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I. Introduction

Three years after the start of the Economic and Monetary Union (EMU), al-
ready a considerable amount of experience has accumulated on the functioning
of monetary and fiscal policy in this new framework of macroeconomic policy
design in the European Union. Monetary policy has been delegated to a supra-
national authority, the European Central Bank (ECB), with a complex framework
of objectives, policy instruments and decision making procedures. According to
the Maastricht Treaty, the ECB should safeguard price stability in the Economic
and Monetary Union and – subject to the condition that it does not interfere with
price stability – promote economic growth in the union. Its policies are, there-
fore, directed at controlling economic developments of the EMU economy as a
whole rather than on individual countries. The design of fiscal policies in the
EMU is complicated by the set of constraints on national fiscal policy imposed
by the Stability and Growth Pact. According to the Stability and Growth Pact,
excessive deficits are to be avoided and are subject to sanctions. However, it is
expected that the introduction of the Economic and Monetary Union, which im-
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plies a common monetary policy and restrictions on fiscal policy at the national
level, increases the need for macroeconomic policy cooperation due to the vari-
ous interactions and externalities from national macroeconomic policies.

To study the effects of policy cooperation we compare the impact of three al-
ternative policy regimes in a stylized dynamic model of the EMU: (i) non-
cooperative monetary and fiscal policies, (ii) partial cooperation, and (iii) full co-
operation both in symmetric and asymmetric settings where countries differ in
structural characteristics, policy preferences and/or bargaining power. We as-
sume that the EMU consists of two (blocks of) asymmetric countries where the
European Central Bank (ECB) is responsible for monetary policy and where its
primary goal is to achieve price stability and to promote economic stabilization
(preferably along a growth path) as long as price stability is not endangered.
The governments of the two (blocks of) countries are assumed to determine fis-
cal policy in their countries such that output is stabilized under the restriction
that no excessive deficits occur and that prices do not fluctuate too much. The
objectives of each player are formalized by a loss function which she likes to
minimize. In this way, the policy coordination problem is modeled as a dynamic
game in which each player implements the strategy which minimizes its losses
during the planning period.

In this paper policy-makers facing a stabilization problem play a two-stage
game. In the first stage – the coalition game – they decide non-cooperatively
whether or not to sign an agreement about policy-coordination after that an
asymmetric price shock has been observed. In the second stage – the stabiliza-
tion game – they (generally) play the non-cooperative Nash game, where the
policy-makers who sign the agreement play as a single player sharing a com-
mon loss function. This paper is organized as follows. The next section summa-
rizes the related literature. Section III outlines the model. Section IV discusses
the different equilibria used for determining the emerging endogenous coalitions.
Section V solves the game numerically and presents six numerical simulations.
Section VI concludes.

II. Related Literature Review

Decision making procedures, coalition formation, voting power and rent shar-
ing inside the EU institutions have been studied in detail. In an influential study
Widgrén (1994) analyses voting power and coalition formation in the Council of
Ministers and calculates using power indices how the balance of power in the
Council changed by the entrance of Austria, Sweden and Finland in 1995.
Similar studies are performed by Laruelle and Widgrén (1996), Hosli (1996) and
Bindseil and Hantke (1997) and Levinsky and Silarsky (1998). These studies –
while enabling us insights into issues of power distribution and coalition forma-
tion in communal policy formation – however, do not consider a next step,
namely the analysis of the effects of coalition formation and power distribution
on economic policies.

Several papers have studied the effects of coalition formation in an optimal
currency area or monetary union formation, but mainly in static frameworks (e.g.
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Kohler 1998). Alesina and Grilli (1993) develop a formal model in the setting of a
‘multispeed’ EMU where countries differ in their emphasis on the objective of
price stability relative to that of full employment (i.e. degree of conservative-
ness). However, these papers are mainly concentrated on optimal currency ar-
eas formation or (EU) enlargement whereas our paper is focusing on full or par-
tial cooperation among policy-makers inside a monetary union. Full and partial
cooperation among the institutions (e.g. governments, central bank and workers'
associations) in a monetary union has been analyzed by Demertzis et al. (1999)
and Acocella and Di Bartolomeo (2001). Demertzis et al. (1999) illustrate that, at
least when (output or inflation) shocks are symmetric, national governments
make the largest gains by imposing strong forms of accountability, e.g. inflation
targeting. But it is observed that these gains come at the expense of the ECB
and those whose preferences are aligned with the ECB. Accountability can
therefore go too far, but some degree of accountability is always desirable for
everyone. This result emphasizes the obvious attraction of allowing a fiscal coa-
lition to take responsibility for the design of monetary policy, which illustrates the
weakness of an independent ECB. Acocella and Di Bartolomeo (2001) analyze
partial cooperation among a common central bank, trade unions and govern-
ments in a monetary union in a static framework. These authors found that, if
players’ loss functions are distinguished according to different objectives,
monetary policy can compensate the governments' actions and neutralize ex-
pected coordination benefits of governments, but not those of unions.

Approaches that use dynamic analysis of stabilization policies and coalition
formation in the monetary union context are more rare, even if the importance of
considering dynamic adjustments in the analysis of stabilization policies is clear.
Hughes Hallett and Ma (1996) find – but they do not consider a monetary union
– that asymmetries tend to increase the scope for policy cooperation. In their
paper the asymmetric cases display for all players larger gains from cooperation
than in the symmetric base scenario. Engwerda et al. (1999) have recently in-
troduced a new dynamic approach suitable to investigate the effects of macro-
economic policies in the EMU (see also Engwerda et al. 2002). Their model ba-
sically adapts seminal studies of Turnovsky et al. (1988) and Neck and Dockner
(1995) to a monetary union. Using this basic set up Engwerda et al. (2002) have
analyzed macroeconomic stabilization among three players (two countries and
the ECB). They only partially confirm Hughes Hallett and Ma's (1996) results, in
the sense that the Hughes Hallett and Ma (1996) results are confirmed except
for the case of asymmetric bargaining powers among players. In this case it was
observed that the stronger the asymmetry in the bargaining powers the less
probable policy-cooperation and coalitions become since policies will be biased
towards the needs of the stronger player(s) and the smaller players are less
likely to stay in such ‘asymmetric’ coalitions. Furthermore, Engwerda et al.
(2002) find that the introduction of a fiscal transfer mechanism among countries
deteriorates the internal stability of the economies, but considerably reduces
welfare costs. The investigation in Engwerda et al. (2002) is extended to the
more complex context of partial coalitions by van Aarle et al. (2001). The
sustainability of a certain type of coalition and its implications for the optimal
strategies and the resulting macroeconomic adjustment were seen to be highly
sensitive to the initial settings of the preferences and the structural model pa-
rameters. They found that cooperation is often efficient for the fiscal players. On
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the other hand, it was shown that full cooperation of all three players does not
always induce a Pareto improvement for the ECB, and that a governments’ coa-
lition often implies a considerable loss for the ECB compared to the non-
cooperative and full cooperative cases. In the cases that the ECB cooperates
with one government against the other, it often gains a considerable Pareto-
improvement but both governments loose. Therefore, in the experiments made
in that paper a kind of dualism arises between the cooperative and the non-
cooperative
solutions.

Our paper extends van Aarle et al. (2001) by considering how coalitions are
formed (i.e. their self-enforcing properties) by considering different alternative
European coordination institutions.

III. A Simple EMU Dynamic Model

The economy is represented by a dynamic two-country EMU model as in van
Aarle et al. (2001). The model is expressed in deviations from the long term
equilibrium (balanced growth path) that has been normalized to zero, for sim-
plicity. The model consists of the following equations:
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where � � � � � � � �� �� �
��

2

1

2

1i i iiEiiE ty:tY,tp:tP �� ��  denote the EMU aggregate rate of

inflation and the output gap, respectively. Here, the aggregate variables are de-
fined in the most general way possible, allowing in principle for any scheme of
weighting of countries and of their individual inflation rates and output gaps.

We assume that the fiscal authorities control their fiscal policy instrument � �tfi

such as to minimize a quadratic loss function which features domestic inflation,
output and fiscal deficit. Preference for a low fiscal deficit reflects the costs of
excessive deficits. In both cases the total cost to be minimized is a discounted
sum of the costs incurred at each period, with �  denoting the discount rate.

From the structural form of the model, we derive the reduced form by solving
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first-order linear differential equation. The initial value of the state variable, 0s ,

measures any initial disequilibrium in competitiveness. Such an initial disequilib-
rium in competitiveness could be the result of differences in fiscal policies in the
past or some initial supply side disturbance in one country.
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convenience, we assume that 00 �t  and 0��  (if �  differs from zero, the model

could easily be solved following the same procedure used in this paper after a
simple transformation of variables1).

For each coalition (  that the players can form, the problem that policy-
makers face in the stabilization game can be summarized as the minimization of
the following loss functions:
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In the case of open-loop strategies, the solution of that problem consists of the
following optimal controls:
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E,,i 21� . The vector � �(3  and the (eigen)value � �(4  are computed ac-

cording to the algorithm reported in the appendix.

IV. Endogenous Coalition Formation

In a monetary union as described in this paper one can observe a singular mix
of a centralized monetary policy and a decentralized fiscal policy. Looking at the
European situation, this kind of institutional setting makes coordination proce-
dures a necessity (Bayer 1999). However, the possible levels of coordination

                                                          

1 That is, transforming � �tx  into � �txe
t�

2

1
�

 and substituting 4�  by ��
2

1
4 �  (see

Engwerda et al.( 2002) for further details).
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are different as the ways to implement them are. Two different steps of policy
coordination, for example, can be distinguished, even though in practice these
steps might occur simultaneously (coordination between fiscal authorities in or-
der to prevent regional spillovers and between the fiscal policy of the union-
member countries and the single monetary policy in order to arrive at an optimal
macro-policy mix (Bayer et al. 1998). However, the common fiscal policy is not
always based on a real fiscal coordination. Furthermore, the real cooperation
among institutional players is strongly dependent on the institutional character-
istics of the monetary union. This kind of arguments is very relevant for the EMU
as the recent political debate seems to confirm (see, among others, Visco 1998;
Bayer 1999; Durand 1999 and Winkler 1999).

In our model, different equilibrium concepts can lead to different equilibrium
coalition structures. However, different equilibrium concepts correspond to dif-
ferent initial assumptions that, in our context, can be interpreted as different in-
stitutional settings of the monetary union and can be justified on the basis of
economic theory. However, the definitions of the different equilibria are very
complex. Therefore, we prefer to present informal definitions of these equilibria
before relating them to some real cases and using them in some numerical
simulations. We restrict our attention to three possible mechanisms of coalition
formation: the coalitional Nash equilibrium (CNE), the sequential negotiation
equilibrium (SNE), and the farsighted coalitional equilibrium (FCE). These equi-
libria can be informally described as follows (for formal definitions see Di Bar-
tolomeo and Plasmans 2001 and the references in that paper).

A CNE is an equilibrium of a one-shot game where each agent faces the
problem of simultaneously accepting or rejecting a proposal that consists in
sharing her utility function only by looking at the immediate consequence of her
actions. After that all agents’ decisions are taken, the CNE is formed. More for-
mally the CNE is characterized by three properties: the profitability property (i.e.
the coalition losses must be lower than or equal to the non-cooperative ones for
all coalition members), the internal stability property (the loss of each coalition
member must be lower than or equal to the loss of the same policy-maker if she
defects from the coalition and the other members do not change their strategies
– i.e. there is no incentive to leave the coalition) and the external stability prop-
erty (the loss of each non coalition member must be higher than the loss of the
same policy-maker if she decides to share her loss function with those of the
other cooperating policy-makers given their strategies – i.e. there is no incentive
to join the coalition). In general, we can refer to stability of a CNE, when both
stability properties are met. The stability property guarantees that the equilibrium
is self-enforcing.

The CNE implies a sort of the agents' myopic behavior since agents look only
at the immediate consequence of their actions without forecasting the final im-
plication of their strategies. Several game-theoretical economists have defined
some solution concepts based on the idea of indirect domination. We follow their
approach by simply defining the FCE as an equilibrium where players foresee
the reaction of the other players to their actions (i.e. they make rational conjec-
tures about the other players' behavior in replying to their actions). We simply
assume that each policy-maker will consider how many policy-makers will leave
the coalition if she will leave it. Formally, the FCE – in this simple 3 players’
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game – differs from the CNE only for the stability condition of the grand coali-
tion. In other words, considering the FCE the grand coalition can be an equilib-
rium of the game even if it violates the stability condition when this violation
leads to an unstable coalition, provided that the grand coalition is profitable.

An SNE is an equilibrium of an hierarchical multi-stage negotiation process.
The negotiation starts with one policy-maker who proposes a coalition. The or-
der of agents that can propose a coalition is given by an exogenous rule (i.e. a
rule of order). Each prospective member can reject or accept the proposal in the
order determined by this fixed rule. If one of the policy-makers rejects the pro-
posal, that policy-maker must make a counter-offer. If all members accept, the
coalition is formed and then all members of that coalition withdraw from the ne-
gotiations. When all agents exit from the negotiation the SNE is reached.

The main difference between the CNE and the FCE lies in the information that
players have. In the CNE it is assumed that agents cannot communicate
whereas in the FCE the opposite occurs. Thus, the CNE stresses a situation in
which either an “institutional place”, where negotiations can be performed, does
not exist or shocks need quick policy reactions and, therefore, time for consulta-
tion is limited. The FCE emphasizes the opposite situation and, therefore, it is
linked to the assumption that a real mechanism of institutional coordination al-
ready exists (e.g. the ECOFIN Council in the EMU). However, both the above
concepts do not capture the possible sequential features of the negotiation pro-
cess. These features can be important in emphasizing the hegemony of a coun-
try or of a block of countries in the negotiation process. The SNE can be seen
as a situation in which the monetary union is built on the basis of a strong de-
termination of bargaining power of its members (e.g. it can be realistic if an op-
timal currency area with a leader country is considered).

The hegemony in the monetary union can be exercised by one country, a
block of countries or even by the central bank. All these cases can be realistic
under different points of view and/or under consideration of different situations.
The European Monetary System, e.g., was driven by the German economic
policy, and the same European Unionization process was based on the axis
formed by Germany and France. An interesting application of the SNE is to con-
sider the block of the largest countries as the leader and the block of the small-
est countries as the follower and regarding the common central bank as in a
different institutional setting (i.e. according to its position in the rule of order, an
hegemonic, a neutral or an accommodating central bank). This classification can
be seen as a new dimension in the study of central bank independence. How-
ever, for reason of brevity, in this paper we will limit our analysis to only some
basic cases.
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V. Numerical Simulations

1. Scenarios and Parameterization

Parameters are chosen on the basis of reasonable evidence (see Neck and
Dockner 1995). The semi-elasticity of the demand for domestic output with re-

spect to the real interest rate is 
 =0.5, the elasticity of the demand for domestic

output with respect to the competitiveness is � =1, the elasticity of the demand

for domestic output with respect to the foreign output is 	 =0.3, the elasticity of
the demand for domestic output with respect to the fiscal index is

� =1, the Phillips curve coefficient is � =0.75, the policy-makers’ bargaining

powers are assumed to be equal (i.e. 2 = 1/3) and the intertemporal discount

factor is � =0.1. The initial state of the EMU economy is assumed to be at

0500 .s �  (implying an initial disequilibrium of 5% in competitiveness between

the two countries).

In the simulation we focus on the policy-makers’ priorities and on their bar-
gaining power distribution. We assume that both governments’ priority is real
output stabilization while the ECB is mainly concerned about price stabilization.
The following preference weights in the policy-makers' objective functions are

assumed: 20.�� , 80.E �� , 40.�� , 30.E ��  and 150.�� . In the analysis of

asymmetric policy transmissions, we analyze the effects of different monetary
policy transmissions between countries and the effects of different fiscal policy
transmissions. Therefore, in the monetary transmission analysis the first country

has a smaller output semi-elasticity of the real interest rate � �401 .�
  than the

second country � �602 .�
 . In the fiscal transmission analysis the first country is

assumed to have a higher output elasticity of the fiscal deficit � �111 .��  than the

second country � �902 .�� . Finally, different bargaining powers are assumed ac-

cording to the following scheme: � 
 � 
4143626163 12 /,/,/,/,/C �� 22 ,

� 
52531 /,/E �2 , � 
32312 /,/E �2 .

Outcomes are analyzed for all the five different equilibria outlined in Sections
III and IV: case 1 is the non-cooperative equilibrium, case 2 is the full coopera-
tive equilibrium, and cases 3 to 5 are partial cooperative equilibria (case 3 refers
to the fiscal coalition (1,2), and cases 4 and 5 to the coalitions between the ECB
and a fiscal player, i.e. (1,E) and (2,E)).

We have checked the robustness of our results with respect to a set of differ-
ent preferences for the policy-makers. Our findings are robust. However, it is not
so when the robustness is checked with respect to the structural parameters; in
fact, results are sensitive to the parametrization of the monetary union (compare
our results with Engwerda et al. 2002).
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2. The Symmetric EMU

In table 1 the resulting (optimal) losses in the five different cases of this
benchmark case are given.

From table 1 we can represent the second stage of the game in a payoff ma-
trix form (note that in this paper payoffs will be expressed in losses). Each pol-
icy-maker can cooperate (c) by sharing her loss function with that of the other
cooperative policy-makers or defect (d) playing as a singleton. The payoff matrix
is described by table 2. It reads as follows: the country 1’s government chooses
rows, the country 2’s government chooses columns and the ECB chooses
boxes (among A and B). Note that, if only one policy-maker follows the coopera-
tive strategy, the equilibrium outcomes are clearly those of the non-cooperative
(NC) case. In fact, in this case, this policy-maker will not find another policy-

maker with whom to share her preference (see the problem defined by the CJ

and SJ  equations in Section III). Therefore, strategy profiles2 {c, d, d}, {d, c, d},

{d, d, c} and {d, d, d} are associated with the same equilibrium in the second
stage (i.e. NC in table 1).

Table 1

Cost Functions (multiplied by 1,000)3

NC C (1, 2) (1, E) (2, E)

1J 0.2248 0.1144 0.1144 2.1142 0.0613

2J 0.2248 0.1144 0.1144 0.0613 2.1142

EJ 0 0 0 0.1608 0.1608

CJ - 0.0763 - - -

� �21,J - - 0.1144 - -

� �E,J 1 - - - 1.6375 -

� �E,J 2 - - - - 1.6375

4 0.3260 0.8155 0.8155 0.1062 0.1062

                                                          
2 Each strategy profile is the vector of the policy-makers’ strategies, the first entry is the

strategy of Government 1, the second of Government 2 and the third of the ECB.
3 In all tables, Rows 1 to 3 indicate the policy-makers' losses while rows 4 to 7 show the

pay-offs of the coalition weighted by the bargaining powers (yielding as cost kJ  for coali-

tion k) of the corresponding cooperative players, while CJ  indicates the pay-off of the
grand coalition, and row 8 indicates the absolute values of the eigenvalues of the different
coalition structures.
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Table 2 shows the following points. a) if the ECB plays d, the dominant strat-
egy of both governments is to play c; b) if the central bank plays c, the dominant
strategy of both governments is to play d. For the central bank it is indifferent to
play d or c. However, these alternative decisions have a very different impact on
the other players' losses. Moreover, if we assume that players prefer to cooper-
ate (if the losses associated with d and c are the same, given the other players’

strategies) the ECB’s “good intention” paradoxically leads to the non-
cooperative solution. This result derives from a lack of communication (a com-
mon result in this kind of game – see Echia and Mariotti 1998). However, this
could not be the case if the different assumptions about the endogenous coali-
tion formation (and, therefore, about the agents' information set) are considered.

Table2

Payoff Matrix (multiplied by 1,000)

2

d c d c

0.22 0.22 0.22 0.06

d 0.22 0.22 0.22 2.11

0 0 0 0.16

1

0.22 0.11 2.11 0.11

c 0.22 0.11 0.06 0.11

0 0 0.16 0

A B

d c

ECB

In fact, consider the endogenous coalition formation mechanisms described in
the above section. The grand coalition and the governments’ partial coalition
satisfy profitability, and therefore, are the only candidates for the CNE. However,
only the governments’ partial coalition also satisfies the stability requirement. In
fact both governments have an incentive to deviate from the grand coalition.
Hence the fiscal coalition is the CNE. On the contrary, if the FCE is considered,
also the grand coalition becomes an equilibrium since the ECB has no incentive
in deviating and both governments foresee that non-cooperative behavior leads
to an unstable position (i.e. partial cooperation between the ECB and one gov-
ernment). Therefore, by comparing their payoffs with the final stable position
(i.e. the non-cooperative one), they prefer to remain in the grand coalition.
Hence, both the grand coalition and the fiscal one are FCE. Considering the
SNE we can observe that the non-cooperative solution, the grand coalition and
the fiscal coalition are first best for the ECB. For both governments it is optimal
to play as a singleton against a coalition formed by the two other policy-makers,
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while the grand coalition or a fiscal coalition is for both of them a second best
choice. However, since there is no chance that a partial coalition with the ECB is
formed4, it is always optimal for the ECB as a first mover to propose the grand
coalition and for the other agents it is optimal to accept that proposal. If one of
the governments plays first, the optimal proposal can be either the grand coali-
tion or the fiscal one and for the other agent(s) it is optimal to accept that pro-
posal. The grand coalition (or the fiscal coalition if the ECB is not the first mover)
represents the SNE of our game.

3. Asymmetric Monetary Policy Transmission

In this example asymmetric monetary transmission is analyzed: the base set-
ting of case 2 is assumed, except that the first country has a smaller output

semi-elasticity of the real interest rate � �401 .�
  than the second country

� �602 .�
 . This example illustrates the discussion about the effects of a common

monetary policy in a situation where countries differ in the transmission of
monetary policy.

Table 3 shows the (optimal) losses in this case.

Table 3

Cost Functions (multiplied by 1,000)

NC C (1, 2) (1, E) (2, E)

1J 0.2161 0.1156 0.1107 1.3367 0.2192

2J 0.2357 0.1108 0.1241 0.0335 7.0550

EJ 0 0.0011 0.0006 0.7874 3.8200

CJ - 0.0758 - - -

� �21,J - - 0.1174 - -

� �E,J 1 - - - 1.0620 -

� �E,J 2 - - - - 5.4380

4 0.3256 0.8098 0.9169 0.1324 0.0428

The first best of the ECB, governments 1 and 2 are the non-cooperative solu-
tion, the fiscal coalition, the coalition between the ECB and the first government,

                                                          
4 A policy-maker cannot propose to the other policy-makers a coalition where she is not

involved. However, even if such a partial coalition between one government and the ECB
were proposed, it will not be accepted since it is not profitable.
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respectively. Considering a game of the kind described by table 3 the dominant
strategy of the ECB is always to defect since this strategy always gives to the
monetary authorities a lower loss. Looking at the optimal strategies of the gov-
ernments, the fiscal coalition turns out to be the Nash equilibrium. Considering
the CNE the same result is found. In fact, the ECB will leave all possible coali-
tions (no coalition is profitable for the ECB) whereas the fiscal coalition is stable
and profitable for both governments. For the same reason the fiscal coalition is
the equilibrium that emerges from the solution associated with the FCE and
SNE.

4. Asymmetric Fiscal Policy Transmission

Not only differences in the transmission of monetary policy are likely to prevail
under EMU, also different transmissions of fiscal policies are likely to be pres-
ent. In this example, we analyze the consequences of such differences in fiscal
policy transmission. To do so, assume that the first country has a higher output

elasticity of the fiscal deficit � �111 .��  than the second country � �902 .�� . Table 4

shows the (optimal) losses in this case.

Table 4

Cost Functions (multiplied by 1,000)

NC C (1, 2) (1, E) (2, E)

1J 0.2368 0.1118 0.1134 1.5703 0.0639

2J 0.2099 0.1174 0.1152 0.0589 2.7100

EJ 0.3263 0.0006 0.0016 1.1007 1.1157

CJ - 0.0766 - - -

� �21,J - - 0.1143 - -

� �E,J 1 - - - 1.3355 -

� �E,J 2 - - - - 1.9129

4 0.3263 0.8206 0.8178 0.1200 0.8987

Table 4 shows that partial coalitions with the ECB are not profitable whereas
both the grand and fiscal coalitions are. However, both coalitions are not stable
since, when the grand coalition is considered, both governments have an incen-
tive to leave this coalition. On the contrary, when the fiscal coalition is consid-
ered, the ECB has an incentive to join the grand coalition. Therefore, the CNE
turns out to be the very inefficient non-cooperative solution. Hence, the institu-
tional set-up that supports the CNE implies a coordination failure since the
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losses of the non-cooperative final equilibrium are higher than for the full coop-
erative solution. Considering the set-up associated with an FCE, where more
information is available to the policy-makers, the grand coalition turns out to be
the equilibrium because each government, facing the decision of leaving the
coalition, forecasts that the gain of this decision of leaving is an illusion, since
the other government and the ECB will follow her decision driving the economy
to the unfavorable non-cooperative solution.

The result of the SNE is more ambiguous. In fact, the first government and the
ECB, as first proponents, have an incentive to propose the grand coalition, but
the second government has an incentive to reject and to propose the fiscal coa-
lition. The SNE will depend on the ad hoc technical assumptions introduced to
solve this kind of cyclical patterns.

5. Asymmetric Bargaining Powers

Finally, different bargaining powers are assumed according to the following

scheme: � 
 � 
 � 
 � 
323152534143626163 2112 /,/,/,/,/,/,/,/,/ EEC ���� 2222 ,

implying that, in a coalition, country 1 has three times as many votes as country
2 and 1,5 as many votes as the ECB, whereas the ECB has two times as many
votes as country 2.

Table 5 shows that none of the coalitions is profitable, and therefore, the equi-
librium result is straightforward. All the equilibria coincide with the non-
cooperative solution.

Table 5

Cost Functions (multiplied by 1,000)

NC C (1, 2) (1, E) (2, E)

1J 0.2248 0.0861 0.3271 2.1090 0.0624

2J 0.2248 0.1467 0.1301 0.0604 2.1083

EJ 0 0.0111 0.0575 1.1628 1.1492

CJ - 0.0813 - - -

� �21,J
- - 0.2286 - -

� �E,J 1 - - - 1.6359 -

� �E,J 2 - - - - 1.6287

4 0.3260 0.8138 0.3412 0.1066 0.1061



Coalitions and Dynamic Interactions between Fiscal and Monetary Authorities 221

Comparing the results of Table 5 with those of the symmetric benchmark case
in table 1, we observe that the introduction of asymmetric bargaining powers
crucially changes the results of the game. In fact, in table 5 no coalition is profit-
able and the CNE, FCE and SNE are, therefore, the non-cooperative solution. In
general the asymmetry of bargaining powers tends to increase the costs of the
country with the smaller bargaining power as its importance in a coalition is re-
duced, while it tends to decrease the costs of the other country. This effect can
change a cooperative situation (as that depicted by table 1) in one where only
the non-cooperative solution is an equilibrium (as in table 5). To put it in a gen-
eral way: more asymmetric bargaining powers reduce the probabilities of coali-
tions – and therefore of policy cooperation – as policies will generallly be biased
towards the needs of the stronger player(s), and the smaller players are less
likely to stay in such ‘asymmetric’ coalitions. This last result differs from that
found in Hughes Hallett and Ma (1996) in analyzing the full cooperation prob-
lem. We stress that the consideration of asymmetries in the bargaining power
has a different effect on the need for cooperation than those in the model
structure.

VI. Conclusion

The interaction of monetary and fiscal policies is a crucial issue in a highly in-
tegrated economic area as the European Union. This paper has studied the
coalition formation issue among policy-makers and their effects. Decision mak-
ing procedures, coordination outcomes, voting power and rent sharing inside the
core institutions of a monetary union have already been studied in detail. How-
ever, this paper has introduced two further steps into the literature by analyzing
how coalitions are formed under different institutional settings and what are the
effects of coalition formation and policy-makers’ bargaining power distribution on
economic policies. The issue is crucial in understanding policy-makers' behavior
in highly integrated economic areas, like e.g. the EMU. In such contexts, in fact,
policy cooperation is likely to be of essential importance because of various in-
teractions, spillovers and externalities from national macroeconomic policies,
which, furthermore, interact with the common monetary policy. However, even
when the gains of coordination are present, cooperative solutions do not neces-
sarily emerge because of the different processes that can govern the coalition
formation.

We have investigated in which intensity the EMU, that introduced a common
monetary policy and restrictions on fiscal policy at the national level, increases
the need for macroeconomic policy cooperation due to the various interactions,
spillovers and externalities from national macroeconomic policies. To study the
effects of policy cooperation we have compared the impact of three alternative
policy regimes in a stylized dynamic model of the EMU: (i) non-cooperative
monetary and fiscal policies, (ii) partial cooperation, and (iii) full cooperation both
in symmetric and asymmetric settings where countries differ in structural char-
acteristics, policy preferences and/or bargaining power. The paper introduces an
analysis of coalitional behaviour in a dynamic setting into the literature.
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Using numerical examples, we illustrated the sometimes complex effects that
are produced by the various coalitions. We started by considering an
(a)symmetric benchmark case, where the countries are equally weighted in the
ECB’s loss function and symmetric values for the structural model parameters
are used. An initial disequilibrium of 5% in competitiveness between the two
countries is assumed. Afterwards, we have considered asymmetric fiscal and
monetary policy transmissions, and different bargaining power schemes. In this
way our analysis contributes to the important discussion about the effects of
EMU in the case where countries differ in their structural characteristics. Con-
trary to the common belief that asymmetries tend to increase the scope for pol-
icy cooperation, we have found that asymmetries improve the need for such
policy coordination only in some specific cases. First, we have found that the
grand coalition is observed to be an equilibrium only in the (a)symmetric case,
i.e. when countries and governments' preferences are symmetric. Cooperation
is often efficient for the fiscal players. In addition, fiscal players' cooperation
(against the ECB) often leads to a Pareto improvement for them. The non-
cooperative Nash equilibrium is rarely chosen so that arguments can be found
that EMU increases the need for macroeconomic cooperation. On the other
hand, in some simulations full cooperation does not induce a Pareto improve-
ment for the ECB, while the governments’ coalitions imply a considerable loss
for the ECB compared to the non-cooperative and full cooperative cases. In our
simulations, the partial coalitions between the central bank and one government
always leads to high losses for its members, but low for the non-cooperative
government. This situation implies a stability problem for the grand coalition
since the governments often have an incentive to deviate from it (low cost of the
non-cooperative government in the partial coalitions involving the ECB). Fur-
thermore, the high costs of the partial coalitions between the ECB and only one
government finally lead to the non-cooperative solution that often implies the
worst losses for the players.

We have tested our results with respect to different mechanisms of coalition
formation. We have shown in some numerical simulations that, when the coali-
tion formation game is played without communication among the policy-makers,
full cooperation is either impossible or limited. On the contrary, when policy-
makers can communicate, full cooperation (as well as partial cooperation be-
tween a subset of policy-makers) becomes a possible equilibrium, while the
complete non-cooperative solution is generally not a sustainable equilibrium.
This contrast begins to provide broad support for the view that institutions and
international forums for discussions can play a crucial role in achieving interna-
tional cooperation even when these institutions are not endowed with enforce-
ment powers.
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Summary

The EMU is an highly integrated economic area where externalities occur. Therefore, in
this context interaction of monetary and fiscal policies is a crucial issue. This paper fo-
cuses on how coalitions among policy-makers are formed and what are their effects on the
stabilization of output and price. We emphasize the role played by the institutional design
of “cooperation forums” (as, e.g., the ECOFIN). If the coalition formation game is played
without communication among the policy-makers full cooperation is either impossible or
limited. On the other hand, if policy-makers can communicate, full cooperation becomes a
possible equilibrium, while the complete non-cooperative solution is, in general, not a
sustainable equilibrium. This contrast begins to provide broad support for the view that in-
stitutions and international forums for discussions can play a crucial role in achieving in-
ternational cooperation even when these institutions are not endowed with enforcement
powers.
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Appendix

A. The Non-cooperative Case

In the non-cooperative case players minimize their cost functions with respect

to the dynamic law of motion of the system, which defining ,:B,:A 114 �� ���

22 ��:B  and 33 ��:B  can be rewritten as: � � � � � � � � � �tiBtfBtfBtAsts E32211 ����� ;

� � 00 ss � .

Then, the non-cooperative Nash solution is found as follows (see Engwerda et
al. (1999) for details):
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1) Factorize iM  as follows: :Mi �
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Here � �321 B,B,B:B �  and � �iiii S,L,P:P
~

� .

3) Calculate the positive eigenvalue(s) of M. If � �NC4  is a positive eigenvalue

and � �Tv,v,v,v:v 3210�  a corresponding eigenvector then, generically (see

Engwerda et. al. (1999 for details), the equilibrium strategies are
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where 
0v

v
:K i

i � . Using this equilibrium strategies the resulting open-loop system

is described by � � � � � � � � 00 ss,tsts NC ��� 4� .

We find as equilibrium strategies in the non-cooperative open-loop case:
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Then, using these equilibrium controls (14) we obtain the corresponding fiscal
players' optimal costs:
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In the same way we find the ECB’s optimal cost:
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B. The Cooperative Case

To determine the cooperative strategies for this model we have to consider:
EC JJJ:J 3

2
2

1
1 222 ���  with 1321 ��� 222 . i2  measures here the relative

strength of player i in the game. Introducing 222111 2525 d:,d: ��  and 33 25 �: ,

then � � � �� 
�
�

�
02

1
dttxMtxJ C

TC , where Ei,C MMM:M 32211 555 ��� .

With the notation of the above subsection the unique equilibrium strategies
are then obtained as follows (see e.g. Lancaster et. al. 1995):

1) Factorize matrix i,CM  as ��
�

�
��
�

�

RS

SQ
T , where Q is a scalar; S a 1 x 3 matrix

and R a 3 x 3 matrix.

2) Calculate the Hamiltonian matrix
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3) Determine the positive eigenvalue � �C4  of cH  and its corresponding eigen-

vector � �T: 10666 � . Calculate 
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v

v
:K � .
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Then the unique equilibrium strategies are
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and the resulting closed-loop system satisfies � � � � � � � � 00 ss,tsts C ��� 4� .

C. The Cooperative Case

To determine the equilibrium open-loop solution for the coalition of the fiscal
players that cooperate upon fiscal policies but interact in a non-cooperative way
with the ECB, we rewrite the dynamic law of motion as:
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Introducing � � 221121 MM:M c,, 55 ��  where 111 d: 25 �  and 222 d: 25 � , the cost
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Then the non-cooperative Nash equilibrium strategies for this game are ob-
tained as follows:

1) Factorize matrix � � c,,M:M 211 �  and j,EM:M �2  as 
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3) Determine the positive eigenvalue(s) of � �21,M . If � �21,4  is a positive eigen-

value and � �210 6666 ,,:�  a corresponding eigenvector, then (generically) an
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equilibrium strategy is 
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resulting closed-loop system is then � � � � � � � � 021 0 ss,tsts , ��� 4� .

D. Coalition (1, E)

To determine the equilibrium open-loop solution for a coalition of the fiscal
authority of country 1 and the ECB that coordinate their policies but act in a non-
cooperative fashion with the fiscal authority of country 2, we consider:
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with � �E,P1  an (orthogonal) permutation matrix, we can, basically, use the algo-

rithm that we used in the (1,2) coalition case to determine the equilibrium
controls.

In fact, first note that the inverse of the permutation matrix � �31,P  is � �
T
,

P
31

 so

that � � � � � �tx~Ptx T
,31

� . Then, with � �
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E,,i,PMP:M T

E,iE,
E,

i
21

11
1 ��  (i.e. the matrices

obtained from iM  by replacing the third and the fourth rows with the corre-

sponding columns of this matrix) we find � �
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E
E,

c,E, MMd:M 1
2

1
1111 22 �� , so that
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1
dttx~Mtx~J c,E,

T
E, .

Next, introduce � � 22311 ��� ��� :B;:B  and � �21BB:B �

Then, apply step 1) and 2) of the algorithm described in the above Appendix

A.3 to find a corresponding matrix � �E,M 1 .

Determine the positive eigenvalue(s) of � �E,M 1 . If � �E,14  is a positive eigen-

value of this matrix and � �210 6666 ,,:�  a corresponding eigenvector, then (gen-
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erically) an equilibrium strategy is 

� �
� �
� �

� � � �tsH:
KBL

KBP
G:

tf

ti

tf

E,TT

TT

E 1
222

1111

2

1

��
�

�

�

�
�

�

�

�

�
��

�
�
�

�

�

�
�
�

�

�
� , where

0v

v
:K i

i � . The resulting closed-loop system is then � � � � � � � � 01 0 ss,tsts E, ��� 4� .

D. Coalition (1, E)

Finally, we consider the equilibrium open-loop solution for a coalition of the
fiscal authority of country 2 and the ECB that coordinate their policies but act in
a non-cooperative fashion with the fiscal authority of country 1. To determine
this equilibrium we proceed analogously to the previous case. That is, we re-
write the system dynamics as:
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we find the equilibrium controls in a similar way again as in the above coalition

case. Note that in this case � � � � � �tx~Ptx T
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we can proceed similarly as in the above algorithm to first find a corresponding

matrix � �E,M 2 . The equilibrium strategies are then again found by determining

from this matrix a positive eigenvalue � �E,24  and its corresponding eigenvector
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I. Introduction

In a recent paper, Leith and Wren-Lewis (2000) – hereafter LWL – examined
the interactions between monetary and fiscal policies in a closed economy with
sticky prices and non-Ricardian consumers (finitely-lived agents face a higher
discount factor than the government). These deviations from the neo-classical
framework implied a richer set of interactions between policies than the usual
channel of seigniorage revenues or surprise inflation at the core of the Fiscal
Theory of the Price Level (FTPL). LWL demonstrated that two stable policy re-
gimes could be identified: in the first one, monetary policy would be ‘active’ in
the sense determined by Leeper (1991), i.e. reacting toughly to inflation devia-
tions from their steady-state value; while fiscal policy would be ‘passive’, i.e. re-
acting toughly to public debt deviations from their steady-state value. In the sec-
ond one, monetary policy’s reactions towards inflation would be smoother
whereas the government would stabilise public debt very slowly. This case was
the closest to Woodford’s work (2001) dealing with the FTPL.
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tions and Policies Conference, Milan, 2001; Royal Economic Society Conference, Dur-
ham, 2001; Colloque annuel du GDR Monnaie et Financement, Pau, 2001) for their re-
marks. The usual disclaimer applies.
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This theory states that the price level can be determined through the fulfilment
of the intertemporal government budget constraint. This implies that a govern-
ment can exogenously fix his real spending and revenue plans, and that the
price level will take on the value required to adjust the real value of its contrac-
tual nominal debt obligations to ensure government solvency. The mechanism
underlying the FTPL is linked to a wealth effect (Woodford 2001): if the se-
quence of future primary fiscal deficits entails an increase in the contractual
nominal debt obligations of the government, households will feel wealthier and
will consume more, so that the general price level will be increased until the
government budget constraint has been satisfied.1

The FTPL has already been extended to the case of a monetary union
(Woodford 1996; Bergin 2000), but within a neo-classical framework and without
nominal inertia in the price setting in the short run. Moreover, net external assets
were not included, although they may help the stabilisation process of both
economies after a shock.

We thus extend LWL model with sticky prices to the case of two countries en-
gaged in a monetary union and in considering optimal policies as the outcome of
a static game between the two fiscal authorities and the European Central Bank
(ECB).2 We also specifically study the possible asymmetric implications of the
Stability and Growth Pact (SGP), i.e. the possibility that one country could be
unable to react to a shock because it has no fiscal room for manoeuvre,
whereas the other country could implement a fiscal policy to stabilise the
economy.3

The fiscal framework in the model can be justified on two grounds. First, as
regards the static-game approach in a dynamic model, justifications can bear on
the following argument: it is straightforward to show that, in the Euro area,
countries do not abide by strictly to the dispositions of the Broad Economic Pol-
icy Guidelines (BEPG) and move back each year the deadline for achieving a
‘closed-to-balance’ government budget (EC 2001). Governments thus seem to
act rather inconsistently, without generally taking full account of their present
policies for the future. Second, pragmatism can also be called up to justify the
asymmetry in the fiscal framework between the two countries within the mone-
tary union. Such an asymmetry in fiscal policy rules is not unlikely in the Euro
area. Though the Maastricht’s norm on public debt has been wiped out as re-
gards the entry of some countries in the Euro area, the public finances in these
countries (Belgium, Italy and Greece) are still carefully supervised by their EU

                                                          
1 Contrary to what Buiter (2002) claims about this constraint, it is usually not used as an

“equilibrium condition” in the FTPL, and is valid for all possible values of the price level
and output.

2 Extending the model to a dynamic-game framework is beyond the scope of the pres-
ent paper, though it might well lead to different results.

3 Indeed, the Stability and Growth Pact prevents countries in the Euro area from in-
creasing public deficits over 3% of their GDP, except in the case of a substantial slump.
Countries which would not satisfy the Pact may incur fines (cf. Beetsma and Uhlig 1999,
for a stylised rationale of this Pact). As fines may be long to come (the process under
which European countries may order the fine lasts two years), the SGP may not appear
‘credible’. In the following, we however consider that the SGP is so credible as to be satis-
fied by any country over the deficit limit.
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partners4, by the Commission, via the SGP and the implementation of the
BEPGs, or by the ECB before it sets the European nominal interest rate. Not to
speak, of course, of the recent difficulties of Germany and Portugal (1st quarter
of 2002) to dampen the rise in their respective fiscal deficits… This supervision
of indebted countries or temporary difficulties to satisfy the BEPGs necessitate
that countries under close scrutiny limit their deficit and tend towards a balanced
budget at least. Other countries with sound public finances do not, of course,
face the same constraints when setting either receipts or expenditures.

Our main objective here is to assess the macroeconomic incidence of this pe-
culiar fiscal setting when countries in the Euro area face symmetric shocks.
Though these shocks are more easily circumvented than asymmetric shocks –
the ECB should be able to stabilise the economy without fiscal policies –, unco-
ordinated policies with one government following a balanced-budget rule may be
very counter-productive for the ECB and for the government with sound public
finances. This thus gives a new argument in favour of coordinated monetary and
fiscal policies.

The paper is structured as follows. In section II, we present LWL model briefly.
In section III, we outline our analytical framework, stressing its most notable
features. Section IV provides an assessment of the consequences of symmetric
supply and demand shocks in the monetary union. The shocks are supposed to
be permanent. For each shock, we study the Nash equilibrium between the
three policy makers and then compare it to a cooperative equilibrium which we
computed according to the Nash-bargaining procedure. Section V stresses the
most substantial costs emerging from the implementation of the dispositions of
the SGP. Section VI brings out some conclusions.

II. Leith and Wren-Lewis Model

LWL (2000) showed that independent central banks cannot ignore what the
government is doing with fiscal policy in a closed economy. However, as long as
government adjusts its spending or taxes to meet a target for government debt,
central bankers can raise the real interest rates by as much as they want in or-
der to hit their inflation targets. The direct implication of this process is that while
fiscal policy must react to some extent to variations in government debt, their re-
sponse needs not be dramatic. Stated briefly, this does not seem to legitimate
the tight control of fiscal policy implied by the SGP.

The model of LWL originates in the Blanchard-Yaari (1985) perpetual youth
model: since households face a finite life, they consider (a part of) public debt as

                                                          
4 Quoted in the FT, June 5 2001: “The performance of Silvio Berlusconi’s centre-right

government will be watched closely by its European Union partners over the next few
months. No aspect will come under closer scrutiny than its management of Italy’s public
finances. (…) The level of Italy’s sovereign debt is still nearly double that permitted by the
Maastricht treaty (…). Many Europeans are, therefore, anxiously waiting to see whether
Mr Berlusconi (…) can maintain the same level of fiscal rigour (…) as the centre-left did in
years gone by.” (Italy Survey, p. II).
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net wealth. Aggregate demand thus depends positively on public debt and pub-
lic spending, negatively on taxation:

tttt GcTkBY +−= , where B represents public debt, T taxation, G public

spending and parameters ‘k’ and ‘c’ are positive.

The Phillips curve is such that:

tt aY=π& , where π&  is the inflation rate in time difference.

With parameter ‘a’ negative (resp. positive), this equation is a forward-looking
(resp. backward-looking) Phillips curve.

LWL consider two specifications for fiscal policy. If the government stabilises
public debt via public spending, the fiscal framework is of the following form:

[Case 1] [ ]BBfGG tt −+= , and tt YT τ= ,

where τ  is the tax rate, a superscript is a target value, and a subscript is time.
Government spending responds to public debt deviations from the target and
taxation is applied at a constant rate.

The alternative framework is of the form:

[Case 2] [ ]BBfTT tt −+=  and GGt = . The government adjusts taxation

to meet its public debt target; and government spending is assumed to be
constant.5

On empirical grounds, one should favour case 1 for the fiscal framework. Ale-
sina and Perotti (1995) demonstrated that fiscal adjustments were more efficient
when expenditures had been reduced, rather than taxation increased. LWL also
favour case 1 in their numerical simulations. Reason for this is the little influence
of taxation on output and inflation, a situation which denies any substantial fiscal
feedbacks on the optimal monetary policy (LWL p. C101).6 In the model used
below, introducing either a modified version of case 1 or a modified version of
case 2 gives the same qualitative results.7

In their conclusion, LWL state that, if fiscal policy is relatively active in
Leeper’s sense – debt is stabilised very slowly, whatever the case for fiscal pol-
icy is chosen –, then this puts severe constraints on what monetary policy can
do. If monetary policy responds to excess inflation by raising real interest rates,
this will lead to destabilising movements in output as government debt “ex-
plodes”. However, as long as fiscal policy is sufficiently passive, central bankers
are free to raise real interest rates by as much as they want. The implication is

                                                          
5 This fiscal framework owes to the seminal work on fiscal rules by Sachs and Wyplosz

(1984).
6 Adding a second country automatically increases the fiscal feedbacks on monetary

policy, via the fiscal policy of the second country and, thus, tends to limit the above argu-
ment by LWL.

7 In our model, in cases 1 and 2, the tax rate and public spending in each country are
set respectively as the outcome of a game between the two governments and the ECB.
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that one needs to ensure that fiscal policy responds to some extent to changes
in government debt, but this response needs not be as tough as what the SGP
seems to generate.

III. Some Extensions to the Previous Model

In the following, we concentrate on the implications of policy rules interactions
in the open economy and, more explicitly, in a monetary union. Consumers
therefore hold their wealth not only in the form of public debt but also in the form
of external assets. In such a situation, within a monetary union, i.e. in the ab-
sence of any exchange rate risk, a target for public debt is needed in order to
determine the allocation of wealth between net foreign assets and public debt.
This is a technical reason for justifying the implementation of fiscal policy rules.
Without a target on public debt, wealth could in fact be balanced with unstable
and symmetric levels of public debt and external assets.8

LWL model is simplified in two respects, with minor consequences on their re-
sults: we do not take human wealth nor money into account. The latter exclusion
is studied in LWL model. Finally, we extend it in seven respects. Four are linked
to the open economy and policy rules: two countries and a common central
bank (which we call the ECB) are introduced; we consider an asymmetry in the
fiscal framework between the two governments; policy rules are the outcomes of
a static game between the two governments and the ECB; and cooperative
equilibria are computed. Two other assumptions deal with consumption: a
wealth effect which resembles the Pigouvian “real balance” effect and a non-
linear effect of the real interest rate on aggregate demand are included. Last,
backward-looking inflation expectations are assumed.

1. The General Framework

We study a polar case in the EMU: two countries, identical as far as private
behaviours are concerned, form a monetary union.9 Households in both coun-
tries hold their wealth under the form of domestic public debt (D) and net foreign
assets (F). The model drops the Blanchard (1985) specification of intertemporal
consumption which is at the heart of LWL’s model and replaces it with a specifi-
cation where (still non-Ricardian) consumers consume their current income (in-
cluding interests received on net financial wealth), plus a proportion of their fi-
nancial wealth. This specification can be found, for instance, in Creel (2002).

                                                          
8 In a flexible exchange rate regime or in a EMS-type regime, the uncertainty regarding

the future value of external assets denominated in foreign currencies and/or the risk aver-
sion by households are sufficient conditions for determining the discrepancy between do-
mestic and foreign assets.

9 Asymmetric private interdependence between the two countries (for instance, different
pace of adjustment for prices or wages after a shock, as in Hughes Hallett, 1986) are be-
yond the scope of the present paper.
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As in Tobin & Buiter (1976)10, private agents are assumed to form wealth
plans W&  which positively depend on disposable income net of wealth interests
( )( )Yτ−1 , but also on the real interest rate ( )ρ . If actual real wealth differs from

planned wealth, households behaviour makes it adjust to its desired level at
speed µ . The demand block of the model is therefore given by a somewhat
usual IS curve.11

(1) ( ) [ ] ( ) ( ) ttttttttttttt XG*Y*YWWWYY ++−+−+−++−= ππηεηµρτ &1

where: ( )( ) tttt YW τβρα −+= 1& , and α  and β  are positive parameters.

Aggregate demand increases with disposable income plus interests on wealth
( )Wρ , with the gap between actual and planned wealth, with public spending
(G) and with a private demand shock (X). The additional terms in output and in-
flation differentials reflect spillovers from the second country through the trade
balance. The ε parameter represents the elasticity of the trade balance to the
variations of the inflation differential; it is positive; η is the degree of openness.

Aggregate demand depends negatively on the real interest rate in the short
run, and positively in the long run. In short, the substitution effect overcomes the
wealth effect in the short run while the reverse is true in the long run. The wealth
effect is close to the Pigouvian or “real balance” effect: if actual wealth is be-
neath its planned level, because of an increase in the real interest rate, private
consumption will be reduced until savings has reached the desired equilibrium
level. In the long run, households will use this savings in order to boost their own
consumption.

The existence of a net wealth effect in private consumption has been proven
to be a necessary condition for LWL’s model to be stable insofar as backward-
looking expectations are assumed (see Creel and Sterdyniak 2002). In the fol-
lowing, we will hinge on Fuhrer (1997) or Mankiw (2001) and thus favour adap-
tive expectations as our specification for inflation dynamics, although some re-
cent results favour rational expectations on empirical grounds (see Gali et al.
2001).12 Here, we wish to concentrate on the interactions between fiscal and
monetary policies only, without any interference with a fourth player, namely
households. Assuming adaptive expectations, we can neglect this fourth player
while in the meantime being assured that in the long run, inflationary expecta-
tions will be met (Blake and Weale 1998). Another way to motivate the adaptive
expectations assumption would be to argue that the private sector may act

                                                          
10 They stated that savings shall be regarded as a process which adjusts wealth to-

wards some target value relative to income.
11 Equations in country B are obtained by circular permutation; this country’s variables

are starred.
12 Gali et al. (2001) claim that they provide evidence that a forward-looking Phillips

curve “fits very well Euro data” but, in their study, the expected inflation depends only on
past variables. Note that Benigno and Lopez-Salido (2001), hinging on the methodology
developed by Gali et al. (2001), show that only Germany out of five European countries
support the forward-looking Phillips curve. In the other four countries (France, Italy, Spain,
the Netherlands), they find a substantial inertial behaviour in inflation.
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adaptively during the early stages of Monetary Union as they learn more about
the new policy regime.

Aggregate supply is thus derived according to a standard Phillips curve in the
open economy (eq. (2)). Real wages are indexed on the consumer price index
(inputs are not imported).

(2) ( ) tttttt z*Y +−++= − ππηλππ 1 .,

where z is a supply shock and λ is positive.

Wealth (eq. 3) is the sum of public debt and net foreign assets which grow
after a trade deficit:

(3) ttt FDW += .

Equations (4) and (5) describe the dynamics of these two assets:

(4) ( ) tttttt YGDD τρ −++= −11 ;

(5) ( ) ( ) ( )ttttttt *Y*YFF ππηεηρ −+−++= −11 .

The model is supposed to be quarterly. Shocks occur in the first quarter of
2000 and are permanent.

2. Governments and the ECB

The two countries, named respectively A and B, share a common currency.
The ECB implements the monetary policy in the union. The rest of the world is
neglected. The fiscal policy framework is asymmetric.

2.1. Government A

Government A uses its tax rate to minimise its loss function (eq. 6) each
quarter so that its policies are strategic, rather than ad hoc as in LWL.13 The
quadratic loss function depends on the differences between respectively, output,
inflation, tax rate and public debt, on the one hand; and their initial steady-state
values, on the other. Public debt is expressed in percent of the GDP.

(6) ( )23
2

2
2

1
2

0 tttttt Y/DaaaYaLG ∆+∆+∆+∆= τπ

Parameters 210 a,a,a and 3a  are positive weights on respective targets. Tar-

gets for output and inflation are uncontroversial. The loss function also includes
a term which captures the costs of tax collection (Barro 1979). In country A, the
government has to stabilise public debt over GDP, at least in the long run. This

                                                          
13 In order to simplify notations, an intertemporal discount rate was not added in the loss

functions. We do not intend to compare losses from one period to the other but, rather, at
a certain time, from one equilibrium (Nash) to the other (cooperation).



Jerome Creel238

is in line with LWL’s conclusions according to which fiscal authorities have to re-
spond somewhat to changes in government debt.

2.2. Government B

Government B implements a fiscal rule which keeps public deficits in line with
the stability of its debt to GDP ratio. It is thus assumed that country B has al-
ready reached the ceiling of the SGP, considered here as the steady state level
of the public deficit ratio. As stated earlier, case 1 for fiscal instruments in LWL
(cf. section II) is favoured to case 2. Public spending, rather than taxes, are set
in order to stabilise public debt (in GDP share). A lag in government spending is
also introduced and represents the relative inertial behaviour of expenditures.
Moreover, government B is able to use its tax rate τ  to minimise the same loss
function as government A:

(7) ( ) 2
3

2
2

2
1

2
0

*
tt

*
t

*
t

*
tt Y/*DaaaYa*LG ∆+∆+∆+∆= τπ ;

(8) ( ) ( )[ ]*D*D*Y**G*G tgtttttt −Φ+−+−= − µρτχχ 11 .

The Φ  letter represents the public debt target of government B; it is exoge-
nous. The χµg  parameter represents the speed of adjustment of the public

deficit to the level required to reach Φ .

This fiscal framework is a bit more complicated than case 1 in LWL, because
both fiscal instruments (tax rate and public spending) are endogenous: one is
set as the outcome of a game with the other authorities (eqn. 7), whereas the
other is set according to a feedback rule which is set such that the fiscal deficit
remains under control (eqn. 8), in the spirit of LWL.

The introduction of these two equations in the fiscal framework of government
B aims at three objectives, plus that of being as close as possible to LWL for-
mulation. First, we compute Nash-bargaining equilibria to assess the gains from
coordination; we thus need a loss function of type (7). Second, the cost of tax
collection is not sufficient to limit fiscal policy toughly in the short run, so that we
need equation (8) which is more stringent. Third, some macroeconomic models
in the EMU adopt equation (8) as the sole strategic behaviour for all govern-
ments involved in the model14 and it is interesting to shed light on the differences
between the results obtained via equation (8) with that obtained via the policy
design for government A (eq. 6).

Of course, the fact that government B controls two instruments (rather than
one for government A15) and has the same number of targets as government A
should not lead to the conclusion that the “constrained” authority is freer than

                                                          
14 See Barrel and Sefton (1997), Capoen and Villa (1997), Jensen and Jensen (1995),

Mitchell et al. (2000), van der Ploeg (1995).
15 Actual public spending in country A is supposed to be constant and set equal to a tar-

get level, GA.
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government A.16 In our short-run Keynesian framework, a limit on public deficit is
a strong constraint for a government as far as the stabilisation of output and in-
flation to their respective steady states is concerned.

2.3. The ECB

The monetary union is characterised by the uniqueness of the nominal short
run interest rate (i) and the independence of the ECB. The ECB is assumed to
implement its monetary policy through the setting of this nominal rate. Difficulties
regarding the definition and level of money supply in a monetary union and the
complications due to the instability of money demand in financial economies are
thus avoided. The ECB minimises the respective average and squared devia-
tions of inflation and output from their initial steady states:
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The ECB is also supposed to be reluctant to deviate the real interest rate from
the steady state. Large deviations of the real interest rate have costly effects on
the patrimonial equilibrium: if the real interest rate soars in the short run, this will
provoke a steep increase in public debt in both countries, unless government A
increases its tax rate dramatically and government B decreases its public
spending sharply. Both moves in fiscal policy are costly for the governments, but
they are also for the ECB: they reduce the future capacity of governments to
stabilise output and inflation, so that the burden of future shocks might fall on
the central bank. More generally, the reluctance of the ECB towards large varia-
tions in the real interest rate could be justified by the ECB’s concern for a stable
aggregate private investment. Or, the ECB may want to prevent the banking
system from being weakened by frequent and large swings in the Repo rate
which they would have to pass on to their customers.

2.4. A Remark

Macroeconomic models usually give the priority to inflation in the central bank
loss function, according to the “credibility” argument: the government inflation
bias needs a tough reaction by Central bankers (Rogoff 1985). Although our
model does not bear on such imperfections as the inflation bias, we have made
sure that our specifications for fiscal and monetary policies do not depart on this
point from mainstream literature. With no costs for the use of fiscal or monetary
instruments, 1k  should have been superior to 0k  and ( )01 k/k  should have

been superior to ( )01 a/a . In our formulation with costs, this latter condition can

be rewritten as:

(10) ( ) ( )3201021 aaa/ak/kk −+>− ,

                                                          
16 I thank Campbell Leith and Henri Sterdyniak for raising this issue.
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since the cost for using the interest rate reduces the capacity of the ECB to curb
inflation, and the cost for using the tax rate and the cost for increasing public
debt reduce the capacity of governments to stabilise output. We will choose pa-
rameters which verify this condition.

3. Parameters

Since analytical solutions of the model in the face of shocks are intractable,
we set the model in deviation from the steady-state and we adopted a parame-
ter set in order to study the dynamic paths of model variables following the
shocks. Our central parameter set is given in table 1. We chose some of them
so that fiscal and monetary short-term multipliers match those of the macroe-
conometric international model MIMOSA (see Le Bihan and Lerais 1998).

Output is normalised at unity, and steady-state government spending is 19.7%
of GDP, i.e. the amount of funds for net expenditures in the general budget of
France in 1999. Initial steady state public debt is equal to 30% of GDP and cor-
responds to net public debt in France in 1994, thus before the cyclical rise in
public deficits in the early nineties had been converted in public debt. The real
equilibrium interest rate is 1% and corresponds to the gap between the interest
rate and the GDP growth rate in France in 1999.17

Table 1

Parameters and Steady-State Values of Variables

Parameters α β χ ε λ η µ gµ

0.35 2.50 0.85 0.20 0.25 0.20 0.30 0.30

Loss functions 0a 1a 2a 3a 0k 1k 2k

0.90 0.50 1.00 1.00 0.1 2.50 1.00

Initial values D/Y F/Y W/Y ρ τ Φ /Y

0.30 0.00 0.30 0.01 0.20 0.30

                                                          
17 It has been checked that results were not sensitive to the initial value of the public

debt to GDP ratio. The fact that both countries apparently share the same basic parame-
ters and that the model is set in deviations from the initial steady state is not inconsistent
with one of them being more constrained (country B) than the other (country A). Stated
differently, making both countries explicitly different (one would have a higher debt than
the other) would not change the outcomes.
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IV. Shocks and Policies

We now analyse the reactions of the two governments and the ECB after a
symmetric supply or demand shock. The supply shock consists in a 1 point in-
crease in the inflation rate. The demand shock takes the form of a permanent
increase in the planned wealth to GDP ratio which reduces consumption in the
short run. We show that most conclusions at Nash equilibrium are robust what-
ever the specification of the shock, be it a supply or a demand one.

The numerical simulations below are computed under two different specifica-
tions for policies. In the first one, we compute non-cooperative Nash equilibrium
between the three authorities18, whereas in the second, we compute cooperative
Nash bargaining solutions between the three policy makers. These cooperative
solutions are reached after the product of the game earnings for the three play-
ers has been maximised. Game earnings for each player are equal to the differ-
ence between the loss incurred at the Nash equilibrium and the one incurred at
the cooperative equilibrium. It has always been checked that net earnings were
positive.

1. A Symmetric Supply Shock

Contrary to the case of a demand shock, the supply shock always creates a
tension between the inflation and output targets. The tension is not only be-
tween the instruments – which instrument can offset the shock at the least cost?
– but also within each authority – which target will be preferred?

1.1. The Dynamics at the Nash Equilibrium

The supply shock provokes a steadily decrease in the output of both countries
which is equal to 4% in the long run for each (see table 2). Inflation increases
immediately from 3 and 2 percentage points for countries A and B, respectively,
and stabilises 4 percentage points higher than in the pre-shock situation.

Since the ECB has been supposed to have a preference for inflation stability
over output stability19, the nominal interest rate is raised so that the real interest
rate is increased by almost 200 basis points in the short run, and almost 300 in
the long run. This policy has two types of effects in the model: first, it dampens
inflationary trends in the short run through its negative effect on the aggregate
demand. Second, it raises net interests sharply and is likely to put heavy pres-
sure on fiscal policy.

                                                          
18 When implementing its policy, each player considers the others’ actions as given.
19 In the statutes of the ECB (Treaty establishing the European Community, art. 105), it

is specified that the primary objective for the Bank is “to maintain price stability” and that
output stability might be a second objective as far as it does not jeopardise the primary
one.



Table 2

Effects of a Symmetric Private Supply Shock

Nash equilibrium Nash bargaining

Country A Country A Country B Country B Country A Country A Country B Country B

2001 2010 2001 2010 2001 2010 2001 2010

Y (%) -1,90 -4,12 -4,19 -3,87 -2,99 -4,00 -3,07 -4,00

Pi (points) 3,04 3,61 2,06 3,75 2,37 3,09 2,40 3,09

Tau (points) -0,36 0,98 -0,39 -0,34 -0,01 0,01 0,03 0,02

G (points of
GDP

- - -0,96 -1,21 - - -0,01 0,01

B/Y (points of
GDP)

3,92 11,34 0,07 0,00 -0,29 0,14 0,00 0,00

F/Y (points of
GDP)

-1,80 -5,92 1,80 5,92 0,16 -0,07 -0,16 0,07

Losses 23,33 151,28 18,07 20,66 10,95 19,20 11,36 19,16

ECB’s losses 20,77 43,85 15,17 25,45

Real interest
rate (points)

1,89 2,90 0,11 0,04

NB1: results are set in deviations from the initial steady state values.
NB2: country B is fettered by the dispositions of the Stability Pact.
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Government A tries to focus on the output deviations and to offset the nega-
tive shock: the tax rate is reduced in the short run. But the resulting steep
growth in public debt (which is also due to the feedbacks of the higher real inter-
est rate on public net interests) leads government A to increase the tax rate
sharply in the long run (+1 point). This way, it reduces the inflationary conse-
quences of public debt accumulation. Public debt however stabilises at an un-
precedented peak: 11 points of GDP over its initial steady-state value!

The reversal of fiscal policy in country A between the short and the long run is
quite enlightening on the effects of public debt on inflation: debt is inflationary,
not because of the existence of seigniorage or inflation surprise, but because
debt is incorporated into a wealth effect. The existence of non-Ricardian con-
sumers enables government A to be also non-Ricardian: it does not have to
satisfy ex ante its present value budget constraint because it is well aware that
macroeconomic mechanisms at equilibrium will bear the costs of satisfying its
constraint ex post.

As for government B, it is able to reduce the tax rate in the short and in the
long run, because its spending is set in accordance with the satisfaction of a
constant public debt to GDP ratio. In the short run, the constraint on its public
deficit puts a heavy weigth on its capacity to stabilise the output: it departs in
absolute value by more than 4% from its initial steady state level, whereas the
deviation of output in country A is below 2%. In the mid-run, however, the stabil-
ity of the public debt ratio reduces inflationary pressures as well as their nega-
tive consequences on competitiveness: the trade balance thus increases and in
the long run, country B’s net external position has grown by almost 6 points of
the GDP. In fine, output in country B stabilises slightly closer to the initial steady
state in comparison with country A.

Losses for both governments are quite similar in the short run, but at odds in
the long run: the difference between both depends quite exclusively on fiscal in-
struments and public debts. The short term fiscal policy by government A is very
costly in the longer run: as stated earlier, public debt soars and necessitates that
the tax rate be increased by almost 1 point – in comparison, the tax rate in
country B moves by 0.3 point in absolute value. Note also that the more restric-
tive monetary policy, the costlier fiscal policy in country A.

What could be learned from this equilibrium? First, in our setting, the govern-
ment with sound public finances, and thus able to make its public deficit depart
from the steady state, is more able to stabilise the output the closest to the initial
equilibrium in the short run. Second, it is less able to curb inflation. In this strat-
egy, it is outpaced by the government whose hands are tied. In the long run, the
government with initial sound public finance incurs a reversal in its fiscal policy:
public debt has increased so much that stopping its growth has become the pri-
mary objective of the fiscal policy maker.

1.2. The Gains from Coordination

Coordination between the three policy makers make each country face a more
equitable share of the burden of the shock in the short run and increases the
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homogeneity in their business cycles in the long run. Output decreases more in
country A with coordinated policies in comparison with the Nash equilibrium,
whereas it decreases less in country B; inflation increases less in country A in
comparison with the Nash equilibrium, whereas it increases more in country B
(table 2).

Consequently, losses for both governments are now close one to the other in
the short and in the long run, quite at odds with the situation at the Nash equilib-
rium. Coordination is very productive for government A in the short run in that its
loss is now lower than the one incurred by government B; this situation was the
opposite with uncoordinated policies. This new result depends heavily on fiscal
and monetary policies. The latter is very slightly restrictive (the real interest rate
rises by 10 basis points, in comparison with 200 when policies were non coop-
erative), so that fiscal policy is initially restrictive (rather than expansionary in the
Nash equilibrium) – between 2000 and 2001, the tax rate increases by 0.3 point
from its initial value –, and then neutral (rather than restrictive in the Nash equi-
librium). Public debt therefore remains almost stable in proportion to the GDP.

Coordinated policies also give rise to a change in the assignment of instru-
ments – monetary and fiscal – to targets. Whereas government A had a prefer-
ence for the output target while the ECB had a preference for the inflation target
at the Nash equilibrium, they now seem to have switched their preferences:
government A tries to offset the inflationary consequences of the shock via a re-
duction in consumption (the disposable income is reduced) and the ECB does
not have to implement a monetary policy restrictive enough to curb inflation as
early as in the short run.

Due to the homogeneity of the business cycles in the monetary union, trade
balances and the net external positions are stable at their initial steady state
values. Whereas a substantial part of the stabilisation process was realised
through the real wealth effect at the Nash equilibrium, it is no longer the case
when policies are coordinated; the convergence of both economies in the face
of a symmetric shock has been thus greatly improved.

2. A Symmetric Demand Shock

A demand shock is easier to stabilise than a supply one thanks to the ab-
sence of tension between the inflation and output targets. In the long run, the
output comes back to its initial steady state level.

2.1. The Nash Equilibrium

After a negative symmetric private demand shock (table 3), at Nash equilib-
rium between the three policy-makers, the nominal interest rate decreases in the
monetary union and government 1 implements an expansionary fiscal policy. In
country B, the lack of fiscal room for manœuvre results in larger decreases in
the output level and the inflation rate than in country A.
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After this demand shock, government A has decreased immediately its tax
rate, so that its public debt has risen up to almost 1 point of GDP. The conse-
quences of this fiscal policy are twofold: they dampen the domestic negative
shock but, meanwhile, they raise a trade deficit vis-à-vis country B. This latter
element provokes an increase in the net external assets of country B (F is nega-
tive) and therefore helps to dampen the shock in this country through the ‘real
wealth effect’. Nonetheless, as government B is unable to implement an expan-
sionary fiscal policy, the economic crises are long to overcome and the ECB has
to reduce its interest rate sharply, the real interest cut being up to almost 80 ba-
sis points in the long run. This leads finally to a steep reduction in the public
debt to GDP ratio (in country A) which comes back to its initial level.

Contrary to the case of a symmetric supply shock, differences between both
governments’ losses are very small in the long run. In the short run however, the
government with sound public finances suffers from the highest losses, in com-
parison with government B.

2.2. The Nash Bargaining Solutions

Cooperative solutions give rise to more expansionary fiscal and monetary
policies in the short run. These thus permit to reduce the scope of the negative
shock at the monetary union level.

Consequently, the ECB faces less incentive to implement an expansionary
policy in the long run – the decrease in the real interest rate is smaller (in abso-
lute values) than at the Nash equilibrium –, so that public debt is 0.5 point of
GDP higher than at the initial steady state. Hence, government A’s loss in the
long run is only slightly inferior to its loss at the Nash equilibrium.

Moreover, differences between both governments’ losses in the long run are
still substantial, whereas they were only marginal after a supply shock at the co-
operative equilibrium. Contrary to the case with a supply shock, policies here
are more expansionary in the short run than at the Nash equilibrium: the subse-
quent debt rise quite heavily burdens government A.

V. The Costs of the Stability Pact

At the Nash equilibrium, in the case of a symmetric shock, either a supply or a
demand one, the fact that one government is constrained by the dispositions of
the SGP may force the other, more solvent, government to bear the brunt of
shocks – it is this government, and not the constrained one, that bears the major
part of these shocks. This appears clearly in graphs 1 and 2. As early as 4 and 3
quarters after the supply or demand shock, respectively, government A faces a
higher loss than government B, due notably to the substantial increase in the
public debt to GDP ratio.



Table 3

Effects of a Symmetric Private Demand Shock

Nash equilibrium Nash bargaining

Country A Country A Country B Country B Country A Country A Country B Country B

2001 2010 2001 2010 2001 2010 2001 2010

Y (%) -0,28 0,00 -0,32 0,00 -0,09 -0,01 -0,16 0,00

Pi (points) -0,53 -0,80 -0,68 -0,79 -0,23 -0,41 -0,32 -0,,41

Tau (points) -0,18 -0,22 -0,04 -0,01 -0,22 -0,20 -0,22 -0,23

G (points of
GDP

- - 0,14 0,22 - - -0,02 -0,03

B/Y (points of
GDP)

0,82 0,07 -0,01 0,00 0,50 0,48 0,00 0,00

F/Y (points of
GDP)

-0,41 0,00 0,41 0,00 -0,25 -0,25 0,25 0,25

Losses 0,91 0,37 0,32 0,32 0,33 0,36 0,12 0,14

ECB’s losses 1,32 2,15 0,64 0,87

Real interest
rate (points)

-0,63 -0,76 -0,67 -0,67

NB1: results are set in deviations from the initial steady state values.
NB2: country B is fettered by the dispositions of the Stability Pact.
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Graph 1

Losses – Symmetric Supply Shock – Nash Equilibrium

Graph 2

Losses – Symmetric Demand Shock – Nash Equilibrium

 

0 

20 

40 

60 

80 

100 

120 

140 

160 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Gvt A  
Gvt B 
ECB 

 

0 

0,5 

1 

1,5 

2 

2,5 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Gvt A  
Gvt B 
ECB 



Jerome Creel248

The country with sound public finances thus clearly undergoes feedback ef-
fects of the Stability Pact. These are twofold. First, as already mentioned, this
country has to participate in the stabilisation of the whole monetary union. The
interdependence between the economies increases the strategic interactions
between fiscal policies. This interdependence is, of course, more intense as one
country lacks fiscal room for manœuvre. Second, these interactions also involve
monetary policy. In this peculiar setting, which hinges on an extended version of
the macroeconomic model of the FTPL developed by LWL (2000), the govern-
ment of country A has to stop the public debt to GDP ratio from increasing be-
cause monetary policy is active (the nominal interest rate reacts more than one
for one with the inflation rate). Government A is therefore fettered in its policy
choices by the growth in its debt and by the relative stringency of monetary pol-
icy: a higher debt entails more inflationary pressure which the government in-
tends to curb; and a restrictive monetary policy prevents output stabilisation.

Nash bargaining solutions in the case of a supply shock give very interest-
ing results: as already mentioned, coordination totally cancels the costs emerg-
ing from the Stability Pact (graph 3): losses for both governments are exactly
similar.

Graph 3

Losses – Symmetric Supply Shock – Nash Bargaining
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The share of the burden has thus been greatly improved by the coordination
of fiscal and monetary policies. This is an important result in our framework.
Though the situation of the so-called ‘fiscally-constrained’ country had appeared
more favourable than that of the country with sound public finance (see the loss
functions at the Nash equilibrium), it is no longer the case when policies are co-
ordinated. Having its fiscal hand tied is beneficial only to the extent that policies
are non-cooperative. It becomes detrimental to the constrained country if Nash-
bargaining solutions are implemented. Although losses for the government of
this country are minimised at the cooperative equilibrium, in comparison with the
non-cooperative one, this government would be in a better position if its public
deficits had not been limited.

The improvement in the situation of the country with sound public finance
does not emerge after a demand shock though (see graph 4). Government A
remains in a worse situation than government B (see section IV.2).

Graph 4

Losses – Symmetric Demand Shock – Nash Bargaining
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As for the ECB, its losses are higher than both governments’, except at the
Nash equilibrium after a supply shock (see graphs 1 to 4). Though loss functions
differ – the ECB’s includes EMU-average output and inflation deviations and de-
viations of the real interest rate, while governments’ incorporate domestic tar-
gets, tax rate and public debt deviations –, it is obvious that the costs of using
the interest rate are the most prominent one in the losses incurred by the central
bank.20 They show by how much the ECB is being involved in the stabilisation of
the Euro-area macroeconomic shocks. Consider no government had been fet-
tered by a balanced-budget rule: the symmetric shock could have been com-
pensated by appropriate fiscal policies without any increase in the public debt to
GDP ratio.21 The ECB would not have been forced into a more stringent policy.
In an asymmetric fiscal framework like ours, the ECB has to compensate for the
inability of one government to implement the appropriate fiscal policy.

Public debt implications in this model are thus substantial: first, they change
the timing of fiscal policy. From ‘active’ in the short run, they can become ‘pas-
sive’ in the long run, undergoing progressively the “law” of an active monetary
policy. Depending on the reactions of governments in the long run, the ECB also
is progressively being fettered in the timing as well as the scope of its policy
choices, and its ability to smooth economic fluctuations is affected by the con-
straints of the Pact (see also Hughes Hallett and Vines 1993, and Jensen 1997).

VI. Conclusion

In this paper, we have used an open economy version of Leith and Wren-
Lewis (2000) model. This model enables a precise and comprehensive analysis
of the interactions between monetary and fiscal policies. The most recent contri-
butions concerning monetary rules, fiscal rules, and the net wealth effect are in-
corporated and shed light on the possible effects of public debt on the inflation
rate, without having to introduce seignoriage or an inflationary tax. We also con-
sidered the specific case of an asymmetric fiscal framework in order to illustrate
some possible drawbacks of the SGP, namely, that it may reduce the ability of
governments and the ECB to implement stabilisation policies in the Euro area.

In fact, an asymmetric fiscal framework between countries forming a monetary
union could well have strong feedback policy effects on the implementation of
fiscal as well as monetary policies. First, the country whose fiscal policy is aimed
at stabilising the economy may suffer from its interdependence with the other
country: a negative shock in the latter country may provoke a higher public debt
in the first country; and this may impede its future capacities to implement an

                                                          
20 EMU-average output and inflation deviations in the mid and long run do not depart

much from domestic ones.
21 The GDP slumps which reduce tax revenues would have been compensated by lower

tax rates which would have increased tax revenues either through higher incentives to
produce (Laffer argument, see Canto et al. 1978) or through rising demand (Christ argu-
ment, see Christ 1968).
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active fiscal policy.22 Hence, the country with initial sound public finances has to
intervene in order to stabilise the whole monetary union, but it is more and
more fettered in its policy choices as time moves forward if monetary policy is
stringent.

Second, the ECB, in its goal of “price stability”, may not be immune either
against the consequences of fiscal policies. It may have to “substitute” for the
absence of fiscal policy in the country under the rule of the Pact. In the long run,
if public debt increases in relation to GDP because of the restrictive monetary
policy, the ECB has to choose between reducing the interest rate to curb debt’s
accumulation or increasing it further to prompt “good” governments to accumu-
late primary surpluses. If monetary policy is very stringent in the long run and
the “good” government is unable to reduce its deficit further, the economy of the
whole monetary union might well follow an unstable path.

Third, coordination in the case of a symmetric supply shock is productive in
that it cancels the costs emerging from the Stability Pact. A more equitable
share of the burden of the shock now falls on both governments, the “good” and
the “bad”. This result does not emerge after a demand shock.

Fourth, after a symmetric supply shock, the coordination of policies give rise
to a change in the assignment of instruments – monetary and fiscal – to targets.
The government with initial sound public finances dampens the inflationary con-
sequences of the shock and the monetary policy is substantially less restrictive
than at the uncoordinated equilibrium. This switch in the assignment of instru-
ments does not occur after a symmetric demand shock.

At last, using a dynamic-game approach might well lead to different conclu-
sions. The huge welfare losses suffered by country A in the wake of a supply
shock, for instance, might be avoided if that country could fully take into account
the negative consequences of its debt build-up, which in turn would require
looking ahead (instead of considering only the current period) when setting
taxes. This way, the relative ‘gains’ from being fettered by the dispositions of the
SGP at the Nash equilibrium would be reduced, but overall gains from coordina-
tion would not; this time, government B, rather than A, would undoubtedly bene-
fit most from the Nash-bargaining solution. However, introducing this new theo-
retical setting has been left to future research. Moreover, the short-sighted or
time-consistent way to implement fiscal policy is still under debate as French
public authorities seem about to renege in mid-2002 on their promise to reach a
balanced government budget no later than 2004, a promise they had made in
March 2002 in Barcelona!

                                                          
22 Note that, contrary to “mainstream literature” (see, for instance, Chari and Kehoe,

1998), debt monetisation is not part of the story. This is probably on this point that the
FTPL is the most attractive.
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Summary

We extend the model of Leith and Wren-Lewis (2000) to the case of a two-country
monetary union, incorporating adaptive expectations. An asymmetry between the stabili-
sation properties of the two fiscal policies is introduced: only one country is fiscally-
constrained by the dispositions of the Stability Pact. Monetary and fiscal policies are set as
the outcomes of a game between the two governments and the common central bank. We
show that in case of negative symmetric shocks with a stringent monetary policy, the gov-
ernment with sound public finances is more and more fettered in his policy choices as time
moves forward while the reverse is true for the fiscally-constrained government. The costs
implied by the Stability Pact for the common central bank are also substantial. Coordinat-
ing monetary and fiscal policies after a symmetric supply shock is also shown to be suffi-
cient to cancel the costs emerging from the Pact, but it is not after a demand shock.
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I. Introduction

The present paper derives an equilibrium model of the term structure of nomi-
nal interest rates by considering an explicit role for both fiscal and monetary
policy in the determination of the position of the term structure curve. The tradi-
tional approaches to term structure modelling so far considered in the literature
have modelled the term structure as directly dependent from two essential fac-
tors: technology and inflation or a diffusion process for the growth rate of money
supply. Leading contributions for the ‘equilibrium’ approach to the determination
of the term structure have devoted scarce attention to the role of fiscal factors as
additional elements to explain the position of the term structure in the plane.

The present paper proposes an integrated model where both monetary and
fiscal factors play a significant role – together with the exogenous technological
factors – in the determination of the term structure. The inclusion of fiscal factors
is here realized by the explicit design of an active role for fiscal policy, by using
the properties of the Government Budget Constraint as described by a recent
stream of literature denominated Fiscal Theory of the Price Level (FTPL, hence-
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forth). This approach was inaugurated by the contributions by Leeper (1991),
Sims (1994), and recently extended by Woodford (1996, 2000), Cochrane
(1998, 1999, 2000), Canzoneri, Cumby and Diba (1998). The main results from
FTPL state that in order to guarantee a stable path for the inflation rate, it is not
enough to define a set of conditions on the rules showing the behavior of the
monetary authority, in terms, for example, of a good reputation of being aggres-
sive against expected inflationary sources. Rather, the most important condition
to guarantee the existence of a stable price level (and inflation) path is about fis-
cal policy: the government must set taxes in order to react to the existing stock
of the outstanding stock of public debt. This ensures the solvency of the gov-
ernment and a full stability of the inflation path. It is clear, then, that according to
the degree of reaction of the tax revenue to the shocks to pubic debt, it is possi-
ble to design a full set of fiscal policy rules, each of them will have a different
impact on nominal interest rates, price level and inflation.

What are the effects of such policy rules on the term structure of nominal in-
terest rates? Is it possible to derive the stochastic process of the price level as a
function of the relevant fiscal and monetary policy parameters? These are the
main questions that this paper tries to address.

The framework here adopted follows closely the work by Bakshi and Chen
(1996), who, by themselves rely on a well consolidated literature on equilibrium
models of the term structure of interest rates inaugurated by Cox, Ingersoll and
Ross (1985a,b) and extended by Marshall (1992) and Sun (1992). The model is
solved in closed form and the methodology here chosen allows to highlights the
various links existing between the price level, the inflation rate, the equity re-
turns and the nominal and real terms structures to the core economic forces.
Monetary and fiscal policy parameters are endogenized in the determination of
the equilibrium of the model. On these grounds it is natural to see that inflation is
partially a monetary phenomenon, because other elements (such as the vari-
ables form the real side of the model, like, for example, the volatility of output
and especially the degree of tightness of fiscal policy parameters), can generate
an inflationary pressure.

By introducing an explicit role for fiscal policy, the present model develops the
idea that pressures on the (expected) inflation can come also from a loose fiscal
policy, i.e. a fiscal policy set independently from the stock of outstanding bonds.
Therefore, a particular set of policies on the management of public debt might
have an impact on the inflation rate and  on the nominal equilibrium of the
model, as pointed out by Cochrane (1998, 1999, 2000), in a different context.

These features allow to disentangle the parameter of the money supply proc-
ess leading the monetary policy function. From this point of view, this is a further
step ahead with respect of the existing literature. In fact, in term structure of in-
terest rates literature, we can distinguish at least two types of models: the ‘tradi-
tional’ models, such as the consumption-based CAPM by Breeden (1979), Stulz
(1986), and the term structure models by Cox, Ingersoll and Ross (1985a, b),
Costantinides (1992), Longstaff and Schwartz (1992), and Sun (1992), where
there is not a crucial and really explicit role for money. In these models the
nominal equilibrium is obtained through the inclusion of exogenously given pro-
cesses for the price level and the expected inflation rate.
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A second class of models, instead, assume a more explicit role for money.
Works in this area has been done by Danthine and Donaldson (1986), Foresi
(1990), Marshall (1992), Bakshi and Chen (1996) and Balduzzi (2000). These
studies were empirically motivated by the attempt to solve out some of the puz-
zling correlations found in the empirical literature. None of these papers, how-
ever, did endogenize the process of money supply at the core of the model. In
this paper, instead, the inclusion of an explicit fiscal policy channel will allow to
provide a deeper analysis of the source of monetary dynamics, adding also an-
other degree of freedom to policy making.

In this article, I assume, as in the tradition of monetary models, that rea1
money balances directly enter into the utility function. As in the most recent set
of papers in this area (Sun 1992, Bakshi and Chen 1996 and Balduzzi 2000),
the equilibrium is firstly derived in discrete time, then the continuous time is ob-
tained by taking the limit of the discrete time equilibrium relationships. This al-
lows to easily get the solution in closed form, showing the relationships among
the existing variables such as the price level, inflation, equity prices and term
structures, all jointly determined.

Two types of equilibrium are derived: the first is for a Cobb-Douglas type utility
function in consumption and real money balances, with simple stochastic proc-
esses for output endowment and money supply. The second equilibrium, in-
stead, assumes a simpler utility function (log-separable in both consumption and
real money balances), but with more realistic stochastic processes. In both
cases, simple simulations will highlight the underlying dynamic of the model as
function of the key policy parameters.

In particular, for the second type of model, a complete set of pictures for the
spot curves (nominal and real) and for the nominal term structure, will clearly
show the main result of the model: both monetary and fiscal policy parameters
affect the spot curve of nominal interest rates and the nominal term structure, in
a way coherent with the logic of both monetary theory and of the recent results
from the FTPL. In particular, an expected tighter fiscal policy pushes both nomi-
nal curves (spot interest rates, and term structure) down: a more aggressive fis-
cal policy makes the government more solvable. This will allows the government
to renew the outstanding debt at a lower nominal interest rate, because of the
reduction of the solvency risk premium. In fact, if the government adopts ‘Ricar-
dian’ or ‘Passive’ fiscal policies (as they are defined by FTPL theorists), then the
investors do not require a premium over the return from government bonds to
cover for capital losses, due to the increased probability of government's failure.
In this sense, if the government adopts a tighter fiscal policy and is credible in
doing so, the value of bonds increase, because of the better protection imposed
by a certain expected flow of taxes: the price of bonds raises and their yield de-
creases.

In the same way, a contractionary monetary policy (here identified with a re-
duction of the expected growth rate of money supply) will imply a reduction of
both nominal spot curve and the term structure of interest rates. The reason is
due to the effects induced by the expected inflation: a tighter monetary policy
today will imply a lower expected inflation, and a lower expected nominal inter-
est rate, when fiscal policy is set according to the criteria of FTPL.
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An important feature of the model is given by the asymmetric behavior of the
nominal and real term structure. When a separable log utility function is as-
sumed (in consumption and real money balances), the real term structure is de-
pendent only upon the process leading the ‘real side’ of the economy, given by
the parameters of the diffusion processes assumed for both output and technol-
ogy, and is independent upon monetary and fiscal policy factors. This, however,
is true if monetary shocks are assumed to be independent upon output shocks,
and vice-versa. Therefore, the real term structure is perfectly correlated only
with the output process, while the nominal term structure is correlated with
money growth rate, fiscal policy parameters and the technological parameters.
This result is in contrast with the existing model of the term structure of interest
rates. In any case, given the flexibility of the framework adopted here, it is pos-
sible to amend the model for a more general class of stochastic processes de-
signed to respond to more stringent empirical questions.

The proved dependence of the nominal term structure upon fiscal policy fac-
tors can be empirically observed by the huge drop in interest rates registered for
many countries after their joining to the EMU.1 In Italy, for example, after the fis-
cal retrenchment imposed by Maastricht Treaty and the Stability and Growth
Pact implemented for the joining of the EMU, we observed a remarkable reduc-
tion in interest rates from average values of 10 per cent (before 1996/1997) to
average of 5 per cent (in 2000). This, despite the fact that monetary policy did
not show any dramatic changes. This paper tries to offer a theoretical explana-
tions of similar phenomena where fiscal retrenchments play a crucial role in
building up the reputation of the government.

The present paper is organized as follows. The next section introduces the
reader to the main assumptions underlying the model together with the descrip-
tion of the portfolio allocation problem faced by the representative agent/ inves-
tor. Two sections follows on the analysis of monetary and fiscal authorities, re-
spectively. Then, the description of the equilibrium in discrete time follows to-
gether with its representation in the continuous time, obtained at the limit. An
example of the equilibrium relationships in continuous time is derived for a par-
ticular utility function with specific assumptions on the main stochastic proc-
esses leading the economy. The main results of the paper are derived by con-
sidering a set of more realistic stochastic processes for technology, output and
money supply: this will deliver the analytical expressions for the spot rate curves
and terms structure equations to be simulated. The simulation results are re-
ported in a separate section. The last section concludes the article. The proof of
all the results are collected in the Appendix at the end of the paper.

                                                          
1 For a critical analysis about fiscal policy rules adopted by EMU, with the Stability and

Growth Pact and the Maastricht Treaty, see Sims (1999) and Corsetti and Pesenti (1999).
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II. The Model

1. The Representative Agent

The present model builds on the work by Bakshi and Chen (1996) in structur-
ing an equilibrium model for the term structure of both nominal and real interest
rates including the interactions between monetary and fiscal policies.

A representative agent optimally decides the allocation of his (her) portfolio
across a wide number of assets, including nominal and real bonds and a set of
shares of stocks describing the whole set of property rights on privately-owned
companies. The setup is described in discrete time intervals of length t∆ , then it
is passed in continuous time later on.

The utility function of the representative agent is given by:
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The function (1) depends upon consumption tC  over the interval [ ]tt,t ∆+ , and

tM  indicates the nominal money stock, while tP  indicates the CPI (Consumer

Price Index), i.e. the general price level of the final consumption good. The in-
stantaneous discount rate is given by te β− , where β  represents the discount
factor. In (1) real money balances tt P/M  brings directly utility to the represen-

tative agent, as in Bakshi and Chen (1996): this choice has been done in order
to simplify algebra. As pointed out by Feenstra (1990), we may insert money in
a general equilibrium model either through transaction costs in the Representa-
tive Agent’s budget constraint, or by using Cash in Advance Constraint. In the
term structure literature, Marshall (1992) considers a model with transaction
costs, while Balduzzi (2000), in a framework similar to the present, adopts a
Cash in Advance model. Obviously, the highest empirical reliability is provided
by the transaction costs model. In the present framework, the inclusion of real
money balances directly in the utility function helps to simplify algebra.

I assume also that the utility function is twice continuously differentiable and
concave in both consumption and real balances. Formally, this means that:

(2) ( ) 000000 2>−<<<>> cmmmcccmmmccmc uuu,u,u,u,u,u

where 
t

t
t P

M
m =  is the demand for real money balances. In (2) the subscript to u

indicates the arguments with whom the partial derivative is taken. The portfolio
allocation problem has been previously studied by Grossmann and Shiller
(1982) and Bakshi and Chen (1996).

The optimal choice problem of the representative agent consists in maximiz-
ing the utility function (1) subjected to the following intertemporal budget con-
straint:
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From equation (3) each investor can choose among a wide range of assets
traded on the market. At each time t, the agent demands tM  for cash, tC , for

consumption (in real terms), and equity holdings tg  (shares). The vector

( )′= t,Nt,t,t z,...,z,zz 21  indicates the financial holdings of the representative agent,

where t,iz , for i = 1, …, N indicates the number of units of financial assets i held

from ( )tt ∆−  to t. In particular, t,z1  is the number of units of risk-free real bonds

paying a real interest rate tR , issued at time t and maturing at tt ∆+ . Similarly,

t,z2  is the number of units of risk-free nominal bonds paying a nominal interest

rate ti , issued at time t and maturing at tt ∆+ . Each agent can invest t,iz  num-

ber of units in risky financial activities (stocks) whose nominal price (including
dividend payments) is given by t,iP , for i = 3, …, N.

Additionally, each representative agent is allowed to invest in one (single) eq-
uity share tg  which gives to the holder the property right on all the output tY

produced through a single technology, which, expressed in units of the final
good is given by:
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where t,yµ  and t,yσ  are, respectively, the conditional expected value and the

standard deviation of the output growth per unit of time while { },...t,t:t,y ∆=Ω 0  is

an i.i.d. standard normal random process. From (4) t,yµ  and t,yσ  can be time

variants, as in Cox, Ingersoll and Ross (1995a, b) and Sun (1992). In the pres-
ent framework, I consider only a pure endowment economy. Thus, equation (4)
indicates the evolution of the stochastic process leading the output endowment.

The real price in terms of the consumption goods of asset i at time t is defined

as 
t

z
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p = . I assume that real asset prices follow a vector diffusion process

described by:
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where z
t,iµ  and z

t,iσ  are, respectively, the conditional expected value and the

standard deviation of real return on asset i per unit of time and { },...t,t:z
t,i ∆=Ω 0

is a standard normal random process.

For expository reasons, let us also define the following stochastic process for
the Price level, or CPI, as follows:

(6) tt
P
P

t,pt,pt,p
t

t ∆Ω+∆=
∆

σµ

where the drift term t,pµ  and the standard deviation t,pσ  term are taken as

given for the moment, and will be derived later on as function of the core pa-
rameters of the economy. As before, { },...t,t:t,p ∆=Ω 0  is a standard normal ran-

dom process.

2. Monetary Policy

The crucial novelty of the present paper is represented by an explicit design of
monetary and fiscal policy interactions. According to the recent literature on the
Fiscal Theory of the Price Level, it is not possible to achieve a stable inflation
rate if monetary policy is not accompanies by a fiscal policy which makes taxes
as reacting to the level of the outstanding real public debt.

In what follows, I will describe the simplest possible framework to introduce
monetary and fiscal policy interactions.

Money supply s
tM  is defined by:

(7) tt
s
t MMM 21 +=

According to equation (7) money supply s
tM  is divided up in two components

tt M,M 21 . The first component tM1  indicates the monetary base or high powered

money, while tM2  indicates the amount of money employed by the government

in order to balance its budget. Therefore, tM2  represents a source of additional

financing for the government. It is known, however, that the amount of govern-
ment deficit financed by direct money issuance is very low. Nevertheless it does
exist and is well documented, as discussed by Walsh (1998). For example, in
the United States, the amount of money financing is given by the interest rate
proceedings derived from government bond holding in the Federal Reserve
portfolio holdings.

To keep things as simple as possible, let us assume that monetary base tM1

is non-stochastic. Thus, the growth rate of monetary base is a deterministic pro-
cess given by:
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where t,1µ  is the mean of the monetary base growth rate. This type of assump-

tion on monetary policy rule is defined by Leeper (1991) as ‘Active’ monetary
policy, meaning the fact that monetary authority sets the amount of money sup-
ply independently upon any kind of consideration in terms of expected inflation.

The only stochastic source to total money supply s
tM  come from the process

specified for tM2  for which I assume the following Brownian motion with drift:
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where t,2µ  and t,2σ  are, respectively, the mean and the standard deviation of

the stochastic process leading the growth rate of the money supply aggregate
tM2  and { },...t,t:t, ∆=Ω 02  is again an i.i.d. standard normal random process.

Combining (8) and (9) with the definition given to money supply (7) we get the
stochastic process of money supply given by:
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where:

(11) ( ) t,t,t,M 21 1 µωωµµ −+=

(12) t,t,t,Mt,M 22 Ω=Ω σσ

The money supply function is jointly determined by (10)-(12). The drift term
given by (11) is the sum of the two components of the monetary policy rule, and
the stochastic component (12) is exclusively given by the stochastic fluctuations
in the transfers from Central Bank to the Government, t,2σ . In equation (11) the

parameter [ ]10,∈ω  indicates the fraction 1M  over the total amount of money is-
sued by monetary authority. Of course, if 0=ω , the only source for monetary
base comes from the Treasury Channel ( )2M , while if 1=ω , then the only
source of monetary base comes from monetary authority. Obviously, it is not dif-
ficult to verify that ω  follows a motion law which is derived from the stochastic
processes specified for M and 2M . In what follows, I posit 90.=ω .

The stochastic process for money supply given in equation (10) is standard in
the term structure literature. Here, however, I show a way to endogenize both
the drift term and the second order term of (10). This will open up an explicit role
for fiscal policy. The trick employed here allows to distinguish between two
sources of money supply. The composition of money supply is decided residu-
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ally from Central Bank, who can fix t,1µ  or t,2µ , say by institutional arrange-

ment2 and let the other follows automatically.

3. Fiscal Policy

I start by defining the Government Budget Constraint in real terms is given by:

(13) ttttt TbRmb ∆−∆=∆+∆ 2

In (13) tb  is the stock of nominal public debt issued in period tt ∆−  and ma-

turing in t, while ttT ∆+∆  indicates the change in fiscal revenue and ttbR∆  is the

burden of interest-rate payment on the outstanding debt. In equation (13) we
can identify three source of stochastic volatility: (i) shocks to the stochastic pro-
cess defined for tm2 ; (ii) shocks to fiscal revenue tT∆  and shocks to the burden

of interest payments originating from shocks to the stochastic process specified
for the real interest rate tR . Note that I assume that the level of public expendi-

ture net of interest rate payments is zero. This does not affect the results in a
dramatic way, and is done in order to simplify algebra.

A large body of literature has recently stressed the importance of introducing
in monetary models a set of fiscal policy rules which are at the core of the sol-
vency requirement of the government. According to the Fiscal Theory of the
Price Level (FTPL, henceforth) given the types of monetary policy rules adopted
in this paper (see the previous section), the level of taxation (or the primary sur-
plus) must be set to promptly react to the outstanding level of public debt in or-
der to avoid an explosive path for the price level. A typical example of such kind
of fiscal policy rule is given by the following equation:

(14) tbtbT t,Tt,Tttt ∆Ω+∆=∆ σφφ 11

In (14) we have a description of the stochastic process leading taxes. The drift
of the stochastic process is a level of taxation exactly proportional to the out-
standing level of public debt, the stochastic component is given by a stochastic
shock to taxes following a i.i.d. standard normal process { },...t,t:t,T ∆=Ω 0 .

The rule described in equation (14) individuates a set of fiscal policies defined
as ‘Ricardian’ or ‘Passive’, as opposed to ‘Active’ fiscal policies which sets taxes
independently upon the level of the outstanding public debt. These type of rules
have been studied by Leeper (1991), Sims (1994) and Woodford (1996, 2000)
and Cochrane (1998) as the only to be able to insert a bound on the price level,
independently upon monetary policy specification. In rule (14) the tightness on

                                                          
2 A type of institutional arrangement of this sort could be for example given by a par-

ticular law which fixes an upper bound for deficit financing. In Italy, for example, until 1992
Central Bank was allowed to print money to finance the budget deficit until the 14% of the
entire budget deficit specified by the financial law stated in each year. This limit could be
also implicitly taken by Central Banks. Incidentally, in almost all G8 countries, Central
Banks can play as an active dealer in the government bond market.
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fiscal policy is described by the parameter 1φ  for which Sims (1994) established

a bound given by: 1
10 −<≤ βφ .

The discussion on fiscal policy can be completed by the definition of the fol-
lowing stochastic process for the real rate:

(15) ttR t,Rt,Rt,Rt ∆Ω+∆=∆ σµ

Equation (15) introduces a stochastic process exogenous for the nominal in-
terest with a drift t,iµ  and t,iΩ  as i.i.d. normal variable { },...t,t:t,R ∆=Ω 0 , whose

expression will be determined later, after having obtained the closed form solu-
tion of the model.

If we combine (14) and (15) with (13) we get the following expression for the
motion law of the public debt:

(16) ( ) tbtbtbmb t,Tt,Ttt,Rt,Rttt,Rtttt ∆Ω−∆∆Ω+∆−=∆+∆ ∆+∆+ σφσφµ 112

To get a semi-closed solution for the parameter of money supply, let us spec-
ify a generic motion law for real public debt by introducing a simple deterministic
process given by:
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In (17) we have that t,bµ  indicates the expected growth rate of real public

debt. From (17) I assumed a trend deterministic component in order to simplify
the model. To get a semi reduced form of the public debt equation, let us as-
sume now that the Government aims to maintain a constant ratio of money with
respect to real bonds b/m2≡ψ . In other words, the parameter ψ  indicates the
relative importance of money over bonds.3

III. The Equilibrium in Discrete Time

I assume that the present economy is populated by a plurality of identical
agents. Thus, the behavior of the representative agent is a good proxy of all the
agents living in this economy. Moreover, in a representative agent economy op-
timal consumption, money demand and portfolio holdings must adjust such that
the following equilibrium conditions are verified:

(18) tt YC =

(19) s
tt MM =

(20) 1=tg

                                                          
3 In Woodford (1996), 10.=ψ .
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(21) N,...,,i,z t,i 210 =∀=

Condition (18) is the usual condition of equality between consumption demand
and output endowment, while condition (19) equates money demand to supply.
Moreover, condition (20) and (21) are the usual equilibrium conditions in the
portfolio holdings markets. Thus, solving the optimization process for the repre-
sentative agent, and using the equilibrium relationships (18)-(21), we find the
following set of first order conditions:
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Recall that z
t,ip  is the real price in terms of the consumption good of asset i at

time t. In (22)-(25) I used the fact that 
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In addition to first order conditions (22)-(25), to guarantee the existence of an
interior optimum we need the following sufficient conditions:
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The transversality conditions (26) is added in order to rule out bubbles in the
price level of risky assets, while the other transversality conditions (27) is added
to rule out bubbles in the general price level. If condition (26) is violated, the
agent will be willing to reduce consumption today in exchange of future con-
sumption, without any bound, with the proceeds derived from the investment in
risky assets. A similar interpretation works for condition (27): if violated, the
agent will be willing to reduce consumption today in exchange of an increased
future money service, without any bound at all, if equation (27) is violated.

From the way in which conditions (26)-27) are presented here, the bound on
the utility function is crucial in determining the respect of both conditions. These
conditions are important in order to exclude situations where the utility increases
(decreases) without bound for an excess (low level) of consumption derived
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from a steady state increase (decrease) of real money balances, due to a re-
duction of the price level.

In this type of model the stability of the price level is guaranteed by the adop-
tion of a particular fiscal policy rule, like rule (14). All these considerations
should convince the reader of the existence and of the stability of the steady
state equilibrium.

IV. The Equilibrium in Continuous Time

In what follows, I am going to derive the core relationships of the model. It
should be noted that the results collected in this section do not necessarily de-
pend upon any particular assumptions made on the utility function.

Let us start with the following Proposition defining the risk premium.

Proposition 1. The equilibrium risk premium for any risky asset over the real
interest rate is given by:

(28)
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Proof. See Appendix.

From equation (28) we observe that both production and monetary policy risk
enter in the definition of the risk premium of asset i over the real interest rate.
Additionally, the risk premium is linear in both the covariance between the price
of real assets and output and the covariance between the price of real asset and
money.

A second proposition will describe how to derive the price level and stochastic
process of the inflation rate.

Proposition 2. In the continuous time limit equilibrium, the commodity price
level is given at time t by:
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The expected inflation rate is given by:

(30)









−








−









+−=

=








≡

t

t

t

t
t

c

tcm

t

t

t

t
t

c

tcc

t

t
ttt

t

t
tt

m
dm

,
P

dP
cov

u
mu

P
dP

,
Y
dY

cov
u

Yu
P
dP

varRi

P
dP

E
dt
1

π

Proof. See Appendix.

From equation {29) we have that the price level equates the future discounted
value of all the marginal benefits provided by holding one unit of dollar cash.
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This equation is one of the key elements to solve for the price level as a function
of the stochastic processes of money and output. Note also that the inflation rate
is the conditional mean of the stochastic process of the price level given in
equation (6). The derivation of the inflation is conducted by setting exactly

tt,p πµ = .

After rearranging equation (30) we have that Fischer equation does not hold
when second order terms are included.

In fact, the risk premium on bonds given by 
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vari π  becomes

a function of the overall riskiness structure of the economy. Nominal risk free
assets – like nominal bonds – become ‘risky’ assets, through the role played by
the stochastic process of the price level, which is a function of the risky pa-
rameters of the economy, including monetary and fiscal policy parameters. In
the examples provided below, I will make clearer this point through the help of
some examples.

Consider now the derivation of real and nominal interest rates.

Proposition 3. The equilibrium real interest rate is given by:
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The equilibrium nominal interest rate is given by:

(32)
( )
( )ttc

ttm
t m,Yu

m,Yu
i =

Proof. See Appendix.

From equation (31) we observe that the stochastic process of money supply
affects the real interest rate, if the utility function is non-separable in money and
output. However, if the utility function is logarithmic in both money and output –
like, for example, in Stulz (1986) – (this is equivalent to say that

0=== cmmccmcm uuu ) there is no way by which monetary and fiscal policy can

affect real interest rate.

The right hand side of equation (32) is the marginal benefit of holding one ad-
ditional unit of cash balance, or the marginal rate of substitution between con-
sumption and real cash holdings.

The term structure of interest rate is defined according to the following propo-
sition.

Proposition 4. (a) The nominal term structure equation is defined as:
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(33)
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where ( )τ,tN  is the time t nominal price of a discount bond paying a dollar in τ

periods.

(b) The real term structure is:
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where ( )τ,tb  is the time t nominal price of a discount bond paying a unit of con-
sumption good in τ  periods.

Proof. The results here showed follow directly from the Euler equation (22).

After having established all the above results, we can now consider some ex-
ample to show how the concepts exposed so far will apply to a specific set of
assumptions on the utility function and the stochastic processes.

V. A Specialized Economy

1. A Cobb-Douglas Utility Function

In this section I will explore the characteristics of an equilibrium under a par-
ticular specification of the utility function and for the stochastic process of output
and money. Taking the limit for 0→∆t  of the discrete stochastic process for the
output growth as in (4) and money supply equation (10), we obtain the following
respective continuous-time representation:
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t Ω+= σµ

(36) dtdt
M
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t Ω+= σµ

where t,Mµ  will be defined later on.

Assume that the instantaneous utility function of the representative investor is
given by the following Cobb-Douglas type:
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where η  is the fraction of utility derived from consumption tC , and η−1  derived

from real money balances 
t

t
P
M . Moreover, ρ  indicates the inverse of the risk

aversion, i.e. the intertemporal elasticity of substitution.

If we apply the results from the previous section we can derive the following
Proposition:

Proposition 5. Given the utility function (37) and the stochastic processes for
output and money supply money supply given respectively by (35) and (36) we
derive the following set of results:

(i) The risk premium is:
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(ii) The Real Rate of Return is:

(39)
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(iii) The real price of equity share is:

(40)
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(iv) The dynamic of the real price of equity share is governed by:
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(v) The price level is:
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(vi) The dynamic of the price level is:
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(vii) The inflation rate is:

(44) ( ) M,yMyyyM ρσσσµµπ −−−= 2

where M,yρ  is the correlation coefficient between output and money, and Mµ  is

defined as in (65).
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Proof. See Appendix.

The reduced form solutions for the variance of the price level is given by:
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Recall from equation (12) that the volatility of money supply is entirely due to
the volatility of 2M , the part of money which goes in the Government budget

constraint. This implies that [ ]T,yTyi,yiy,yy ρσσφρσσψρσσ 122 −= .

Given these relationships, it is not difficult to find that the reduced form of the
variance of the CPI is given by:
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From (47) we observe that fiscal policy parameters directly enter in the defini-
tion of the volatility of the stochastic process leading the growth in the price
level: fiscal policy does not only have level effect, but also is of second order
importance. Now it comes natural to ask: what is the impact of the fiscal policy
parameter 1φ  on the volatility of the CPI? From (47) we get that:
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Thus, the effect of 1φ  on the volatility of the price level strictly depends upon
the magnitude chosen for 1φ  itself.

Let us look at the correlation between inflation and real asset return:
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Thus, by exploiting some of the above relationships, we get:
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(50) 2
1 yyTyi σσψφψσ −−=

The covariance between the inflation and the growth rate of real asset pricing
is negative if 2

1 yyTyi σσψφψσ +< . This condition is certainly verified because

1<ψ  by construction and in the data the correlation between output and nomi-
nal interest rate is much lower than the sum of the output volatility and the cor-
relation between output and taxes multiplied by 1ψφ . In general, in the asset al-
location practice, stocks with a negative correlation with the inflation rate will
serve in hedging practice against the inflation. The negative correlation between
the real stock price and the inflation rate has been carefully documented by
several empirical studies, such as Fama (1981), Geske and Roll (1983) and
Marshall (1992).

In particular, we can define the nominal spot rate as follows:

Proposition 6. The nominal spot interest rate is given by:
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Proof. To get (51), we can directly apply the definition of nominal interest rate
obtained after reworking the result given in equation (30), taking the derivative of
the utility function (37) and the result given in (46) and (43).

From these relationships it is not difficult to verify (by using the definitions
given in (64) and (65), later on) the impact of a tighter fiscal policy on the mean
of the stochastic process of money growth supply and nominal interest rate
(from (51)): 01 <∂∂ φµ /M  and 01 <∂∂ φ/it . Thus, a tighter fiscal policy implies a

lower value for both nominal interest rate and the growth rate of money supply.

The approach taken here is very general: all the results nests the case with a
separable utility (with logs of its arguments), by setting in all the above relation-
ships 1=ρ , as it is common in the literature on the term structure.

To have an idea of the impact effect generated by the fiscal policy parameter
1φ  I reported in figure 1 some static plots for the nominal interest rate, the infla-

tion rate and the volatility of the inflation rate with respect to changes in pa-
rameter 1φ . To do so, I have chosen a set of parameters according to a recent
contribution by Balduzzi (2000). The values of the parameters are collected in
the following table.

The parameters collected in table 1 and 2 are chosen in part from Balduzzi
(2000) and in part from the contributions from RBC literature by Cooley and
Prescott (1995). In particular, the parameters from table 1 are the estimated
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means and stochastic processes for US economy, while parameters from table
2 are standard. In particular, I have chosen a parameter for fiscal policy 1φ

equal to 0.55, which is lower than the upper bound provided by the Real Interest
Rate, as suggested by Sims (1994).

Figure 1

Fiscal Policy Parameter, Cobb Douglas Utility

Table 1

Parameters for Stochastic Processes

Mµ Rµ 1µ Mσ yσ Rσ Tσ T,yρ M,yρ

2.1 1.15 6.4 3.95 4.82 2.73 2.39 0.03 0.04

Table 2

Preferences

β η ρ ψ

0.998 0.5 2 0.1
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By using the parameter values reported in table 1 and 2 I conducted some
static simulations whose results are reported in figure 1, for the impact effect of
changing 1φ  on the nominal rate of return ti , the inflation rate tπ  and the volatil-

ity of inflation rate ( )tvar π . The pictures show that if we raise 1φ , i.e. if we adopt

a tighter fiscal policy, we observe a steady reduction of the nominal interest rate,
the inflation rate and inflation volatility. This result is perfectly in accord with the
Fiscal Theory of the Price Level: the adoption of a tighter fiscal policy allows the
government to reduce nominal rate paid on nominal bonds, which become more
valuable, given the increase of government reputation.

The results showed in figure 1 are somehow obvious and they can be also
interpreted along a simple IS-LM from an undergraduate textbook. I decided to
represent these results pictorially in order to show the internal coherence of the
model.

To include the temporal dimension in the model, we need to add some addi-
tional assumptions on the driving stochastic processes. The price to pay for that
is to use a simpler utility function.

2. Some Useful Relationships

For further convenience, let us consider the stochastic process of money ex-

pressed in real terms. Define real money supply s
tm  as 

t

s
ts

t P

M
m = , where tP  is

the price level (or CPI), whose stochastic process is given by equation (6). Also
the other component of money supply tM1  and tM2  can be expressed in real

terms as ttt P/Mm 11 = , or ttt P/Mm 22 = . Thus, by taking the limit for 0→∆t  and

applying Ito’s Lemma to the stochastic processes of nominal money supply (8)
and (9), we get the following representation for the stochastic processes of real
money supply:
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t Ω+= σµ
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t
111
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(54) dtdt
m

dm
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t

t
222

2

2 Ω+= σµ

where the drift terms are given by (after having dropped for the time subscript
index to save notation):

(55) pMppMmr σσµµµ −+−= 22

(56) 2
11 2 ppr σµµµ +−=
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(57) 2
2

22 2 pmppr σσµµµ −+−=

and the stochastic terms are given by:

(58) pMmr σσσ −=

(59) pr σσ −=1

(60) pr σσσ −= 22

Starting from the above relationships we can now describe the role of fiscal
policy and we will discover how the interactions between fiscal and monetary
policy can be introduced in the model.

For what concerns fiscal policy side, by applying Ito’s Lemma to the definition
of ψ , by using also the stochastic processes for tm , tm2 , and tb  in equations

(52), (54), and (17). From these calculations, we easily get (equating the deter-
ministic and the stochastic part of the resulting expressions):

(61) 2
22 rrb σµµ −=

Moreover, by using the definition of the stochastic process of tb  and tm2  into

the government budget constraint (16), and equating the deterministic with the
stochastic part, we get:
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(63) ( )
TRr σφσψσ 12 −=

Equations (61)-(63) indicates a set of equilibrium relationships among the drift
terms of the relevant stochastic process. To highlight the role of these equation
plug (62) into (11) to obtain the following expression for the conditional mean of
the diffusion process for the money supply growth (equation (10)):
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In nominal terms we can rewrite equation (64) as follows:
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Equations (64)-(65) are the crucial for our purposes: both highlight the various
links between fiscal and monetary policy. When fiscal policy is tightened (i.e. if

1φ  raises), then, the conditional mean of the stochastic process of both nominal
and real money growth supply is reduced. Thus, there is a negative relationship
between Mµ  and 1φ  (through the effect of 1φ  on r2µ , from (62)).
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A final observations pertains the link existing between real and nominal equi-
librium, given by the presence of Rµ  (the conditional mean of the real interest
process). When the model will be solved after having made particular assump-
tions on the utility function, Rµ  will be a function of the ‘core’ parameter of the
economy.

VI. A More Realistic Economy

In what follows, I will introduce a general setup characterizing a more realistic
economy from which I derive the main equilibrium properties, such as nominal
and real term structure, along the same lines discussed previously. It is worth to
remember that the approach taken here is in line with the equilibrium models of
the term structure of nominal interest rates4 à la Cox, Ingersoll and Ross (1985).

In order to simplify algebra and to have closed form solutions of the model, let
us assume a strongly separable log utility function for the representative agent,
given by:

(66) ( ) ttP
M

t mC,Cu
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


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where ttt P/Mm = .

Let us consider now a general stochastic process for output given by:

(67) ( ) t,xtYtYYt dWxdtxdY σηµ ++=

where the driving force is represented by the technology factor tx  for which I

assume the following mean-reverting diffusion process:

(68) ( ) t,xtxtt dWxdtxbadx σ+−=

where ( )tt,xW  is a unidimensional Q-Brownian motion, and ,b,a,,, YYY σηµ  and

xσ  are fixed real numbers.

Given the definition of total money supply as in (7), I specify, two different sto-
chastic processes for nominal monetary aggregates tM1  and tM2 :

(69) ( )t
*

t qddtMd  ln  ln 11 += µ

(70) ( )tt qddtMd  ln  ln 22 += µ

where tq  is the detrended money supply process. Basically, from (69)-(70) we

see that the stochastic process for the two types of money supply has two com-

                                                          
4 A similar model can be solved following a more general methodology described in a

companion paper by Marzo (2001).
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ponents: a drift term and a stochastic component tq  given by the detrended

component. In particular, *
1µ  is assumed to be constant and positive, while 2µ

is the drift term for tM2 , which will be endogenized by using the Government

Budget Constraint. Following Bakshi and Chen (1996), tq  is assumed to follow

the stochastic process:

(71) ( ) 21,i,dWqdtqk
q

dq
t,ittqq

t

t =+−= σµ

where ( )tt,iW  is a unidimensional Q-Brownian motion independent upon ( )tt,xW ,

for each of the two monetary aggregates tM1  and tM2 .

Therefore, by using the definition of money supply (7) and the above equa-
tions (69)-(70) and (71), we find the stochastic process leading nominal money
supply given by:

(72) t.Mtqt,M
t

t dWqdt
M

dM
σµ +=

where ( )tt,MW  is a unidimensional Q-Brownian motion independent upon ( )tt,xW

and ( )tt,iW . Following exactly the same steps described to get equations (61)-

(63) and (64)-(65), we now obtain the following expressions for the drift term of
the growth rate of nominal money supply:

(73) ( )tqq
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with: ( ) 21 1 µωσωµµ −++= pM
**

M , and ( ) t,t,t,M dWdWdW 21 1 ωω −+= , where, as be-

fore, ω  indicates the fraction of tM1  over tM , and ( )ω−1  is the fraction of tM2

over tM . On the other hand, 2µ  is given by:
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At this stage, equipped with the above assumptions, we can derive the main
results about the stochastic process for the commodity price level and the infla-
tion process. The following Proposition collects the results of interest:

Proposition 7. Given the utility function of the representative agent as de-
scribed by equation (66), then the equilibrium price level is given by:
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The stochastic process of the CPI is given by:
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(76)
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where the inflation rate is given by:

(77)
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Proof. See Appendix.

Both the price level (75)) and especially the expression of the inflation rate
given in equation (77) are function of both fiscal and monetary parameters in a
very complicated way. In the section dedicated to the simulation analysis I will
provide an intuitive explanation o the pattern behavior of such variables.

The real price of the equity share is given by the following equation for a loga-
rithmic utility function:

β
t

t,x
Y

p =

In this case, we get that the price of the equity share is:
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In the same way, it is not difficult to find the real money demand function,
which, by using equation (75):
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We can now ask what is the impact of changes in the growth rate of money
supply in the real demand function as described by equation (80). Thus:
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As in Bakshi and Chen (1996), an increase in the expected growth rate of
money supply leads to a decrease in the demand for real money balances. This
is due to the discounted effect of an higher price level. In fact, an higher growth
rate of money implies an higher expected inflation effect, which implies a reduc-
tion in real money balances. On the other hand, the effect of a tighter fiscal pol-
icy on money demand is exactly the opposite of the effect on money demand,
due to the increase of the growth rate of the money supply. In fact:
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a tighter fiscal policy will positively affect real money balances, through the re-
duction of the expected inflation rate. In fact, we have already seen that a tighter
fiscal policy implies a reduction of the price level and, consequently, a reduction
of the expected inflation rate. This increases the money demand and depresses
the demand for interest bearing assets.

What are the consequences on money velocity tv ?

Let us consider the following definition of money velocity:
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As in Bakshi and Chen (1996), it is not difficult to verify that money velocity is
strictly increasing in the drift of the diffusion process of  money supply *

Mµ .
However, money velocity is a decreasing function of the technological parame-
ter tq :
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It is worth to remark that the technology here is linked to output productivity
and does not have to be intended as a technology to speed up the transactions.
The stochastic process leading money velocity is given by:
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The stochastic process for money velocity given by equation (81), has a cen-
tral tendency toward the drift of the diffusion process of the technology.

With these results at hand, we can easily find the covariance between the real
stock prices and the inflation rate. Let us start by considering the following find-
ings:

( ) ( )











−










≤

=−










∆Ψ

∆Ψ−Ψ∆
+=

=













=















t

t
t

t

t

t

t
t

t
t

t

t

t
tt

qq

C
t

t

t

t
tC

t

t

t,z

t,z
t

Y
dY

var
M
dM

,
Y
dY

cov

Yvar
M

dM
,

Y
dY

covq

P

dP
,

Y
dY

cov
P

dP
,

p

dp
cov

1

According to (81), we find that the correlation between the real stock price and
the inflation rate is negative if the volatility of output growth rate is bigger than
the correlation between the growth rate of output and the drift term of the diffu-
sion process of the money supply. In general, (at least for US data), it is true

that 
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var . In particular, this is especially true for the recent

sample periods where the correlations between the growth rate of nominal
money supply and the growth rate of output has been diminishing for a consid-
erable amount of time.

The next steps include the analysis of the term structure of both real and
nominal interest rates.

VII. The Term Structure of Interest Rates

In this section I will derive the analytical expressions for both nominal  and
real terms structure equations with some related results.

1. The Real Term Structure

Let us start by establishing the real price of a pure discount bond.

Proposition 8. The equilibrium real interest rate in the continuous time limit is
given by:

(82) ( ) tyyyt xR 2σηµβ −++=
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Also, the real price of a pure discount bond that pays one unit of the good in
τ  periods is given by:

(83) ( ) ( ) ( )[ ]txdd,th τττ 21 exp −−=
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Proof. See Appendix.

From Proposition 8, we get that the real spot rate is increasing in both the time
preference parameter β  and the expected output growth. By applying Ito’s
lemma to equation (82) we get the following dynamic equation for the real rate:

(84) ( ) t,xtRtRt dWxdtRadR σγ +−=

where ( )2
yyyR σηµβγ −++≡ , and ( ) xyyR σσησ 2−≡ . From these results we get

that the real interest rate follows a mean reverting square root process, with the
same speed of adjustment, but with a different long run mean. Additionally, we
can now properly define the drift term of the stochastic process of the real inter-
est rate entering also in equations (64) and (65). Thus:

(85)
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where I made use the definition of Rγ . Thus, through Rµ  given in (85) in we
have that the technology process parameters affect also the nominal equilibrium
of the economy, as displayed in (64) and (65). This fact is independent upon the
choice of the utility function, and the link is provided by the role of the Govern-
ment Budget Constraint. This is in accord with the traditional models of the term
structure of interest rates, but is in contrast with the results from Bakshi and
Chen (1996), where nominal and real term structures appear to be completely
separated the one from the other.

Given the above results it is not difficult to obtain the equation for the term
structure for real interest rates ( )τ,tr :

(86) ( ) ( ) ( )
τ
τ

τ
τ

τ 21 dd
,tr +=

with ( )τ1d  and ( )τ2d  defined as in Proposition 8.
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The patterns for the term structure for real interest rates ( )τ,tr  defined in
equation (86) will be visualized with the help of simulations, after having as-
signed certain parameters values.

2. The Nominal Term Structure

Given the properties of the utility function under (66), we get the following re-
sults for the nominal term structure of interest rate, collected in the following
Lemma:

Lemma 9. In the continuous time limit the nominal interest rate is:
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The nominal price of a discount bond paying one dollar in τ  periods is given by:

(88)
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Proof. See Appendix.

From the above results, we easily get the following dynamic equation for the
nominal interest rate, by applying Ito's Lemma to equation (87):
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Given the more complex structure of the model assumed here, it is not easily
possible to link the structure of the above process to standard stochastic proc-
esses for the nominal interest rates, as, for example, in Bakshi and Chen
(1996). For this reason, in the following section I am going to consider some
simulations to highlight the main relationships existing among the variables.

Finally, the nominal term structure of interest rates is given by:

(89) ( ) ( )[ ]τ
τ

τ ,tNb,tN  ln
1

−=

with ( )τ,tNb  given in equation (88).

VIII. Simulation Results

The results reported in an analytic form can be better understood by consid-
ering some simulations which will shed light on the mechanics of the transmis-
sion channels among the variables. To do so, I decided to parametrize the
model by following the work by Balduzzi (2000) who estimated the parameters
of the stochastic process leading the model by using methods of moments. The
parameters chosen for this model are collected in table 3.

Table 3

φ qk qµ a b Yµ Yη γσ xσ qσ

0.01 0.56 0.11 0.86 0.06 1.3 0.7 0.06 0.03 0.02

The parameter β  is set equal to 0.998, as considered in the previous model,

and the fiscal policy parameter is set equal to 5501 .=φ . However, it should be
remembered that the main goal of the present paper is to show the joint role of
monetary and fiscal policy in the determination of the term structure of interest
rates. Thus, I do not pretend that the parameters here considered represent the
best choice in absolute terms, rather it should be regarded as a working hy-
pothesis. The search for the model which could best fit the data is not the goal
of the present paper.

In order to run the simulations, I integrated the diffusion processes for money
supply, output growth, technology and the stochastic process describing the
stochastic trend in money supply, and I initialized them by setting an initial con-
dition equal to 10000 ==== qMYx .

In figure 2 we observe the effect of changing 1φ  on the nominal interest rate
as fiscal policy gets tighter, the nominal rate reduces: a higher fiscal policy
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makes the government more solvable, making possible to issue debt at a lower
cost. This result should be read together with what has been reported in figures
3 and 4.

Figure 2

Nominal Interest Rate: Static Simulation for 1φ

In figures 3-4 I reported the pictures to detect the effect of changes in the
price level and the inflation rate for changes in fiscal policy parameter 1φ  and
monetary policy parameter 1µ . The simulations reported in figures 3 and 4 are
conducted within an a-temporal context, without considering the intertemporal
dimension. This is done in order to show the impact effect on both the price level
and the inflation rate induced by changes in parameters 1φ  and 1µ . In figure 3
we observe that a progressive increase in 1φ  creates a steady reduction of the
level of the price index and, at the same time, of the inflation rate. Thus, even in
this case with a more complex structure we find a confirmation of the results
found in the previous section: a tighter fiscal policy has a deflationary impact.
Differently from the simple case considered before, these results cannot be ob-
served by directly referring to the equations in the model, so the simulation well
visualize the impact effect due to fiscal and monetary policy.

In figure 4, I show the effects on the same variables after changing the
monetary policy parameter 1µ , by keeping the fiscal policy parameter fixed at
0.55, as benchmark parameter. In this case, we observe an almost reversed
effect: the increase of the drift term of the stochastic process of money supply
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growth held by private agents has an inflationary impact, as expected. These
static simulations are coherent with what we would expect from a simple macro-
economic model.

Figure 3

Effects of Changes in 1φ  on P and π

Figure 4

Effects of Changes in 1µ on P and π
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When we include the temporal dimension into the model the results are more
interesting. In Figures 5-7 I reported the pictures for the nominal and real spot
interest rate, together with the nominal term structure, for different values of the
monetary and fiscal policy parameters.

Figure 5

Monetary Policy

In figure 5, I considered how the change in the drift of the diffusion process
affects the nominal curve and the position of the term structure of interest rate.5

In both panels reported in figure 5, the continuous dark line is drawn for the
benchmark values of the drift for the diffusion process, by using for 1µ  a value
equal to 461 .=µ . The dashed line is drawn for a lower value such as 51 =µ ,
while the dot-dashed line is drawn for 81 =µ .

Let us concentrate on the top panel. The dotted line represents the spot real
interest rates, which is not influenced at all by changes in the monetary policy
parameter, given the utility function assumed in (66). If we concentrate on the
nominal curves, we observe that position of the spot cure in the plane is affected
by the size of 1µ . In particular, a monetary contraction, given by a reduction in

1µ  shifts the curve of nominal rate downwards (dot-dashed line), while a mone-
tary expansion shifts the curve upwards (dashed line). These results are due to
the expected inflation effect: a monetary expansion today will imply an increase

                                                          
5 The simulation goes for 9 periods with a step of 0.01.
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of the expected inflation (see equation (77)), this will make government bonds
less attractive, making their price decreasing and the nominal interest rate in-
creasing.

In the bottom panel of figure 5 I reported the effects of changing the drift of the
diffusion process of the growth rate of nominal money supply 1µ  in the term
structure of nominal interest rates. In particular, we observe that even in this
case different values of the parameter 1µ  shifts the position of the term structure
equation: contractionary monetary policy shifts the entire term structure down-
wards (dotted/dashed line), while a monetary policy expansion moves the curve
upwards. The results showed in figure 5 are coherent with the traditional ap-
proaches for the term structure highlighted by Cox, Ingersoll and Ross (1985):
the term structure depends from both technological parameters and monetary
policy parameters. However, this model has an additional feature: movements of
the term structure and of the spot curve of nominal rates can be also justified by
looking at the impact of the fiscal policy parameter 1φ . It is clear, however, that
all these movements are due to the expected change in a particular monetary
policy or fiscal policy parameter.

As before, in figure 6, I have reported the curve of the nominal spot rates for
different values of the fiscal policy parameter 1φ . In particular, the dark line is
drawn for 5501 .=φ , assumed to be the benchmark value.6 Moreover, the
dashed line is drawn for 801 .=φ , the dashed-dotted line is for 201 .=φ , the dot-
ted line is for 000501 .=φ . The bold line indicates the real rates, not influenced by
fiscal policy parameters, as discussed previously for monetary policy parameter.
Basically, if we expects the Government to adopt a tighter fiscal policy, by mak-
ing the level of taxes reacting more vigorously to the outstanding level of public
debt, (higher 1φ ), the spot rate curve will move down. Instead, when we expect
a softer fiscal policy (lower 1φ ), the curve will shift up. This is because the mar-
ket will require an higher level of the nominal interest rate in order to be willing to
buy bonds, issued by a government which adopted a loose fiscal policy, to com-
pensate the investor from expected capital losses due to scarce government
solvency. Instead, if fiscal policy is expected to be tight (high level of 1φ ), the
lower level of the curve is implied by the increase in the price of government
bonds, which now are more valuable. This implies a reduction of nominal inter-
est rate paid on the outstanding level of government bonds.

Similar considerations can be done for the term structure curve represented in
figure 7. The picture shows that the position in the plane of the term structure
strictly depends upon the value assumed for 1φ . In particular, it is evident that if
the fiscal pressure decreases (i.e. if 1φ  decreases), the curve of the nominal
term structure zero coupon bond shifts down.

                                                          
6 In all the simulations reported in figures 6 and 7, I assumed a benchmark value for the

monetary policy parameter, set equal to its estimated mean value, given by 461 .=µ .
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Figure 6

Nominal and Real Spot Interest Rates

Figure 7

Term structure of Nominal Interest Rates
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The picture shows that the position in the plane of the term structure strictly
depends upon the value assumed for 1φ . In particular, it is evident that if the fis-
cal parameter 1φ  decreases, the curve of the nominal term structure shifts up,
even if for very high values of 1φ  the curve appears to loose its sensitiveness to
this parameter. The behavior of the curve is coherent with both the results from
Fiscal Theory and the empirical evidence. In fact, if the tax rate raises, this
means that it will be possible to reduce the number of issue of new public debt
in order to finance the current position of the government. This will call for a
lower interest rate, and for a bigger government credibility.

A final aspect that should be stressed out is related to the relationship be-
tween 1φ  and the term structure for different maturity dates: from figure 7 we
see that this is a monotone relationship. When 1φ  raises (lowers) the term
structure curve shifts down (up) for all the maturity dates.

These results clearly show that the position of the term structure in the plane
depends also upon fiscal policy parameters in the same way as for monetary
policy parameters. Thus, both fiscal and monetary policy are important for posi-
tion of the term structure, on the plane. Empirically, this has been verified as
true in the experience of Italy after 1996-1997 episode of fiscal retrenchment
which shifted down the position of the nominal term structure after a crucial fis-
cal consolidation, necessary to get into the EU. These results have extended the
traditional term structure approach by Cox, Ingersoll and Ross (1985a,b), and
Bakshi and Chen (1996) by including a specific role for fiscal policy, by exploit-
ing the role of the government budget constraint.

1. An Empirical Example: the Italian Experience

The theory presented in this paper helps to explain the phenomena underlying
the fiscal retrenchment occurred in Italy during the past years. Around 1995-
1998 Italy had to adopt a serious fiscal retrenchment in order to satisfy the re-
quirements necessary to join EMU on January 1, 1999. According to Maastricht
Treaty, Italy had to show a deficit/GDP ratio no higher than 3% and a serious
commitment towards the reduction of debt/GDP ratio in order to reach the target
of 60%. In order to fulfil these requirements, the Italian government adopted
several restrictive measure on public finances in order to make credible the ag-
gressive policy towards deficit and debt reduction and allow to Italy to participate
to the third stage of construction of EMU.

In tables 4 and 5, respectively, I reported data on the fiscal variables and on
bonds returns. In table 4 I reported annual time series values for the Debt/GDP
and Deficit/GDP ratios from 1994 to 1999. This information should be read to-
gether with data presented in Table 5, where I collected the mean of some se-
lected bonds returns.

From table 4 we see that the highest value for Debt/GDP ratio and the highest
value of the deficit was in 1994. From 1995 Italy started an important process of
fiscal consolidation which began with the Social Security Reform. However, the
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true fiscal retrenchment was between 1996 and 1997 where a sharp increase of
fiscal pressure and a reduction of public expenditure made the Deficit/GDP ratio
dropping from 7.1% to 2.7% within only one year, as showed in table 4. A simi-
lar, but more gradual effect can be seen on the pattern observed for Debt/GDP
ratio which shows a constant tendency towards the reduction. However, two as-
pects remain to be explored. First, what is the impact of the fiscal retrenchment
documented in table 4 on interest rates? Secondly, what is the impact of the an-
nouncement released in mid 1998 that Italy was accepted to be member of
EMU?

Table 4

Data on Fiscal Variables

Debt/GDP Deficit/GDP

1994 124 -9.3

1995 123.1 -7.6

1996 121.8 -7.1

1997 119.6 -2.7

1998 117.2 -2.8

1999 115.7 -1.8

To understand these aspects, in table 5 I reported data on bond returns over
three different subsamples: 1984:1-1996:12, 1997:1-1998:6, 1998:7-2001:12. I
also reported the Maximum and Minimum reached by each variables over the
all sample period (1984:1-2001:12) and in brackets the periods where they were
reached. The numbers in columns refer to the mean of the respective variable
over each of the subsample periods. The variables under exam are: the Gross
Auction Return (GAR) for 3, 6, 12 months bonds, the Auction Price of 3, 6, 12
months.7 BOT (PBOT), the return on Bonds on the Secondary Market. Data
were collected with monthly frequency. The choice of the subsample is moti-
vated according to several reasons. The first subsample describes the situation
before the implementation of fiscal policies towards EMU. The last subsample
starting from July 1998 detects the impact on bonds prices and returns derived
from the announcement that Italy was accepted into EMU: this sample captures
also a reputational effects on the behavior of bonds returns, derived from the
expectation of a more rigorous fiscal policy. The subsample 1997:1-1998:6 re-
flects the effects on bond returns and prices impressed by a strong fiscal restric-
tion occurred in the last quarter on 1996 when a new Government in Italy took
place after elections held in Spring 1996. In order to reach the goal of joining

                                                          
7 The acronymn ‘BOT’ stays for ‘Buoni Ordinari del Tesoro’ and refers to short term

Treasury Bills.
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EMU the Government announced since June 1996 a strong fiscal restriction,
which was effectively implemented with the Tax Law licensed in November
1996. This fiscal retrenchment was approximately of the order of 40 millions of
Euro and included an extraordinary personal tax called ‘Tax for Europe’ due by
each household to support deficit reduction and increasing the chances of get-
ting Italy into EMU at the first round.

Table 5

Data on Bond Returns

1984:1-
1996:12

1997:1-
1998:6

1998:7-
2001:12

Max Min

GAR 3-M 11.85 6.10 3.82 18.23

(1992:9)

2.45

(1999:9)

GAR 6-M 11.77 5.97 3.87 18.52

(1992:9)

2.57

(1999:5)

GAR 12-M 11.76 5.78 3.93 17.02

(1992:9)

2.67

(1999:5)

PBOT 3-M 97.24 98.56 99.01 99.39

(1999:8)

95.91

(1992:9)

PBOT 6-M 94.59 97.12 98.10 98.72

(1999:4)

91.83

(1992:9)

PBOT 12-M 89.49 94.63 96.16 97.34

(1999:4)

85.3

(1992:9)

Bond Ret. on
Sec. Mkt

12.14 6.03 4.68 16.92

(1984:1)

3.54

(1999:4)

By looking at data reported in table 5 we find exactly the effect predicted by
the theory: the fiscal retrenchment sharply reduces the returns on all types of
bonds, for all maturities. In fact, after the fiscal retrenchment occurred at the end
of 1996, we observe a sharp reduction of all bond returns and a correspondent
increase in bond prices in the sample 1997:1-1998:6, if compared with the pre-
vious sample 1984:1-1996:12. As further evidence corroborating the conclusion
offered by the theoretical model, the reduction of bond returns and the increase
in bond prices is even stronger in the following sample starting from July 1998,
after the official announcement that Italy was admitted to EMU. In some cases,
the reduction of the return is really remarkable, as in the case of the Gross Auc-
tion Rate on 3-months bonds which drops from 6.1% to 3.82%, after July 1998.
This further reduction occurred after the announcement that Italy was admitted
into EMU, can be interpreted as the fact that the restrictive fiscal policy adopted
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by Italy in previous years were no longer considered as an isolated episode, but
as the necessary premise for a more sound fiscal policy for the future, given the
restriction imposed by Stability and Growth Pact on all EMU members. Thus, the
further drop on bond returns is determined by the expectation of a continuing
rigorous fiscal policy to be adopted thereafter.

As a further remark, bond prices move closely to returns: bond prices were
low and bond returns high in the subsample 1984:1-1996:12 because the Italian
fiscal policy was loose during that period. Thus, financial market were discount-
ing an implicit risk on the solvency of the Italian government.

The highest value for the Gross Auction Returns for all three types of maturi-
ties (3,6 and 12 months) is registered to occur in September 1992 during the
huge speculative attack on the Italian Lira (subsequent to the attack against the
British Pound) which forced Italy to abandon the fixed exchange rate regime
managed by EMS. The lowest value of the returns and the highest value for
bond prices can be observed in 1999, when the fiscal policy effects were fully
reflected in bond financial data..

The example above treated has been focused on Italy because this is the only
country which in the recent past experienced a strong fiscal retrenchment of the
type described in the theoretical part of the present paper. The descriptive evi-
dence here reported represents a confirmation of the pervasive role of Fiscal
policy on bond returns: both direct and in expectation. A similar impact can be
observed on the inflation rate: the average inflation rate over the subsample
1984:1-1996:12 was 9.4%, but 2.2% for the sample 1998:7-2001:12. This is an-
other example of the direct role of fiscal policy on interest rates and on inflation
rate, as discussed in the theory exposed in previous pages.

IX. Concluding Remarks

In this paper I addressed a basic question: given the importance of fiscal re-
trenchment episodes in the recent past of some European countries and the ob-
served contemporaneous drop of nominal interest rates, is it possible to con-
struct a general equilibrium model for the term structure of interest rate which
would depend upon both monetary and fiscal policy parameters? Borrowing
many features from Bakshi and Chen (1996) and Balduzzi (2000), I constructed
a model which, through the explicit design of fiscal policy as suggested by the
contributions of the Fiscal Theory of the Price Level (FTPL), shows that inflation
is not necessarily a monetary phenomena. In this framework, fiscal policy to-
gether with monetary policy plays a crucial rule in the determination of the posi-
tion of the nominal term structure. An expected tighter fiscal policy shifts down
the nominal term structure curve and the nominal spot curve. In a simple case
with a strongly separable utility function in both output and real money balances,
nominal and real term structures depend upon different set of parameters: the
real curve depends only upon the technological factors, but not upon policy
(monetary and fiscal) policy parameters. However, the nominal curve depends
also upon the parameters which determine the drift of the stochastic process of
the real interest rate.
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All the variables of the model (such as price level inflation, nominal and real
interest rates) were jointly derived as function of the ‘core’ parameter of the
economy, within a general equilibrium approach. The results appears to be in
line with the recent experience of some countries, like for example Italy, which
after a fiscal retrenchment and the adoption of particular fiscal policy rules,
showed a marked reduction in nominal interest rates.

These results generalize two types of literature that were considered inde-
pendent so far: the literature on the term structure and asset prices in a general
equilibrium framework and the Fiscal Theory of the Price Level. Given the sim-
plicity and the generality of the model, there is enough room to further general-
ize the model to allow different diffusion processes leading the money growth
supply, output and technology, as those assumed by the various models of the
term structure of interest rates.

Summary

In this paper I jointly derive the stochastic process of the price level, the inflation rate,
the nominal and real term structures, as function of monetary, fiscal and technological pa-
rameters within a general equilibrium framework. The novelty of the present approach is
given by the possibility of obtaining closed form solutions for all the variables and by the
explicit design of fiscal policy as crucial parameter in addition to monetary policy. Thus,
inflation is not uniquely a monetary phenomenon, but also fiscal policy plays a crucial role
in determining the position of the nominal spot rate curve and the term structure of interest
rates. The riskiness of the nominal and real term structures is a function of different
sources of risk, depending whether the utility function is strongly separable or not in con-
sumption and real money balances. With a strongly separable utility monetary and fiscal
parameters affect only nominal equilibrium. All the main relationships derived in the model
are simulated for various values of policy parameters. The main results make fiscal policy
as a crucial element in determining the patterns of the term structure behavior. This is also
supported by a simple descriptive analysis of the recent fiscal retrenchment implemented
by Italy during the process of joining EMU in 1996–1998.
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Appendix

Proof of Proposition 1

Subtract equation (22) from equation (25). Then manipulate the resulting ex-
pression and use the definition of the stochastic process for z

t,ip  given in (5) to

get::

(90)
( )

( ) ( )[ ] 0=








∆Ω+∆−∆+∆+∆− ttR
m,Yu
m,Yu

Ee z
t,i

z
t,it

z
t,i

ttc

ttttc
t

t σµβ

Take now a Taylor expansion of the equation (90) around the steady state, we
obtain:
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letting 0→∆t  in (91) and applying the Ito's multiplication rule, we easily derive
(28).

Proof of Proposition 2

Rewrite the first order condition (23) as follows:
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then, iterate equation (92) to get:
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Taking the limit of the equation (93) we get the  result under (29).

To obtain the expression for the inflation rate, divide the two first order condi-
tions (22) and (24), to get:
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Expand equation (94), in Taylor's series to get, after rearrangement:
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Thus, by taking the limit of equation (95), for 0→∆t  we have:
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Proof of Proposition 3

Consider the First Order Condition in equation (22) and take a Taylor expan-
sion around the equilibrium, to get:
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Thus, simplifying, we get:
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If we now take the limit of equation (97) for 0→∆t  and apply the Ito's Lemma,
we finally get (31).

Proof of Proposition 4

Subtract First Order Condition (24) from (23) to get:
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Consider now a Taylor expansion of the price ratio, to get:
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Expand also in Taylor series the LHS of equation (98) so that:
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Note that the term underbraced in the first line of equation (100) tends to 1, as
0→∆t , after having applied the Ito's multiplication rule. Moreover, we have that:
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which proves the proposition.

Proof of Proposition 5

(i) To prove result (38) it is enough to apply the result in Proposition 1, by sub-
stituting the derivative of the utility function into their respective expressions.

(ii) To get real rate in (39) we just need to apply the results from Proposition 2,
after having plugged the expression for the derivative into equation (31).
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iii) To prove result (39) recall that from Proposition 2 and equation (29) we
have a formula directly usable for the present case. Taking the appropriate de-
rivatives of the utility function (37) in equation (29) we get:
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where I also inserted the equilibrium condition tt YC = . After taking the integral

of (103) we get exactly the result given in equation (40).

(iv) The dynamics of z
t,gp  can be obtained by simply applying the Ito’s Lemma

to equation (40).

(v) To obtain the price level in (42) recall that from Proposition 3 a general
definition of the price level is given by equation (29). In our case, this implies
that:
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which can be rewritten as:
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stochastic process for ( )tM  given by equation (36) so:
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Plugging equation (107) into (105) and integrate the resulting equation, we get
exactly the result given by (42).

(vi) To get the dynamics of the price level (43) it is enough to apply the Ito’s
Lemma to equation (42).

(vii) The inflation rate (44) is the drift term of the stochastic process found
in (vi).
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Proof of Proposition 7

I start by showing how to get (75). From (72) we have that:
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Finally, from the FOC of the problem of the representative agent, we get:
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which, after solving for the integral, we get exactly the result under (76).

To get the expression of the inflation rate, it is enough to apply Ito’s lemma to

(76) by setting ( ) ( )
( ) t

t

t

t
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= , so that:

( ) ( ) ( )( )[ ]ttMqtqqtYYtqtYtM
c
t dqdMGdqGdYGdqGdYGdMGdP +++++= 22

2
1



Term Structure of Interest Rates with Monetary and Fiscal Policy 299

thus, performing the calculations by taking into account (78), (79) and the defini-
tions of the stochastic processes for tt q,Y  and tM  (67), (71), (72) we get exactly

the result given by (77).

Proof of Proposition 8

I follows closely the approach by Bakshi and Chen (1996). After having inte-
grated the stochastic process for output, taking advantage of the utility function
relationships we get:
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Thus, according to Richard (1978), the term ( )τ,th
~  is a solution to the following

PDE:
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Thus, by using a standard separation of variables technique, the unique solution
subjected to the boundary condition, ( ) 10 =+ ,th

~
τ  is the real bond price formula in

Proposition 8, equation (83). Finally, equation (82) is then obtained by taking the

limit of ( )[ ]
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Proof of Proposition 9

Recall that from the equilibrium conditions we get:
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Thus, by using the properties of the log-utility function given in (66), we get:
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Now from (75) we get:
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From the definition of the stochastic process for tM , we can integrate to get:

t
tt

*
MeqM µ= . Therefore, using these features and rearranging, we obtain the fol-

lowing expression for the term structure of nominal interest rates:
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 and rearrange the resulting expression,

we finally obtain the expression under (88).
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I. Introduction

The share of government debt denominated in foreign currency has recently
decreased in all the countries of the European Monetary Union (EMU). In this
paper, we explain this evolution and relate it to the credibility of the fixed ex-
change rate during EMU process and to the credibility of the European Central
Bank (ECB).

When a central bank is not credibly committed to low inflation, government
debt denominated in domestic currency can be a source of inflation: when a
price increase is unexpected, it makes it possible to reduce the real value of
payments associated with the debt. Nevertheless, as soon as private agents be-
lieve that a government will inflate its public debt away, they will require higher
nominal interest rates. Consequently, the real value of payments associated
with the debt may not be reduced and the higher inflation may be useless and
harmful due to distortions associated with it. A response to this problem has
been given by several authors who demonstrated that time inconsistencies gen-
erated by public debt denominated in domestic currency could be reduced in
two ways: (i) by limiting the pressure on the central bank for an unexpected in-
crease in inflation (either by setting up an independent central bank, by the ap-
pointment of a conservative central banker as proposed by Rogoff (1985), or by
the adoption of an exchange rate pegged to a strong foreign currency as
stressed by Giavazzi and Pagano (1988) and Herrendorf (1997, 1999), or (ii) by

                                                          
∗ The authors are gratefully indebted to Alessandro Missale for his helpful suggestions.

We also thank an anonymous referee for the relevance of his (or her) comments. All re-
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managing the public debt structure: in particular the role of foreign currency debt
as a commitment device is a well-known result in the literature on debt man-
agement (e.g. Bohn 1990, Calvo and Guidotti 1990, Goldfajn 1998, Missale and
Blanchard 1994, De Fontenay et al. 1995, Miller 1997a, 1997b, Missale 1999);
in this literature, the management of the debt composition can be used as a
commitment device making it possible to rule out excessive inflation.

In this paper, we use the results developed by this literature to analyze the
consequences of the creation of the European Monetary Union on the public
debt structure of countries belonging to Euroland and compare this situation with
the previous one in which an anchor country (Germany) was leading the mone-
tary policy of the exchange rate mechanism (ERM). We examine the conse-
quences of this regime shift for inflation and currency denomination of public
debts. Analyzing empirical evidence in the light of those theoretical insights, we
find that the road towards EMU increased the credibility of fixed exchange rates
and that the ECB is perceived as a credible institution able to commit to low in-
flation.

We first present stylized facts showing the evolution of foreign currency de-
nominated debt in EU countries since the beginning of the eighties, next we
state the core assumptions of our model and explain in which circumstances the
currency composition of the public debt can improve the credibility of a pegged
exchange rate regime. We then model the regime shift associated with the deci-
sion to share a common currency. Finally, we draw our conclusions.

II. Stylized Facts

Table 1 shows the evolution of central government debt denominated in for-
eign currency for EU countries.1 We can notice that debt denominated in foreign
currency has decreased in recent years. This decrease is particularly marked
after 1998 for most countries that joined EMU on 1st January 1999. In Greece, a
similar decrease is only observed later, once it also joined EMU.2 Moreover, a
slight decrease in the share of the debt denominated in foreign currency has
also occurred in Denmark, Sweden and the United Kingdom. Finally, we can
also observe in table 1 that some countries decreased the share of their foreign
currency denominated debt well before the advent of EMU.

                                                          
1 Luxembourg is not included in table 1 but is, by far, the EU country with the lowest

public debt ratio. In 2001, the Luxembourg public debt as a percentage of the GDP
amounted only to 5.14%. In the same year, this ratio amounted to 62.33 in Austria, 107.0
in Belgium, 43.16 in Denmark, 60.0 in Germany, 100.45 in Greece, 42.7 in Finland, 57.15
in France, 34.39 in Ireland, 108.21 in Italy, 51.78 in the Netherlands, 53.53 in Portugal,
57.96 in Spain, 52.3 in Sweden and 39.25 in the United Kingdom (Belgian Ministry of
Finance).

2 Of course, in EMU countries, a part of this decrease is due to the fact that, with the
launch of the euro, the foreign currency denominated debt has been reduced since debt
denominated in the currency of other EMU members has been automatically transformed
into euro, i.e. into domestic currency denominated debt.



Table 1

Foreign Currency Denominated Debt as a Percentage
of Total Central Government Debt. Evidence from EU Countries

Austria Belgium Denmark Finland France Germany Greece Ireland Italy Neth. Portugal Spain Sweden UK

1980 27.8 7.8 36.0 57.6 0.0 0.0 16.1 30.2 2.0 0.0 20.3 6.1 18.4 4.2

1985 22.6 20.2 21.1 54.7 4.2 0.0 30.6 44.8 4.4 0.0 31.4 6.5 21.6 1.9

1990 15.7 15.4 24.4 43.5 2.2 0.0 28.4 33.5 6.8 0.0 11.3 3.3 12.3 3.4

1995 22.0 11.4 16.4 46.4 3.8 0.0 22.8 34.9 8.2 0.0 17.4 8.7 27.9 4.9

1996 21.2 9.7 15.3 42.4 4.6 0.0 20.6 30.6 7.8 0.0 19.8 8.8 28.2 4.4

1997 20.4 8.1 14.0 38.4 5.4 0.0 18.5 26.3 7.4 0.0 22.3 9.0 27.0 2.8

1998 25.0 7.2 11.9 15.0 0.0 0.0 22.0 5.9 5.1 0.0 4.9 11.1 25.0 3.5

1999 13.7 4.1 12.2 16.0 0.0 0.0 23.2 6.3 3.6 0.0 7.7 3.9 21.2 2.7

2000 13.9 3.3 12.0 14.4 0.0 0.0 7.8 5.8 4.5 0.0 6.2 4.2 18.8 2.6

2001 13.3 2.3 12.1 14.0 0.0 0.0 5.6 5.8 3.2 0.0 6.8 4.4 19.0 1.3

Source: Missale (1999), Favero, Missale and Piga (2000), OECD and EU treasuries' web sites.
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Our theoretical model explains those facts. It shows that once the credibility of
fixed exchange rates increases (this can be due to an increase in inflation costs
or in devaluation costs, a decrease in inflationary incentives, or a shift in private
agents' expectations), we should observe a decrease in foreign currency de-
nominated debt. Our model also explains that a decrease in foreign currency
denominated debt should be observed when a central bank starts to be per-
ceived as a credible institution able to commit to low inflation.

Before the advent of EMU, countries wishing to become members of the cur-
rency union had to meet several criteria (amounting to achieving price stability,
sound public finances and central bank independence). Our model explains that
the fulfilment of those criteria led to an increase in the credibility of fixed ex-
change rates, therefore decreasing the role of foreign currency denominated
debt. Since the advent of EMU, the ECB is well known for the priority it gives to
price stability. Moreover, in the meantime, Sweden and the United Kingdom
have also increased the independence of their independence of their respective
central bank.3

Finally, Denmark is the only EU country participating in ERM II (the ERM dis-
appeared with the advent of EMU, a new ERM II was then created for EU mem-
bers outside EMU wishing to fix their exchange rate to the euro). So, Denmark
has a fixed exchange rate with respect to the euro, which means that the Danish
Central bank has to tune its monetary policy to decisions taken by the ECB. So,
in all those countries, a decrease in the part of their foreign currency debt could
be explained by an increase in the priority given to price stability, but we will fo-
cus especially on the case of countries who have joined EMU.

III. The Model

We consider the financial relations between 3 countries: the home country,
the neighboring – or partner country –, also called the foreign state; the third one
is another country in the world. We respectively denote those countries by h, f
and w.

We model the monetary regime between the home and the foreign country,
which are supposed to be two small open economies. The real world interest
rate, like all variables related to country w, is exogenously determined. Govern-
ments of countries h and f respectively minimize the following loss function (1)
subject to their budget constraint (2a and b),

(1) 0
2

22

>=+
+

= j
jjj

j ,f,hj,c
px

L β
β

                                                          
3 On 1st January 1999, the new Sveriges Risbank Act came into force. It entailed in-

creased independence and responsibility by law for price stability. The 1998 Bank of Eng-
land Act was brought into force on 1 June 1998. It also establishes price stability as the
core purpose. The UK central bank has an operational independence to meet the inflation
target of 2.5%.
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where jx  is real tax revenue as a percentage of the GDP, jp  is the inflation

rate. Like Obstfeld (1994) and Velasco (1996), we assume that the policymakers
face a fixed cost of devaluation, c > 0, if they renege on fixed exchange rate in a
fixed exchange rate regime; while in a floating exchange rate c is always zero.

The government budget constraints can be written in the following way,
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where jg  is primary government expenditure in country j, jb  is the public debt.

Those variables are measured as a percentage of the GDP and are assumed to
be strictly positive. In each country, government expenditure is stochastic and
fluctuates around its mean jg  with a white noise process jε . We assume that

the debt can be denominated in domestic currency, in the currency of the part-
ner country f or in that of country w. The part of country j's public debt denomi-
nated in domestic currency is denoted by jη , while the part of country j's public

debt denominated in the rest of the world's currency is denoted by jµ . Conse-

quently, the part of country j's public debt denominated in the currency of the
partner country corresponds to ( )jj µη −−1 .

Moreover, i is the nominal interest rate, p is the inflation rate and jse  is the

variation as a percentage of the nominal exchange rate (expressed in unit of
currency s) between currencies j and k. The inflation rate in country w, wp , is
supposed to be a stochastic variable with a zero mean and a constant variance,

2
wpσ . We assume a zero correlation between the shock associated with country

j's government expenditure and inflation in country w.4 The last term in those
governments’ budget constraints, [ ]( )jjj pEp −φ , represents government reve-

                                                          
4 This simplification is motivated by the fact that there is no a priori reason to consider

this correlation as systematically positive or negative. More precisely, we assume that jε

takes the value ε̂−  or ε̂+ , each with probability 1/2  and that wp  takes the value wp̂−  or

wp~+  each with probability 1/2. So that [ ] [ ]wwj pˆEpE εε == 0 . The hypothesis of a zero

correlation is also motivated by the fact that in our setting the possibility to issue debt de-
nominated in the currency of country w is particularly introduced in order to keep the pos-
sibility to issue debt in foreign currency even when countries h and f adopt a common cur-
rency.
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nues (other than the erosion of the real value of the nominal public debt) associ-
ated with surprise-inflation. These revenues correspond to an increase in tax
proceeds due either to the non-adjustment of tax-brackets to expected inflation
or to revenues generated by a short-term stimulation of the economy caused by
surprise-inflation (as in the Phillips curve setup). For simplicity, revenues from
cash balance holdings are ignored.5

We also suppose that the currency of the rest of the world keeps floating with
currencies used in countries h and f while the exchange rate regime between
them is either fixed or corresponds to a common currency regime.

In a fixed – or pegged – exchange rate regime, the home country must not
devalue, which implies e = 0. As we assume that country f can credibly commit
to price stability so that [ ] 0== ff pEp , the domestic inflation rate, hp , must also
be zero if the purchasing power parity holds. In a single currency regime, a
common institution determines the common monetary policy, characterized by a
single money growth rate6, p.

For the sake of simplicity, we also assume that the real world interest rate, r,
is zero. Taking a first order Taylor expansion of the budget constraints around
point 0========= fwhwfhhfwfhfh eeeepppii  assuming that relative pur-
chasing power parity, uncovered interest rate parity and Fisher relation hold, the
government budget constraints become7,
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To simplify the exposition, we consider parameters and variables of the rest of
the world as given and focus on a two-country, two-period model in which the
timing of actions is as follows. In period 0, each government issues a debt jb ,

partly denominated in domestic or in foreign currencies. Then private agents set
their inflationary expectations in order to determine nominal interest rates re-
quired to hold those public bonds. The shock jε  – hitting government expendi-

ture – and the inflation rate in country w, wp , are then realized and observed by
the authorities, who finally, in period 1, choose the rate of money growth, jp ,

and the conventional tax rate, jx , minimizing their loss function.

                                                          
5 This assumption is quite frequent, see for example Calvo and Guidotti (1992), Wata-

nabe (1992), Drudi and Giordano (2000).
6 To simplify the exposition, we follow a widespread approach in the literature and treat

inflation as if it were the central bank or government's choice variable and as if it exactly
corresponded to the rate of money growth.

7 Computations permitting to get those budget constraints are presented in the appen-
dix, section A.1. These hypotheses are quite usual, see for example Miller (1997a) and
(1997b), or Goldfajn (1998).



Currency Composition and Public Debt in EMU 307

IV. Pegged Exchange Rate Regime

As we have mentioned above, exchange rate pegging and public debt struc-
ture management can reduce the government's incentive to create inflation. But
as pegged exchange rates are never irrevocably fixed, the public debt structure
could have an influence on the decision to stick to a fixed exchange rate or to
renege on it by succumbing to the temptation to inflate. In order to examine the
impact of the public debt composition on the credibility of fixed exchange rate,
we use a two-period model based on the analyses by Velasco (1996) and Fal-
cetti and Missale (1999). In period 1, the home government has to decide
whether or not to stick to a pegged exchange rate. In period 0, it has to choose
the part of its debt denominated in domestic or in foreign currency. In this sec-
tion, we start with the examination of the conditions under which a government
decides to give up the fixed parity. We show that private agents’ expectations
are a key element in this decision. Next, we highlight that the credibility of the
peg depends on several variables and explain that, in some circumstances,
government debt denominated in foreign currency enhances the credibility of
the peg.

1. Home Government Decision in Period 1

In period 1, the home government decides to stick to a fixed exchange rate
when its loss function is lower in this case than when it devalues. So, the deci-
sion whether or not to devalue is taken by comparing 1

hL  (fixed exchange rate)

with 1
hL  (devaluation). In order to perform this comparison, we need to examine

the government's budget constraint.

Using our hypothesis relative to inflation in country f and to shocks on gov-
ernment expenditure and on inflation rate in country w, we can rewrite equation
(2a') in the following way,

(3) [ ]( )hhhhhh ppEvux −++= θ

where hhh bgu +=  can be interpreted as the government's total financial needs
net of interest payments, in the absence of shock on government expenditure.
We will further refer to hu  as being the government's core financial needs.8 Oth-
erwise, whhhh pbv µε −=  represents the sum of the shocks hitting the economy.
Moreover, hhhh b φηθ +=  corresponds to the global inflation tax base.

The credibility of a fixed exchange rate is quite often conditional to the occur-
rence of some specific events. For example, it could be more difficult to sustain
a fixed exchange rate regime in a slowdown period, as the government might
feel a stronger temptation to resort to unexpected devaluation in order to relax
its budget constraint. In our analysis, a devaluation can in fact be conditional on
government expenditure being higher than expected (i.e. private agents may
                                                          

8 In order to ensure 0≥hx , we assume that ε̂uh ≥ .
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believe that a devaluation might only take place if bad shocks affect government
expenditure). In this setup, we get multiple equilibria9 and observe, like Obstfeld
(1994) and Falcetti and Missale (1999), that foreign currency denominated debt
can sometimes lead to higher devaluation if the government finally reneges on
the fixed exchange rate.10

We will limit our attention to two cases: private agents can either believe that a
fixed rate is perfectly credible or that fixed parity will be sustained only if the
good shock hits their domestic economy (i.e. ε̂−  occurs).

As private agents are rational, it is important to determine in which cases such
expectations can be observed at equilibrium.

The decision whether or not to devalue is taken at the end of the final period
once the occurrence of shocks hε  and wp  has been observed. Consequently,
the government devalues when,
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We will examine the two cases of private agents’ expectations mentioned ear-
lier and determine in which circumstances those expectations can be formu-
lated. Next, we will analyze the effect of the debt structure on those expectations
and outline some implications relative to the influence of the currency composi-
tion of public debt on the credibility of the peg.

                                                          
9 In the sense that the same values of the government’s core financial needs can either

lead to a devaluation or not according to private agents’ expectations.
10 We recall in the appendix – section A.2 – that, as those authors demonstrated, in

some circumstances, foreign currency denominated debt could exacerbate the crisis if a
devaluation was to occur.
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Perfect credibility Let us first assume that the government can credibly commit
to a fixed exchange rate and that private agents expect the government to
maintain the fixed exchange rate anyway, i.e. even if the bad shock hits the do-
mestic economy. In this case, [ ] 00 == hh p,pE  and c = 0.

By means of equation (4), we know that this kind of expectations can be ob-
served when

(4a) whhhpcpchhwhhh pbˆkl,lukpbˆu µεµε +−=≤⇒≤−+ with

Hence, it is rational to expect [ ] 0=hpE  if the shock hε  is low enough.

Conditional credibility Let us also suppose that a contingent devaluation could
be observed. In this case, private agents expect the government to devalue only
if the bad shock hits the domestic economy (i.e. ε̂+  occurs). Moreover, the gov-
ernment is credibly committed to a fixed exchange rate when the good shock
hits the domestic economy. The domestic inflation rate finally observed under an
expectation of contingent devaluation will further be denoted by cc

hp . It will be

positive in the event of a bad shock.

Consequently, the home government sticks to a fixed exchange rate (i.e.

0=cc
hp ) if the good shock occurs, which happens with probability 

2
1 , and the

home government devalues (i.e. 0>cc
hp ) if the bad shock is observed, which

also happens with probability 
2
1 . In the latter situation, the government endures

the cost c and the size of the devaluation will be chosen so as to minimize the
government’s loss function in the last period. In other words, the government will
choose cc

hp  minimizing equation (1) s.t. (3) or,

( ) [ ]( ) pEpb-u  s.t.   
2

cc
hhwhhh

22
cc
hh

cc
hhh

p
pˆxc

px
Min

cc
h

−++=+
+

θµε
β

From the first order condition associated with this problem, we found that

[ ]( )
2
hh

cc
hhwhhhhcc

h
pEpbˆu

p
θβ

θµεθ

+

+−+
= ,

which happens with probability 
2
1 .

Consequently, the expected inflation under a contingent devaluation outcome

can be expressed as [ ] ( ) [ ]( )[ ]cc
hhwhhh

cc
hh pEpbˆuEpE θµελθ +−+−= 1

2
1 , which implies

that, defining ( )λ−=Λ 1
2
1 ,
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[ ] ( )εθ ˆupE h
cc
hh +

Λ−
Λ

=
1

By inserting this result in equation (4), we can determine the condition associ-
ated with a devaluation contingent to the occurence of the bad shock,

(4b) ( ) ( )Λ−+−Λ−=< 11  with
11 whhhcchcc pbˆkl,ul µε

On the contrary, in the event of a good shock, the government maintains its
fixed parity. Thus, by inserting private agents’ expectations

[ ] ( )







+

Λ−
Λ

= εθ ˆupE h
cc
hh 1

 in relation (4) and by assuming that the good shock is

observed, the fixed exchange rate regime holds if the following condition is ful-
filled,

( ) hhwhhh kˆupbˆu ≤+
Λ−

Λ
+−− εµε

1

So that, after some manipulations, we can consider that the exchange rate is
held fixed when,

(4c) ( ) ( ) εµε ˆpbˆkllu whhcc,cch −Λ−++=≤ 12   with
22

2. Home Government Decision in Period 0

In period 0, the government chooses hη  and hµ  in order to minimize its loss
function.

By using our previous results, we can determine the government's loss func-
tion in period 0, under perfect and conditional credibility.

The government's period zero loss function, associated with perfect credibility
of a fixed exchange rate, is equal to,

(5a) [ ] [ ]{ } { }2222222
0 2

1
2
1

wphhhhhh
pc bupExEL σµσβ ε ++=+=

The government's period zero loss function, associated with conditional credi-
bility of a fixed exchange rate, can be written,

(5b)
( )

22
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12
1 222

22

0
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b
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L
wphh

hhcc +
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=+












Λ−

+
= σµ

σλ ε

By examining pcL0  and ccL0 , we can determine that, in our setting, it is optimal

to choose 0=hµ .11 The intuition of this result is based on the fact that foreign

                                                          
11 The observed debt structure could differ from the optimal debt structure presented in

this paper because some elements are missing in our model. For example, the covariance
between shocks is not necessarily zero; this covariance can be specific to some countries
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currency denominated debt acts as a commitment device to low inflation, but the
variability of the payments associated with foreign currency denominated debt is
reduced when the latter is denominated in the currency of the partner country
rather than in a currency that floats against the home currency. Hence, we can
state that in a fixed exchange rate regime it is optimal to denominate the public
debt in the domestic currency or in the currency of the partner country. Moreo-
ver, by (5a and b) we can state that in the case of multiple equilibria “perfect

credibility” is preferable to “conditional credibility” as ccpc LL 00 ≤  when 0=hµ

whatever hη .

In order to determine further the influence of the currency composition of the
public debt on the credibility of the peg, we first need to carefully examine the
private agents’ expectations towards the credibility of the peg.

Private Agents’ Expectations and Credibility of the Peg

For the sake of brevity, let us only consider the case where perfect credibility
could always be a possible outcome, which means that pch lu ≤ , see equation

(4a). Thanks to equations (4a), (4b) and (4c), we know that pccc ll <
1

 and that

21 cccc ll <  when 0=hµ . Moreover, let us assume that 
2ccpc ll < . We can sum-

marize our developments by showing that for some values of the government’s
core financial needs, hu , different types of private agents' expectations can be
observed as shown in the figure.

Figure  1

Multiple Equilibria

                                                         
or some periods. The multiplicity of shocks observed in reality could explain that issuing
debt in various currencies could be motivated by the will to diversify the government's debt
portfolio. Despite this simplification, our model highlights that the observed changes in for-
eign currency denominated debt can be explained by an increase in credibility.

u 
h 

PERFECT CREDIBILITY 

CONDITIONAL CREDIBILITY 

lcc1 lpc 
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Figure 1 summarizes the potential credibility of the fixed exchange rate regime
according to the government's core financial needs. We have multiple equilibria
when the same values of hu  can be associated with a devaluation or a non de-
valuation equilibrium depending on private agents' expectations. This figure
shows that when the government’s core financial needs, hu , are situated be-
tween 

1ccl  and pcl , there are two possible equilibria depending on private

agents' expectations. Finally, when hu  are below 
1ccl , a fixed exchange rate is

perfectly credible.

It is possible to show that

i
iiii l,
l

,
b
l

,
c
l

,
l

∀<
∂
∂

<
∂
∂

>
∂
∂

>
∂
∂

0000
φβ

This means that increases in the cost of inflation or in the cost of devaluation
(respectively β  and c) enhance the credibility of the peg and that stronger in-
centives to devalue (increases in b or φ ) damage the credibility of the peg. The
transition process towards EMU has increased inflation costs and has reduced
inflationary incentives by imposing criteria relative to price stability, sound public
finances, and central bank independence. Those criteria could moreover induce
private agents to believe that their central bank could always abide by price sta-
bility, which amounts to a shift in private agents' expectations towards perfect
credibility.

As hk , hθ  and hλ  depend on the part of the domestic debt denominated in
the home currency, we also have to analyze the impact of public debt manage-
ment on the credibility of the peg.

Currency Composition of Public Debt and Credibility of the Peg

We demonstrate in the appendix, section A.3, that

000 21 <
∂

∂
<

∂

∂
<

∂

∂

h

cc

h

cc

h

pc l
,

l
,

l

ηηη

Consequently, foreign currency denominated debt, whatever the currency
used – that of country f or w – seems to increase the credibility of the fixed ex-
change rate.12,13 Nevertheless, we have shown that, under our hypothesis, the

                                                          
12 This result is well known in the literature examining the impact of debt management

policies on fixed exchange rate credibility. It has been highlighted by Giavazzi and Pagano
(1990), Obstfeld (1994) and Falcetti and Missale (1999) and (2000). Recent empirical evi-
dence seems to support this hypothesis as Amato and Tronzano (2000) have shown that
an increase in the share of foreign-denominated debt makes it possible to stabilize the Lira
exchange rate.

13 By using Velasco’s model, we neglect the fact that foreign currency denominated debt
can be used as a way to intervene on the exchange rate market in order to sustain the
currency. Nevertheless, as an increase in foreign currency denominated debt devoted to
performing exchange rate market interventions may temporarily improve the credibility of a
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domestic government prefers to issue debt denominated in the domestic cur-
rency or in the currency of the partner country. In the appendix – section A.4. –,
we explain in which cases, debt denominated in the currency of the partner
country can effectively be used in order to achieve a unique equilibrium of per-
fect credibility.

We have shown that foreign currency denominated debt may, in some cir-
cumstances, help to improve the credibility of the fixed exchange rate regime.
We have also demonstrated that the role of foreign currency denominated debt
as a commitment device to low inflation may disappear with the increase in in-
flation costs, with the decrease in inflationary incentives, or with a shift in private
agents’ expectations towards perfect credibility. This could explain the decrease
in foreign currency denominated debt observed during EMU process.

In the next section, we demonstrate that the enhancing credibility role of for-
eign currency denominated debt completely vanishes when the common central
bank is a credible institution able to commit to low inflation.

V. Common Currency Regime

In this section, we assume that countries h and f decide to share the same
currency and delegate their monetary policy to a common central bank. Conse-
quently, when those countries share a single currency, their monetary growth
rate, p, is chosen by their common central bank.

The share of each country’s public debt denominated in the world currency
will still be denoted by hµ  and fµ . As countries h and f now share the same
currency, the part of their respective public debt denominated in the new com-
mon currency corresponds to the part which is not denominated in another cur-
rency: hh µη −= 1  and ff µη −= 1 .

1. Common Central Bank Decision in Period 1

In period 1, the common central bank minimizes the following loss function
subject to relations (2a’) and (2b’).

(6) 0
2

222
1 >

++
= βαα

βαα
,,,

pxx
L fh

ffhh
EMU

This relation is similar to relation (1), but c disappears because of floating. The
optimal inflation rate can be found by minimizing 1

EMUL  with respect to p subject

to relations (2a’) and (2b’).

                                                         
peg, it does not necessarily refute the above-described impact of the currency composition
of public debt on the credibility of the peg.
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When the common central bank can perfectly commit to a zero-inflation out-
come, [ ] 0=pE  and the optimal inflation rate is zero.

When the common central bank cannot credibly commit to no-inflation, the
optimal inflation rate is positively related to inflation incentives and negatively
related to inflation costs.14 In this case, foreign currency denominated debt
should be used in order to reduce inflation.

2. Common Central Bank Decision in Period 0

Unsurprisingly, the decisions of the common central bank in period zero de-
pend on its capacity to commit to zero-inflation.

When the common central bank can perfectly commit to no-inflation, the ex-
pected loss function can be written,

(7) f
f

h
h

EMUL Ω+Ω=
22

 t)(commitmen 0 αα

where 22222
wj pjjjj bu σµσε ++=Ω .

In this case, the optimal debt structure corresponds to a debt which is com-
pletely denominated in common currency in order to escape shock from coun-
try w.

When the common central bank cannot commit to no-inflation, the loss func-
tion in period zero corresponds to 0L  (non-commitment), which is presented in

the appendix, section A.5. In this case, the optimal public debt structure de-
pends not only on inflation incentives and inflation costs, but also on the vari-
ance of shocks hitting the home government expenditure and the world price
level.

So, this model shows that foreign currency denominated debt is not attractive
when the common central bank is fully committed to no-inflation. Consequently,
countries deciding to join a monetary union endowed with an independent cen-
tral bank strongly committed to price stability should decrease the part of their
public debt denominated in foreign currency. This observation is consistent with
the empirical evidence presented in section II. According to our theoretical re-
sults, this means that the ECB can be considered as a credible institution able to
commit to low inflation.15

                                                          
14 The expression of the optimal inflation rate, in the non-commitment case, is presented

in the appendix, section A.5., equation (8b).
15 We can also note that the case of countries (such as Sweden and the United King-

dom) which are not members of the EMU and do not participate in ERM II could be mod-
eled as the common central bank case, except that 0=fα . Consequently, for those
countries, the recent increase in their central bank's independence should also be associ-
ated with a decrease in the share of their public debt denominated in foreign currency as
observed in table 1. Finally, within our theoretical model presented in section IV, the de-
crease in debt denominated in foreign currency, since the mid-nineties in Denmark, could
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VI. Conclusion

In this paper, we have investigated the role of the currency composition of
public debts under a peg and in a monetary union. The idea that foreign cur-
rency debt can rule out inflationary temptations is not new, but the contribution
of this paper is to show that moving from an asymmetric fixed exchange rate to
a single currency regime has an influence on the role of the public debt struc-
ture. First, we have shown that the credibility of a peg may depend on the man-
agement of the public debt structure. Second, we have analyzed the creation of
a single currency as a regime shift in which a new common central bank sets
the monetary policy. Our model explains that the share of debt denominated in
foreign currency should be reduced when countries decide to abide by criteria
improving the credibility of their fixed exchange rates. It also shows that when
this new common central bank is credibly committed to no-inflation, public debt
denominated in foreign currency should be reduced. Knowing that this trend has
been observed in EMU countries, this means that the ECB can be considered
as a credible institution able to commit to low inflation.

Summary

We analyze the consequences of the creation of EMU on the currency composition of
public debts and compare this situation with the pre-EMU one in which an anchor country
(Germany) was leading the monetary policy of the ERM. Empirical evidence shows that
the foreign currency public debt of some EMU members has decreased during the EMU
process. Within the paper's theoretical framework, this is an indication that the road to-
wards EMU increased the credibility of fixed exchange rates. This also means that the
ECB is perceived as a credible institution able to commit to low inflation.
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Appendix

A. 1 Budget Constraint

In order to simplify equations (2a and b), we assume that the real world inter-
est rate, r, is zero. Taking a first order Taylor expansion of the budget con-
straints around the point 0========= fwhwfhhfwfhfh eeeepppii  yields,

( ) ( )
( ) ( ) [ ]( )

( ) ( )
( ) ( ) [ ]( )ffffhfhfff

fwfwfffffffff

hhhhfhfhhh

hwhwhhhhhhhhh

ppEepib

epibpibbgx

ppEepib

epibpibbgx

−++−−−+

+−+−++=

−++−−−+

+−+−++=

φηµ

µη

φηµ

µη

1

1

Moreover, we assume that the relative purchasing power parity holds, which
means that the rates of currency depreciation are,

(Ia) fhfhhf eppe −=−=

(Ib) whhw ppe −=

(Ic) wffw ppe −=

We also assume perfect capital mobility so that the uncovered interest parity
condition is verified. Consequently, the domestic nominal interest rate can be
expressed as the sum of the foreign nominal interest rate plus the expected rate
of depreciation. Rational expectations and equations (I) imply that the expected
rate of depreciation is equal to the expected inflation differential. The equilibrium
domestic interest rate can therefore simply be expressed as

(IIa) [ ] [ ] [ ]fhfhffh pEpEieEii −+=+=

(IIb) [ ] [ ] [ ]wfwfwwf pEpEieEii −+=+=

(IIc) [ ] [ ] [ ]whwhwwh pEpEieEii −+=+=

If we replace ji  and je  in the linearized budget constraint with their values in

equations (I) and (II), if we assume that private agents require nominal interest
rates consistent with the Fisher relation and that country f can credibly commit to
price stability (which means that [ ] 0== ff pEp ), then governments’ budget con-
straints can be expressed by equations (2a’) and (2b’).

A.2 Foreign Currency Denominated Debt and Size of the Devaluation

As we assume that purchasing power parity holds and that the foreign cur-
rency inflation rate is always zero, i.e. 0=fp , the domestic currency devaluation
rate corresponds to the domestic inflation rate hp . A self-fulfilling exchange rate
crisis can take place when 

21 cchcc lul ≤≤ . In this case, the devaluation rate can

be,
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Assuming that 0=µ  (as we demonstrate in this paper, this is the optimal pol-
icy under our hypothesis), the sensitivity of the conditional rate of devaluation,

cc
hp , with respect to the part of the public debt denominated in domestic cur-

rency corresponds to,
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We can observe that this expression can be negative when devaluation is es-
pecially attractive due to its low cost (i.e. hβ  weak) and to high benefit from sur-
prise-inflation (i.e. hθ  high). In this case, the higher the part of the government’s
debt denominated in domestic currency, the lower the devaluation rate will be.

This effect can be understood by looking at equation (3): we can observe that
in the event of a devaluation, the existence of some bonds denominated in do-
mestic currency makes it possible to absorb a bad shock hitting the economy
( )0>hε  as this type of shock is associated with surprise-inflation. This effect,
which is called the hedging role of domestic currency denominated debt, corre-
sponds to the fact that in the event of a bad shock, the existence of domestic
currency denominated debt makes it possible to ease the budget constraint as
the shock is associated with surprise-inflation, which increases with the part of
the debt denominated in domestic currency. In the event of a bad shock,
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hh ppE
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θ

Consequently, as the hedging role of domestic currency denominated debt
makes it possible to compensate the adverse shock hitting the economy, the
optimal devaluation rate can be lower.

A.3 Credibility Regimes Depend on the Debt Structure

Let us first recall that ( )( ) ,pbˆkl,ˆpbkl whhhpcwhhhcc µεεµ +−=−Λ−+= 1
1

( ) ( ) ,ˆpbˆkl whhcc εµε −Λ−++= 12
2
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From this we can calculate that,
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A.4 Some Precisions Relative to Currency Composition
of Public Debt and Credibility of the Peg

It is important to note that debt denominated in the currency of the partner
country can only be used to achieve a unique equilibrium of perfect credibility
when 

11 cchcc lul ≤≤ , where il  corresponds to the minimum of il  reached when

1=η  and il  corresponds to the maximum of il  reached when 0=η .

In our setting, we have to consider the following cases:

• When the spending shock is so low that 
1cch lu <  whatever the debt

structure, the latter plays no role and perfect credibility can then be
taken for granted.

• When 
11 cchcc lul ≤≤ , we could have multiple equilibria, but the govern-

ment can induce private agents to believe in price stability by increasing
the share of its debt denominated in foreign currency.16

                                                          

16 By noting that 
1ccl  is always lower than pcl  and that ,

l
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lcc  we know that foreign debt helps to eliminate devaluations associated with the

occurrence of bad shocks when hu  is not too large; nevertheless larger values of hu  re-

main compatible with perfect credibility the larger β  and c and the smaller φ  and ε̂ . This
means that perfect credibility can more easily be achieved when the costs of inflation and
devaluation ( β  and c) are high and when the incentive to devalue is weak (φ  and ε̂ ).
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• Finally, when hcc ul <
1

 (which can happen as pccc ll <
1

), we have multi-

ple equilibria, but the currency composition of the public debt cannot be
used in order to induce private agents to believe in perfect credibility. As
public debt denominated in domestic currency is not the only source of
inflationary incentives, inflationary expectations could remain positive
even when the whole debt is denominated in foreign currency.

A.5 Common Central Bank’s Decision – Non-commitment Case

• In period 1, in the absence of a pre-commitment to price stability, the
common monetary policy consists in choosing p minimizing the loss
function (6) s.t. budget constraints (2a’) and (2b’).

By taking the expectation of the first order condition with respect to p, we find
the expected inflation rate in the absence of commitment,
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By inserting (8a) in the first order condition with respect to p, we get the equi-
librium consistent inflation rate when the common central bank cannot credibly
commit to price stability,
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• In period 0, the loss function of the common monetary authorities, which
is equal to the mathematical expectation of loss function (6), can be
written,
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I. Introduction

EMU macroeconomic institutions have been widely criticised. The ECB lack of
transparency and accountability has been often remarked in the press. Com-
mentators have pointed out that some national interests might have excessive
influence within the ECB Governing Council (Casella 2000a, 2000b; Gruner
1999). Moreover, the ECB stabilisation policy appears to some observers weak
and inconsistent, as if its decision-making procedures were not up to the task
(Favero, Freixas, Persson and Wyplosz 2000a, b). The Stability and Growth
Pact (SGP) reputation appears tarnished and revisions are recurrently sug-
gested.1

Instead of the SGP, Casella (1999) advocates the creation of a market for
tradable deficit permits. In the same vein, Casella (2000a) proposes a reform of
the ECB decision-making rule within the Governing Council. The market solu-
tions approach is presented as an alternative to the “explicit co-ordination re-
quired by the collective decision-making procedure …” (Casella 2000a, p. 9). In
our view, such an approach denies the very essence of the European integra-
tion process, which relies on co-ordination and agreement among the member
states over far more numerous issues than macro-economic policies (Von
Hagen and Mundschenk 2001, p. 1).

                                                          
∗ The authors wish to thank for their comments Alex Cukierman, Anton Muscatelli, Fran-

cesco Farina, Marco Catenaro, Riccardo Rovelli, Roberto Tamborini, the participants at
seminars held at the University of Siena and University of Trento. The authors are par-
ticularly grateful to an anonymous referee for many helpful suggestions. The usual dis-
claimer applies. Financial support from Fondazione Cariplo, C.N.R. (Contratto n.
98.03700ST74) and MURST (1999) is acknowledged.

1 The Economist (2001b, p. 13) is even in favour of scrapping the SGP. Politicians have
begun to float their interest for more flexible arrangements despite routine statements of
their commitment to the SGP (The Economist 2001c, p. 60).



Marco Lossani, Piergiovanna Natale, and Patrizio Tirelli324

In this paper, we discuss a reform proposal for EMU macroeconomic institu-
tions which rests on the generalised adoption of targets, for both monetary and
fiscal policies, to be integrated by a system of checks and balances. The new
arrangements for fiscal policies should induce EMU countries to internalise the
external effects of their own policies, therefore allowing a partial relaxation of the
SGP limits to national debt policies. As for monetary policy, we propose the
adoption of an inflation target, the assignment of ex-post assessing powers to
the Euro12-group and an internal reform of the ECB. The latter should limit un-
due nationalistic influences within the ECB governing bodies.

The paper is organised as follows. Section II and III discuss the institutional
design for fiscal policies and monetary policy, respectively. Section IV con-
cludes.

II. Reshaping National Fiscal Policies within EMU

To begin with, we recall the key aspects of EU institutional arrangements. The
Maastricht Treaty posits that EU fiscal policies are run nationally, following EU-
wide objectives defined on an yearly base by the Council of Economic and Fi-
nance Ministers in the Broad Economic Policy Guidelines (BEPGs) and within
the limits set by the SGP. According to Art. 99 of the Maastrich Treaty, the
Council of Economic and Finance Ministers (Ecofin) approves by majority voting
the adoption of guidelines and recommendations proposed by the European
Commission on matters of deficits, taxation and spending. National fiscal poli-
cies are regularly scrutinised to assess their conformity with the BEPGs. The
supervision task is assigned to the European Commission, which co-operates
with the Economic and Financial Committee and reports to the Ecofin. In 1997
the European Council established what is now known as the Euro12-group. The
latter provides a forum where, in connection to Ecofin meetings, the EMU fi-
nance ministers gather to assess EMU macroeconomic developments. The
Euro12-group has no legislative powers.

The SGP sets an upper limit on national deficits as a proportion of GDP (3%).
Countries are required to submit yearly their Stability and Convergence Pro-
grammes (SCPs) to the European Council. The European Commission evalu-
ates each SCP consistency with the medium-term objective of a budget close to
balance or in surplus. On these matters the Commission reports to Ecofin.
Countries failing to comply with the BEPGs or the SCPs are subject to censor-
ship by the other EU members. Only unjustified breaches of the 3% ceiling set in
the SGP cause the adoption of sanctions towards a country.

Out of this complex arrangements, the SGP has received most of the attention
by commentators as well as academics. The SGP presupposes a link between
fiscal discipline, monetary stability and growth. The economic literature identifies
different channels through which such a relation can work.2

                                                          
2 For a comprehensive survey, see Beetsma and Debrun (2002).
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1. The Pros and Cons of the SGP

Excessive deficits and the accumulation of debt occur because governments
underestimate the future consequences of current deficits (Alesina and Tabellini
1990) and have an incentive to use debt strategically (Persson and Svensson
1989). High levels of debt service force a country to increase its fiscal pressure
over time. To the extent that taxation is distortionary, output losses are incurred.
The ECB might therefore be pressured into accommodating monetary policy
(Artis and Winkler 1998). Beetsma and Uhlig (1999) show that, by acting non-
cooperatively, each union member underestimates the equilibrium debt levels
and the ensuing inflationary pressures. As a consequence, fiscal discretion
within a monetary union will generate larger debt levels than without a union.

If the transmission of fiscal shocks is negative, uncoordinated national fiscal
policies cause an undesirable policy mix (excessive deficits, taxation and inter-
est rate) and raise inflation expectations (Eichengreen and Wyplosz 1998; De-
brun 2000).3

The Fiscal Theory of the Price Level (Woodford 1995, 1998) identifies a third
channel: if both the monetary and fiscal authority stick to inconsistent paths for
their policy instruments, the price level adjusts to ensure that the inter-temporal
government budget constraint is fulfilled. Hence, in a “fiscal dominance” regime,
the monetary authority looses control over the price level. In this framework,
rules such as the SGP are needed to avoid a situation of fiscal dominance.4

Despite the consensus on the need for fiscal constraints, the specific features
of the SGP have been widely criticised.

The adoption of a uniform deficit ceiling does not take into account structural
differences across countries, such as different stocks of outstanding debt or the
asymmetric output effects of national fiscal stimuli. Buti and Sapir (1998) give
operational content to the notion of medium-term deficit objectives that would at
least allow for the correct functioning of the automatic stabilisers. They show
that adherence to the Pact requires very different structural balances across
EMU countries. In defence of the Pact, it might be argued that some asymme-
tries will disappear once debt levels have been harmonised below 60% and
automatic stabilisers are reformed and made more effective where necessary.
However, correcting excessive debt levels in countries like Italy and Belgium will
probably take a long time even if one takes at face value the official stabilisation
plans. Furthermore, it is not obvious that the SGP provides sufficient incentives
to induce a re-organisation of national welfare systems consistent with a flexible
use of fiscal policies.

                                                          
3 Under these circumstances, current deficits are too high for two reasons. On the one

hand, governments are not able to internalise the adverse consequences of their actions
on expectations. On the other hand, non-cooperation with the other national fiscal authori-
ties causes a deficit bias.

4 Leith and Wren-Lewis (2002) investigate the specific features of fiscal constraints de-
signed to ensure price stability in a monetary union. They argue that the SGP ceilings are
exceedingly restrictive.
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Focusing on the size of the budget deficits, the SGP provides at best limited
discipline for national fiscal policies that do not breach the 3% ceiling. This criti-
cism is based on two arguments. The first is that the Pact does not envisage
adequate incentives to the creation of surpluses during economic expansions
(Bean 1998, CESifo 2002, Canzoneri and Diba 2001). One could argue that the
risk of being forced to implement a procyclical policy in the face of a recession
should induce governments to adopt symmetric fiscal policies. Unfortunately,
adverse electoral incentives − one of the very rationales for the Pact − induce
national governments to underestimate the future consequences of an asym-
metric development of fiscal policy. In the present institutional set-up, the
BEPGs should provide guidance to national fiscal policies within the limits im-
posed by the SGP. Von Hagen and Mundschenk (2001, p. 24) argue that the
BEPGs enforcing mechanism relies only on moral suasion or reputation-
damaging peer pressure. They also point out that the connection between the
typical budgetary cycle and the discussion of national SCPs is at best feeble. As
a result, countries like France and Germany have been able to undertake sig-
nificant tax adjustments without mentioning them in their SCPs. The European
Commission (2000) remarks that quite often the measures taken or planned
within the SCPs are not thoroughly explained, preventing an effective process of
peer review within Ecofin. The above arguments are confirmed by the actual
behaviour of national fiscal policies between 1998 and 2000, when, despite the
good growth record, the progress towards fiscal consolidation was very slow
(CESifo 2002).

The second argument is that the SGP apparently ignores the fiscal distortions
which may occur under a balanced budget rule. Excessive taxation may in fact
arise as a consequence of time-inconsistent as well as beggar-thy-neighbour
policies.5 The issue of time inconsistency is described in Beetsma and Boven-
berg (1998), whose results crucially depend on the order of moves by the wage
setters, the national fiscal authorities and the ECB. In setting the tax rate, the
fiscal authorities foresee that the ECB will accommodate a tax increase. How-
ever, they do not internalise the fact that, being completely anticipated, such a
policy is ineffective. Another strand of literature (Levine and Pearlman 1998)
highlights that unco-ordinated fiscal policies are systematically characterised by
the incentive to relax the fiscal stance, in order to achieve an output expansion
through the appreciation of the real exchange rate.6 This result is typically ob-
tained in a symmetric framework, but it is easily extended to the realistic case of
asymmetries concerning national preferences and the economic structure of
EMU members. The common theme to these two contributions is the implicit
emphasis on the importance of commitment to announced tax/spending levels,
which may well differ across EMU member states.

                                                          
5 Successive interpretations of the Pact provided by the European Commission point at

the excessive fiscal pressure within the Euro area, implicitly confirming the importance of
the issue.

6 This effect is normally described in models that assume a negative transmission of fis-
cal shocks to the foreign demand. Catenaro and Tirelli (2000) demonstrate that the same
incentives exist in case of positive transmission if the fiscal authorities act as Stackelberg
leaders vis-à-vis the ECB, and the latter controls the inflation rate.



A Reform Proposal for EMU Institutions 327

The issue of how should national fiscal policies be implemented within the
SGP limits has quickly turned into a unco-ordination versus co-ordination de-
bate. In this regard, the main results emerged in the theoretical literature are
easily summarised. Unco-ordinated and fully discretionary fiscal policies are un-
desirable, due to adverse “political” incentives, the missing internalisation of
unfavourable effects on expectations, and spill-overs affecting the economies of
member states. Fully discretionary and co-ordinated policies have ambiguous
effects. On one hand, co-ordination worsens the time inconsistency of fiscal
policy, strengthening the public expenditure bias (Beetsma and Bovenberg
1998). On the other hand, the argument in favour of co-ordination is twofold.
First, co-ordination induces national fiscal authorities to internalise the transmis-
sion effects discussed in Levine and Pearlman (1998). Second, co-ordination of
countercyclical fiscal policies is always desirable, provided that appropriate in-
stitutional design removes the expenditure bias. To this end, Catenaro and
Tirelli (2000) propose the adoption of public spending targets.

Policy-oriented contributions have been characterised by opposing views.
Those who favour unco-ordination claim that governments should run a cycli-
cally-adjusted balanced budget (Alesina, Blanchard, Galì, Giavazzi and Uhlig
2001; CESifo 2002). In contrast with this approach, Von Hagen and Mund-
schenk (2001) argue that fiscal co-ordination is a necessary prerequisite to ob-
tain EMU club-goods such as price stability. The authors criticise the present in-
stitutional set-up, where BEPGs must be unanimously approved by the Euro-
pean Council (Art. 99 of the Maastricht Treaty) but only a subset of EU members
share EMU club-goods. The Commission (2001b) has explicitly recognised the
need for stronger co-ordination within the Euro area, and has put forward a pro-
posal. The latter is based on a stronger role for the Euro12-group, who should
articulate the policy responses to specific shocks. On the other hand the Com-
mission's proposal does not entail any enforcement mechanism and entirely re-
lies on unanimous consensus within the Euro12-group to put pressure on “devi-
ant” members.

2. A Proposal

Our proposal rests on the view that significant externalities arise when na-
tional governments retain full discretion in the setting of tax/expenditures rates.
Thus, there is a presumption that institutional arrangements which limit the dis-
cretionary power of national policymakers enhance efficiency. In particular, we
claim that:

Proposition 1: In addition to deficit ceilings, the endorsement of national
tax/expenditure targets, adequately supported by a system of checks and bal-
ances, will efficiently preserve the EMU-club good of price stability and induce
the internalisation of traditional spill-over effects. Moreover, commitment to fiscal
targets will prove consistent with more flexibility in the enforcement of deficit
ceilings than is currently envisaged in the SGP.

Discussion: EU allocation of powers is based on the subsidiarity principle, ac-
cording to which the powers of EU institutions should be limited to those tasks
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that cannot be adequately performed by its member states. Hence, we do not
argue that some governing body should interfere with national sovereignty in
fundamental decisions such as the choice of the welfare system by imposing, for
instance, an identical tax level across EMU countries. Institutions should instead
be designed to prevent the manipulation of fiscal stances aimed at achieving
short-term macroeconomic effects.

The centrepiece of our proposal is the adoption of fiscal policy targets. Each
government will be bound to announce a multi-year sequence of target levels for
public spending, taxes and deficit that are mutually consistent. Such targets are
a necessary requisite for policies precommitment, since they are used to ex-post
assess the actual behaviour of the national governments. The flexible imple-
mentation of targets for expenditures, taxation and deficit combines a more ef-
fective control on the expansionary bias of national fiscal stances with the use of
countercyclical policies. Several contributions have emphasised the importance
of fiscal stabilisation policies. Some authors (Canzoneri and Diba 2001; CESifo
2002) propose that the focus of the Pact be shifted from actual to structural defi-
cits. Others (Alesina, Blanchard, Galì, Giavazzi and Uhlig 2001) argue that,
within the SGP limits, countries should commit to stabilise the budget over the
cycle. Both suggestions are open to criticism. On one hand, although commit-
ment to a balanced structural budget rule would provide the appropriate mix of
fiscal discipline and flexibility, defining such a rule in practice may prove difficult
because short run measures of the structural balance are subject to a tremen-
dous uncertainty about the trend level of output.7 On the other hand, the sug-
gestion in Alesina, Blanchard, Galì, Giavazzi and Uhlig (2001) apparently ig-
nores that SGP deficit ceilings would clearly become superfluous if countries
were able to individually commit to a symmetric countercylical fiscal policy rule.
Therefore, instead of defining a constitutional policy rule, we sketch a system of
checks and balances, which should induce national governments to implement a
countercyclical rule.

Expenditure/tax targets have received much less attention than deficit objec-
tives in the EMU institutional set-up. In our view, both deficits and
tax/expenditure targets are important in preserving EMU price stability and
should thus be granted “equal treatment”. This requires that all targets are
credible and hence governments be made accountable for them at the Union
level. There must be absolute transparency over the management of fiscal poli-
cies. Finally, it is necessary to minimise the possibility that “political” conflicts
over the consequences of governments' actions are disguised as “technical”
controversies. To achieve these goals, we propose that: i) national targets be
co-ordinated ex-ante and turned into binding announcements; ii) specific en-
forcement powers be assigned to EMU peers; iii) the surveillance procedure be
strengthened.

Ex-ante targets coordination. Macro-economic efficiency may be attained only
if each country internalises the consequences of its own choices on EMU condi-
tions. This basic principle applies also to the definition of tax/expenditures tar-
gets. For example, the non-cooperative setting of taxation targets might gener-

                                                          
7 This is the reason why central banks never announce explicit output targets.
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ate excessive inflationary pressures.8 In our view, ex-ante co-ordination should
also be concerned with the macroeconomic consequences of foreseeable
structural reforms of the welfare state. It is well known that structural reforms
affect the macroeconomic policy stance and typically require a prolonged ad-
justment period. Such effects cannot be ignored, because of externalities on
other economies. Thus each country should retain the right to undertake struc-
tural reforms at its own choice, but the macroeconomic implications of transition
periods should be matter for ex-ante policy co-ordination9. The Irish transition to
a low-tax regime is a good case in point. Another good case in point is the hot
and somewhat confused debate that followed the EC recommendations to the
Irish government, showing that in this regard EMU policy co-ordination is still in
a flux (Alesina, Blanchard, Galì, Giavazzi and Uhlig 2001).

Binding announcements. Targets credibility requires an institutional set-up
such that announced objectives are not systematically disregarded. On the other
hand, the flexible implementation of targets allows to stabilise the economy. The
literature on the optimal trade-off between credibility and flexibility suggests that
ex-post deviations of actual policies from announced targets should be made
“costly” (Lohmann 1992). This is essentially the spirit of the SGP and we agree
with it. Still, deviations from announced targets can be made costly without giv-
ing up flexibility. This is obtained designing a system of checks and balances
among different institutional levels, whereby governments are induced to inter-
nalise the consequences of their own choices. We turn now to the main ele-
ments in such design.

Enforcement powers. A country willing to deviate from announced fiscal policy
targets should submit a request to proceed to the Union members. The request
will identify the underlying causes and the consequent domestic impact of the
proposed change in policy. Moreover, it will spell out its consistency with the an-
nounced medium-term objectives.

We propose that enforcement powers on specific intra-EMU matters, currently
entrusted to Ecofin, be handed over to the Euro12-group.10 The Euro12-group
will then be called upon to express a binding opinion about (proposed) devia-

                                                          
8 This conclusion can be intuitively demonstrated, by comparing the behaviour of a

country maintaining monetary sovereignty with that of a member of the Union. The first, in
selecting the taxation target, will take into account the impact of a distortionary taxes on
output, and therefore on the consequent inflationary pressures. The second will ignore the
symmetric behaviour of the other members of the Union and will underestimate the infla-
tionary impact of its own choices. As a result, the non-coordinated setting of the taxation
targets in the Union will lead to excessive levels of fiscal pressure. The same conclusion is
drawn by taking into consideration the possibility of increasing production through appre-
ciation of the real exchange that could be attained with a unilateral increase in the public
spending level.

9 This issue was implicitly acknowledged in the Lisbon meeting of the European Coun-
cil, when it was agreed that countries should present a yearly report discussing the inter-
actions between the domestic macroeconomic policy stance and the structural policies.

10 Our proposal is akin to the one put forward in Von Hagen and Mundschenk (2001),
who argue that coordination powers should be handed over to an Economic Policy Coun-
cil: “With an appropriate institutional design, such a council would enhance policy coordi-
nation by developing judgements about policy trade-offs and the distribution of adjustment
costs.” (Von Hagen and Mundschenk 2001, p. 23).
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tions from announced targets. Such opinion will be based on EMU-wide macro-
economic implications of the new policy course. As the Irish case clearly shows,
countries are unlikely to implement symmetric policies along the cycle, (e.g.:
they may not reduce taxation during a boom). The Euro12-group should monitor
countries for their compliance with the announced targets in good as well as bad
times. Finally, should a country disregard the Euro12-group opinion, it would be
subject to pecuniary sanctions.11

Since each decision is likely to have significant and asymmetric effects on the
welfare of each member country, hegemonic coalitions might bias Euro12-group
decisions in favour of specific national interests. It is therefore important to
regulate the Euro12-group discretionary power. Hence we propose that any de-
cision should respect an equal treatment principle, i.e. countries experiencing
similar cyclical conditions should be allowed a symmetric adjustment of their fis-
cal stance if they wish so. Decisions should be based on publicly disclosed mo-
tivations concerning the Union-wide effects of national policies and should take
into account the ECB's opinion12 about the inflationary consequences of the
policy change. Finally, the European Commission – whose objective function re-
flects the interests of the Union as such – should be appointed as agenda setter
for the Euro12-group meetings.13

Improved commitment to a broader set of targets allows to introduce new pro-
visions concerning deviations from deficit targets. The crux of the matter obvi-
ously is represented by requests to deviate from the 3% ceiling set in the SGP.
In our view, a country (a group of countries) should be allowed to increase its
deficit beyond the ceiling if: i) this is consistent with a balanced budget in the
medium term; ii) the remaining Euro12-group members agree to implement poli-
cies such that the Union-wide deficit does not exceed the 3% limit. This rests on
the important argument that EMU price stability depends on the global fiscal
stance (Von Hagen and Mundshenk 2001; Casella 1999). Thus, if current rules
allow for a global deficit close to 3% there is no need to sanction countries that
breach the SGP rule provided that EMU peers agree to co-ordinate the global
EMU stance within the SGP limit. As for decisions entailing a breach of the 3%
deficit rule at the Union level, Onorante (2002) shows that empowering the ECB
with the right to choose the excess deficit would entirely remove any spending
bias and leave room for enough fiscal flexibility. This solution may in fact be un-
feasible, as it would cause undue political pressures on the ECB. Bearing in
mind that the enforcement of the SGP ultimately rests in the sole hands of na-
tional governments, i.e. to the extent that transparency sufficiently raises the
                                                          

11 In contrast with the current arrangement (Artis and Winkler 1998; Casella 1999), the
implementation of sanctions should be devoid of any discretion.

12 At the present, the ECB plays a role in the policy coordination process via the Eco-
nomic and Financial Committee (EFC). The latter consists of representatives of national
administrations and central banks, of the European Commission and the ECB itself. The
EFC has an advisory and preparatory role for the European Council meetings. Our pro-
posal strengthens the ECB role in the policymaking process, extending the accountability
mechanism and favouring co-ordination between monetary and fiscal policy.

13 At present, the Euro12-group meetings are chaired by one of the finance ministers of
EMU members. We agree with the European Commission's request (2001b) of granting it
the right to advance economic policy measures and to participate into setting the agenda
for the European Council meetings.
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costs of running time-inconsistent fiscal policies, a viable alternative is to require
that the Euro12-group and the ECB issue a public statement arguing the case
for their preferred policy stance, leaving the final decision to a qualified majority
within the Euro12-group.

Surveillance procedure. The Amsterdam Treaty assigns the European Com-
mission the task of monitoring economic developments and policies in member
states. Given our emphasis on a broader set of policy targets, the Commission
surveillance tasks should be extended accordingly. As mentioned above, the
effectiveness of the surveillance procedure is currently impaired by the wide-
spread timing mismatch between the writing of SCPs and the national budget
cycle. The European Commission (2001a) itself has recently put forward some
practical suggestions aimed at improving EU budgetary surveillance. Three are
noteworthy: i) partners must be “pre-informed” in case of important policy meas-
ures; ii) the information content of the SCPs must be improved and standardised
across countries14; iii) the SCPs must be submitted to the competent authorities
in autumn each year. We favour the outright adoption of such proposals.

III. The Monetary Institutions

The following discussion focuses on two key aspects of EMU arrangements
concerning the monetary policy. The first is the ECB status as a goal-
independent Central Bank; the second is the composition of the ECB governing
bodies, where national interests are directly and explicitly represented. We will
argue that in principle such a combination of goal independence and national
representation can adversely affect EMU monetary policies, and probably lies at
the heart of the serious difficulties the ECB met in establishing a reputation vis-
à-vis the financial markets.

1. A Critical Assessment

The Maastricht Treaty assigns to the ECB price stability as its primary objec-
tive. Without prejudice to the primary objective, the ECB is committed also to
support the general economic policies of the Community and to promote the
smooth operations of the payment system. The assignment of lexicographic
preferences to the ECB can be interpreted as a device to enhance efficiency,
transparency and accountability in the conduct of monetary policy. However, the
ECB statute and the Bank's interpretation of it have been subject to sharp criti-
cisms, well summarised in Tabellini (1999). First, being goal-independent rather
than instrument-independent, the ECB enjoys excessive discretion. Second, the
endorsement of a monetary policy strategy based on the two pillars of consumer
price inflation and M3 growth may seriously hamper the effective accountability
of the Bank's actions. Third, the ECB has de facto shown little transparency, re-

                                                          
14 This requires the adoption of standardised statistical procedures across countries

and, more important, the elaboration of appropriate Union-wide indicators (European
Commission 2001a).
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leasing information useful to justify ex-post its operations, but of little avail in as-
sessing ex-ante how it intends to achieve its objectives.15 To improve transpar-
ency, the publication of the minutes of the Board meeting has been often in-
voked (among others, see Begg, De Grauwe, Giavazzi, Uhlig, and Wyplosz
1999; Eijffinger 2001). However, no decision has been taken in this direction,
causing also negative judgements by renowned Central Bank watchers (ABN
AMRO 2001).16

The large degree of independence enjoyed by the ECB Governing Council is
acceptable in principle. In fact, goal-independent central banks – notably the
Fed and in the past the Bundesbank – indeed retain a substantial degree of dis-
cretion. In particular, the Fed has often surprised markets (Mishkin and Posen
1997), and the Bundesbank has repeatedly accommodated substantial devia-
tions of the money supply from the announced objectives (Issing 1997). There is
a fundamental difference, however, between pre-EMU Bundesbank and the Fed
on one hand and the ECB on the other. In fact, EMU political fragmentation im-
pairs an ex-post assessment of the ECB actions. To the contrary, in the US
controlling powers are firmly in the hands of the central bank political principal
(Chang 2001), so as they were in Germany before EMU (Lohmann 1997).
Therefore the current ECB institutional set-up does not fit well with the global ar-
chitecture of EMU macroeconomic institutions, simply because there is a striking
imbalance between its degree of goal independence and the strength of ex-post
control. Furthermore, such imbalance leaves room for a potentially excessive in-
fluence of national interests within the ECB Governing Council. This may hap-
pen as a consequence of the peculiar arrangements characterising the ESCB,
where the NCBs constituting the ESCB are nation-based institutions and their
Governors’ votes in the ECB Governing Council may exert a distorting influ-
ence.17 In case of serious cyclical asymmetries across EMU countries, such an
influence may take place either through prevailing coalitions of national interests
or through paralysing conflicts.18 Both cases would be highly detrimental to the
credibility of the ECB as a European institution (Baldwin, Berglöf, Giavazzi, and
Widgrén 2000).

EMU monetary policy has been subject to several criticisms. According to Galì
(2001), it is simply difficult to interpret it in relation to the ECB self-declared ob-
jectives. The uncertain and ambiguous conduct of monetary policy is seen as
the consequence of internal conflicts. Market analysts seem convinced that de-
cision-making within the Governing Council is unlikely to rely on unanimous

                                                          
15 This criticism is partly attenuated by the recent decision to publish the forecasts.
16 The words of Baldwin, Berglöf, Giavazzi and Widgrén (2000, p. 40) well represent

dissatisfaction with this state of affairs: “The detailed study of EMU reform [concerning the
ECB statute] is difficult at this point because we do not know how the system works
now….”.

17 Thomas Mayer, an economist at Goldman Sachs in Frankfurt, stresses this point by
observing that Mr. Greenspan is a “strong leader who has managed to steer markets’ ex-
pectations skilfully. Mr. Duisenberg is more of a “moderator” of the ECB's 18-strong gov-
erning council…” (The Economist 2001a).

18 According to Eichengreen (1991), the Fed faced troubles of this sort in the years be-
fore the '29 crisis because of an institutional framework very similar (i.e. biased towards an
excessive influence of national interests) to the present ECB.
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consensus, as the ECB insists to be the case (The Economist 1999, 2000). To
the contrary, the Council appears – plausibly – characterised by contrasting
views among its members, due to the structural and cyclical divergences affect-
ing member states. To see that, recall the ECB's official position on the diver-
gence of regional inflation rates. The ECB (1999) insists that monetary policy in
the Eurosystem must be oriented to price stability for the Euro area as a whole,
and that possible phenomena of persistent divergence in the growth rates of
prices require structural policies. Favero, Freixas, Persson and Wyplosz (2000a,
p. 3 and p. 44) have criticised this claim: higher inflation in a region might be ac-
companied by localised real expansions that – without proper stabilising actions
– can favour a “boom and bust” development of asset prices, with possible
negative repercussions over systemic financial stability. Consequently, neglect
for the interregional inflation differentials is interpreted as the attempt to prevent
potential conflicts within the Governing Council. In the present institutional set-
up, such an attempt may be regarded as second-best policy to preserve the
ECB reputation as a European institution, but it is likely to generate inefficien-
cies in the conduct of monetary policy.

2. Independence, Transparency and Accountability for the ECB

The aim of our proposed reform is twofold. We suggest measures to increase
transparency and ex-post accountability in the ECB decision-making proce-
dures. At the same time, we propose to strengthen the ECB insulation from po-
litical influences that do not manifest themselves in the classical forms of ap-
pointment power and ex-post policy assessment. To this end, we identify institu-
tional arrangements such that the ECB governing bodies are made largely im-
mune from nationalistic influences, and NCBs simply act as ECB “local”
branches, providing “privileged” information about the actual state of EMU
regions.

New Jurisdictions for the NCBs. To prevent the over-representation of national
interests within the ECB Governing Council, the NCBs should be turned into re-
gional banks as in the Federal Reserve system, and should be fewer in number
than EMU members.19 This implies that the jurisdictions of the reformed NCBs
should no longer coincide with national borders. Instead they should be rede-
fined so as to reduce structural asymmetries among them20, limiting the risk of a
structural polarisation of the votes within the Governing Council. Moreover, in
light of the foreseeable EMU enlargement, re-design of jurisdictions could pre-
vent the dominance of small countries feared in Baldwin, Berglöf, Giavazzi and
Widgrén (2000).

                                                          
19 In view of the enlargement, Baldwin, Berglöf, Giavazzi and Widgrén (2000) suggest

either weighting NCBs’ voting rights by the country GDP shares or assigning monetary
policy to the Executive Board only. In the following we comment on both these proposals.

20 See Graboyes (1990) for a similar view. It is interesting to observe that the federation
of the local central banks in the US Federal System was preceded by a redefinition of ju-
risdictions which cut across state borders and local economies, so as to limit the risk that
representatives on the Fed Board could be captured by specific economic interests.
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Our proposal is likely to raise two objections. The first concerns the organisa-
tion of banking policy. In fact, in many countries NCBs have traditionally played
quite an important role for prudential supervision. By statute, the ECB is sup-
posed just to co-ordinate national banking policies and the Maastricht Treaty is
ambiguous about the allocation of powers. Perhaps not surprisingly, the NCBs
Governors opted to retain their powers. However, the ever growing integration of
European financial markets calls instead for the centralisation of banking poli-
cies (Prati and Schinasi, 1997; Begg, De Grauwe, Giavazzi, Uhlig, and Wyplosz
1999; Lossani, Natale and Tirelli 1999; Von Hagen and Mundschenk 2001, Uhlig
2002). Our proposal is likely to meet the stiff opposition of those who fear the
complete integration of national financial markets and see the survival of na-
tional regulators as a prerequisite for the protection of national champions in the
banking sector.21 In our view, this strengthens the case for a re-design of NCBs
jurisdictions. The second objection concerns the legal status of the regional
banks. At the present, the NCBs are the shareholders of the ECB. Each national
bank contributes to the capital of the ECB in proportion to national GDP. Seign-
iorage revenues are apportioned by a system of weighted votes assigned to the
NCBs Governors only. This should change, with all proprietary rights shifted to
EMU national governments. As for seigniorage, its distribution is a matter for
governments to discuss and should be assigned to the Euro12-group.

A new appointment mechanism for NCBs Governors. Following the re-design
of jurisdictions, NCBs turn into regional banks. Thus their Governors should be
selected according to a competence principle. The appointment power should
be entrusted to the ECB Governing Council.22

A rotation rule for the NCBs Governors right to vote. At the present, coalitions
forged by converging national interests can command a majority of votes in the
Governing Council. To remedy it, Baldwin, Berglöf, Giavazzi, and Widgrén
(2000) recommend assigning monetary policy decisions to the Executive Board
exclusively.23 Such proposal postulates that Executive Board members repre-
sent Union-wide rather than national interests. Given the current selection pro-
cedures this may well not be the case.24 Moreover, assigning monetary policy to
a body whose members are entirely appointed by elected governments may
trigger electoral cycles in monetary policy. Following the Federal Reserve ex-
ample, we would retain a role for the Governors of the newly designed NCBs.
Being non-political appointees, they should counteract the effects of shifting po-
                                                          

21 In this regard a good example is provided by the Bank of Italy, who retains the power
to discipline competition in banking sector.

22 In steady state, the ECB Governing Council will be composed by the Executive Board
members and by the Governors of the new regional banks. One could imagine several
transition rules consistent with the steady state.

23 Baldwin, Berglöf, Giavazzi and Widgrén (2000) contemplate also maintaining the pre-
sent arrangement while weighting the NCBs' Governors vote by their country GDP share.
Unfortunately, the weighting cannot prevent a nationalistic bias in policy making. Consider
an asymmetric shock which leaves Union-wide output unchanged but adversely affects
the largest economies in the Union. If the latter contribute for more than half of the Union
GDP, expansionary policies would be adopted, absent any need for them at the Union
level.

24 In support of this view, one has just to mention the controversy over the appointment
of Duisenberg as ECB President.
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litical majorities in the Union and thus in the composition of the Executive Board,
to prevent a nationalistic bias in monetary policy, However, given their pre-
sumably large number relative to the “political” appointees, we favour the adop-
tion of a rotation-voting rule for the NCBs Governors.25

A staggering of appointments. At present, Executive Board members are as-
signed staggered, even if non-renewable, terms. Instead, a NCBs Governor's
term of office has a minimum length of five years and is renewable. It follows
that members of the Governing Council change in an un-coordinated fashion
and some of them do not leave at all.26 In line with established theoretical results
(Waller and Walsh 1996), we favour the adoption of a proper staggering of ap-
pointments for Executive Board members as well as for NCBs Governors.

A re-design of information flows. Successful monetary policy depends on
timely and accurate information about the working of an economy. At the pres-
ent, the Governing Council relies on NCBs’ informational inputs in making policy
decisions.27 National interests would loose importance within a reformed ECB.
However, one cannot rule out the case where some local interests might affect
policy decisions. Even in the US Federal System FOMC members receive in-
formation processed only by the Board of Governors staff (Cecchetti 2001). One
might argue that, as long as NCBs can provided better or cheaper information
than the ECB staff, there is a cost in curbing local influences. However, whether
or not such cost is large, is an open question. Thus, following Cecchetti (2001),
we advocate for the ECB more centralisation of information gathering and proc-
essing than there is at the present.

Procedures for ensuring the ex-post accountability of the ECB. The ECB’s
“two-pillar strategy” assigns a prominent role to money growth targets as the first
pillar. This strategy has been widely criticised, either because it is of no practical
relevance, or because it might generate confusion and ambiguity. We take the
view that the ECB should discard the two-pillar strategy in favour of inflation tar-
geting. Following a contractualist approach (Walsh 1995, Persson and Tabellini
1993, Svensson 1997), we suggest that inflation targeting be supported by in-
stitutional arrangements designed to increase the Bank accountability. Given the
relative weakness of the ECB political principals, the endorsement of an inflation
target should per se strengthen ex-post control and help to anchor monetary
policy to EMU-wide objectives. Holding the ECB accountable by means of an in-
flation target requires that some key issues be settled: i) Should the ECB
autonomously select the target, or should it be agreed upon, and with whom? ii)
To whom should the ECB account for the actual implementation of monetary
policy?

                                                          
25 Rotation will naturally have to be implemented at least by the time the new accession

countries will enter EMU. The Nice Treaty (2000) simplified the procedure for changing the
voting system for the ECB governing bodies.

26 One of these is the Governor of the Bank of Italy, whose term length depends on
his/her retiring age.

27 Cecchetti (2001) argues that ECB economic forecasts are based on information ex-
plicitly provided by NCBs.
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We propose the following:

 i. By statute the ECB pursues price stability. We suggest that the ECB
retains the task of defining the medium-term inflation target consistent
with price stability.28

 ii. As in Tabellini (1999), a political principal should be charged with the
power of assessing the consistency between: a) announced policies and
the ECB constitutional mandate; b) announced policies and their actual
implementation. Following a conflict with the ECB, the political principal
is allowed to adopt a sanctioning procedure. The latter may take the
form of public and motivated censorship of the ECB policies or (possi-
bly) the imposition of fines on the Bank. If the political constituencies of
the European Union and of the EMU coincided, the European Parlia-
ment would be the natural ECB principal. However, only a subset of EU
countries share the EMU club-good of price stability. Thus we propose
that the Euro-12 group takes up the job. Should EU and EMU eventually
overlap, this choice should obviously be reversed.

IV. Conclusions

Our proposal for a revision of EMU institutions leaves two issues open:

• Do the elements constituting our scheme need a simultaneous imple-
mentation or is it possible to proceed to a “piece-wise” implementation?

• Would the proposed reform require a formal revision of existing
treaties?

As regards the first issue, the adoption of fiscal targets obviously requires the
contemporaneous design of checks and balances necessary to ensure both
credibility and flexibility in their implementation. For what concerns ECB reform,
stripping down the NCBs of their national character, albeit highly desirable, may
prove too difficult in the short term. In any case, the adoption of an explicit infla-
tion targeting regime coupled with stronger ex-post accountability would be a
first necessary step to curb national influences.

As regards the second issue, it is a delicate matter to establish how much of
our proposal can be implemented within the framework provided by the existing
treaties, perhaps exploiting the procedure of enhanced co-operation. This would
be the case for the new arrangements concerning the adoption of fiscal targets.

                                                          
28 Baldwin, Berglöf, Giavazzi, and Widgrén (2000) suggest that Ecofin be entrusted with

the power of setting the inflation target. This proposal closely resembles institutional ar-
rangements in the UK, where the government sets the year-to-year target in the budget
law. We disagree with them for two reasons. First, by including non-EMU countries Ecofin
cannot be an appropriate political principal for the ECB. Second, this approach leaves
room for the manipulation of the target for short–term purposes. In fact, the credibility of
their proposal would ultimately rest on the political costs of unexpectedly raising the target.
In our proposal, separation of powers supplements the transparency inherent to an infla-
tion targeting regime.
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To the contrary, the new clauses regulating budget deficits and the new ar-
rangements proposed for the ECB would certainly require a formal revision of
the Maastricht Treaty. In any event, our proposal is meant as a sketch rather
than a detailed blueprint for institutional reforms. The investigation of this issue
is left for future research.

Summary

Building on widespread criticisms of current EMU institutional arrangements, we sketch
a reform proposal for EMU macroeconomic institutions. We advocate the adoption of tar-
gets for both monetary and fiscal policies, to be integrated by a system of checks and bal-
ances. As for fiscal policy, expenditures, taxation and deficit targets will strengthen the
governments commitment and, at the same time, facilitate “well-behaved” stabilisation
policies. Turning to monetary policy, inflation targeting, alongside with the assignment of
ex-post assessing powers to the Euro12-group and an internal reform of the ECB, will limit
undue nationalistic influences within the ECB governing bodies.
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Reply to the Comment
Currency in Circulation, The Cash Changeover

and the Euro-Dollar Exchange Rate

by Franz Seitz and Ulrich Bindseil
to CESifo Working Paper 493, May 2001,

Why Has the Euro Been Falling?

By Hans-Werner Sinn and Frank Westermann

The paper by Seitz and Bindseil is a comment on our CESifo Working Paper
(see above) on the determinants of the euro exchange rate. We welcome the
publication of this comment in the ifo Studien as a matter of principle in a truly
academic debate, but we do not believe that the authors have made a relevant
contribution. We answer points made by the authors (in italics) one by one.

1. The liquidity management of the Eurosystem fully neutralises any reduction
of the banknotes in circulation (with regard to interest rates) by simply reducing
the funds provided to banks through open market operations.

The liquidity management we called “passive intervention”. Passive interven-
tion is the reason why the stock of money balances shrinks after a reduction in
demand. Indeed, passive intervention fully neutralises all effects on interest
rates, as we explained in detail, and yet there are clear cut exchange rate ef-
fects.1 Pointing to a behaviour of the ECB which we explicitly assumed and

                                                          
1 Passive intervention that stabilises the interest rate cannot fully neutralise the effects

on the exchange rate if the short-term debt instruments with which the Fed and the ECB
carry out their interventions (collateralised loans, treasury bills etc.) are not perfect substi-
tutes. Seitz and Bindseil mention in passing (section III) that the neutralisation of interest
effects would imply a neutralisation of exchange rates effects, too, but they give no argu-
ment whatsoever why that should be true. By contrast, in our paper, it is demonstrated
formally why an imperfect substitutability of the debt instruments that US and European
central banks use for passive intervention precludes a neutralisation of the exchange rate.
We show that the mechanism is the same as the one which implies the effectiveness of
sterilised interventions in the foreign exchange market. As we do not want to counter an
argument that has not been made we refer the reader to our paper.
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modeled, and using a language that sounds like a counter argument, but isn’t, is
mere rhetoric.

2. A change in the currency stock does not precede or “Granger cause”
changes in the exchange rate.

Of course, the decline in the stock of money balances does not precede or
“Granger cause” the devaluation of the euro. According to our theory, the de-
cline results from the described passive intervention of the ECB, i.e. from an im-
plicit counter reaction attempting to compensate for the demand shock which
caused the devaluation. Thus, if anything, a variation in the exchange rate
should Granger cause the variation in the stock of money balances. Showing
that the reverse causality does not prevail is, once again, a semantic exercise
phrased in a way that suggests a contradiction with our findings, but it is not a
counter argument.

Moreover, it is well known that applying the concept of Granger causality to a
pair of financial time series and its fundamentals will produce meaningless re-
sults, as one of them is forward looking. This is a well-known textbook fallacy.2

3. Until mid 2001, when the euro was particularly weak, the increase in total
euro area reserve requirements overcompensated the decline in the stock of
currency in circulation. The portfolio effect should therefore have worked in the
opposite direction, implying a revaluation of the euro.

This statement is empirically misleading and theoretically false. The reserve
requirements in the euro-system grew from the beginning of 1999 (January) to
the middle of 2001 (July) by 25.7 bn. euro. By contrast, the downward deviation
of the currency in circulation from its trend, which had begun in 1997, was al-
ready about 36 bn. euro in July 2001. Until the end of 2002 (December), the re-
serve requirements had risen by 27.4 billion euros, while the stock of currency in
circulation was down by 120 billion euro  (about 25%) against the trend.

More importantly, an increase in reserve requirements cannot be netted out
with a decline in currency in circulation because it has no exchange rate effect.
Under the new ECB rules, reserve requirements are interest bearing assets.
Thus an increase of these requirements does not imply a reduction in the stock
of short term interest bearing assets which could have compensated for the in-
crease of such assets in the international portfolio that resulted from the ECB’s
passive interventions following the negative money demand shock in eastern

                                                          
2 Suppose we test for Granger causality between share prices and dividends, we might

find that the share prices Granger cause dividends due to the forward looking nature of the
variable. The true causality is, of course, the other way around. Similarly, a variation in the
exchange rate could be caused by a correctly expected money supply shock although it
takes place before this movement. Furthermore, the causality can go both ways and the
granger causality should thus be implemented as a two sided test. The relative money
stocks Granger-causing the exchange rate would be consistent with our model as argued
above.
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Europe and that implied that these interventions could only mitigate, but not pre-
vent a devaluation.

4. In daily data, there is a negative correlation between the stock of European
currency in circulation and the value of the euro.

The negative correlation is an artifact. First, one wonders why the authors limit
their observations to the period January 1999 to December 2001. This is
strange, given that they possess the data for the full time series from 1993 on-
wards and given that the co-movements between the exchange value of the
deutschmark and the stock of deutschmarks in circulation on which our paper
focuses concerns the years before and after the Dublin Summit of 1996, i.e. the
period where increasing amounts of deutschmarks were absorbed in, and re-
pelled from, eastern Europe and other parts of the world.

Second, even for the limited time period chosen, the correlation does have the
right sign if a serious mistake in the authors’ calculation is corrected. The
authors correlate the trend in the level of the European stock of money balances
with the exchange rate between the dollar and the euro. This makes little sense
since they forget about the US stock of money balances. Suppose all advanced
economies have positive time trends in the levels of their currencies and the ex-
change rates between them have (positive or negative) time trends, too. In this
case the test of Seitz and Bindseil will confirm that the currency is positively cor-
related with the exchange rate in 50% of the cases and negative in the other
50%, but both findings would be meaningless.

To correct for this mistake we measured the correlation of the exchange value
of the euro with the ratio of the German and US stocks of currency in circulation.
This correlation turned out positive regardless of the frequency (quarterly,
weekly or daily), the type of filtering (ARIMA, HP-Filter, or no filter)3, or the
choice of time period after 1990 (including the pre-euro DM period, or not).4 In
particular, it turned out positive if the same data and the same time period were
used as in the comment by Seitz and  Bindseil.

                                                          
3 When looking at the ratios, the correlation is 0.65 (Weekly 1-1-1999 to 12-31-2001)

and 0.43 (daily 1-1-1999 to 9-12-2000), using the preferred filter of Seitz and Bindseil. This
also holds for most of the subperiods (0.97, 0.37, -0.75, 0.13, 0.95 in weekly and 0.61,
0.48, -0.89, 0.43 for daily data). The only exception is a few months around the date
1-1-2000, as there was a larger year Y2K effect in the US. We thank the authors for sup-
plying us with the daily and weekly data.

4 The positive correlation we reported refers to 11 years of quarterly data from 1990:1 to
2000:4. Our findings have been confirmed in monthly data for a wider range of currencies
and longer time periods by (Breedon and Fornasari, CESifo Forum, Fall 2001).
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5. A good exchange rate model is one that includes the risk premium in the
forex markets measured by the difference between the consensus exchange
rate forecast and the forward rate.

We do not share this view either, because it confuses explanatory and de-
pendent variables. Any meaningful theory of the exchange rate has to explain
variations in the exchange rate, given the expected future spot rate, because
these variations reflect fundamentals. In other words, it is necessary to explain
the change of the exchange rate from one point in time to another or, which is
equivalent when the interest rates are given, the difference between the future
expected spot rate and the forward rate. The authors regard the difference be-
tween a consensus forecast of the expected future spot rate and the forward
rate as an explanatory variable in their estimation equation for the exchange
rate rather than the dependant variable that needs to be explained. They there-
fore effectively explain the exchange rate with the difference between an exoge-
nous variable and itself. This must indeed yield truly wonderful and significant
results, but again there is very little to be learned from such an exercise.

We find it remarkable that the multiple regression Seitz and Bindseil use for
this type of “explanatory” variable does, in fact, yield the positive regression co-
efficient between cash and currency value that we claim and they deny (see fig-
ure 5). Unlike the correlation coefficients reported in table 3, here they indeed
regress the exchange rate to the ratio of German and US currency stocks. The
authors downplay this contradiction to their earlier empirical conclusions by ar-
guing that the coefficient is not statistically significant. This is true, but trivial,
given that the estimation was limited to a maximum of 30 data points and ex-
plains the exchange rate with itself.5

We conclude that most of the points Seitz and Bindseil make are irrelevant
and that their econometric apparatus is fundamentally flawed. Their comment
gave us the opportunity to document that the positive correlation between the
currency in circulation and the exchange value of this currency is robust in high
frequency data, although our model was aimed to explain only longer-term fluc-
tuations.

Concerning the validity of our theory we finally wish to point to the strong in-
crease of the euro and the stock of euro currency in circulation that happened
after the physical currency conversion in February 2002. This was exactly what
we had predicted.

                                                          
5 The model has seven variables and is estimated with only two and a half years of

monthly data. This is an obvious case of a small sample bias. As can be seen in figure 5,
the standard errors decrease as the sample size increases. The estimation starts with only
seven data points on the left-hand side of the diagram and has thirty data points on the
right-hand side.



Reply to the Comment by Franz Seitz and Ulrich Bindseil 345

References

Breedon, F. and F. Fornasari (2001), The Impact of Euro Notes and Coins, CESifo Forum
(Autumn), 49–51.

Seitz, F. and U. Bindseil (2001), Currency in Circulation, the Cash Changeover and the
Euro-Dollar Exchange Rate, ifo Studien 47, 531–548.

Sinn, H.-W. and F. Westermann (2001), Why has the Euro Been Falling?, CESifo Working
Paper 493, May.



Authors

Bas van Aarle, Ph.D., LICOS – Centre for Transition Economics, Faculty of Economics
and Applied Economics, K.U. Leuven, Debériotstraat 34, 3000 Leuven, Belgium

Giovanni Di Bartolomeo, Ph.D., University of Antwerp, Faculty of Applied Economics,
Department of Eonomics, Prinsstraat 13, 2000 Antwerpen, Belgium

Prof. Dr. Jerome Creel, OFCE, Research Department, 69, Quai d’Orsay, 75340 Paris
cedex 07, France

Prof. Jacob Engwerda, Ph.D., CentER Tilburg University, P.O. 90153, 5000 LE Tilburg,
The Netherlands

Prof. Dr. Marcel Gérard, Départemente Economie et Sociologie, Unité de Recherche
Arpège, FUCaM (Catholic University of Mons) and UCL (Catholic University of Lou-
vain), 151 chaussée de Binche, 7000 Mons, Belgium

Dr. Natacha Gilson, Départemente Economie et Sociologie, Unité de Recherche Arpège,
FUCaM (Catholic University of Mons) and UCL (Catholic University of Louvain), 151
chaussée de Binche, 7000 Mons, Belgium

Marco Lossani, Ph.D., Università Cattolica Del Sacro Cuore, Facoltà die Economia, Largo
Gemelli 1, 20123 Milano, Italy

Prof. Dr. Massimiliano Marzo, Università di Bologna, Dipartimento di Scienze
Economiche, 2, Piazza Scaravilli, 40126 Bologna, BO, Italy

Piergiovanna Natale, Ph.D., Università degli Studi di Milano-Bicocca, Facoltà di
Economia, Dipartimento di Economia Politica, Piazza dell’Ateneo Nuovo 1 20126
Milano,
Italy

Prof. Dr. Joseph Plasmans, University of Antwerp, Faculty of Applied Economics, De-
partment of Eonomics, Prinsstraat 13, B-2000 Antwerpen, Belgium and CentER for
Economic Research, Econometrics, P.O. 90153, 5000 LE Tilburg, The Netherlands

Prof. Dr. Hans-Werner Sinn, ifo Institut für Wirtschaftsforschung, Poschingerstraße 5,
81679 München und Universität München, Center for Economic Studies (CES),
Schackstraße 4, 80539 München

Prof. Dr. Patrizio Tirelli, Università degli Studi di Milano-Bicocca, Facoltà di Economia,
Dipartimento di Economia Politica, Piazza dell’Ateneo Nuovo 1 20126 Milano, Italy

Frank Westermann, Ph.D., Universität München, Center for Economic Studies (CES),
Schackstraße 4, 80539 München


