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Abstract
In this article we use the concept of information sharing from oligopolistic games to analyse
the multilateral surveillance of budget positions introduced with the Stability and Growth
Pact. In a game between one monetary authority and various fiscal authorities, we will show
that the multilateral surveillance does not lead to closer to target average budget deficits
compared to a benchmark case of no surveillance.
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1. Introduction.
The Stability and Growth Pact (SGP) in the European Monetary Union (EMU) requires
its member countries to avoid excessive deficit positions defined as general government
deficits below 3% of GDP. One of the arguments put forward (Eichengren and Wyplosz
(1998)) for introducing the SGP was related to the advantages of policy coordination: if
countries coordinate their fiscal policies, then they take into account the effects of their
deficits on each other. In an attempt to enforce policy coordination, the European Union
introduced the multilateral surveillance of budget positions in the EC Treaty and
reinforced this concept in Council regulations1. Multilateral surveillance obliges
countries to provide information at regular intervals about their midterm objectives and
about developments that might affect their budgetary position. In this article we will
look at whether multilateral surveillance actually helps to explain the recent failure of a
few member countries of EMU to achieve the SGP public deficit target.
The analysis of a monetary union such as EMU can be developed as a game between
one monetary authority and various fiscal authorities –see, for instance, Beetsma and
Bovenberg (1998), Chari and Kehoe (2002) and Dixit and Lambertini (2003), among
others. A crucial issue in this research with decentralized fiscal authorities has been how
to introduce fiscal coordination. In this paper we will use the multilateral surveillance
concept to look at the issue of coordination from a new perspective. We will link the
fact that member states of EMU must provide information about their budgetary
position with the concept of “information sharing” used in the analysis of oligopoly.
There is an extensive literature (Gal-Or (1985), Shapiro (1986), Vives (1984), Ziv
(1993)) that has studied the motivation of oligopolists to share their private information
with rivals, known as information sharing.
In this article we will show that information sharing, as envisaged in the EC treaty in the
form of multilateral surveillance, does not necessarily lead to closer to target average
budget deficits. To this end, in Section 2 we will introduce the model to be used and the
objective functions of the players, that is, the monetary authority and the national fiscal
authorities. Section 3 will analyse the reaction functions of the players with and without
information sharing, and finally section 4 will conclude.

2. The model.
Our model will represent a monetary union with one central monetary authority and
various (j) fiscal authorities that have a public deficit target. For simplicity, we will
work with only two countries, but the analysis could easily be extended to more
countries. The model consists of two standard equations that determine the output gap
(y) and inflation (). All the variables are country-specific except for the monetary
union´s nominal interest rate. As member countries will differ in size, each country will
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have a weight in the monetary union average2. In our case, we consider two asymmetric
countries, where one will have a weight a and the other one a weight b , with a + b = 1 .
y j = γd j − φ (i − Π ej ) + ε j

(1)

y j = ω (Π j − Π ej ) + u j

(2)

with j = 1, 2.

In equation (1) dj is the budget deficit, i is the monetary union nominal interest rate,
Π ej is the inflation expectation formed by the public and ε j is a demand shock assumed
to have a zero mean. The parameter γ measures the effectiveness of fiscal policy, and
the parameter φ is the real interest elasticity of aggregate demand. Equation (2) is a
VXSSO
3KLOOLSV  HTXDWLRQ  ZKHU  j is inflation in each country and uj is a supply shock
with zero mean.
Since the works of Kydland and Prescott (1977) and Barro and Gordon (1983), it is
generally accepted that policymakers have preferences over some variables that
correspond to quadratic loss functions. In this article, the monetary authority will aim at
maintaining price stability and, to a certain degree, at stabilizing output. The monetary
authority will use the nominal interest rate as the instrument of monetary policy. This
attempts to reflect the European Central Bank (ECB) operating procedure. As a result,
the objective function of the monetary authority will be:
max −
i

{

1
αy 2 + Π 2
2

}

(3)

where y and Π are the monetary union averages of the country specific output gaps and
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objective function (3) implies that the monetary authority aims at stabilising the
business cycle and has a zero inflation target. To represent the fact that the ECB is
FRQVHUYDWLY  L
WK  5RJRI    VHQVHZ  Z  DVVXP  WKD . 

It is also traditional in the literature that the fiscal authority cares more about output
stabilisation than price stability. In this article we will assume that the fiscal authority
cares about output stabilization and also takes into account the SGP deficit objective. In
particular, the fiscal authority would like to deviate as little as possible from a target
value d̂ for the budget deficit3. The objective function of the fiscal authority will be:
max −
dj

{

1 2
y j + θ (d j − dˆ ) 2
2

}

(4)
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Variables with a bar on top will represent union averages.
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3. The game.
The game that represents the interaction between the monetary authority and the various
fiscal authorities will have the following timing. In the first place, the public will set its
inflation expectations. Secondly, fiscal authorities will choose their budget deficit. In
the third place, (i) if there is information sharing, fiscal authorities will let each other
know what their budget deficit will be, and (ii) if there is no information sharing, we
proceed to the next step. Finally, the central bank sets the nominal interest rate i.
The model is solved by backward induction, so we will first find the optimal rule for the
central bank. The monetary authority first order condition will give us:
i=

γ
1
1
d+ ε−
u
φ
φ
φ (αω 2 + 1)

(5)

The optimal interest rate rule (5) will increase with the average budget deficit and with
positive demand and negative supply (average) shocks.
The fiscal authorities of each country know the interest rate rule (5) followed by the
monetary authority, so they will incorporate this knowledge in their value function. We
will use information sharing to distinguish between two scenarios. The first one will be
the non-cooperative case, where each fiscal authority does not know what the other one
is doing –the imperfect information game-. We will use this as a benchmark case to
compare it with the second scenario. The second scenario will be the one envisaged by
the SGP, where each fiscal authority will let the other one know about its action –the
information share game-.
3.1 Non-cooperation of the fiscal authorities: the imperfect information game.
When the fiscal authorities act under imperfect information we will solve each
authorities´ objective function as a Nash equilibrium game where each authority forms
an expectation of the other one´s deficit. The reaction function for each authority will
be:
d1 =

γb
 2 2

γ b E (d 2 ) + γb(ε − ε 1 ) −
u + θdˆ 
2

γ b +θ 
αω + 1

1

2 2

(6)

and similarly, for the fiscal authority of the other country:
d2 =

1
γ a2 +θ
2

γa
 2 2
ˆ
γ a E (d1 ) + γa (ε − ε 2 ) − αω 2 + 1 u + θd 

(7)

Taking expectations of (6) and (7) and substituting the new expressions into each other
allows us to find what E(d1) and E(d2) are. In this case, E(d1) = E(d2)= d̂ . Substituting
this back into (6) and (7) we obtain the optimal rules for each authority:
d1 = dˆ +

γb
γb
(ε − ε 1 ) − 2 2
u
2
γ b +θ
(γ b + θ )(αω 2 + 1)
2

3

(8)

and
d 2 = dˆ +

γa
γa
(ε − ε 2 ) − 2 2
u
2
γ a +θ
(γ a + θ )(αω 2 + 1)

(9)
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We can calculate the average deficit from the last two expressions:
d = dˆ +

[

]

γab
γab
γab (γ 2 a 2 + θ ) + (γ 2b 2 + θ )
ε
ε
ε
ε
(
−
)
+
(
−
)
−
u (10)
1
2
γ 2b 2 + θ
γ 2a 2 + θ
(γ 2b 2 + θ )(γ 2 a 2 + θ )(αω 2 + 1)

3.2 Cooperation of the fiscal authorities: the information sharing game.
In the cooperative game, we consider that each of the fiscal authorities knows what the
other one´s budget deficit will be, because they share that information. The optimal rule
for authority 1 is:

d1 =



γ 2b 2γa + γb(γ 2 a 2 + θ )
1
γ
θ
ε
ε
−
−
b
(
)
u + θ (γ 2 a 2 + γ 2 b 2 + θ )dˆ  (11)
1
2
2
2
2 
2
θ + γ θ (a + b ) 
αω + 1


and for authority 2:

d2 =



γ 2 a 2γb + γa(γ 2 b 2 + θ )
1
γ
θ
ε
ε
−
−
a
(
)
u + θ (γ 2 a 2 + γ 2 b 2 + θ )dˆ  (12)
2
2
2
2
2 
2
θ + γ θ (a + b ) 
αω + 1


If we add up the deficits of each country in the cooperative game, and find the average
deficit, we obtain the following expression:
d =

abγ (ε − bε 1 − aε 2 )
abγ (γ 2 + 2θ )
−
u + dˆ
θ + γ 2 (a 2 + b 2 )
θ 2 + γ 2θ (a 2 + b 2 ) (αω 2 + 1)

[

]

(13)

3.3 Comparison of the results
In order to simplify the comparisons between one regime and the other one, let us
assume that the two countries are of equal size (a = b). In this case, expression (10)
becomes:
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d =−

2b 2γ
u + dˆ
(γ 2 b 2 + θ )(αω 2 + 1)

(14)

and expression (13) becomes:
d =−

b 2γ (γ 2 + 2θ )
u + dˆ
(θ 2 + 2b 2γ 2θ )(αω 2 + 1)

(15)

The term affecting u in (14) is unambiguously smaller than that of (15). This implies
that in the presence of a negative supply shock, the average deficit will exceed the target
on average under both regimes, but more so in the information sharing (cooperative)
game. In fact, in the cooperative game the average deficit has higher fluctuations around
the target than the non-cooperative game.
The intuition for the result just obtained lies in the expectations formed in the noncooperative game. In the non-cooperative game, countries expect that the other country
will set the budget deficit equal to the target. On the contrary, in the information sharing
game each country knows what the other player will do and they reinforce their actions:
the higher one country sets its deficit, the higher the other one will set it as well. By
looking at the monetary authority rule (5), we can see that the higher the average deficit
is, the higher will be the interest rate. If one authority sets a high deficit, this will be
counteracted by the monetary authority by raising the interest rate. In turn, the other
authority, who knows that, tries to compensate for the effect of the higher interest rate
by setting a higher deficit.

4. Conclusion
The introduction of the Stability and Growth Pact has been the subject of a heated
debate. Further, two of the main players in EMU, Germany and France, recently
experienced a sluggish growth of their economies and had difficulty in keeping their
budget deficit under the 3% target. In this paper we have looked at whether the
multilateral surveillance of budget positions introduced with the SGP has helped in
actually delivering the objective of a target deficit. By introducing the information
sharing concept widely used in oligopolistic games, we have been able to show that this
mechanism actually does not help in order to deliver closer to target and less volatile
deficits on average.
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