﬂ. Thus we have reproduced the Rogoff (1985) result for systemalic internalional
monetary policies which is:

1
Proposition § Systematic International nlmnerary cooperation Is counter-productive in nominal
wage resistance and fixprice Keynesian models provided goveraments and wage sefters cannot
agree on output targets. For a rigid real wage or a classical exogenous output model,

systematic international monetary cooperation s an irrelevancy.

The reason for the counter-productive result in the NWR and C models is that cooperation
leads to a higher deviation (+} of the equilibrium price index from target - this follows from
subtracting (23) from (26} with the resulting difference being dependent upon MYMI‘;-M;MP
which we know from (28) to be positive. The output gap is the same for the two policy
regimes but the price gap is smaller under Nash.

However the cxpected rate of inflation may be higher or lower under the cooperative
regime depending on whether the government’s (logarithmic) output target is greater or less?
than the wapge setter's output target (ic. EPCxpN when yty=0), In the former case, the
home government could always do better if cooperation were forbidden ex-ante, It could
lower its money supply, leading to an exchange ratc appreciation snd lower prices and a
better trade-off between the inflation and output gaps. The foreign country would suffer
depreciation end thus would perceive higher inflation and an even worse inflation gap. It
would choose to retaliate and cut Its monecy supply, This process continues with competitive
appreciations until the (constraincd) Nash cquilibrivm is attained, Tnstead if the cooperative
regime had a lower rate of equilibrium expected inflation, competitive depreciations will

result wntil the Nash equilibrium  is realized.

Propoesition T Cooperative monetary regimes will be assoclated with higher (lower) inflation
than uncooperative ones If Ihe government has a greater (smaller) outpui target than wage
setters and prohibvlied cooperative equilibrium will degenerate In a serles of competitive

appreciations (depreciations).

We now tura to optimal monctary responses to uncxpected shocks in the cconomies.
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312 Optimal Contingent Monetary Policy
The component | of the total loss involves only those terms concerning realised shocks and

shock-contingent policy 1.e, for the home country

I - min [MyUp + MyUg + Uy]? + @ [MpUpy + MPUS + Up]*  (29)
Um

Given perfect symmetry, the optimal responses in the two countries will be identical. The

Nash solution for these is casily computed as

. - (MyUy + QMpUp) 30)
My(My + My) + SMp(Mp + Mp)

and the expected minimum contingent loss is

S L Q @My + GMP) E[ (My+ M)Up - (Mp+ MU, 17 (31
[My(My + M}) + QMp(Mp + Mp)]’

We can observe that it is optimal to tightcn mooctary policy whenever there are positive

output or inflation shocks.

The cooperative solutions fer contingent monetary policy and the associated expected

minimum loss are

e - -[ (Mt M3U, + 2(Mp + MP)Up | (32)
My + My)® + QMp + Mp)’

EC a @ _E[ (M+ MPUp - (Mp+ MP)U,, 1* ) (33)
My + Mp)'+ a@Mp + Mp)* !
!
Once again monetary policy is tightened when there ate positive output and price shocks.

Comparing (30) and (32) and using (28), we conclude that the Nash respouse is more vigorous
to output shocks, but less vigorous to inflation shocks.
The comparison of the contingent foss for the Nash and the cooperative games turns out to

be totally different to the systematic loss comparison. Subtracting (31) from (33) gives

-~y

EIC < EIN
with strict inequality for all but the RWR and C models.

Thus:
Proposition § Cooperation is preductive with regard to optimal contingent monetary policy,
excepl when real wages are rigid or outputs are exogenous,
!
Taking Proposition 8 in conjunction with Proposition 6, it is apparent that there are opposing
forces in the debate about whether there should be intermational monetary cooperation.
Clearly, the greater the variance of the fundamental supply and demand shocks, the more
likely that there will be net benefits from cooperation. This makes good intuitive sense
because the shocks have been assumed to be trassitory im nature, and so it makes good sense

to establish a cooperative response ta minimise their effects.

3.2 International Fiscal Policy Cooperation

In this subsection the twoe governments have active fiscal policies and passively neutral
manetary policy. The neutrality of nominal money across fiscal policy regimes is necessary if
we are to facus on fiscal policy issues alone. Neutrality is ensured (as mentioned below (11) if

moncy is endogenousty sct as:

m - (1-2) w

Ll

- 4
o' e (A W 34)
This means that m and #" are both always zero and thus that there is no contingent element
in the supporting monetary policy.

Once again, we can deal separately with the systematic and the contingent elcments of fiscal
palicy. We shall use the same procedure as in the previous sub-section 3.1, without repeating

the method,

32,1 Optimal Systematic Fiscal Policy
Substituting (11) and (14) inte (21) (and implicitly (21*)) and following the same procedure

us in the previous scction, we get;
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i N
Wl = M) = EPN (wEPF'N) = F & Ty y o =2 (35)

and

LN = ['1+(Ej.\i_)= 1% + var(y) + Qvar(PF) >0 (36)
Rip

In contrast to the international monetary Nash solution, we cannot be sure in general whether
a higher poverament output target will imply higher inflation. This is because I'p is
indeterminate in the RWR and NWR model, although it is indeed positive in the K model. In

the C model where output is exogenous, the Mash and the cooperative solutions are identical

and achieve the bliss of zero loss,

The cooperative fiscal equilibrium  again mirrors the monetary one in form but not in
implication: ’
. (Fy-T3) ¥ mC
wC (= %€ = EPC (= EP'C) =« P ¥ L¥¥a o @
QCp-Tp) Y
with:

1€ =t + STy 4 agy + ova@) s 0 (38)
oy

Comparing the expected losses, cooperation is superior if the following expression is negative;

(Ty-T3) Iy [ (Iy-Ty) Y1 (r]:ur]“:*) - Ty
(rP'r;’) ? r]:) (FP-FE') rp (rP-rP) FP

= [ Tp(Fy-Ty) + NyTp-TR) ] (yFp - T5Tp) (599

Tp-Tp* 2

The term in braces({..]) in (39) is easily shown to be

2
r,rs -rirel . Y A(l-x) (1+864(1-B)) | 30
{ryl'p ¥I'pl 205TA AR 1

which is mon-negative in general (and 0 in the C model only). Thuos the issue turns on the
sign of the term in square brackets in (39). Below (11) we mentioned that I'Y-[';, was

non-negative, zad  below (13) that I'p-['F  was non-positive. Since [y is non-negative, a

2

sufficient (but oot necessary) condition for (39) being negative is (hat Tp is ncgative. We
koow fram (14c) that this will be the case for sufficiently high values of 8, andfor low
values of A. It would be false if $=0.

With respect to our four submodels we can say that (39) is zero in the © model (because
F),:F;;O), negative in the K model (because Ip<0 in that modcl), and smbiguous in the NWR
and RWR models. Thus in contrast to the international monctary cooperation results,
irrelevancy of systematic fiscel cooperation applies only in the € model and may be
productive or counter-productive in l‘bc RWR model. The K madel displays polar oppositcs

for fiscal and monetary cooperation.

If Tp is negative, we now kunow that E(PC—.P )‘(E(PN ~P)?; however this does not let us
deduce that the cooperative solution involves a lower cxpected price (inflation) than the Nash

one. The proof comes from subtracting (35) from (37) which gives:

EPC = BN+ TyTR . I§Tp ) ¥ (40}
(Tp-TP) Tp Q

The numerator of the term in square brackets s positive (as meutioned below (39)), and
I‘p-l"]:-:(), and so the sign of the term simply depends on Fp again,

Consider the case where Fp<0 (which we know implies productive coaperation) and let % be
positive. Then from (37) aod (40), P > ErC 5 EpN and so the Nash solution has the lower
inflation,

Yar the example at hand, if cooperation were to be prohibited, the inccative will be via
fiscal expansion which will Iead to retaliation of the same form and & scrics of competitive
appreciations until the Mash solution is nchieved. The initial increase in f {from 0) will lower
P (assuming Fp<0) and raise y towards ¥. A real home appreciation results, The forcign
governmenl sees real depreciation and higher inflation and thus has an jncentive to raise jts
output closer to % given that its inflation gap lLas improved, This generates o rotalistory
appreciation, All the while, wage sctlers are aware that cooperation does not exist, and that
ultimately ioflation will be lower and the real exchange rate will be back to zero. Base wages
(w and %"} are set down to the lower praduct prices ('EpN and Ep"N) and the money supplies

fall to maintain peutzality, N and £N can then return to their natural values, 0.

Propasition 9 Systematic International fiscal policy cooperation is productive in a fixprice
Keynesian model, and is irrelevant In the classical exogenous ouwlput model. For the nominal
and real wage resistance models, cooperation is productive if the wage elasticity outpur supply

Ir sufficiently high,
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Proposition_I10 A cooperative fiscal regime will have a higher (lower) rete of inflation
than the uncooperative one if fiscal cooperation is productive and the governments' output
targets Is greater (lower) than wage setters. If cooperation were forbidden, there would be
retollatory fiscal expansions (contractions), initially, leading to competitive appreciations

(depreciations), and eventually lewer (higher) base wages.

Proposition 10 provides us with an apalogue of Turnovsky (1983)s result that cooperation will

imply a lower lovel of government spending than Nash, This is true in this model when $>7.

Having established that the systemalic aspect of cooperative fiscal policy can be productive,

we shall now show that that this is always true for contingent fiscal policy.

3.2.2  Qptimal Contingent Fiscal Policy
Minimising the contingent loss funclion, analogous to (29), with respect (o the contingent

clement of iseal policy, Uy (cf. (19}), taking UE as given, we obtain the Nash solution

oy . - (TyUy + QrpUp) (1
Fy(Fy + I+ Qrp(Tp + T'p)

and the expected minimum eontingent loss is

N n(r; + U} B (Ty+ IHUp - (Tp+ FRU, 1} " (42)
[Ty + Ty + pp+ [P’

El

I comtrast to monetary policy, we observe that the optimal contingent fiscal policy responses

under Nash lo output or inflation shocks are ambiguous, because we cannot sign [p.

The cooperative solutions For contingent fiscal policy and the astociated expected minimom
I

loss are
vf - ATy + e + TE)Up | (43)
(Fy+ IH' + op+ THY

ElC = 2 F (ry+ r;)UP = (rPf F‘I;')Uy ]’ (44)
(Cy + TP+ orp+ Iy’

With cooperation, we restore the intuitive result that fiscal policy is tightened when there are
positive output and price shocks. Comparing (41) and (43), it can be shown that for
sufficiently negative I'p, the Nash response of fiscal policy is less vigorous to output shocks,
but more vigorous to jinflation shocks. This case is in sharp contrast to the contingent
monetary policy result.

Finally, let us compare the contingent loss for the Nash and the cooperative fiscal palicy

gumes. Here we get an identical result with contingent monetary policy ie.

EIC < EIN

with strict inequality for all but the C model. In contrast to monetary policy, contingent fiscal

policy cooperation does matter in the RWR model.
Summarising then;

Propositign_t1  Centingent fiscal paticy cooperation is productive, except when output is

eXagenous.

Bringing Propositions 9 and 11 together, we can state that fiscal policy is definitely
productive in the K model. It is quite irrclevant in the C model. For the RWR and NWR
models, the contingent aspects recommend cooperation, which will be supported oo the
systematic side when the wage elasticity of output is sufficiently large, Of course, just as with
mouctary policy, for a world subject to very high variability of shocks so that the contingent

‘benefits dominate, fiscal cooperation will be productive (except in the C model) .
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SECTION 4 Cogcluding Comments

This paper has established that the case for international fiscal coopesation is much stronger
than the one for monclary cooperation. This result has been obtained in the context of a
perfectly symmetrical two country model. The results would be robust to a change to a model
with modestly different country parameters, With large differcatials, one should expect
different conclusions. For example, with Proposition 9 in mind, if ons country had a low @
and the other a very high one, then it would not be clear whether systematic cooperation
would benefit either country. Similarly, if jnternational shocks were not perfectly positively
correlated, the analysis of contingent cooperation would not be so straightforward.

The lack of cooperation in tl:!c real world can be ascribed to the costs of setting-up and
monitoring structures. Where cooperation is counterproductive, in the Carraro and Giavazzi
(1988) sense, these costs may be sufficient to prevent suboptimal cooperation from taking
place. IF these costs are not significant, then credible institutions would have to be designed to
prohibit such cooperative ventures, For cxambie, the regular IMF Interim Meetings, OECD
Group meetings would have to be abandoned.

One interesting avenue of thought, ignored here, is that counterproductivity of cooperation
may cmerge when there is uncertainty about the uoderlying macroeconomic model (for
cxample see Frankel and Rockett (1988)). Cooperation based on grossly inappropriate models
can easily deliver grievously undesirable results, These results assume irrationality of
policy-makers with regard to model uncertainty. A rational approach requires them to utilise
information about parameter disributions when constructing their policies - in this way, we
would expect a more conservative response, and cooperation should remain productive (for a
further discussion, see Ghosh and Masson {1988)).

This paper has stuck with the tradition of considering a world of two coontries. Interesting
results do emerge when more countries are introduced because coalitions may develop (for
example, see Kehoe (1987) and Turnovsky (1988)). Cooperation amongst coalitions may turn
out to be counterproductive because we are no longer in the world of first-best. This s
reminiscent of the customs union literature oo trade creation and trade diversion,

Another importagt reason why cooperation may not be beneficial is that governments may
not know each others’ objectives or targets, In a situation of complete jgnorance, cooperation
must fail because of the impossibility of being assured of the ttuthful revelation of the others'
objectives - a classic problem in public goods theory. However, in repeated games,
governments are able to learn about the underlying distribution of objectives, and the gains
from cooperation will depend on the degree of precision of beliefs about objectives. For
example, it is widely accepted that the Bundesbank has a greater dislike of inflation, relative

to unemployment, than the Italian, French and British monetary authorities,
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FOOTNOTES

1. GGovernment expenditure financed by taxation or bond financing have different effects on
the goods market, The fiscal policy variable isa reduced form generated by an unspecified
highly complex model of fiscal instruments.

2.These neat properties presume that the random variables are perfectly correlated across the
countries - the results would continmue to hold on average if instead we merely assumed that
they were drawn from identical distributions.

3. Monetary and fiscal eclasticitics are given explicitly, They are rather complicated and
readers not concerned with this detail should merely note the signs. The intuition for these
signs is discussed in detail below,

4. If asscts were imperect substitutes, and the country was a sufficiently large net debtor,
fiscal expansion may lcad to a depreciation ~ see Giavazzi and Sheen(1985).

5. Following Barro and Gordon(1983), Rogoff(1985) argues that the governments’ output
target will always exceed the natural rate because of tax distortions efc. It is not inconceivable
that the governments' target reflects its perception of the natural rate which turns out to be

unduly pessimistic,
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