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1 Introduction

The Economic and Monetary Union (EMU) of Europe has a common central bank (ECB)

that conducts a common monetary policy, but each country's �scal policy is determined by its

own government. It is generally believed that the arrangement will lead to excessive de�cits,

as each government engages in �scal expansion to increase its own GDP, and expects to pass

on some of the cost of its �scal proigacy to other countries in the form of higher common

ination and interest rates. The Maastricht Treaty and subsequent agreements have tried

to guard against this by stipulating that each country's �scal de�cit in each year should not

exceed 3 percent of its GDP, and forbidding the ECB from �nancing any member country's

de�cits or bailing out a country even in a �scal crisis. Of course the EMU is ultimately a

political organization, and the credibility of these provisions is always open to doubt. The

constraint on �scal policies has been criticized in the economics literature for being too strict

and too inexible; see Buiter, Corsetti and Roubini (1993) and the discussion that follows.

Therefore politicians who wish to create and exploit escape clauses around the constraints

have respectable arguments on their side. Some exibility is already beginning to appear

in the practical application of the constraints, as countries like France and Italy facing high

unemployment are being given room to have temporarily higher de�cits.

The ability of each country to choose its own �scal policy leads to an equilibrium that

is suboptimal for them all because of interactions or externalities. Fiscal policy has many

aspects, and each can create positive or negative externalities. For example, public goods

in one country can have positive or negative spillovers for its neighbors; one country's �scal

expansion can bene�t employment in the others through demand spillovers or hurt them

through higher interest rates or higher ination. Noncooperative �scal choices of the coun-

tries will lead to a Nash equilibrium with more spending and de�cits than in a cooperative

optimum if the externalities are negative, and too much restriction if they are positive.

For monetary policy, even with one country, we have the well-known time-consistency

problem. With several countries facing asymmetric shocks, this problem can be aggravated

as at any time, one country or another may su�er a bad supply shock and therefore have
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a strong reason to want the common central bank to expand employment using surprise

ination. Dixit (2000) analyzes such a game among the member countries.

Monetary and �scal policies in a union thus have their own problems, but the new feature

of the EMU is the interaction between a centralized monetary policy and a decentralized

�scal policy.

When the monetary and �scal authorities in a monetary union agree on the ideal output

and ination levels, we show that the ideal outcomes emerge as the equilibrium without the

need for monetary commitment, irrespective of which authority moves �rst and despite any

disagreement on the relative weights of the two objectives.

When the authorities concur on the bliss point, �scal instruments can be a better way of

achieving the countries' desired output levels than attempts to create surprise ination; thus

�scal policies can help avoid the time-consistency problem of monetary policy, despite the

failure of the countries to coordinate their �scal policies directly. Even if a �scal expansion

has inationary consequences or is met by an ex post monetary accommodation contrary to

the strict stipulation of the Maastricht treaty, an o�setting advance adjustment of monetary

policy handles this problem.

In other words, our model demonstrates a possible symbiosis between the uncoordinated

�scal policies of the member countries and the monetary policy of the common central bank

of the union. Each type of policy helps mitigate the problem created by the other, and

together they can achieve the ideal outcomes.

We mention two policy discussions in this context before giving a more detailed review

of the literature. Buiter, Corsetti and Roubini (1993, pp. 78{9) claim that negative �scal

externalities are not of much quantitative signi�cance in the EMU. However, that remains

debatable, and the discussion of the paper o�ers just such a debate. Good quantitative

evidence is lacking. Our �ndings may make the issue moot. Dornbusch (1997) argues

that �scal constraints are justi�ed on theoretical grounds but in practice the central bank's

commitment may make them unnecessary. (His theoretical model has only one country,

however.) We o�er a theoretical argument why �scal restraints may be redundant, even when

the central bank is not as committed or conservative in practice as the EMU's constitution
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requires it to be in principle. But our assumption of identical ideal points is important here;

we relax it in (2000, 2001) and elucidate the role of �scal constraints.

2 Literature Review

There have been several studies of monetary-�scal interaction in a monetary union. Most of

them consider the purpose of �scal policy to be the provision of public goods; for example

Sibert (1992), Levine and Brociner (1994), Beetsma and Bovenberg (1998). However, much

of the debate about the fear of excessive �scal expansion has been about the countercyclical

role of �scal policy; that is of special interest in the EMU since unemployment has been the

most pressing problem in many of its member countries for the last few years and is likely

to remain so for the next few. Therefore in this paper we focus on this aspect.

Other works have studied the desirability of �scal constraints within a monetary union.

The Pact for Stability and Growth sets limits on the debt and on general government de�cit

ratios for the EMU members and it provides for penalties for the countries that exceed

such limits. On one hand, Chari and Kehoe (1998) and Dornbusch (1997) argue that �s-

cal constraints are not necessary, and possibly harmful, when the monetary authority can

commit its policies; on the other hand, Beetsma and Bovenberg (1999) and Beetsma and

Uhlig (1999) argue that �scal constraints improve welfare because they correct the debt bias

stemming from government myopia. We o�er a theoretical argument why �scal constraints

may be redundant independently of whether the monetary authority is ultraconservative or

can commit its policies ex ante.

The existing studies on the welfare e�ects of �scal coordination within a monetary union

generate conicting results. Fiscal coordination is bene�cial when there is a free-rider prob-

lem that results in too much debt being issued, as in Chari and Kehoe (1998) and Huber

(1998). In the model of Beetsma and Bovenberg (1998), however, �scal cooperation harms

welfare when it is set before monetary policy because it enhances the strategic position of

�scal authorities vis-a-vis the monetary authority. With monetary commitment, debt is too

high from a social welfare perspective but not the government's perspective, given its my-

opia. Our paper contributes to this policy debate on the need to coordinate �scal policies
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in the EMU by showing that non-cooperative �scal stabilization policy is not an obstacle to

the achievement of the desired policy goals.

Canzoneri (1985) presents a Barro-Gordon stochastic setting (without �scal policy) where

the central bank has private information in the sense that private agents cannot observe,

or cannot reconstruct, the actual stochastic shocks; Cukierman and Meltzer (1986) have

a model where the central bank's preferences on ination and output shift stochastically

through time and are not known to private agents. With asymmetric information, the

central bank has an incentive to misrepresent its information in an e�ort to expand output,

thereby generating ination. Our model is one of symmetric information: the realization of

the stochastic shocks is not observed by private agents before inationary expectations are

set, but it is perfectly observed afterward. Full transparency of the central bank's intentions

delivers the ideal outcome in our model and is therefore bene�cial.

Banerjee (1997) uses a model similar to ours in many respects. But �rst he considers

only the pure time-consistency problem in a non-stochastic environment, and when later he

introduces two additive stochastic shocks, allows only policy commitments to �xed numbers

rather than any state-contingent rules, linear or otherwise.

The literature on discretion and commitment since the works of Kydland and Prescott

(1977) and Barro and Gordon (1983) assumes that policymakers have preferences over ina-

tion and employment that correspond to a quadratic loss function. We follow the literature

on this assumption. Rotemberg and Woodford (1997) derive a quadratic loss function that

is an approximation to the level of expected utility of the representative agent in the rational

expectations equilibrium associated with a given policy.

3 The Model

Our working model is a reduced form of the Barro-Gordon (1983) type, extended to the case

of many countries, and to include �scal as well as monetary policy. Appendix A1 presents a

micro-founded model whose log-linearization around the steady state delivers equations (1)

and (3) below; thus our analysis and its results can be justi�ed as long as the economy is

not far from the steady state.
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The monetary union consists of member countries i = 1, 2, : : : n. Thus the membership

is �xed; entry and exit are not considered in this paper. The union has a common central

bank, which chooses a policy variable �0. Each country has a �scal authority, and the �scal

policy variables are denoted by xi. A larger xi means a more expansionary �scal policy.

These policies result in GDP levels yi in the separate countries, and a common ination level

�. Let �e denote the private sector's rational expectation of �.

The GDP levels of the countries are given by

yi = yi +
X
j

aij xj + bi (� � �e) : (1)

The parameter yi can be interpreted as a measure of the natural private output in country

i. Each aii shows the e�ect on GPD of that country's own �scal policy, and the aij for

j 6= i are the spillovers of one country's �scal policy on others. In the model of appendix A,

lower distortionary taxation or a production subsidy have an expansionary e�ect on own

and foreign GDP (aii > aij > 0) while an increase in government spending �nanced by

distortionary taxes has a contractionary e�ect on own and foreign GDP (aii < aij < 0)2.

The algebra of the model works perfectly well no matter the sign of all these coeÆcients,

thus permitting negative or positive �scal externalities. All we require is that the matrix

A = (aij) is nonsingular. The last term of the right-hand side of (1) is the usual supply

e�ect of surprise ination; as shown in appendix A, bi > 0 and its magnitude can di�er

across countries.

The equations (1) for all countries can be collected into one, using the obvious vector

and matrix notation, as

y = y + Ax+ (� � �e) b (2)

The common ination level is given by

� = �0 + c
X
i

xi = �0 + c e0 x (3)

where e is the n-dimensional unit vector and prime denotes transposes. Ination is a sum

of the component �0, which represents its initial stance or the controlled part of monetary

policy, and a further contribution arising from �scal policies c. A �scal expansion of demand,
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especially if �nanced by distortionary taxation which reduces supply, puts an upward pressure

on prices; or the central bank may decide to make some ex-post accommodation of �scal

expansion. In the EMU, such accommodation is not supposed to be made, but in practice

some is likely to occur; see the discussion following Buiter, Corsetti and Roubini (1993). In

both cases, c > 0. However, a supply-side �scal policy, such as a tax cut or a production

subsidy or public investment that raises private productivity, can increase the supply of

goods and services and may also lower private demand when �nanced by taxation of incomes.

Then c < 0 may occur. The algebra of the model works perfectly well in either case and

even if c = 0. But more importantly, our results are valid even with c > 0, that is, even

a monetary accommodation of �scal expansion, despite the stipulations of Maastricht, or

direct inationary consequences of �scal policies do not interfere with the attainment of the

ideal output and ination levels.

The vector y of natural output levels, the matrix A of �scal policy own and cross e�ects,

the vector b of the supply e�ects of surprise ination, and the scalar parameter c are all

stochastic shocks. We denote the whole vector of these shocks by z = (y; A; b; c). The policy

variables �0 and x are implemented after the shocks are observed, and should be written as

�0(z) and x(z); to keep the notation simple, however, we drop the dependence on z whenever

it does not create confusion. The private sector's expectations are formed before any of these

shocks are realized, and are rational, that is, �e = E[�].

The countries want to minimize their respective loss functions de�ned by

Li =
1

2
�i (y

�

i � yi)
2 + 1

2
�2: (4)

The parameter y�i represents the output goal for the �scal authority in country i. For

example, in the model of appendix A, natural output �yi is ineÆciently low because of the

monopoly power over produced goods and y�i could be the optimal level of output for the

representative agent in the absence of distortions from monopolistic competition and pre-set

prices. Achieving y�i by eliminating the distortions (monopolistic competition and pre-set

prices) delivers the �rst best; but achieving y�i by using distortionary �scal policy may not

deliver the �rst best. Hence, in the presence of distortionary taxation, y�i may represent an
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appropriate second best. In general, we have in mind a situation where yi < y�i , so extra

output is desirable.

�i parameterizes the country's preference for higher output relative to its dislike of in-

ation. We take �i > 0 and �nite; the case where the �scal authority does not care about

ination at all corresponds to the limit where �i ! 1. The ination goal for the �scal

authority is zero. In the model of appendix A, the loss function that approximates the level

of expected utility of the representative agent is quadratic in the output gap (yi � y�i ) and

in the deviation from expected ination (� � �e). But in a more general setting, ination

may be costly for any underlying structural reason, including higher nominal interest rates.

Our result remains unchanged for an ideal ination �� 6= 0, so long as both the �scal and

monetary authorities agree on it.

When �scal policies are coordinated, we suppose that the union-wide objective of the

joint �scal decision-maker is to minimize a weighted average of the member countries' loss

functions:

LF =
X
i

!i Li ; (5)

where the weights !i are positive and sum to 1. Using vector notation, this can be written

as

LF = 1

2

h
(y� � y)0�
 (y� � y) + �2

i
(6)

where 
 and � are diagonal matrices with entries !i and �i respectively.
3

The common central bank minimizes its loss function, which is given by

LM = 1

2

h
Æ (y� � y)0�
 (y� � y) + �2

i
(7)

where Æ � 0. The central bank is more conservative, as in Rogo� (1985), than the �scal

authorities if Æ < 1. The Maastricht treaty, by making ination the European Central Bank's

primary objective, makes it ultraconservative with Æ = 0. This may or may not be how the

bank functions in practice, but our results are valid for arbitrary Æ � 0, indeed even for Æ > 1

where the bank is less conservative than the �scal authorities.

There is one common aspect to the loss functions of the two authorities: the �scal

objectives and the central bank's objective have the same ideal outcomes, namely yi = y�i ; 8i
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and � = 0, and this is true for any Æ.4 This is the key assumption to our result that the ideal

outcomes emerge as the equilibrium under all the alternative rules of the game we consider

below. The result that, if there is agreement as to what is ideal then that outcome results

irrespective of the rules of the game, depends crucially on two features: [1] The equilibrium

of the game is unique. [2] The equilibrium has a unique strategy set that implements it. We

pay attention to both these matters.

The sequence of actions is as follows:

1. If the monetary policy regime is one of commitment, the central bank chooses its policy

rule �0 = �0(z) where z = (y; a; b; c); this speci�es how it will respond to the stochastic

shocks. If the monetary regime is one of discretion, nothing happens at this step.

2. The private sector forms expectations �e.

3. The stochastic shocks y; a; b; c are realized.

4. (a) If the monetary policy regime is one of discretion, the central bank chooses �0. If

the monetary regime is one of commitment, the central bank simply implements

the monetary rule �0 that was chosen at step 1.

(b) The country governments choose �scal policies xi. There are two cases, one where

the countries cooperate in this choice, and the other where they act independently

resulting in a Nash equilibrium.

When monetary policy is discretionary, the relative timing of step 4 (a) and 4 (b) raises some

questions. In fact, monetary and �scal policies can be chosen simultaneously or the order of

4 (a) and 4 (b) can be reversed. Monetary policy can be committed or discretionary, and

�scal policy can be cooperative or noncooperative. Thus there can be four di�erent regimes;

we prove that the ideal outcome emerges as the equilibrium in all regimes and irrespective

of the order of moves.
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4 Best response functions

We begin by considering each policymaker's ex post best response to given strategies of

the others. This lays the foundation for the characterization of all types of equilibria. The

central bank chooses its action �0 at step 4 (a), taking x as given, so as to minimize LM .

The �scal choice of government i, xi, is made at step 4 (b), taking �0 and all other �scal

choices xj with j 6= i as given, so as to minimize Li. The n �scal authorities and the common

central bank act simultaneously; we consider both the cases where they act cooperatively

and non-cooperatively.

4.1 Fiscal non-cooperative best response functions

The �rst-order condition for the �scal policy of country i is obtained by di�erentiating Li in

(4) with respect to xi, taking monetary policy �0 as given but recognizing the dependence

of � on xi. When xi is chosen, the private sector's expectations �
e are �xed. We obtain

0 =
@Li

@xi
= ��i (y

�

i � yi) (aii + c bi) + c �: (8)

Since the �scal authorities act noncooperatively, each one of them fails to internalize the

e�ect of its own �scal policy on the GDPs of the others; in fact, the �rst-order condition (8)

depends only on aii. However, the government of country i takes into account the inationary

consequences of its �scal policy and their direct and indirect e�ects on Li. (8) de�nes the

reaction function of the �scal authority i. Let

hi �
c

�i (aii + c bi)
;

and h the vector with components hi. Then the conditions in vector form are

y� � y = h �: (9)

This de�nes the reaction functions of all �scal authorities in the monetary union in the

(y; �) space. Substituting y and � into (9) using (2) and (3), we can obtain the �scal

reaction functions in terms of the policy variables x; �0.
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4.2 Fiscal cooperative best response function

The �scal choices x are made to minimize the union-wide loss LF . The monetary policy is

discretionary, so �0 is a free choice variable at this point, and the objective is to minimize

LM . But the private sector's expectations �e are �xed when the monetary and �scal policies

are chosen.

Di�erentiating (5) gives us the following �rst-order conditions for �scal policy xj in

country j:

0 =
X
i

!i
@Li

@xj

= �
X
i

!i �i (y
�

i � yi) (aij + c bi) + c � ;

or in vector notation

c � e0 = (y� � y)0�
 (A+ c b e0) (10)

where e denotes the n-by-1 unit matrix.

4.3 Monetary best response function

The �rst-order condition for monetary policy is obtained by di�erentiating LM in (7) with

respect to �0, taking the vector of �scal policy x as given. Once again, the private sector's

expectations are already �xed at this point. This gives

0 =
@LM

@�0
= �Æ

X
i

!i �i (y
�

i � yi) bi + � ;

or, in vector notation,

� = Æ (y� � y)0�
 b : (11)

This de�nes the reaction function for the monetary authority in the (y; �) space. Again, if

we substitute y and � into (11) using (2) and (3), the �rst-order condition for the monetary

authority can be written in terms of the policy variables �0 and x.
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5 Equilibria

Now we can use the best response functions to construct complete equilibria. The general

idea is that the outcome y = y�, � = 0 is ideal for all players and for all realizations of the

shocks, and therefore it is desirable for all; it only remains to check that it can be attained

using the available strategies x and �0, and that the rationality of expectations can be

sustained. The intuition for our result that the ideal output and ination levels are attained

for any structure of the game is simple. There are (n + 1) objectives and (n + 1) policy

instruments; hence, the objectives can be achieved. Disagreement about the weights of the

objectives among the policymakers gives di�erent slope to their best response functions; but

they all intersect at the ideal levels of output and ination.

5.1 Discretionary Nash Equilibrium

Consider the case where the �scal authorities of di�erent countries act non-cooperatively;

the case where they act cooperatively follows the same lines.

The best response functions, (9) for �scal policies and (11) for monetary policy, have an

obvious solution, namely y = y� and � = 0. These are (n + 1) linear equations in (n + 1)

unknowns; therefore the solution is generically unique, that is, unique except for a subset

of coeÆcients, and therefore except for a subset of shocks z that is of measure zero in the

relevant space.

The strategy choices x and �0 that correspond to this solution can be found from (2) and

(3). Since � = 0 for almost all z, the rational expectation is �e = 0. Then the solution is

x = A�1 ( y� � y ); (12)

and

�0 = �c e
0A�1 ( y� � y ) ; (13)

which is again generically unique due to the linearity of the output and ination equations

(2) and (3).
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5.2 Discretionary Monetary Leadership

Here the monetary authority commits itself to a policy rule or function �0(�). Then expecta-

tions are formed, and the shocks are realized. Finally, �scal policies are chosen. Again focus

on the case where the �scal authorites act non-cooperatively. At this point they already

know what the monetary policy is going to be, namely �0(z). We show that the monetary

authority can achieve the ideal point in this situation.

Suppose the monetary authority chooses its rule �0(�) according to (13) above, and the

�scal authorities respond by choosing x according to (12) above. This yields � = 0 for all z.

Then �e = 0, and

y = y + AA�1 ( y� � y ) + b (0� 0) = y� :

Then the �scal best response equations (12) are satis�ed, so this is indeed the �scal author-

ities' best response. And since the outcome is the monetary authority's ideal, the policy we

stipulated is indeed its best leadership strategy. We can also work back from the ideal out-

come and see that these strategies are the generically unique way of attaining that outcome.

5.3 Other Possibilities

The analysis of all other equilibria follows the same lines, and all yield the common ideal

outcome.

We summarize our results in the following proposition.

Proposition 1 If the monetary and �scal authorities have identical output (y�i ; 8i) and in-

ation (��) goals, those goals can be achieved without the need for �scal coordination, without

the need for monetary commitment, irrespective of which authority moves �rst and despite

any disagreement about the relative weights of the two set of objectives.

6 Limitations and Extensions

Our simple model led to some clear results, and quite optimistic ones for the enterprise of the

EMU. Despite the presence of �scal externalities and the time consistency problem of mon-

etary policy, the ideal output and ination levels are achievable. This occurs even without
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monetary policy commitment, and without the need to have a conservative common central

bank. The European Central Bank is supposed to be committed to an ultraconservative

objective; our model says that these requirements are unnecessary. The Maastricht Treaty

and the Pact for Stability and Growth place additional restraints on the member countries'

�scal policies to achieve some coordination and cope with externalities; in our model these

too are unnecessary. If the additional constraints alter the reaction functions of the game of

�scal interaction and thereby change its Nash equilibrium, such constraints may even prove

counterproductive.

The essential feature that generates these results is the agreement between the central

bank and the �scal authorities on the most desirable level of output in each country and

the most desirable level of ination. With such agreement, there is a mutually bene�cial

interaction, one might say a symbiosis, between monetary and �scal policies. The �scal policy

variables are better instruments than ination for achieving the countries' ideal output levels;

when they are present the monetary policy can avoid the time-consistency problem. And

monetary restraint can be deployed in anticipation of, or in response to, the countries' �scal

expansion attempts, in such a way as to neutralize their inationary consequences.

If there is a conict of objectives between the central bank and the �scal authorities,

Dixit and Lambertini (2000, 2001) show that the equilibrium outcomes do not coincide with

the bliss point and that they depend on the details of the institution, such as commitment

and order of moves.

We interpret our result { the desired output and ination levels can be achieved without

the need for �scal coordination, without the need for monetary commitment, irrespective

of which authority moves �rst and despite any disagreement about the relative weights of

the two objectives { in a normative manner. If the authorities' preferences can be chosen in

advance and can be made to coincide, the ideal ination and output levels can be attained

independently of the details of the institutions. There is a case for bringing the monetary and

�scal policy goals together rather than setting up �scal limits and a mechanism of monetary

commitment.

Of course our model made several special assumptions, and altering or relaxing them may

change some of the results. First and most important, the result depends on the agreement
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about the ideal output and ination levels. One might hope that European integration itself

will lead to such convergence of preferences, but that is not guaranteed. The result may also

depend on some substantive economic assumptions we made. Many features of our model of

�scal policies are speci�c to the countercyclical or stabilization function; similar results may

not be valid for other functions like redistribution or public good provision. Next, the ideal

output and ination levels do not coincide with the true �rst best when �scal instruments

are distortionary and create dead-weight losses. Our analysis did not consider the welfare

implications of such distortions. In principle, the output and ination ideal levels may be

the appropriate second best in a welfare maximizing setting; but this seems to be an interest

topic for future research.

More subtly, in an in�nite-horizon intertemporal model with present value budget con-

straints, monetary policy may not be able to maintain price stability for arbitrary �scal

policies; see Woodford (1998). Of course, in an in�nite-horizon context the game among

countries over �scal policies and the further game with the common central bank over mon-

etary policy are both repeated games, and may produce better equilibria using suitably

designed punishments; see Dixit (1998) for such a model of monetary policy alone.
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Notes

1Available at the following web sites:

http://www.econ.ucla.edu/lambertini/

http://www.princeton.edu/ dixitak/home/

2The expansionary impact of an increase in government spending is more than o�set by

the contractionary impact of lower labor supply and lower private demand due to higher

distortionary taxes. Since total demands for foreign goods falls, foreign output also falls.

3Since ination is common in the monetary union and the !is sum up to 1, the squared

ination term in (6) is multiplied by 1/2.

4We could have allowed a non-zero common ideal ination rate �� at the cost of notational

complexity.
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