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Chapter 1

General Introduction

Whenever a group of individuals has to reach an agreement about a com-
mon cause, some method of collective decision making will be applied. In
this spirit, the theory of collective decisions is relevant for almost every
aspect of our lives. Examples include a family who wants to decide where
to go for holidays or a group of friends who has to choose how to spend
the night.

Likewise, every branch of economics knows its own collective decision
problem: Industrial organization is concerned with decisions on the future
course of a firm made by the board of directors, labor economics considers
recruitment decisions which are often taken by a commission and public
choice theory analyzes the provision of public goods.

In politics, there exist numerous applications of the theory of collective
decisions. To name a few, consider the agreement of a coalitional gov-
ernment on future taxes or the decision of a committee on the reform of
a certain law. International organizations like the European Union have
to build consensus about various politics, ranging from assessing excessive
deficits under the Stability and Growth Pact to the development of a Com-
mon Foreign and Security Policy. Moreover, the Governing Council of the
Furopean Central Bank decides on the common monetary policy for all
members of the Furopean Monetary Union.

Bearing in mind the broad relevancy of collective decisions, it is not
astonishing that examples of their analysis reach as far back as the fourth
century before Christ. Classical writings include Aristotle in ancient Greece
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and Kautilya in ancient India who explored collective decision making in
their books respectively entitled Politics and FEconomics (see Arrow et
al. [2002]). Moreover, there exists a long tradition of analyzing collective
decisions by means of mathematical methods. The rigorous analysis of
collective decision making was established in the eighteenth century by
contributions of Borda [1781] and Condorcet [1785] who were the first to
theoretically investigate the performance of different decision procedures.

During the further evolution of this theory, emphasis has been put
on the (strategic) interaction of individuals in collective decision making.
Since no individual lives in isolation, its actions, decisions and thoughts
influence others and thus in turn may affect the commonly desired decision.
If the well-being of an individual is directly affected by the actions of
others, a so-called externality is present. Therefore, external effects are
inherently omnipresent in collective decision making. For example, the
decision of the Governing Council of the Furopean Central Bank on the
common monetary policy may affect members as well as non-members of
the European Monetary Union in various ways. Furthermore, decisions
on environmental standards taken by the member states of the Furopean
Union have positive external effects on neighboring countries.

Once rational individuals perceive the possibility of manipulating the
decision in the direction of their own interest, they will not hesitate to
exploit this opportunity. The importance of strategic aspects in collective
decision making was already noted by Arrow [1951] who pointed out that
”Once a machinery for making social choices from individual tastes is es-
tablished, individuals will find it profitable, from a rational point of view,
to misrepresent their tastes by their actions”.

Taking strategic behavior and private information (tastes in Arrow’s
sense) into account, this leads to the theory of mechanism design. This
theory analyzes collective decisions when individual preferences are not pu-
blicly observable. As a result, individuals must be relied upon to reveal this
information. Again, it was Arrow [1951] who observed that ”Even in a case
where it 1s possible to construct a procedure showing how to aggregate indivi-
dual tastes into a consistent social preference pattern, there still remains
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the problem of devising rules of the game so that individuals will actually
express their true tastes even when they are acting rationally”.

In terms of mechanism design, any decision process can be seen as a
game form and the mechanism in turn describes the rules of this game. Spe-
cific equilibrium concepts are borrowed from non-cooperative game theory
in order to predict the behavior of rational individuals. If an equilibrium
of the game induced by the mechanism exists, it will be possible to as-
sign an outcome to the mechanism. Which allocations remain achievable
depends on the informational environment. On this note, mechanism de-
sign theory studies the extent to which the information revelation problem
constraints the way collective decisions can respond to individual prefe-
rences. Important early contributions to this theory include (among many
others) Clarke [1971], Groves [1973], Gibbard [1973], Satterthwaite [1975],
Arrow [1979], D’Aspremont and Gérard-Varet [1979] as well as Myerson
and Satterthwaite [1983].

This dissertation analyzes three different collective decision problems
when external effects are present and information is incomplete. In Chap-
ter 2, I focus on collective decisions where individually desired outcomes
are correlated but not identical. Each individual holds private information
that mainly concerns his own desired policy but also affects all other indi-
viduals. The analysis is general, but has numerous applications including,
for example, the common monetary policy of the Furopean Union or its en-
vironmental policy. This chapter originates from collaboration with Hans
Peter Griiner and will be published in the Furopean Economic Reuview.
Chapter 3 analyzes fiscal stabilization decisions under the Furopean Sta-
bility and Growth Pact when member states experience negative spillovers
of debt issuance due to a common monetary policy. Private information
on behalf of interest groups about costs or benefits of delayed stabilization
leads to a war of attrition that may be mitigated by a fine for deficits.
In Chapter 4, the influence of different decision procedures on the entry
decision into a monetary union in the presence of asymmetric shocks and
externalities in decision making is analyzed.
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1.1 Collective Decisions with Interdependent
Valuations

This chapter studies collective decisions with private information about
desired policies, when the individually preferred decision of an individual
does not only depend on his own private information but also on the private
information of the others. In contrast to the existing literature, we neither
restrict attention to political outcomes under individual utility maximiza-
tion nor focus on efficient aggregation of perfectly coordinated interests,
but instead vary the extent to which individual interests influence each
other. The question is how existing mechanisms perform when individual
preferences are correlated to a certain extent.

Considering direct mechanisms in which participation is not voluntary
and monetary transfers are ruled out a priori, we focus on two specific me-
chanisms, the median and the mean mechanism. The median mechanism
implements the median announcement, whereas the mean mechanism im-
plements the average of all announcements. The main difference between
these two mechanisms is how the implemented decision is influenced by
changes in the announcements of private information. Under the median
mechanism changes in extreme positions are disregarded, since the final
decision solely depends on the median. Under the mean mechanism ex-
treme positions influence the decision, since here all available information
is taken into account.

In this setting, we establish the existence of symmetric Bayesian Nash
equilibria of the corresponding games. In equilibrium, under the median
mechanism individuals understate their private information, whereas under
the mean mechanism they overstate it. As a consequence, the performance
of the mechanisms depends upon the extent to which individual interests
influence each other. With weak interdependencies, the median mechanism
outperforms the mean mechanism, whereas with strong interdependencies
it is better to use the average as decision mechanism.

Applications of this setting include the decision about the provision of
public goods and decision processes in international organizations, teams
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or firms. The example that inspired this work is the decision process in
the Furopean Central Bank. At least part of the information of members
of the Central Bank Council may be seen as their private information, for
example experience or expectations.

1.2 The European Stability and Growth Pact
as a Device for adequate Stabilization

A common monetary policy as conducted by the Furopean Central Bank
affects other national economic policies, for example fiscal or labor market
policies. In this chapter, I focus on the first of these relationships, i.e.
the interaction between one monetary authority and many independent
national fiscal policies, and analyze fiscal stabilization decisions under the
FEuropean Stability and Growth Pact. Three main questions are considered:
rationales for the pact, reasons for signing it and possible improvements.

Focus of the analysis is the adoption of a welfare increasing fiscal reform.
Private information about the costs of delayed stabilization leads to a war
of attrition between interest groups in the member countries of a monetary
union. Since the group that concedes first has to bear the larger part of
the necessary cutbacks, it is individually rational for each group not to
give in. I extend the basic set-up to the case of a monetary union in order
to model negative spillovers of debt issuance due to a common monetary
policy. Moreover, I introduce a fine for deficits to mimic some features of
the Furopean Stability and Growth Pact. Allowing for private benefits of
delayed stabilization is another important feature of the model.

The first result of this chapter is that deficit sanctions can indeed en-
force national commitment to stabilization. In the presence of private
benefits of delay however, the effect is not unambiguously positive. How-
ever, if the pact is carefully designed with respect to the height of the fine,
its introduction will lead to increases in welfare. On the other hand, the
pact does not implement the ex post efficient decision, i.e. delay of stabi-
lization when this is desirable. Therefore, I adapt an expected externality
mechanism to this setting. When there exists private information, this
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mechanism yields the best achievable outcome, but is unfortunately not
able to ensure voluntary participation ex post.

1.3 To join or not to join? Monetary Unifi-
cation & Decision Procedures

In tradition with the literature on Optimum Currency Areas this chapter
analyzes the costs and benefits of joining a monetary union. Here, the
trade-off concerns the costs of giving up independent monetary policy ma-
king and the benefits of gaining influence on union decisions. Assuming
that the candidate economy is influenced by union wide shocks as well
as by country-specific ones, accession reduces the possibility to react inde-
pendently on country-specific shocks. Supposing further that also decisions
taken inside the union influence the economic situation of the candidate,
entry offers the opportunity to influence decisions taken inside the union.
On the other hand, before accession potential members have to react on
union decisions in order to support their national economies what may
involve substantial costs.

In addition, the influence of three different decision procedures applied
in a federal union on the entry decision of a potential member is analyzed.
The decision procedures differ in the degree of influence they assign to
union members in joint decision taking. The first determines the union
wide decision as to maximize welfare. According to the second mechanism
the median of desired policies of the members is implemented. Finally, I
consider a procedure called rotation. Here, an exogenously fixed probabi-
lity is introduced with which one member may determine the union wide
decision alone. The performance of the procedures depends on the degree
of interdependencies between economies as well as on the specification of
national preferences.

The result of this chapter is that concentrating on the perspective of a
potential member unification performs relatively poor compared to separa-
tion. This holds irrespective of the decision procedure. The only possibi-
lity to make entry profitable for a potential member is to grant it a merely
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exclusive decision right in common policies. However and despite the fact
that transaction costs are not explicitly modelled, there exist combinations
of interdependencies and preferences that make entry desirable.



Chapter 2

Collective Decisions with
Interdependent
Valuations

2.1 Introduction

2.1.1 Decisions with public values

Many collective decision problems have in common that there is some
agreement between the individuals who are supposed to take decisions as
well as some disagreement. This chapter models such situations in an en-
vironment of asymmetric information by including interdependencies bet-
ween individual preferences. This means that the individually preferred
decision of a group member does not only depend on his own private infor-
mation but also on the other members’ private information. The questions
are how the decision mechanism should be designed and how existing me-
chanisms perform when individual preferences are correlated.

We consider a specific class of collective decision problems where each
of these has the following properties: In order to take a common decision,
all agents obtain private information (a signal) about their most desired
policy. However, no individual is perfectly informed about what would be
the privately optimal policy. This imperfection is due to spillover effects

11
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between the desired policies. The information of all individuals could be
used to calculate the private bliss points whereby each individuals’ private
information yields more information about its own bliss point than any
other individual’s private information. Decision problems are characte-
rized by one single parameter which measures the extent to which private
information affects all individuals.

In this setting we analyze a specific class of mechanisms. Participation
is not voluntary, therefore we can ignore any individual rationality con-
straints. Moreover, our mechanisms do not condition monetary transfers
on the agents’ announcements, in fact all monetary transfers are ruled out
a priori. Instead, the mechanisms map individual announcements of the
private information into the collective decision.

We concentrate on two mechanisms, i.e. the median and the mean me-
chanism. The median mechanism implements the median announcement,
whereas the mean mechanism implements the average of all announce-
ments. The main difference between these two mechanisms is how they
deal with the announcements of private information. Under the median
mechanism changes in extreme positions are disregarded, since the median
alone determines the final decision. On the contrary, the nature of the
mean mechanism is to take all available information into account. There-
fore, under the mean mechanism extreme positions influence the decision.

The main result of this chapter is the identification of two symmetric
Bayesian Nash equilibria of the respective games. The performance of the
mechanisms depends upon the extent to which spillover effects affect the
economy. With weak interdependencies, the median mechanism dominates
the mean mechanism, whereas with strong interdependencies it is optimal
to use the average as decision mechanism.

2.1.2 Some applications

One can think of a number of different applications of our framework: Any
setting in which the individually preferred decision does not only depend
on the agents’ own information but as well on the signals of the others fits
well into this framework.
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One example is the decision process in a common central bank like
the Furopean Central Bank (ECB). Here, national central banks may care
about a policy that accommodates macroeconomic shocks in their own
country while taking a collective decision about common monetary policy.
However, due to demand spillover effects, shocks in one country may affect
the desired policy in other participating countries. Most of the information
used by national central bankers within the Central Bank Council is com-
mon knowledge. Our model relates to a situation where at least part of the
information of council members is their private information. Hard data is
exchanged in the European System of Central Banks before decisions are
taken in the Governing Council. This data concerns recent economic indi-
cators, new figures on growth, employment etc. Nevertheless, there is some
soft information available to central bank governors which cannot be com-
municated. This information arises partly from the national central bank
governors’ experience in dealing with national data. Actually, this is one
justification why national central bankers should play a role in the deci-
sion process. Private information may also concern expectations about the
way in which other major macroeconomic players such as governments or
trade unions will react to certain central bank decisions. If national central
bankers are experts in this sense then there may be scope for manipulation
of information. If interdependencies are strong, the other central bankers’
information will be important for the nationally desired policy.

Our setting can also be applied to other international decisions such
as decisions about environmental policy. Basically, the nation states are
interested in achieving less pollution in their own country. On the other
hand, they have to take a common decision about certain environmental
standards. In addition, it may be the case that national governments
possess private information about the national amount of emissions, the
costs to reduce emissions or the economic consequences of a reduction.
However, the environmental situation in one country is co-determined by
the emissions in the neighboring countries. The nearer the location of
countries, the more important becomes private information obtained in
any single country. Take as a recent example the negotiations about a
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common European standard of reduction in C'O, emissions in preparation
for the Kyoto Protocol.

Another important application of our framework is the collective deci-
sion on the provision of a public good. Imagine a situation where infor-
mation about the desirability of a certain public good comes in two forms:
(¢) a measure of individual desirability of this particular good and (ii) a
qua-lity component that affects the desirability of all individuals in the
same way. Suppose that each agent receives a combined signal which is
related to his private component and to the quality of the good.! In this
case preferences about the provision of the public good are correlated but
not identical.?

Collective decision problems having the features described above can be
found also in many areas besides politics. Consider the following example
taken from industrial organization: a decision about the future orientation
of a firm has to be made. This decision has to be taken by the diffe-
rent heads of department. First of all, these heads are interested in the
performance of their own department. Beside this, they possess specific
knowledge about the conditions, needs or prospects of it. However, their
opinion about the future development of the firm is influenced by the con-
ditions obtaining in other departments as well.

2.1.3 Relation to literature

The mechanism design literature offers solutions to related problems, but
none to our specific setting. If there are no spillovers and side-payments
are allowed it always will be possible to obtain (Bayesian) incentive com-
patibility using an expected externality mechanism.? If informational and

! Another, possibly more complex and more appropriate, way to model quality components in public
good decisions would be to consider two signals, one on individual preferences and the second on quality.

2In our model the desired policy is linear in all agents’ signals. This particular specification arises
in the public goods example when the desired quantity of the public good is a convex combination of
the signal and the quality component and when the quality component is linearly related to all agents’
private signals.

3See Mas-Colell, Whinston and Green [1995], Arrow [1979] or D’Aspremont and Gérard-Varet [1979].
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allocational externalities are considered but monetary transfers are allowed,
the problem of efficient design has been analyzed in auction environments.*
Instead, we study the case where spillovers are present and monetary trans-
fers are excluded a priori. Moreover, we do not consider or look for optimal
mechanisms but concentrate on the performance of two specific mecha-
nisms.

Concerning the analysis of collective decisions, the setting of this chap-
ter builds an intermediate case between two frameworks commonly used
in the literature: On one hand, political outcomes under individual uti-
lity maximization are analyzed, i.e. the case of zero spillovers (see Vaubel
and Willet [1991] and the references therein). On the other hand, the lite-
rature deals with efficient aggregation of perfectly co-ordinated interests,
i.e. 100% spillovers (see Piketty [1999] and the references therein). Our
research focuses on the intermediate case: what kind of political outcomes
under different information aggregation mechanisms are to be expected if
individual interests are correlated to a certain extent? Thus, we do not
analyze political outcomes for a fixed degree of spillovers, but instead vary
the extent to which individual preferences influence each other.

Closest to our analysis is a recent paper by Rausser et al. [2003]. These
authors focus on so-called aggregation games under incomplete informa-
tion. Like in our setting, members of a group receive private signals and
have to take a collective decision. In contrast to our work, Rausser et al.
differentiate between two individual characteristics: one is privately known,
the other is publicly observed. Each individual’s payoff depends on his ob-
servable characteristic, the aggregate of individuals’ type realizations and
the outcome of the game. Thus, attention is restricted to what we call
the mean mechanism. In addition, a lower bound for admissible reports is
introduced. Rausser et al. establish the existence of a pure strategy equi-
librium in which individuals’ equilibrium strategies are strictly monotone
in their types. In equilibrium, the incentives to misreport are twofold: high
types overstate their private information, whereas low types understate it.
This kind of behavior is present in our analysis of the mean mechanism as

4See for example Fieseler, Kittsteiner and Moldovanu [2003] or Jehiel and Moldovanu [2001].
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well, since types above zero over-report and types below zero under-report.
The types at which announcement behavior changes are different, i.e. zero
in our analysis, some positive type in Rausser et al. This is due to the
different assumptions on the type space: whereas Rausser et al. focus on
positive types, we allow for negative ones as well.

Related to our work is a recent paper by Casella [2002]. In a similar
informational environment but with private values she proposes a voting
scheme for deliberations taken by committees that meet regularly. At each
meeting, committee members are allowed to store their vote for future use.
Although the scheme cannot achieve the first-best with more than two
voters, making votes storable typically leads to ex ante welfare gains. Her
paper differs from ours in that we do not consider developments over time.
Instead, we study a one-shot game excluding also any reputation effects.

Our model differs from a common value setting where individuals re-
ceive imperfect signals about a desirable course of action in the following
respect. An example of such a setting is the Condorcet jury problem where
all members of a jury receive a signal about the true state of the world. All
individuals would agree about the correct decision once they are perfectly
informed. In the common value setting individual information is correlated
with the true state of the world. In our model, all signals are related to
the desired decision in a deterministic manner. Hence, in our set-up in-
dividuals would still disagree about the collective decision when perfectly
informed. Moreover, perfect information would obtain if all private signals
were known.

The existing literature on decision making in a central banking con-
text focuses either on monetary stabilization policies comparing alternative
types of appointees (i.e. having different mandates) in the ECB Council
(e.g. Von Hagen and Siippel [1994]), on the implications of different policy
objectives of the common central bank (e.g. Gros and Hefeker [2002] and
Griiner [1999]) or on equilibrium incentive contracts in a multi-principal
agency framework (e.g. Dixit and Jensen [2000]). Instead, we ask how
the decision mechanism of the ECB should be designed if national cen-
tral bankers possess private information and their preferences are partly
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correlated. Our result translates to this context in the following way: the
larger the common component between member states, for example the
more national macroeconomic shocks affect all members of the union, the
more weight should be given to extreme positions in the ECB Council.

The remainder of this chapter is organized as follows: Section 2 intro-
duces the model presenting the first-best solution and the two mechanisms
we aim to study. The respective equilibria under those mechanisms are
calculated in Section 3 where results about the truthful revelation pro-
perties of the equilibria are given as well. The next section compares the
performance of the mean and the median mechanism for different degrees
of interdependencies and develops a concrete example. The robustness of
our results with respect to the specification of individual utility is analyzed
in Section 5 and Section 6 concludes. All omitted proofs can be found in
Appendix A.

2.2 The Model

We consider an economy which is populated by n individuals where n is an
odd number. A decision x € R has to be taken. Each individual receives
private information 6;. The parameters #; are distributed independently
over the same support © C R. Let f(6;) denote the respective density.
We assume that the expected value of all signals equals zero, i.e. F [0;] =
0 V i. The vector of private information is #. Individual preferences over
outcomes are characterized by the following von-Neumann-Morgenstern
utility function

ui(z,0) = — (v — 9:)2

where 67 describes the individually preferred decision. Individual utility is
maximized at x = 0 (i.e. when the individually preferred decision is actu-
ally implemented). The highest attainable utility is zero. The larger the
difference between the implemented policy x and the individually preferred
decision 67, the smaller is individual utility.
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The individually preferred policy €7 is a convex combination of i’s type
and the average of all others’ types, i.e.

0; =(1-a)b; +—Ze

JFi

The parameter a € [0, @] measures the extent to which interdependen-
cies align the preferences of all individuals. For the upper bound value
o= %1 all individuals share a common utility function with a maximum
at = Oprean Where Oyjean = Y iy 0i / n. For the lower bound a = 0 each
individual has his signal 6; as a private bliss point. For example, o might
measure the importance of a common quality component of a public good,
the degree of spillover effects between the members of the European Union,
closeness of geographical location or the degree to which firm departments

are interlinked.

2.2.1 Welfare

First, we describe the decision that maximizes welfare when there are no
informational asymmetries. Welfare is defined as the sum of individual
utilities, i.e. we take a utilitarian perspective. The sum of all utilities is
maximized if x* maximizes

ZUMUH Z —(x — 67)°.

=1

Optimality requires

— Z 2(z* — 07) = 0. (1)

Thus, it follows immediately that the decision z* is independent of the
degree of interdependency « and is determined by the average of all private
signals.

Lemma 1 The sum of all utilities is maximized at x* = 0 prean.
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Proof of Lemma 1:
Reorganizing (1) and substituting for 8 yields the result. m

The intuition for this result is that by summing up the utilities of all in-
dividuals any spillover effects are automatically taken into account. Lemma
1 implies that the mean mechanism would yield the first-best if truth telling
could be implemented for all degrees of interdependency. However, if in-
formational asymmetries are present, this first-best solution remains no
longer attainable.

2.2.2 The mechanisms

We consider the following two direct mechanisms excluding any monetary
transfers and ignoring participation constraints: All individuals are asked
for an announcement 6; € R of their private signal. The vector of announce-
ments is 6. Depending on these announcements the collective decision z is
taken.

The first mechanism we study is the median mechanism. Let

L Median = wMedian(e) = HMedian

where 0 Median 18 the median of all announcements.?® The median mechanism
implements this announcement and thus replicates majority decisions for
the case of zero spillovers. Another feature of this mechanism is that
changes in extreme positions are disregarded, since the final decision solely
depends on the median announcement.

The second mechanism we analyze is the mean mechanism. This me-
chanism is a mathematical representation of a decision procedure where
changes of all agents’ statements about the desired outcome are taken
into account. It is one example of a mechanism where the intensity of an
individual’s statement always affects the collective decision. Let

. 1 .
LMean = IMean<9) = E Zel
=1

SLet Opredian be the signal of the median individual. In general 8 y/egian = Orfedian is NOt true.
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This mechanism asks the individuals for their private information and im-
plements the average of all announcements. Consequently, the mean me-
chanism uses all available information, changes in extreme positions are
taken into account and thus extreme positions influence the common deci-
sion. This mechanism would implement the welfare maximizing solution if
agents were to tell the truth. Our analysis of the mean mechanism there-
fore describes the outcome when people behave rational in a set-up where
truth telling would maximize welfare.

2.3 The Results

In this section, we present two Bayesian Nash equilibria of the games in-
troduced above, one of the median and one of the mean mechanism. These
equilibria imply truthful revelation for certain degrees of interdependencies.

2.3.1 Equilibria

It is useful to define the desired policy of type 6; conditional on being the
median individual. It is given by

1 1
2(0:) == (1 —a) 0 + a (§E 61161 < 6]+ 5B [0 | 6> 92-]) .

This is the expected value of player i's ideal point 6 conditional on player
¢ being the median individual. We show that the profile of announcements

0 = (@1, . ,/H\R) where 6; = x(0;) Vi = 1,... ,n constitutes a symmetric

Bayesian Nash equilibrium under the median mechanism. There is one and

only one such equilibrium.®

Let U (92, Hi) denote the expected utility of player ¢ when he is of type

0;, announces 6; and all players j # ¢ announce according to z(6;). In a first

6There exists a continuum of other symmetric equilibria in which all individuals announce the same
type irrespective of their signal, i.e. 6;(0;) = 6 Vi. If all others announce according to 0,(0;) = 6, it

will be a best reply for ¢ to announce 6 as well, since on no account its announcement will change the
implemented decision under the median mechanism.
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step, we show that playing z(6;) is locally optimal when all other players
play z(6;).

Lemma 2 For given 6;, the function U <9¢,9i) has a local maximum at

Proof of Lemma 2:

Consider a marginal deviation from this announcement x(6;). Either
player i is pivotal or he is not pivotal when he announces z(6;). If player i
is not pivotal then a marginal deviation will not alter the outcome xy/cgian.
If player ¢ is pivotal, then his announcement will be the median announce-
ment and therefore his type 6; will be the median of all types. A marginal
deviation does not pay because it alters the implemented decision xp/egian.
However, x (6;) is already chosen optimally conditional on player i being

the median. Hence, any marginal deviation from x (6;) reduces U (91, 0;).

|
Lemma 3 For given 0;, the function U (@Z, 9i> is single peaked at x(0;).

Proof of Lemma 3:

Consider any other announcement @; < x(6;) of player i. Either player
1 is pivotal at @; or he is not pivotal. If player ¢ is not pivotal, then a
marginal deviation will not alter the outcome xjp/cgian. If his announce-
ment is pivotal, then one half of the other players j # i will make an
announcement below 9; This in turn means that one half of the other

players has a type below 2! (9;), since all j # ¢ announce according to

z (#;)." Player i's conditional desired policy is then given by the expected

"Note that o1 (-) exists because the expected signal of the others conditional on being the median
type will be strictly increasing in the type if the distribution has full support. Hence, x (-) is strictly
increasing in ;. Moreover, z (-) is differentiable in 6;.
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ideal point of player ¢ conditional on one half of the other players having
N
types smaller than z~! <91> , l.e.

~!

20;) = (1—a)b; +a (%E [ekwk <z (9)} +1E [ekwk > ) (9’)}) .
(2)
On the other hand, according to the definition of x(6;) it must be true that

~/

b=(1—a)z! (é;) P (%E [ekwk <a ! (9’)} +1E [ekwk > gl (9’)}) |
(3)

Finally, it follows from

A

0, < 2(0,) & 27! (9{) < 0;

7

and from equations (2) and (3) that
é; < :13/(91)
Thus, a marginal increase in the announcement 9: increases individual i's
expected utility, since it shifts the implemented decision in the direction of
its ideal point.
N

The same line of argumentation holds for announcements 6, > x(6;).

The single peakedness of U (él, 92') at x (6;) follows from this and from the

local optimality of x(6;). m

Proposition 1 There exists a unique strictly monotonous symmetric equi-
librium under the median mechanism. The equilibrium strategy s

2(0;)=1—-a)bi+a (3E[0;|0p < 0]+ 3E [0k | 0x>0]) Vi=1,... ,n

Proof of Proposition 1:

Existence and uniqueness follow immediately from Lemmata 2 and 3.
|

In the special case of a uniform distribution the equilibrium strategy
turns out to be linear.
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Corollary 1 Assume that all 0; are distributed uniformly over [—1,1].
Then, the equilibrium strateqy under the median mechanism s given by

Under the median mechanism individuals understate their private infor-
mation. With increasing degrees of interdependency (larger a) the private
signal becomes less valuable. Since individuals know that the median of
all announcements will be implemented, they try to profit from the others’
information. Their announcement is closer to zero than their true signal.
This is due to the fact that individuals with extreme signals take into ac-
count that — if they are the median — the expected value of the other agents’
signals will be closer to zero than their own signal.

While the median mechanism has an equilibrium in linear strategies
only for a certain distribution of types, the mean mechanism always has a
linear equilibrium. This equilibrium is unique up to a constant. According
to this strategy individuals overstate their private information.

Proposition 2 For all constants c1, ... ,¢, with Y ., ¢; = 0 the following
strategies constitute a Bayesian Nash equilibrium: 6;(0;) = n (1 — «) 0; +¢;
Vi. There exists no other equilibrium.

Proof of Proposition 2:
Take any profile §_; = (91 (01) 1. 0i1 (0i-1) , 01 (Bi1) 5., 0 (Qn))

as given. Individual ¢+ maximizes its expected utility if f; maximizes

n

Substituting for 67 yields

> 0; OO
méz?XE — T—(l—@)ﬁi—n_lzej
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or
_ -
ax E éi+1zn:é (1-a)f — — znje (4)
max —|—+- —(1—a)b; — ; :
éi n n j=1 ! n—1 7=1 !
JFi J#i
Let

1 . 0 —
7j=1 j=1
J#i J#

Then, (4) becomes
2 2
max F |— (—i + a)
0; n
or
A2
0. 2a-
max F |—— — —aﬁi — a2]
0, n n
Optimality requires
2~ 2
and thus,
0; = —nFE [a].

Using the fact that all ; have an expected value of zero and that

expectations are taken over all j # 7, we get
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and thus,

n

bi=n(l—a)b;—E|> 0;]. (5)
j=1
J#i
Hence, the best reply with respect to any profile é,i has to be linear

with slope n (1 — «). The fact that >, ¢; = 0 follows from (5) and the
assumption that F[0;] =0 Vi. =

In what follows we restrict attention to announcement strategies of the
form 0;(0;) = n (1 — ) 6; Vi, since the constant ¢; has no effect on expected
utility.

Under the mean mechanism individuals exaggerate their private signal
in order to cancel out the average taking implied by this mechanism. With
increasing degrees of interdependency this behavior becomes counterpro-
ductive and announcements approach the true signal.

Using the above calculated equilibrium strategies, it follows that

Corollary 2 The median mechanism has a symmetric Bayesian Nash equi-
librium in which agents announce their type truthfully if o = 0.

Corollary 3 The mean mechanism has a symmetric Bayesian Nash equili-

brium in which agents announce their type truthfully if o = o = *—.

2.4 Comparison of the mean and the me-
dian mechanism

This section compares the performance of the median and the mean me-
chanism for different degrees of interdependencies. First, we present results
that obtain independent of the underlying distribution of information pa-
rameters and for any number of agents. In the second part, we develop a
concrete example with uniform distribution and a small number of indi-
viduals.
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2.4.1 General results

We start the comparison by analyzing the properties of the two mechanisms
at the corner values of , i.e. at « = 0 and at a = a.

Proposition 3 For a =0 and n > 3 the sum of expected utilities is larger
under the median than under the mean mechanism.

Proof of Proposition 3:

For a = 0 it holds that 8; = 6,. Since the whole setting is symmetric, it
suffices to show that individual expected utility is larger under the median
than under the mean mechanism, i.e. that

IR R ")

First, consider the mean mechanism. In equilibrium individuals an-
nounce according to ; (6;) = nf; and thus expected utility for individual 4

is given by
[ n ) 2
E {— (Trtean — 92-)2} = F|— (M _ 9@) ]
- . 9
= E |- (Zei —92>
| i=1
- .
= E|-|> 0
j=1
J#i

= —(n—l)E[@?].

Under the median mechanism individuals announce their type truth-
fully, i.e. @ (0;) = 0;. Let Opredian denote the signal of the median individual.
Consider a situation in which n individuals decide and individual ¢ is not
included in the collective decision, i.e. a situation in which 0y/04i0n and 0;
are not correlated. Expected utility in this situation represents an upper
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bound to losses (a lower bound to individual expected utility), since par-
ticipating in the decision process can only improve upon the situation. If
Orredian and 6; are independent, individual expected utility is given by

E |- (I'Median - 91)2] = K {_ (eMedian - 91>2}
= -k [9?\46dz’an] - b [012]
> —2E[07].

The last inequality follows, because E [Qﬂedmn} can never exceed the
variance of any single information parameter 6;. This is true because the
product of probabilities can never exceed 1:

E [eﬁedmn}
= /@9?1?[91 <0]...p {9%1 < 91} P [9%1“ > 921 ..pln > 6i] f(6:)db;

62 £(0,)d0);
< [ oo
= E[67].

It remains to show that the lower bound on expected utility under the
median exceeds expected utility under the mean mechanism for n > 3:

B[] > —(n—1) B 6]

(n—3)E[67] >0

which is true for all n > 3. For n = 3 the lower bound on expected utility
under the median equals expected utility under the mean mechanism. Since
the lower bound is strict, this completes the proof. m

The median mechanism induces agents to tell the truth in the private
values case. This leads to a relatively high welfare level when median
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and mean are correlated. The mean mechanism instead induces agents to
exaggerate their private information. This explains the superiority of the
median mechanism. In general, the median mechanism does not implement
the first-best, since the first-best will only be implemented if the private
information of the median individual by instance is equal to the average of
all types.

Proposition 4 For a = & it holds that (i) the mean mechanism yields the
first-best and (ii) the median mechanism does not yield the first-best.

Proof of Proposition 4:

(7) From Proposition 2 it follows that under the mean mechanism agents
announce their type truthfully if « = a. Thus xyreen = %Z?:l f; and it
holds that 67 =13~ 6;. We obtain for the sum of expected utilities

B[S0 —(@atean — 0)%] = 0.

(73) It remains to show that
0>FE [22;1 — (TMedian — ‘9:)2} -

Suppose that the equilibrium under the median mechanism from Propo-

sition 1 maximizes expected utility. Let s (f) be the respective equilibrium
profile. Then

2 (5(0)) = Oprean = %Zei v 6.
1=1

However, from Proposition 1 we know that for some 6 some partial
derivatives of x (s (0)) are zero. This is so because the median is unaffected
by changes in extreme positions. Hence, x (s(f)) cannot equal 0y/eq, for
all 6. m

The intuition for this result is as follows: for @ = & individuals an-
nounce their type truthfully under the mean mechanism and we know al-
ready that the first-best solution is the average of all types. This yields part
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(7). However, the median mechanism does neither imply truth telling for
a = & nor does it implement the average of all private signals. Therefore,
it does not yield the first-best.

Now, we turn to the behavior of the sum of expected utilities under
both mechanisms for intermediate values of a.

Lemma 4 Consider the median mechanism. The sum of expected utilities
15 continuous in .

Lemma 5 Consider the mean mechanism. The sum of expected utilities
is (i) continuous in «, (i) strictly increasing in « and (iit) attains its
mazximum at o = Q.

Lemma 6 Consider the mean mechanism. Forn > 1 the sum of expected
utilities is (i) continuous in n, (ii) strictly decreasing inn and (iii) attains
1

its mazimum at n = —.

All the above yields our main result concerning the comparison between
the median and the mean mechanism:

Proposition 5 There exists an cy below which the sum of expected utilities
15 larger under the median than under the mean mechanism and there exists
an as above which the sum of expected utilities is larger under the mean
than under the median mechanism.

Proof of Proposition 5:
The result follows directly from Propositions 3 and 4 and Lemmata 4
and 5. m

If individual preferences are strongly correlated, then making all agents
participate in the decision will be better than restricting entry into the
decision process. If there is only a small common component then it will
be better to use the median mechanism. The intuition is that for weak
interdependencies the equilibrium strategy under the median mechanism
implies announcement behavior close to truth telling whereas the equili-
brium strategy under the mean mechanism leads to strong exaggeration of
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private information. Therefore, average taking is outperformed by ignoring
some of the information available. Since the degree to which a influences
untruthful announcement behavior is stronger under the mean mechanism,
this intuition holds for a wide range of interdependencies, only for very high
degrees it is reversed.

2.4.2 Example with uniform distribution

Assume that all §; are distributed uniformly over [—1,1] and that n = 3.8
Then, the comparison between the median and the mean mechanism can
be extended and we obtain the result that there exists a unique point
of intersection for the respective sums of expected utility under the two
mechanisms.

Corollary 1 tells us that for uniform distribution the equilibrium stra-
tegy under the median mechanism is given by 6;(6;) = (1 — %oz) 0; Vi and
thus Zazedion = (1 — %a)@ Median- Then, expected utility for individual 2 is
given by

B |~ @etion — 03)’]

1 L e g1 o 2
_ ! / / ((1 _ —a) C(1—a)t— L0 + 93)) 005610,
4 J 1)1 Jo, 2
1 [t « 2
— / / (1 — —Od) (1 — Oé) 92 - = (91 + 93)) d93d01d92
4 )01 Jo 2

1oLt
419291(

Since our whole setting is symmetric, we obtain for the sum of expected

2
(1 — % ) (1 — Oé) 0y — % (91 + 93) dfsd6,do-

utilities under the median mechanism

8We conducted a similar analysis for the case of n = 5 and n = 7, but for expositional purposes only
the detailed results for n = 3 are given.
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3

33 11 4
> B |~ (@yetion — 03)°] = =507+ —a - <. (6)
- 200 5 5

Differentiating with respect to « yields

1 —(atedian — 07)°
(EEh o 00]) "

which is larger than zero V o € [0, @). Thus, the sum of expected utilities

is strictly increasing under the median mechanism and yields a maximum
2

3 A
Under the mean mechanism agents announce 6;(60;) = 3(1 — «)0; for
n = 3. Thus, Zyean = (1 — ) Z§:1 0;. The sum of expected utilities is

then given by

for a =

3

DB |~ atemn = )]
_ _g /11 /11 /11 ((1 ~a) 23:9 —(1-a)0 = S0+ 93)>2d91d92d93

9
= —5042 + 6 — 2. (8)

Differentiating with respect to a yields

d (E [Z?:l —(TMean — ‘9?)2})
do

— —9a + 6. (9)

From Proposition 5 we know that there exists an a; below which the
sum of expected utilities is larger under the median than under the mean
mechanism and that there exists an ay above which the sum of expected
utilities is larger under the mean than under the median mechanism. For
uniform distribution of the information parameters the two points coincide,

le. ap = a9y =: .
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The existence of a unique point of intersection can be established by
comparing the slopes of the sum of expected utility under the two me-
chanisms, since both are strictly positive for the relevant range of a. Under
the median mechanism the slope is given by equation (7) and under the
mean mechanism by equation (9), respectively. For all « € [0, &) it is true
that

33

+11< 9a 4 6
——a+— < -9«
10 5

and therefore o* exists.

The sum of expected utilities under the median mechanism is given by
equation (6) and under the mean mechanism by equation (8). The point
of intersection o* is then determined by

33 ., 11 . 4 9
929 i R 6ot — 2
0" THY 5T 3o the

which yields
2 2
1o ==1—v19.
G2 =3 Em VI

Since aj > a = %, o is the unique point of intersection in the relevant
interval.

The following pictures show the sum of expected utilities under the
mean and the median mechanism for n = 3, 5 and 7 and uniform distribu-
tion of information parameters. In each of these cases, we obtain a unique
point of intersection o*.

Figure 1: n =3
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Figure 2: n =5
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2.5 Robustness

So far, our results have been derived for a particular class of quadratic
utility functions. These utility functions describe a situation where in-
dividuals are risk averse with respect to the size of the deviation of the
decision z from their ideal point #;. Our result on the welfare comparison
of the two mechanisms presented in Proposition 5 also holds under a linear
specification of utility which corresponds to the case of risk neutrality.
Consider the following von-Neumann-Morgenstern utility function

u(z, 07) = — [z = 6;].

In contrast to Lemma 1 we get
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Lemma 7 Consider any vector 6 of private signals. Benthamian welfare
is mazimized if and only if * = median(67, ... ,0)).

Proof of Lemma 7:

Consider any deviation from the median of all ideal policies, i.e. from
median(607, ... ,0,). With linear utility, this deviation costs more than half
of the individuals one unit while less than half of the individuals gain. m

Figure 4 presents the basic intuition underlying this result for the case
of three individuals. This extends to any number n of individuals.

6, = median (9,, 0, 03)

1
| | > | ®

Figure 4: Utility under Risk Neutrality

It is useful to consider the implications of the changed utility specifica-
tion for an individually desired policy £ when individual ¢ does not know
its ideal point with certainty.” Since all §; are distributed independently
with density f (6;), this defines a probability distribution for each #; over
©. Let ¢ (67) denote the density of this distribution and median (¢ (67))
the respective median.

Lemma 8 Consider an individual i with an ideal point 8; distributed accor-
ding to the density 1 (07) . Ex ante individual i's preferred decision T is the
median of the distribution of his own ideal points, i.e. median (¢ (67)) .

9Under quadratic specification of utility this policy Z corresponds to the mean of the distribution of
the individually desired policy ;.
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Proof of Lemma 8:

Any deviation from this choice triggers a marginal loss of 1 with proba-
bility of more than 1/2 and a marginal gain of one unit with a probability
below 1/2. m

Proposition 1 no longer holds under the linear specification of utility. In
order to transfer the result, we have to introduce some more notation: Let
¢ (0;) denote the density of the distribution of the average of the signals
of all agents j # ¢ conditional on 6; being the median. Let median (¢ (6;))
denote the median of this distribution.

Proposition 6 Consider a linear utility function of the form u(zx,0;) =
— |x — 07|. There exists a unique symmetric strictly monotonous equili-
brium under the median mechanism. The equilibrium strategy s

0:(0;) = (1 — &) 0; + a median (¢ (6;)) Vi,i=1,... n.

Proof of Proposition 6:

Following the same line of argumentation that leads to Proposition
2, note first that the announcement 92(91) is a local maximum of player
i's expected utility given #; and all other j # ¢ announcing according to
9j(9j). Consider a marginal deviation from this announcement. If player i is
not pivotal, then a marginal deviation will not alter the outcome xp/cgian.
If player ¢ is pivotal, then we know from Lemma 8 that he will choose
the median of the distribution of his own ideal points as the common
decision. Conditional on being the median, this becomes (1 — a)6; + «
median (¢ (6;)) . Thus, marginal deviations from 6;(6;) reduce expected
utility of player 1.

Moreover, player i's expected utility is single peaked at @1(91) given
0; and all other j # ¢ announcing according to 9j(9j). This is due to
the monotonicity of the median of ¢ (6;) in the signal of player i and the

A1
consequential existence of §, (). This completes the proof. m
It can be easily seen that the equilibrium of Proposition 2 still exists

under the linear specification of the utility function if the distribution of
information parameters is symmetric. The intuition is that any change
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in 6; does neither affect the median of the distribution of the average of
the signals of the other individuals nor does it affect the median of the
distribution of the average of the announcements of the other individuals.
Therefore, according to Lemma 8, agent ¢’s favorite decision is shifted by
n(1— a)Ab;.

Another straightforward consequence of Lemma 7 is that the median
mechanism maximizes ex ante expected utility in the private values case.
In this setting, the median mechanism (again) induces truth telling. This
maximizes welfare with linear utility. Moreover, for symmetric distribu-
tions of types, the median mechanism still yields higher ex ante expected
utility than the mean mechanism in the private values case. Proposition
4 (i) on the mean mechanism instead holds and it remains true that the
mean yields more expected utility than the median mechanism in the case
where a = @. Continuity again implies that there exist upper and lower
bounds on « such as in Proposition 5.

2.6 Conclusion

The problem analyzed in this chapter is one of collective decision tak-
ing. If the individuals who are supposed to take a common decision are
asymmetrically informed and if there are interdependencies between the in-
dividually desired policies, how should a decision mechanism be designed
that maximizes the sum of expected utilities? Our analysis of this problem
concentrates on two specific mechanisms, i.e. the median and the mean
mechanism, and obtains the following: Under the median mechanism in-
dividuals understate their private information, whereas under the mean
mechanism they overstate it. As a result, the median performs better than
the mean mechanism in terms of expected utility maximization for weak
interdependencies. For high degrees of interdependency is this mechanism
outperformed by the mean mechanism.

Returning to the provision of a public good, we can conclude that
the median mechanism will perform better than taking the average if the
idiosyncratic component of individual preferences is strong. Disregarding
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extreme positions — as does the median mechanism — seems to be favorable
in this case. Only if the quality component becomes very important, it
would be better to change the decision mechanism and use the average of
announcements.

Starting from our research there are three directions to proceed. First,
in this chapter we abstracted from individual rationality considerations,
since in many collective decisions participation is not voluntary. However,
if we take participation constraints into account, the traditional solution
prescribes an outside option to be implemented if an individual opts out.
This in turn leads to changed interim individual behavior and to different
equilibrium outcomes — with the status quo maintaining in many instances.
But in our setting, due to interdependent valuations, even individuals not
participating in the mechanism would be affected by the common decision.
This would imply endogenizing the participation constraint (following Je-
hiel et al. [1996]).

Relating our results to decisions taken by majority rule, it is not obvious
how a majoritarian decision in a committee should be modeled. In the pri-
vate values case the median mechanism is certainly a good approximation
of the actual decision procedure. However, in a setting with interdependen-
cies there may be scope for pre-vote communication. When communication
plays a role, the median mechanism need not be the correct representation
of a majoritarian decision. However, the result of this chapter indicates,
that voting without communication can dominate the mean mechanism.
This leads to the second extension, the analysis of pre-vote communication
in a modified two-stage game. The question is if an improvement upon
the equilibria of the original game is possible when people are allowed to
communicate before they have to vote. It is well known that equilibrium
behavior may be affected if agents have the opportunity to exchange infor-
mation prior to playing some game (see Crawford and Sobel [1982]).

Finally, another question we did not address is the design of an optimal
mechanism for the class of collective decision problems studied. This would
mean to find a mechanism that implements the first-best for all degrees of
spillovers, not only for the maximum amount.



Chapter 3

The European Stability
and Growth Pact as a
Device for adequate
Stabilization

3.1 Introduction

Since European monetary unification has taken place, attention has shifted
from the overall desirability of a monetary union in Europe to the influence
that a common monetary policy as conducted by the Furopean Central
Bank (ECB) has on other national economic policies (e.g. Hughes Hallet
et al. [2001]). Examples are the interplay between one monetary authority
and many independent fiscal authorities or many independent labor market
policies.

This chapter concentrates on the first of these relationships and tries
to answer three main questions: First, I try to find reasons for such ar-
rangements as the European Stability and Growth Pact (SGP). It is not
obvious in the first place, why independent countries voluntarily confine
the freedom of their national fiscal policies. Moreover, I want to answer
why the SGP was signed, despite the fact that future situations could arise

38
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in which the fulfillment of the pact would be hard to achieve — and this
was foreseeable at the point in time of signing. Finally and as a contri-
bution to the ongoing debate about the reform of the European SGP, 1
introduce a direct mechanism in order to analyze whether it may achieve
better outcomes than the pact.

Details of the features of the SGP are given in Section 3.2.2, but let me
here briefly introduce its rationale. According to Eichengreen and Wyplosz
[1998] the most important reason for the Furopean SGP is to protect the
common central bank from pressures for an inflationary debt bail-out.'
These pressures could arise because in a monetary union the costs of debt
(in terms of higher inflation) are borne by all residents of the EMU zone
rather than solely by the citizens of the responsible country. Thus, govern-
ments have an incentive to run riskier policies (higher deficits). Moreover,
if the common monetary policy is geared to union averages, the inflatio-
nary response of the common central bank to an increase in debt in one of

many countries will tend to be smaller.

If the union central bank is politically independent, negative spillovers
created by a common monetary policy will constitute no problem. In the
case of the ECB this fact is not only discussed in-depth in public (e.g.
The Economist [2003]), but some features embodied in the Treaties of the
Furopean Union and in the FCB’s own statutes [1992] raise some doubts.
First of all, the Maastricht Treaty contains a no-bail-out rule that prohibits
the ECB from purchasing public debt directly from the issuer. Secondly,
the main goal of monetary policy as conducted by the ECB is to maintain
price stability. This, however, does not rule out the possibility to include
other economic factors in conducting monetary policy whenever price sta-
bility is not in danger. Finally, the Furopean SGP may be interpreted as an
instrument of further protection for the common central bank, since it con-
fines the possibility of member countries to issue debt. As such there exist
at least three provisions to safeguard the common central bank, despite it
being entirely independent on paper.

100ther reasons could be to offset the political bias towards excessive deficits in participating countries
or to encourage policy co-ordination among member states.
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In this chapter I do not ask the question why budget deficits arise,
but shift attention to the adoption of a welfare increasing fiscal reform.
Private information about the costs of delayed stabilization leads to a war
of attrition between interest groups in the member countries of a monetary
union.!! The period preceding the reform is seen as a period of conflict
among those parts of the population. Each group has an incentive to wait,
because the group that concedes first is assumed to bear the larger part
of the reform costs. By introducing private information an explanation is
provided as to why a reform that is unanimously regarded as beneficial
might be delayed.

I extend the basic model to the case of a monetary union in order to
allow for negative spillovers due to a common monetary policy. Moreover, I
introduce a fine for deficits to resemble some features of the European SGP.
Additionally and in contrast to other models, I allow for private benefits
of delayed stabilization as well. This renders situations possible in which
it is not efficient to stabilize immediately.

The first result of this chapter is that a deficit ceiling like the one given
in the SGP can enforce national commitment to stabilization. This will
hold even if the rules of the pact are weakened with respect to the payment
of fine. But due to the possibility of private benefits of delay the effect im-
mediate stabilization has on welfare is not unambiguous. The SGP might
induce interest groups to stabilize in situations when this is not desirable. I
show that the introduction of a well designed fine unambiguously increases
welfare as compared to the war of attrition. This also may explain why
the member countries of EMU signed the pact in the first place. On the
other hand, there always exist types that would like to abandon the pact
ex post. This may yield an explanation for the current difficulties concer-
ning the enforcement of the SGP. Moreover, it is impossible to achieve ex
post efficiency with such arrangements as the SGP. Therefore, I analyze
another mechanism (expected externality mechanism) that overcomes this
drawback. Unfortunately, this mechanism is also not able to achieve vo-

HFor an interesting account of the interaction between interest groups and central banks see Maier
[2002].
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luntary participation ex post and would thus experience similar difficulties
as the SGP with respect to its enforcement.

Furthermore, my analysis may contribute to the current discussion
about how to reform the European SGP, since it introduces new actors
(interest groups) and private information on their behalf into the process
of stabilization decisions. Attention is drawn to possible weaknesses con-
cerning the design of the current pact: the introduction of a fine will lead
to welfare gains only if its height is chosen appropriately. Moreover, the
possibility of renegotiations weakens the commitment effect of the pact and
thus an argument in favor of stringent enforcement is provided. Finally,
I show that a better result in terms of efficiency may be achieved using
a decentralized form of agreement, i.e. a direct revelation mechanism that
defines transfers directly between the interest groups.

3.1.1 Relation to literature

The literature mainly focuses on the justification of the above given ratio-
nale for the Furopean SGP, namely potential spillovers from fiscal policies
onto monetary policy. For example, Dixit and Lambertini [2001] show in
a Barro-Gordon [1983a] type model that freedom of national fiscal policies
can undermine the FCB’s monetary commitment whenever there exist con-
flicting interests among the authorities. The value of precommitment in
monetary policy is completely negated if fiscal policies are discretionary,
since the reaction functions of the fiscal authorities impose a constraint
on the monetary policy rule. The authors conclude that this result may
possibly justify fiscal constraints like the SGP.

Others instead argue that coordinated fiscal policies may induce the
ECB to follow a more expansionary monetary policy (see e.g. Beetsma
and Bovenberg [1998]). This opposite result is due to the assumed fiscal
leadership: many non-cooperating fiscal players strengthen the strategic
position of the common central bank which favors lower inflation than the
fiscal players do. Coordination of fiscal policies eliminates this effect.

Using a dynamic games approach, Engwerda et al. [2002] also analyze
the interaction of fiscal stabilization policies in a monetary union. In their
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set-up a pact reduces the degree of fiscal activism and this in turn leads
to suboptimal macroeconomic policies. Moreover, the authors study a
fiscal transfer system operating through the EFU budget (i.e. union wide
unemployment benefits). Such a scheme reduces the need for national fiscal
policy to stabilize output and thus leads to an improved performance of
the pact.

Another strand of literature explains why budget deficits arise. A model
developed by Alesina and Tabellini [1990] is extended to monetary unions.
Budget deficits emerge because of political uncertainty. Beetsma and Uhlig
[1999] show that in a monetary union a pact will be preferred to autonomy;,
since it confines the possibilities for free-riding. Including moral hazard,
Beetsma and Jensen [2003] come to the same result, i.e. that a pact eli-
minates the exacerbation of debt accumulation that may arise in monetary
unions. This paper also provides an explanation for the non-automatic alle-
viation of sanctions and the detailed assessment procedure of the Furopean

SGP.

The formal set-up of this chapter builds on a war of attrition model
developed by Alesina and Drazen [1991]. These authors were the first to
analyze the possible delay of welfare increasing reforms due to private infor-
mation. Their model has been applied extensively, for example by Casella
and Eichengreen [1996] or in a European context by Carré [2000]. Carré
introduces an exogenous deadline for stabilization to mimic the Maastricht
Criteria for participation in the European Monetary Union. Here, I fol-
low Persson and Tabellini [2000] who present a two-period version of the
(continuous time) war of attrition of Alesina and Drazen.

This chapter is also related to the recent (extensive) discussion about a
reform of the Furopean SGP (e.g. Buti et al. [2003], European Commission
[2002] or Zimmermann [2003]). The reform proposals range from avoiding
procyclical public spending over redefining the medium-term budgetary
target to creating a Furopean Council of Fxperts to tackle the partisan
application of the rules. This chapter develops a new argument in favor
of a stringent and carefully designed pact, since the introduction of a fine
only leads to welfare gains if its height is appropriate. It also yields insights
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about how the current SGP could be improved upon in the presence of
private information using a more decentralized form of agreement.

The remainder of this chapter is organized as follows: Section 2 applies
a war of attrition model to the context of a monetary union. In order
to mimic some features of the Furopean SGP two extensions including a
fine for deficits are introduced and compared with respect to the resul-
ting probability of delayed stabilization. Welfare, voluntary participation
and efficiency are considered in Section 3. In the next section, I adapt
an expected externality mechanism and compare its features to the other
scenarios. Extensions to the basic model are analyzed in Section 5 and
Section 6 concludes. All omitted proofs can be found in Appendix B.

3.2 The Model

In this section, I adapt a simplified version of Alesina and Drazen’s [1991]
war of attrition to the context of a monetary union. I consider a two-
stage (respectively three-stage) game of private information and solve it
by backward induction. First, the interest groups in each country decide
whether fiscal stabilization occurs. After that, the common central bank
determines the monetary policy for the entire union. Introducing private
information on behalf of the interest groups yields an explanation as to why
welfare improving stabilizations are delayed. I then extend the basic model
by adding another stage in which the governments of the participating
countries implement a fine for deficits. Two different scenarios with fines
are considered, one without and one with renegotiations, and compared
to the basic set-up. Introducing a fine should resemble some features of
the European SGP. The main result of this section is the identification of
symmetric Bayesian Nash equilibria of the respective games. In addition,
it can be shown that the introduction of a fine for deficits will lead to
stabilization occurring for a wider range of information parameters — even
if renegotiations are allowed.
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3.2.1 War of attrition

In order to explain why budget deficits are not eliminated at once Alesina
and Drazen [1991] introduce private information about the costs of delaying
stabilization. Here, following Persson and Tabellini [2000], I present a one-
shot version of a war of attrition and extend it to a situation in which two
countries belong to a monetary union.!?

There are two stages of the game and two countries ¢ = A, B that form a
monetary union. Monetary policy is conducted at the union level, whereas
fiscal policy is decided upon at national level. Countries are assumed to
be identical both in their economic and political structure. The society
of each country consists of two powerful interest groups (or two parties
in a coalition government) ¢ = 1,2. These groups have to decide whether
stabilization should occur at once (s) or is being delayed (n). Let vf denote
the action of group ¢ in country ¢, vf € {s,n}. Each group has an incentive
to let the other bear the brunt of the necessary adjustment. This incentive
is measured by one single parameter o which may be interpreted as a
measure of polarization of the respective society. The question is how
probable the delay of stabilization is under these circumstances.

Utility of group 7 in country c is denoted by uf (Uf, U]c) and consists of
two parts. The first describes utility due to the stabilization decision and
depends on both groups’ actions. In addition, the groups dislike inflation
7 (+) which is determined in the second period (see below) and depends on
the equilibrium decisions about stabilization in both countries. It is here
where the spillovers due to the common monetary policy come into play.
This utility cost arises independently of which decision about stabilization
is taken in the own country.

If both groups are in favor of stabilization, then it will take place and
no deficit arises. Utility of this stabilization decision is normalized to zero
and thus total utility of group ¢ in country c is given by uf(s,s) :== —m (+) .

12To some readers it may sound queer to speak of a war of attrition in a one-shot game, since there
hardly can be any attrition. I am aware of this, but still think that the notion has some appeal in the
current context.
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If one of the groups concedes, then stabilization will take place as well,
but there exists an advantage of not giving in. This advantage is measured
by the parameter a > 0 and utility is u§(s,n) == —a — 7 (-), ué(n,s) =
a — m(+), respectively. If one group gives in, that group will have to bear
the main burden of the necessary cutbacks.

Finally, if neither group stabilizes, then stabilization will be delayed.
Utility in this case is given by uf(n,n) := 6;d — 7 (-), where d > 0 measures
the size of the fiscal problem.'® The costs of debt policy enter additively
in the utility function. They can be interpreted as either a suboptimal
spending allocation over time, or other costs associated with debt issuance:
perhaps part of the deficit is financed through a distortionary inflation tax
or a high debt causes general macroeconomic instability because of an
unsustainable budgetary position.

A crucial assumption is that the 6{s are private information to group i.
They are distributed independently on [,6] C R according to some com-
monly known distribution function F'(-) (f (-) denotes the corresponding
density function). I extend the usual framework by allowing for private
benefits of delayed stabilization as well, i.e. § may be larger than zero.
Consider for example a situation in which the economy is hit by an ex-
ternal shock that makes debt issuance eligible. To which degree or how
the groups may profit from debt issuance is their private information. In
order to allow for private costs and private benefits of delayed stabilization
I assume that the support includes zero, i.e. § < 0 and 8 > 0. In addition,
assume 6 > %'). This guarantees that there exist realizations of private in-
formation such that delaying stabilization is profitable. Note that private
benefits of delay do not conflict with individual costs of giving in: interest
groups may privately benefit from debt issuance, but nevertheless political
reasons may render giving in costly.

13Persson and Tabellini [2000] present a two-period framework: If both groups are against stabilization,
debt will be issued in period 1, but will have to be repaid by the end of period 2. Since the decision about
stabilization is only taken once at the beginning of period 1, it depends on the sum of utility over both
periods. Assuming an interest rate equal to zero, debt cancels out. In order to keep notation as simple
as possible, I concentrate on overall utility.
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Since the whole setting is symmetric, the following analysis is conducted
for group ¢ in country c, but applies also to group j and the respective
groups in country —c. Summarizing the above, utility of group ¢ in country
¢ when this war of attrition is played is given by

(1), ifvf=s0i=s
—a—m(), ifovf=s0;=n

() '

()

] c __ c __
if vf =n,v5 =s

] c __ [
), ifof =n,0f=n

uf (vf,v5) = 9

The modelling of the monetary union closely follows Beetsma and Jensen
[2003]. A common central bank (CB) sets monetary policy for the entire
union. For simplicity, assume that the CB controls the inflation rate di-
rectly. The CB’s objective function is given by

Uep == =M () 4+ (1 =N ds*x() (10)

where d denotes the average debt level in the union. The inflation rate
depends on the decision about stabilization and this decision is determined
in equilibrium (see below). The CB attaches weight 0 < A < 1 to the goal
of price stability and weight (1 — \) to the budgetary situation of the union
members. As such its objective function is a convex combination of the two
conflicting goals. The case of A = 1 corresponds to a CB that is able to
commit to zero inflation. In contrast, A\ < 1 describes a situation in which
the CB is vulnerable to political pressures from member countries of the
monetary union and consequently not able to entirely ignore the countries’
budgetary positions.

The timing is as follows. First, the interest groups play the war of attri-
tion about stabilization. After that, the CB selects the inflation rate. Using
backward induction, this game is solved for a subgame perfect Bayesian

Nash equilibrium.™

Forming beliefs is not relevant in the context presented here, since the equilibrium decision of the
CB depends on the decision taken about stabilization not on the types of the interest groups.
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The CB takes the decision of the groups about stabilization as given
and maximizes (10) over 7 (-). This yields

() = 6d (11)

with g := % Note that ( is the inverse of the relative independence of
the CB, i.e. the more weight the CB attaches to price stability, the smaller
is (. In equilibrium, the inflation rate is proportional to the average debt
level in the union and inflation is decreasing in the independence parameter
A (increasing in (). If the CB puts no weight on the budgetary positions
of the member states (A = 1), equilibrium inflation will be zero. Thus, if
the CB is entirely independent, there will be no negative spillovers due to
the common monetary policy.

Let us now turn to the individual decision of the groups about stabi-
lization. Let p§ (65) denote the probability that group 7 in country ¢ (with
private information 6#7) wants to stabilize. It turns out, that there exists
a critical value of private information such that the groups will stabilize
if and only if their private information lies below this critical value. In
equilibrium, this critical value is defined implicitly.

Proposition 7 Assume —% + g > 0. Under the war of attrition exists a
unique symmetric Bayesian Nash Equilibrium. The equilibrium strateqy of
group v in country c is given by

. 0, if 0 >1T"A

where

Proof of Proposition 7:

(i) Derivation of p§(05):

In equilibrium the group’s utility depends not only on the decision
whether to stabilize in its own country, but also on the decision taken in
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the other country. This is due to the spillovers of debt policy that emerge in
a monetary union where the central bank is subject to political pressures.
The interest groups anticipate equilibrium behavior of the C'B in the second
stage of the game, i.e. utility now depends on 7 (-) . Let v := (v, v§) and
equilibrium utility of group 7 in country ¢ be denoted by u§ (v¢, v™°).
Group ¢ in country ¢ wants to stabilize whenever expected utility when
stabilizing is larger than expected utility when not stabilizing, i.e. when

the expected net gain of group ¢ in country ¢ from stabilization is positive:

Bluf (v507°) [vf = 8] — Bl (v,07°) [vf =d] >0
=

—a+ 2 (1—ps(65))d— (1—p5(65))65d > 0. (12)

Thus, group ¢ wants to stabilize whenever 65 is below some critical value

TYA defined by
TWA ) —

~ e T

In any symmetric equilibrium group j faces an identical decision problem.

o[®

Thus, it also wants stabilization whenever 9;’? < TW4. Then, it must be
the case that p (65) = Pr(6; < TVA) = F(T"4), where F (-) denotes the
cumulative distribution function of 6’;. Using this, the equilibrium value of
TV is implicitly defined by

WA __ —Q g
T = g=pgwaya T 5

(17) Existence:
TWA

—Q

Since is strictly increasing and m—k% is strictly decreasing

in T"4 a unique solution exists if and only if

—« ﬂ
0 = areut?
<~
a | B
0 < —5+5.
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The following picture shows the equilibrium probability of stabilization
¢ (+) as a function of private information 6. For §5 < T"4 this probability
is equal to one, for §¢ > T"W4 it is zero. The intuition underlying this
result is that it will be individually rational to stabilize if the private costs
of delayed stabilization are high.

}pe (09
I —_—t

TWA o

|D—hensnnmnmnnnnmnnnnnnn
STl N

Figure 5: Equilibrium Strategy under War of Attrition

Some remarks concerning this equilibrium seem to be appropriate at
this point: First note, that equilibrium strategies are independent of the
stabilization decision in the other country. This is due to the fact that
utility is additively separable with respect to this decision.

Secondly and like in any war of attrition, asymmetric equilibria in pure
strategies may exist. Consider a situation in which group ¢ does not concede
with certainty. Then, it is a best reply for group j to concede if the private
costs of delay exceed the costs of giving in and vice versa.

Furthermore, there exists a straightforward interpretation of the as-
sumption that guarantees existence of the cut-off equilibrium presented in
Proposition 7. Suppose, one group knows with certainty that the other
group in the respective country will not concede. A symmetric (respon-
sive) equilibrium exists if and only if it is individually profitable for the
lowest possible type to stabilize, i.e. if the costs of conceding are below
the costs of delay: a < —6d + gd. Responsive in this context means that
the equilibrium strategies should react to changes in type realizations.!® If
the respective assumption is not satisfied, then equilibrium strategies will

5Note, that no full responsive equilibrium exists in the spirit that equilibrium stabilization probabilities
are different for all different types, i.e. p§ (65) # p§ <5§) Vo5 #£ 52
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be irresponsive, i.e. in equilibrium pf (65) = 0 for all 07 € [Q, 5] . Thus, in
this case there exists a unique equilibrium in pure strategies in which both
groups do not concede.

Let us now turn to the question how the other model parameters in-
fluence the stabilization decision. Group ¢ wants to stabilize whenever
equation (12) holds. Thus, it will be more advantageous to stabilize if the
costs of giving in are small (« small, low polarization of society). The
more weight the CB attaches to budgetary positions (high 3), the more
advantageous is it to stabilize, since stabilization decreases the inflation
rate the CB chooses in equilibrium. Whenever there exist private costs
associated with debt, stabilization will be more advantageous if the other
group’s probability of stabilization is low (p§ small) and if the fiscal pro-
blem is large (large d).!® These observations are formalized in the following
lemma.

TWA

Lemma 9 15 strictly increasing in 3, d and strictly decreasing in o.

3.2.2 SGP without renegotiations

In this section, I first give an overview of the provisions of the SGP in the
Furopean Union. After that, the war of attrition model of the previous
section is extended to include some of these features and solved for the
respective equilibrium.

Features of the European Stability and Growth Pact

The European Stability and Growth Pact (adopted in 1997) clarifies the
provisions of the Fzcessive Deficit Procedure (Art. 104). It calls for fiscal
positions to be balanced or in surplus and urges surveillance of medium-
term fiscal positions with the goal of providing an early warning signal if
the 3% reference value for budget deficits is at risk. It also clarifies the
conditions under which participants will be allowed to exceed the deficit

6These comparative static results are in accordance with the results obtained by Alesina and Drazen
[1991] and by Persson and Tabellini [2000] as far as they are transferable.
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ceiling without being determined to have an excessive deficit. This hap-
pens under exceptional circumstances or in the case of a severe economic
downturn (defined as a fall in real GDP by at least 2% on a yearly basis).

Countries which are found to have an excessive deficit are forced to
make a non-interest bearing deposit that will be transformed into a fine if
the fiscal excess is not eliminated within two years. The minimum deposit
or potential fine is 0.2% of GDP. It increases with each percentage point
that the actual deficit exceeds the reference value until a maximum of 0.5%

of GDP is reached.

Sanctions are not applied automatically but require a qualified majority
in the Council of Economics and Finance Ministers.'” Before sanctions are
actually imposed, a long and detailed assessment of the country’s situation
is made. This procedures involves regular monitoring and reporting by the
Furopean Commission and recommendations and decisions by the Council
of Economics and Finance Ministers. For simplicity, I abstract here from
those definitional and procedural details and consider a fine proportional
to the size of the fiscal problem. Furthermore, this fine has to be paid
whenever a deficit arises.

The European SGP also foresees redistribution of fines among participa-
ting countries: countries which do not experience an excessive deficit get
an equal share of the fines paid by countries where an excessive deficit
has been assessed. This construction should induce countries which fulfill
the SGP to vote in favor of determination of an excessive deficit in other
countries. Unfortunately, in reality this pecuniary incentive seems to be

too weak in order to achieve any punishment of member countries.!

"For an experimental study of voting over these sanctions see Irlenbusch et al. [2003]. They conclude
that the institutional rules of the SGP do not perform well. Excluding the fiscal sinners from the
procedure improves the outcome considerably.

8However, in reality (unlike in the model I present here) the punishment of excessive deficits is a
repeated game. The repetition may lead to a "no punishment” equilibrium. Focussing on optimal fiscal
strategies in a multi-period game, Vranceanu and Warin [2001] show that no excess deficits may prevail
even without any sanctions.
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Model set-up including a fine for deficits

In this section, I add a third stage to the game. Before the war of attrition
about stabilization is played, the governments of the two countries decide
to punish deficits union wide with a fine ¢ proportional to the size of the
deficit. I assume ¢ > 0. It would be possible to allow for negative values
of ¢ as well (i.e. rewards for deficits), but this does not seem to be a
realistic assumption. In contrast to reality, I allow for fines that exceed
the initial size of the fiscal problem, i.e. ¢ > 1.!” The fine has to be paid
whenever stabilization is not achieved, i.e. whenever both groups in one
country are against stabilization. Each group pays half of the fine. In the
other three possible cases no fine has to be paid, since stabilization occurs
immediately. Moreover, the country in question gets a redistribution of
the fine paid by the other union member whenever stabilization could not
be achieved abroad. The redistributed amount is divided equally between
the two interest groups. Depending on being for or against stabilization,
utility of group ¢ in country c is now given by

3 c __ c __
if vff = 5,0 = s

if vf = 8,05 =n
if vf =n,vf=s
o ¢ e ¢ _
—5d+0id—7 (), ifvf=nvi=n

where 67° := ((9; ‘ Hj_c) and ¢ ¢ (G_C) denotes the probability of stabiliza-

tion delay in country —c, i.e. ¢~¢ (9_0) = (1 —p;° ((9;‘3)) (1 —p;° ((9;‘3)) :
Here, the timing is as follows: First, the governments of country A and
country B decide about the height of the fine ¢. After this decision, the
interest groups fight a war of attrition about stabilization. Finally, the CB
selects the inflation rate. Again, the game is solved by backward induction.
Since the sole influence of the introduction of a fine is on the groups’

decision about stabilization and this is taken as given by the CB, its intro-

9This may be seen as a pure theoretical possibility, but leads to interesting effects concerning welfare
due to the fact that with unrestricted (positive) fines it is possible to reach all equilibrium cut-off values
above TWA,
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duction has no influence on the decision problem of the CB. Thus, 7* (-) is
still given by equation (11).

Again, there exists a critical value of private information such that the
groups will want to stabilize if and only if their private information lies
below this critical value. The interpretation of the assumption guarantee-
ing existence is similar to that given in Section 3.2.1. However, since the
assumption is not as strict as before, existence of the symmetric responsive
equilibrium becomes more likely.

Proposition 8 Assume —5 + g + ¢ > 0. Under the SGP without renego-
tiations exists a unique symmetric Bayesian Nash Equilibrium. The equi-
librium strateqy of group i in country c is given by

cipern |0, if0>TF

where

= 1—FT7)d

—Q ﬁ
5+

DO |-

(1+ (- F™)’).

Proof of Proposition 8:

(i) Derivation of p§(05):

Following the same argumentation as before, group ¢ in country ¢ wants
to stabilize whenever the expected net gain from stabilization is positive:

Eluf (vf,5) [vf = s] = Eluj (vf, vj) [vf = d]

—ak (1= g () d - (115 (65)) 620
$2a (19 (6) [1 a7 (07)]. (13)

Thus, group ¢ in country ¢ wants to stabilize whenever HiA is below some
critical value TF defined by

—

B EATAT:

+§+§(1+q—c (67)).
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In any symmetric equilibrium group j in country ¢ and both groups
in country —c face an identical decision problem. Thus, they also want
stabilization whenever their private information parameter lies below this
value, i.e. whenever ¢; < TP 07 < TT and 0;° < TP. Thus, it must be
the case that p§ (65) = Pr(f§ < T") = F(T") and p;° (6,°) = Pr(#;° <
TP) = F(TT), p;° (0;€) = Pr(6;° < T") = F(T"), respectively. Using
this, the equilibrium value of 77 is implicitly defined by

T a3ty (1 0P

(11) Existence:
Since T'T is strictly increasing and %"—g_{—% (1 +(1- F(TP))Q)

T—F(
is strictly decreasing in TF a unique solution exists if and only if

—Q B¢ 2
b < c+2(1+a-FO))
O T A RA S

=
a p

g < ——+4= .

Again, group ¢ wants to stabilize whenever equation (13) is positive.
The first three terms are the same as in equation (12) and thus the influence
of a and (3 is identical. Whenever there exist private costs associated
with debt, stabilization will be more advantageous if the other group’s
probability of stabilization is low (p§ small) and if the fiscal problem is
large (d high). Moreover, stabilization is more advantageous the higher
the fine ¢ and the smaller the other country’s probability of stabilization
(p; ¢ and p;° small). Thus, the introduction of a fine for deficits renders
stabilization individually more profitable.

Lemma 10 T7 is strictly increasing in ¢, 3, d and strictly decreasing in
Q.

The higher is the fine, the wider is the range of private information for
which stabilization is achieved. For ¢ going to infinity, T* converges to 6.
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However, since there may exist private benefits of delayed stabilization, it
might happen that a fine that is too high leads to stabilization when this
is not desirable. Therefore, the effect more stabilization has on welfare is
not unambiguously positive.

Unfortunately, at this stage it is not possible to solve the game com-
pletely, i.e. to determine the equilibrium decision of the governments about
the height of the fine. This is due to the implicit definition of the cut-
off value for private information that determines the equilibrium decision

about stabilization. I return to this issue below in order to examine the
welfare effects of the SGP.

3.2.3 SGP with renegotiations

In the set-up described in the previous section, the fine ¢ will be collected
under any circumstances. However, think of a situation in which in both
countries the groups cannot reach an agreement about stabilization. Then,
in both countries stabilization is delayed and both have to pay the fine,
but there is no country to profit from redistribution. Thus, the money will
be burned — literally speaking. Therefore, in this section I present a set-
up that seems to be more realistic (taking into account the never-ending
discussion about the design and even about the overall usefulness of the
Furopean SGP): when stabilization cannot be achieved in both participa-
ting countries, then no country has to pay any fine. I call this set-up SGP
with renegotiations.

The only difference to the previous section is utility when all groups
are against stabilization, i.e. v{ = v¢ =n, ¢ = A, B. For group 7 in country

j
c utility is now given by

ui(n,n) := —g 1—q(07°)]d+6jd—m().

Country ¢ will not have to pay the fine, if in country —c stabilization cannot
be achieved either (g7 (67) = 1).

As in the two set-ups considered before, there exists a cut-off value of
private information such that the groups want to stabilize if and only if
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their private information lies below this critical value. The assumption
guaranteeing existence has the same interpretation as before. Existence of
the equilibrium is more likely than under the war of attrition, but not as
likely as without the possibility of renegotiations.

Proposition 9 Assume —%—i—@ > 0. Under the SGP wnith renegotiations
exists a unique symmetric Bayesian Nash FEquilibrium. The equilibrium
strategy of group © in country c is giwen by

e 0, if 65 >T5"F

where

SGP ._ —« B+¢
= a2

Proof of Proposition 9:
(i) Derivation of p§(05):
The expected net gain of group ¢ in ¢ from stabilization is given by

Eluf (vf,v5) [vf = 5] — Efug (v, vj) [vf = d]

= —a+ 5 (1—p5(05)d— (1—p5 (65)) 05d+ 5 (1 —pf (65)) d.(14)

Now, group ¢ in country ¢ wants to stabilize whenever 65 is below some
critical value T°¢" defined by

TGP . — —« + B+¢

(1-p5(05)d 2

Using the same argumentation as above, the equilibrium value of T°¢ is
implicitly defined by
TSGP _ —o f+¢

(I —F(T57))d 2
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(13) Existence:

Since TP is strictly increasing and = F(_TO‘SGP)) -+ 8 ;d) is strictly decrea-

sing in 7°¢" a unique solution exists if and only if

o B+é

b= TFeyat 2
PRy

Q < _E+—2 )

Here, group i wants to stabilize whenever equation (14) is positive. The
influence of all parameters is the same as in Section 3.2.2, but the influence
of the fine ¢ is not as strong as before. This is due to the possibility of
renegotiations.

Lemma 11 T°C" is strictly increasing in ¢, 3, d, strictly decreasing in c.

Again, the higher the fine, the wider is the range of private information
for which stabilization is achieved. The effects on welfare are as ambiguous
as before. And as aforementioned, it is not possible to solve this game
completely due to the implicit definition of the equilibrium cut-off value of
private information.

3.2.4 Comparison

In this section, I compare the three different (implicitly defined) cut-off va-
lues TWA, TP and T°" with respect to the resulting probability of delayed
stabilization. Assuming —%+g > @ all exist and are unique as shown above.
It turns out that for positive fines the SGP without renegotiations leads
to the best result concerning the probability of stabilization, but even if
renegotiations are allowed stabilization will be achieved for a wider range
of information parameters than under the war of attrition.

Lemma 12 For positive fines, stabilization is more likely under the SGP
without renegotiations than under the SGP with renegotiations, i.e.

Vo >0:TF > 1757,
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Thus, the first result is that the possibility of renegotiations induces the
groups to delay stabilization more often. But the next result shows that
renegotiations do not entirely destroy the positive effect the introduction
of a (positive) fine has on individual behavior in equilibrium.

Corollary 4 For positive fines, stabilization is more likely under the SGP
with renegotiations than under the war of attrition, i.e.

Vo > 0: T > 17W4,
As an immediate consequence we get

Corollary 5 For positive fines, stabilization is more likely under the SGP
without renegotiations than under the war of attrition, i.e.

Vo >0:TF >1"VA

Thus, any form of SGP leads to stabilization occurring in more in-
stances than under the war of attrition. Therefore, one may interpret the
SGP as a commitment device for stabilization. The fine will induce the
interest groups to stabilize more often, even if renegotiations are possible.?’

As aforementioned, the effect more likely stabilization has on welfare is
not unambiguous, since there may exist private benefits of delayed stabi-
lization. If the fine induces the interest groups to stabilize too often under
such circumstances, then the SGP will have a negative effect on the welfare
of participating countries.

In order to illustrate this point consider Figure 6. It shows the decisions
that are implemented in equilibrium under the war of attrition and the
SGP with renegotiations depending on private information. Stabilization
will be achieved in a country, if one of the interest groups in this country
has private information below T"4 (below T°¢F respectively). But due
to the possibility of private benefits of delay, it is not always efficient to

20Tf we allow for negative fines, the order of the cut-off values will be reversed, i.e. V¢ < 0: TWA >
TSGP > TP Thus, in the case of rewards for deficits the war of attrition induces the interest groups to
stabilize for the widest range of information parameters and any reward worsens the outcome.
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stabilize. Thus, there exists a trade-off concerning more likely stabilization:
with positive fines, the SGP induces the interest groups to stabilize in more
instances. This is efficient as long as the sum of private information is below
the sum of negative spillovers due to the common monetary policy (light
grey area). On the other hand, the SGP also leads to more stabilization
when this is not efficient, i.e. when the sum of private benefits of delay
exceeds the negative spillovers (dark grey area).

A
9/
1
1
-, |
1 _ efficient:  no stabilization
I WA: no stabilization
1 o, SGP: stabilization
1
1 \\
0 T
1 B v
1 . '¢.~ ;
Twar T’sep o¢
1
| D R ‘N
Twa .
6467 =28

efficient:  stabilization
WA: no stabilization
SGP: stabilization

Figure 6: Equilibrium Stabilization Decisions

3.3 Solution of the game

In order to obtain explicit results for the cut-off values, I from now on re-
strict attention to private information uniformly distributed over [Q, 5} A
First, I calculate the respective values. Furthermore, it is now possible to
solve the game, i.e. to determine the height of the fine chosen by govern-
ments in the first stage. Implementing this fine unambiguously increases
welfare. Finally, I analyze whether voluntary participation can be guaran-
teed and if the pact leads to an efficient outcome. Unfortunately, ex post
voluntary participation and ex post efficiency both cannot be achieved.

2lUnfortunately, for the SGP without renegotiations it is still not possible to obtain an explicit re-
sult. Therefore, I concentrate on the war of attrition and the SGP with renegotiations (on TW4 and
TSGP). This restriction seems to be reasonable considering the more realistic assumptions underlying

the derivation of T9GF as compared to those underlying 7F.
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3.3.1 Equilibrium cut-off values

With a uniform distribution of private information I obtain as the equili-
brium cut-off value under the war of attrition??

547 5 \" o -
TI;kVA:22 — 22 +E(6_Q)'

Under the SGP with renegotiations the equilibrium value is given by

B+é . 7 B+é 7\ 2
. By A
Téap = 27— — (—2 > +E(9_Q)'

2

The comparative static results obtained in Sections 3.2.1 and 3.2.3 and
the comparison of the two cut-off values obtained in Section 3.2.4 are still
valid. Thus, for positive fines it holds that T¢., > 1y, 4. In addition, it
is possible to obtain the following comparative static results: The smaller
possible costs or the larger possible benefits of delayed stabilization, the

more likely stabilization becomes. This holds for the war of attrition as
well as for the SGP.

Lemma 13 T}, 4, and T5,p are both increasing in 0 and in 6.

3.3.2 Optimal fine

By setting a union wide fine in the first stage of the game, the governments
of the two member countries of the monetary union want to maximize
expected welfare in the union — anticipating equilibrium behavior of the
interest groups and the CB in the following stages of the game.

Let 2¢,p(-) denote the equilibrium decision about stabilization under
the SGP in country c, i.e.

stabilize not (n), if 0] > Tsap N5 > Teqp
stabilize (s), otherwise '

t5ar®) = {

22This value will be unique if we assume -a+ g > 0 and take account of the fact that it should lie
inside the support. The same applies to the cut-off value under the SGP.
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Further, let w§ (56p(6°), 256p(07°),05) denote utility of group i in
country c in equilibrium. For zgf,,(67°) = s this is given by

—7 ( ) ) if xCSGP(QC) =S, 95 S TS*’GP A 95 S TE’GP

< —a—T7" ( ) ) if m%GP(QC) =S, 95 < T;GP A H; > TgGP
a—m ( ) ) if Z%GP(QC) =S5, 910 > T;‘GP A 9; < Tg'GP

—8d+05d — 7 (), if 24ep(09) =d, 0 > Tigp A0S > Tégp

and for x¢;p(07°) =n by

wf (QU%GP(QC), n, ezc) =

( ES C C C k C *k
%d — 7 (), ifx55p(0°) = s, 0] < Tsap NO; < Tsap
) %d—a—ﬂ*( ), if 2Gap(0°) = s, 07 < 71;561})/\9;’j > Téep
Sd+a—m (), if 2igp(09) =s, 05 > Tiap N0 < Tiap

As a welfare measure on union level I consider the sum over the utilities
of the involved interest groups:

EWsep (0) := Ey wi (256p(09), 256p(07), 67) | - (15)
AB
Lemma 14 There exists a unique fine ¢* that maximizes expected welfare.
This fine 1s given by
3a0—10

(58 — 26) + 545 _ 5

W | —

o =

Thus, in equilibrium under the SGP the governments implement ¢* and

stabilization is achieved in a country when one of the respective interest

groups has private costs below T§.p (¢°) = —%5 + %ﬁ :

The following comparative static results with respect to the welfare ma-
ximizing fine can be obtained. The higher the deficit, the higher possible
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private benefits of delay or the smaller possible private costs, the smaller is
the optimal fine. This is due to the fact that increases in d, 8 and 6 induce
the interest groups to stabilize for a wider range of private information, i.e.
lead to an increase in T¢.p. Therefore, to obtain the same level of expected
welfare only a smaller fine is necessary. The higher polarization of society
is, the larger is the optimal fine: an increase in « leads to a decrease in
T$q~p and thus a higher fine is needed to offset this effect.

The influence of changes in § is more complex: the more weight the CB
attaches to the budgetary positions of the member states, the wider is the
range for which stabilization occurs, i.e. T p is increasing in 3. Following
the same logic as before, the optimal fine could decrease in 3. But ¢" is
increasing in (3. This is due to the fact that 3 also represents the externality
an interest group imposes onto the others. The effect an increase in 8 has on
the equilibrium cut-off value goes in the right direction (more stabilization),
but is not enough to internalize the externality created. Therefore, stronger
incentives (higher fines) are required to induce the right behavior. This is
formalized in the following lemma.

Lemma 15 The welfare mazimizing fine ¢* is strictly decreasing in d, 0
and 0 and strictly increasing in o and (.

3.3.3 Welfare

One important question concerning such arrangements as the Furopean
SGP is whether they improve the situation of the participating countries.
Therefore, in this section I compare expected welfare under the basic war
of attrition to a situation in which the SGP is in place.

For ¢ = 0, the respective equilibrium cut-off values are identical under
the war of attrition and under the SGP. Hence, expected welfare is the
same under both arrangements. Thus, it is always possible to replicate the
outcome of the war of attrition by an SGP with zero fine. Since ¢ is chosen
as to maximize expected welfare, introducing a ¢* # 0 can only enhance
the outcome under the SGP. Intuitively, the reason is that under the SGP
it is individually rational for the interest groups to achieve stabilization
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in more instances, i.e. for a wider range of information parameters. And
this is good for society as a whole, since in equilibrium this positive effect
of more stabilization exceeds its negative effect of inducing the interest
groups to stabilize too often.

Corollary 6 The SGP yields at least as much expected welfare as the war
of attrition when ¢ is implemented.

Imposing a union wide fine for deficits need not be welfare improving. In
general, the effects depend on the parameter constellation. For example,
if possible private benefits of delay are small compared to the negative
spillovers created by the common monetary policy (i.e. § < %6), then the
SGP will always increase welfare. For other constellations there may exist
fines such that the interest groups are induced to stabilize too often.?3

Lemma 16 Let % = (0-5)(20-39) 9(5 ) and %v 1= %—(e—ﬁ)a(fg—sg).
(i) Consider 6 < 34.
For positive fines, the SGP yields more expected welfare than the war of
attrition.
(i7) Consider 36 <0 < 30.

a) For 5 > O‘ and positive fines the SGP yields more expected welfare than
the war of attmtzon.
b) For § < %\ there exists ¢ larger than ¢* such that the war of attrition
yields more expected welfare than the SGP for all ¢ larger than ¢.
(i1i) Consider 33 < 4.

a) For § > O‘ and positive fines the SGP yields more expected welfare than
the war of attmtzon
b) For§ <5< a there exists ¢ larger than ¢* such that the war of attrition
yields more expected welfare than the SGP for all ¢ larger than ¢.

c) For § < % and positive fines the war of attrition yields more expected

welfare than the SGP.

2In Lemma 16 attention is restricted to positive fines. Similar results may be obtained considering
rewards for deficits.
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These results underline the importance of a well designed SGP with
respect to the height of the fine. A pact will only lead to increases in
expected welfare as compared to the war of attrition if the fine is chosen
adequately.

3.3.4 Voluntary participation

In any democratic environment it is important to take into account whether
the affected parts of the population would like to participate. The following
analysis presumes that the governments of the respective countries (who
actually signed the SGP and thus imposed the fine) will only be able to
make that commitment and to enforce it if all interest groups in their
country are in favor of it.?* In order to analyze if voluntary participation
of the interest groups can be achieved, their expected utility has to be
compared with a situation in which there is no SGP, i.e. a situation in
which the basic war of attrition is played. This comparison is relevant ex
ante, i.e. at a point in time when neither group knows their private costs or
benefits of delayed stabilization, and interim, i.e. when both groups know
their own type, but not that of the other groups. Ex post the relevant
benchmark is utility when withdrawing from the pact after stabilization
decisions have been taken.

Ex ante

It will be individually rational for each interest group to participate in
the SGP before learning the own type if expected utility under the SGP
exceeds that under the war of attrition, i.e. if for group 7 in country c

By [if (#5 (0°) 25ep (0°°) 05)] 2 B [wf (aa 0, iy (07°) . 09)].

24Note the difference to usual participation constraints: these solely refer to those agents holding private
information. In my setting, not the privately informed interest groups decide whether to participate but
their governments.
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Ex ante voluntary participation can be achieved in equilibrium, i.e.
when ¢" is implemented. Since the whole setting is symmetric, this follows
immediately from Corollary 6.

Corollary 7 The ex ante participation constraint of all interest groups is
fulfilled under the SGP with renegotiations when ¢* is implemented.

Interim

Now, each group knows its own type, but stabilization decisions have not
been taken yet. Then, it is interim individually rational for group ¢ in
country c to participate if for all 65

By, [wi (256p (09,2560 (07°) ,65) | 6]
> By, [wf (x4 (0°) 2354 (07°),65) 1 65] .

In order to analyze these constraints, split the support into three parts:
consider 0 < Ty 4, Tiya < 07 < Téqp and 07 > Ti,p, since these
types have the same expectations about which stabilization decision will
be taken.

The interim participation constraints for types 6; < Ty, are always
fulfilled, since the existence of one such group leads to stabilization taking
place in country c. Thus, these groups never have to pay any fine, but
will profit from redistribution when stabilization is delayed in the other
country.

Whether the interim participation constraints for higher types can be
fulfilled depends on the overall constellation of parameters. In general,
interim voluntary participation is (ceteris paribus) easier to assure the
smaller are the fine and the deficit, the smaller are spillovers from debt
policy (the more weight the CB attaches to price stability) and the higher
is the polarization of society.
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In order to illustrate this further, consider first the interim participation
constraint of types Ty, 4, < 0; < T¢.p. This is given by

[/ / / ) A8 <8<t
TSGP
/ / / —30d + 3¢d) df; “df; doS

1V

@ [ /Q e / ' / ' (o) dB; “d); e
/ / * / —18d) do7<do<do"
/ * / / (65d — 15d) do;<d6; CdQC]

Rearranging and solving for 6; yields

(F—Tia)" ~ (0~ ngpf]
(6~ Tiva) (0~ 9)

¢ Us T§GP)2

2 [ (0-Tyya) (6-6)

P (0~ TgiGP) + (Tiya — Q))] .

d| (60— Tiya)

This will be fulfilled for all T}, , < 07 < T§.p if and only if it can be

fulfilled for 6 = T§.p.

Analogously, the interim participation constraint of types 6 > T§.p
can be derived as

1+

Q
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1 Tsarp o 0
EEEE— Y (Oé) dQZ_Cd@_CdHC
(9 . Q)B / / / J J
/ / / (—38d + $¢d) db;do; db;
/ / / (054 — 18d — Lod) db; <do; do"

>

Tiva 0 0
3 /9 //(oz)d@i “do; “do;
/ / / —10d) df;°d6; °db;
+ / / / (65d — 33d) d@/dej%ze;].
Tivave /8

This simplifies to

o < B[ F-Ti) (@ —_Ts(;pf]
CT2 (Téap — Tiva) (0 - 0)
_? (5 — T§GP) (T5qp —0) I a
2 (TgGP o TITVA) (5 o Q) d

and will be fulfilled for all 6 > T%p if and only if it holds for 65 = 0.

In equilibrium,

¢ =

W] —
~
Ot
X
|
DO
|
N—"
_
|
I
N—"

4
Tsap (97) = —§9+§5-
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Inserting this, both constraints simplify to functions of 6,6, 3 and 2. In
general, the interim participation constraint can never be fulfilled for all
types 65 if

2

B, O=Tia) — O~ Tiop(s)
2 (Tigp (¢") — Tyyy) (0—0)
¢ (0 —Téap (9) (Téap (_</5*) —0) Lo
2 | (Téep (9) —Tya) (0—0) d
<
o[ 30T - 0 Tier @)]
2 (0 —Ty4) (0-0)
_qS_* 3_(? — Tg‘GP£¢*))2] N a [3 ((? — T§G11(¢*)) + (T4 — Q))] |
2 (0 —"Tya) (0-0) d 0 — Ty 4)

Since it is not possible to solve the constraints in an adequate manner
for all parameter constellations, I now consider two concrete examples.
Let first [Q, 5] = [-1,1] and 8 = 3. These parameters imply a further
constraint on & (i.e. & < 2). Then it can be shown, that the interim
participation constraint for types above T§.p is not fulfilled for 6 =0 =1
for all admissible § values. But if we change 3 to i, then all interim
participation constraints (including those for types Ty, 4 < 0 < Té.p) will
be fulfilled for § < %6. Thus, whether all groups would like to participate
in the SGP after learning their types depends on the range of private
information, the height of the deficit, the spillovers due to monetary policy

and the degree of polarization.

Ex post

At this point in time, all private information is common knowledge and
stabilization decisions are taken (and since I consider a one-shot game not
reversible). Therefore and in contrast to the ex ante and interim conside-
rations, the relevant benchmark for voluntary participation is no longer the
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outcome of the war of attrition, but the pay-off when withdrawing from the
pact ex post. This view emanates from the assumption that governments
will only be able to enforce the pact if all interest groups are in favor of
it. It also presumes that governments have the possibility to unilaterally
abandon the SGP ex post (or that consensus among participating countries
is necessary for enforcing it, as it seems to be the case in the European
Monetary Union — despite the fact that only a qualified majority is required
for assessing an excessive deficit).

Not surprisingly, the result is that there always exist realizations of
types for which groups are worse off when having to pay the fine. Suppose
types are such that stabilization is delayed in one country, but achieved in
the other. Under the SGP with renegotiations this is the only constellation
in which fines have to be paid and redistribution occurs. Then, the groups
in the non-stabilization country will experience the spillovers from debt
policy and their private benefits of delay but will have to pay the fine if
the pact is executed. If the pact is abandoned, the fine will not be enforced
but stabilization decisions are taken: private benefits and spillovers remain
unchanged. Groups which experience high private benefits of delay thus
prefer to abandon the pact.

On the other hand, there exists no realization of types such that aban-
doning of the pact would be preferred by all interest groups (i.e. by both
countries), since one country always profits from redistribution.?® This
reasoning is summarized in the following corollary.

Corollary 8 (i) Consider 0; > Té.p for i = 1,2 and 6;° < Ténp for
at least one i in —c. Ex post both groups in country c will be better off if
the SGP is not executed. (1i) There exists no realization of types such that
abandoning of the pact will be preferred by all groups, i.e. by both countries.

Treated from a purely theoretical point of view, the outcome (unilateral
abandoning of the pact under certain circumstances) would be foreseen by

25This result would be different under the SGP without renegotiations: if type realizations are such
that stabilization will be delayed in both countries, then all groups would be willing to abandon the pact
— since they still would have to pay the fine.
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rational agents ex ante and thus, the SGP would lose all its commitment
power. In practice, these results may yield an explanation as to why the
members of the Furopean Monetary Union ex ante signed the SGP, but now
(ex post) try to water down its arrangements. Moreover, an explanation
is provided for the conflicting views of participating countries concerning
the enforcement of the fine.

3.3.5 Efficiency

Although an (with respect to the height of the fine) carefully designed SGP
leads to more expected welfare than a situation without further commit-
ment, that arrangement experiences one important drawback: the SGP
does not induce the interest groups to stabilize in all situations where
stabilization would be desirable ex post. On the one hand, there exist
combinations of information parameters for which the sum of private costs
is above the spillovers, but both groups are against stabilization. On the
other hand, there may as well arise situations in which there exist private
benefits of delay, but the SGP induces the interest groups to stabilize (see
Figure 6).

Ex post efficiency in this context means that stabilization should not
occur if the private benefits of stabilization exceed the negative spillovers
from debt policy in either country. Let 6 := (HA, o8 ) . The ex post efficient
decision is defined as

z*(0) := (24(07), 25(0")) (16)
where

stabilize (s), if Ele 05 <20

stabilize not (n), otherwise

20— {
Lemma 17 The SGP does not implement the ex post efficient decision.

Thus, it is not possible to achieve ex post efficiency with an arrangement
such as the simplified version of the European SGP presented here. The
next section introduces a mechanism that overcomes this drawback.
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3.4 Direct mechanism

In this section I shift attention to a revelation mechanism that could be
used to achieve adequate fiscal stabilization in a monetary union. I con-
centrate on direct mechanisms, i.e. the participants are asked for their
private information and depending on their announcements a decision is
taken and transfers are paid. Thus and in contrast to the SGP, there is no
involvement of the respective governments. However, there has to exist an
authority to implement the mechanism.

[ construct an expected externality or D’Aspremont-Gérard-Varet (AGV')
mechanism?® for the context presented above. Such mechanisms implement
the ex post efficient decision, are incentive compatible and ensure budget
balancedness. To the subject of voluntary participation I return in Section
3.4.3. The given mechanism internalizes the spillovers from debt policy by
appropriately designed transfers.?” Implementing this mechanism is unam-
biguously welfare increasing, but ex post voluntary participation cannot be
achieved either.

3.4.1 Expected externality mechanism

Here, I adapt the concept of an expected externality mechanism to the
context of negative spillovers due to a common monetary policy. The
groups’ announcements about their private information are denoted by 9
Utility of group ¢ in country c is given by

Ut (6,6) 1= wi (+@).07) + 2¢ (6)

26See Mas-Colell, Whinston and Green [1995], Arrow [1979] or D’Aspremont and Gérard-Varet [1979)].

2TIn contrast to the fiscal transfer system introduced in Engwerda et al. [2002], here transfers are
paid directly by the interest groups. Nevertheless, they may be interpreted as a union wide scheme of
unemployment benefits as well.
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07 Zf Zz 1 z§2ﬁ/\2@1 7 Szﬁ
wf (a°(8),6) = | —4d, if Yr ZSQB/\ZM@ > 23

Oid—5d, if 30,0, > 25/\212:152‘_6 <25
\ 0d — Bd, otherwise

and Z¢ (+) is a transfer to group 7 in country c. Note that the decision that
is implemented depends on the announcements of the interest groups about
their private information, but utility depends on the true value of 6.

The transfers are designed in such a way as to internalize the expected
externality of a change in group i’s announcement on the other groups and
moreover, in order to guarantee a balanced budget:

z:(0) + =B | Y w («(0,0-).6)

JF#i
__ZEQ‘J ij< Q],Hf]) 0_ )] _

The first term on the right hand side represents the expected benefits of

groups’ j # ¢ when group ¢ announces its type to be 9 and groups j # i tell
the truth. Therefore, it is a function of only group i's announcement, not
of the announcements of the other groups. It thus represents the expected
change in utility of groups j # i due to a change in i’s announcement.
The second term is the share group ¢ has to pay of the transfers to the
other groups and therefore guarantees a balanced budget. With a uniform
distribution of types on [Q, 5} I obtain

z:(0) = 5 (49, (3= 7) =4 (4, (5-7) + S (5-7))).
(17)

As aforementioned, the transfers are designed to fulfill two tasks: first,
the effect the announcement of group ¢ has on the implemented decision
should be internalized. Second, a balanced budget should be achieved.
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Consider expected transfers to group ¢ as a function of its announcement
6; (Figure 7). The sole effect a change in 6; has is its influence on the
decision. Expected transters of group ¢ are strictly concave in 0 and are
maximized at 9 = ﬁ The actual magnitude depends on the support, the
size of the deficit and on the degree of spillovers. If group ¢ announces to be
of type , the probability to change the decision is minimized. But a small
dev1at10n to either side increases the probability to change the decision that
is implemented. Therefore, expected transfers strictly decrease to either
side of g In principle, at g the other groups, which either have benefits of
delay or prefer to stabilize, compensate group ¢ for minimally influencing
the decision with its announcement.

E[Z()] I
I o >

‘ ‘ ]

82

Figure 7: Expected Transfers as Function of the Announcement

In order to analyze the incentives underlying announcement behavior
in equilibrium consider expected utility of implementing the ex post ef-
ficient decision. This not only depends on the own announcement, but
also on the true type. We can distinguish three different cases depicted
in Figure 8. First, consider 8; = é. expected utility of implementing the
ex post efficient decision is constant in the announcement. This is due to
the fact that expected utility is the same under stabilization and under
delayed stabilization. For types below ﬁ, expected utility of implement-
ing the ex post efficient decision is a strictly decreasing linear function of
the announcement: the higher the probability of delaying stabilization the
worse for types below g, since they suffer from delay. The slope depends
on the true type and is steeper the larger are private costs. For types above
g the opposite applies: the higher the probability of delay, the better for
types that have private benefits. All functions intersect at 23 — 6. This is
due to the fact that for this announcement expected utility is independent

of the true type.
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4
'
7’
SF ]

Figure 8: Expected Utility of Implementing ex post efficient Decision

Now, we can analyze the incentives underlying announcement beha-
vior: Consider group ¢ that is of type 6; < g Has this group an incentive
to announce some 51 # ;7 There are two possible deviations: first, con-
sider a deviation to some A@; = /0\Z < 0;. The marginal expected gain of the
increased probability of stabilization due to this change in the announce-
ment is smaller than the marginal decrease in expected transfers. The
reason is that the absolute value of the slope of expected transfers is larger
than the slope of expected utility of implementing the ex post efficient de-
cision. The order of magnitude of the respective slopes changes exactly at
the true type. Therefore, deviations to some @ = /Q\Z > 0; (:9\Z < g) are not
profitable either:

Y Epw
E[Z()] expected
/ transfer
7 |

|
/ &

Figure 9: Expected Transfers and Expected Utility of Type Zero

[Ny

The above given reasoning is formalized in the following corollary which
is a direct application of the AGV-Theorem.?®

ZSee for example Mas-Colell, Whinston and Green [1995], page 885.
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Corollary 9 The social choice function g(-) = (x* (), Z (-)) where z*()
is given by equation (16) and Z (-) == (Z#(-),Z1(-), 2P (), ZP () by
equation (17) is truthfully implementable in Bayesian Nash equilibrium and
leads to a balanced budget.

Thus, there exists a mechanism that is able to deal with private informa-
tion on behalf of the interest groups efficiently. Moreover, this mechanism
needs no outside financing. However, there has to exist an authority to
enforce the implementation of this mechanism.? In addition, it has to be
possible to identify the respective interest groups to actually apply it.

3.4.2 Welfare

The AGV mechanism implements the ex post efficient decision for all rea-
lizations of private information. In order to achieve this a scheme of direct
transfers between the interest groups is introduced. This scheme is budget
balanced, therefore its effect is purely redistributional. Thus, the AGV
mechanism maximizes expected welfare and consequently outperforms the
war of attrition and the SGP in terms of expected welfare.

Corollary 10 The AGV mechanism maximizes ex ante expected welfare.

3.4.3 Voluntary participation

In this section, I again consider three different points in time (i.e. ex ante,
interim and ex post) in order to evaluate whether it is individually rational
to participate in the AGV mechanism. Since the analysis here concerns
a direct revelation mechanism, no other player except the interest groups

is involved, i.e. no government decides about participation (like it was the
case under the SGP).

29In the European Union this task could be assigned to the Commission for example.
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Ex ante

As an immediate consequence of Corollary 10 and since the whole setting
is symmetric, it is individually rational for all interest groups to participate
in the AGV mechanism ex ante.

Corollary 11 The ex ante participation constraint of all interest groups

is fulfilled under the AGV mechanism.

Interim

Whether the interim participation constraints under the AGV mechanism
can be fulfilled for all types depends on the overall parameter constella-
tion as well. Therefore, I first derive some general results and then give
two concrete examples. These suggest that it depends on the parameter
constellation as well which interim constraints (AGV or SGP) are more
demanding.

Under the AGV mechanism, interim expected utility of a type 6; is a
strictly convex function of the own type. It obtains its global minimum at
05 =28 — 0 and is given by

Ey_; [wi (z"(0), 9C)+Zc ) 6]
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Under the war of attrition, consider interim expected utility for two
different parts of the support: for types 6; < Ty, it is constant in the
type, strictly negative and given by

By, [wf (zy 4 (6°) wWA (67°),67) 167 < Tya

[/* [ [ -erasicas;an
[ i asaa

Thus, a sufficient (but not necessary) condition for the interim partici-
pation of types below Tyj, 4, for all parameter constellations is

Ep , [wi (z*(0),65)+ Z{ (0) | 65 =28—-6] >0
~

> =0+ =0.
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w |

For types 607 > T};, 4 interim expected utility under the war of attrition
is strictly increasing in the own type and given by

Ey_, [wi (@i (09), 2w (67°) . 65) [ 67 > Tiy 4
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In order to determine for which type 67 > Tj;, 4 this constraint is most
demanding, consider the difference in interim expected utility under the
AGV mechanism and under the war of attrition. This is strictly convex
in the own type and obtains its global minimum at 0; = 23 — Ty, 4. Thus,
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all interim participation constraints for types 6; > Tj;, 4 are fulfilled if and
only if the difference at 0; = 23—y, 4 is positive. This cannot be achieved
for all parameter constellations.
Let first [Q, 5} = [-1,1] and § = % Then, the interim participation
constraint for types below Ty}, 4 is always fulfilled. That for types above
4 holds for very small § values. In contrast to the SGP, here interim
voluntary participation is achievable. For g = %, there also exist values of
< for which all interim participation constraints hold.

Ex post

Unfortunately and despite all its advantages, the AGV mechanism is not
able to ensure that all types of interest groups would like to participate ex
post. For example, this is the case for type realizations that guarantee all
groups high private benefits of delay (such that the mechanism prescribes
delay of stabilization in both countries). If one group experiences higher
benefits than the others, it will not be individually rational for this group
to participate in the mechanism ex post, since it would have to compensate
the others through transfers (which do not accrue when withdrawing from
the mechanism).

Lemma 18 The ex post participation constraint is not fulfilled under the
AGV mechanism.

Thus, this mechanism would experience the similar difficulties concer-
ning its enforcement ex post as the SGP in the Furopean Union does.

3.5 Extensions

In this section, I present three extensions to the set-up considered so far.
The first one deals with a situation in which the countries that sign the SGP
do not belong to a monetary union. Apart from any free-riding issues that
may arise in a monetary union between one monetary authority and many
independent fiscal authorities, there may exist a rationale for an SGP, since
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again the war of attrition among interest groups may be attenuated by a
fine for deficits. Thus, the fine may be used as a device for stabilization
among independent countries as well.

Secondly, I consider the other extreme, monetary and fiscal union. Con-
centrating primarily on an AGV mechanism, I here refer to a situation in
which there exists not only a common monetary policy, but also a com-
mon fiscal policy, i.e. either stabilization occurs in both countries or it is
delayed in both. Thus, the so-called constrained ex post efficient decision
is not to stabilize when the sum of private benefits of all four interest
groups exceeds the spillovers due to the common monetary policy. This
decision cannot be implemented using a union wide fine either. In contrast
to Section 3.4.2, here the AGV mechanism is outperformed by the SGP
in terms of expected welfare, since under the SGP asymmetric decisions
remain available.

Finally, I extend the analysis to n countries. The results obtained
for the 2-country case concerning the comparison of the cut-off values
still hold, i.e. the SGP without renegotiations leads the interest groups to
stabilize for the widest range of private information. Moreover, an increase
in the number of union members reduces the effect home deficit has on
equilibrium inflation and thus leads to less stabilization. On the other
hand, enlarging the number of participating countries reduces the negative
impact of renegotiations.

3.5.1 Independent countries

In this section, the countries that sign the SGP do not belong to a monetary
union. Apart from any free-riding issues, there may exist a rationale for
an SGP, since again the fine induces the interest groups to stabilize for a

wider range of information parameters.*’

30T do not explicitly consider welfare and efficiency, but presume that the effects are similar to those
obtained for the monetary union case.
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War of attrition

Since in this setting there are no negative spillovers due to a common
monetary policy, expected utility of group ¢ in country ¢ when the war of
attrition is played is simply given by

3 Cc __ Cc __
0, ifvf=s0vj=s

—a, ifvf =s,0j=n

a, ifvf =n,vi=s
3 c __ c __
\ 0;d, it vi =n,vi=n

c({.c ..c\ __
uf (v, v5) = S

The same argumentation as in Section 3.2.1 leads to a unique symmetric
Bayesian Nash Equilibrium?! of
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The comparative static results obtained in Section 3.2.1 concerning d
and o remain unchanged and so does their interpretation.

SGP without renegotiations

Here again, the governments of both countries decide to punish deficits
with a fine ¢. Depending on being for or against stabilization, expected
utility of group ¢ in country c is now given by

( %q_c (9_0) d, ifvf=s,0f=s
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31Existence of all three equilibria of the respective games can be guaranteed by appropriately resizing

the assumptions on 6.
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Again, there exists a critical value of private information such that the
groups will want to stabilize if and only if their private information lies
below this critical value. The same line of argumentation as in Section
3.2.2 leads to a unique symmetric Bayesian Nash Equilibrium of

0, if 65 >TF
cigey=4 0 BV 7L

where

" (1- F(O%P)) i ; (1 w1 F(fp)y) >

The influence of & and d on the individual decision about stabilization
is like before. The fine induces the interest groups to stabilize in more
instances.

SGP with renegotiations

Allowing for renegotiations changes expected utility only when all groups
are against stabilization and is in this case now given by

ui(n,n) = —g (1—¢(07°))d+65d.

As in the set-ups considered before, there exists a cut-off value for
private information such that the groups will stabilize if and only if their
private information lies below this critical value. Here, I obtain the follo-
wing unique symmetric Bayesian Nash Equilibrium:

. 0, if 6> T56P
p; (0F) = e FSGP
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The influence of d, a and ¢ is the same as above, only the effect of ¢ is
again not as strong as before due to the possibility of renegotiations.

Comparison

For positive fines, the SGP without renegotiations again leads to stabiliza-
tion occurring for the widest range of private information parameters, but
the SGP with renegotiations outperforms the war of attrition as well.?
Thus, any form of SGP leads to stabilization occurring in more instances
than under the war of attrition. Therefore, one may implement a pact as

a commitment device also among independent countries.

3.5.2 Fiscal union

In this second extension, I return to the case of a monetary union, but
do not allow for country-specific stabilization decisions (under the direct
mechanism) anymore. This means that either stabilization occurs in both
countries or in none, the possibility of stabilization in one country and de-
lay in the other is ruled out a priori. Thus, the ex post efficient decision
under this restriction is not to stabilize in both countries whenever the sum
of private benefits of all four groups exceeds the negative spillovers due to
the common monetary policy. I assume that this modification has no in-
fluence on the respective war of attrition (SGP) game where decentralized
stabilization decisions remain available.?> One interpretation of the setting
in which only the authority that implements the mechanism underlies the
restriction of one remaining stabilization instrument is that of a Furopean
Council of Fxperts: not only monetary policy is delegated to the ECB but
fiscal policy is determined at union level as well. Attention is restricted

32This can be shown using the same techniques as in Section 3.2.4.

33 A possibility to overcome this asymmetry in fiscal flexibility is the following: interest groups i (from
both countries) jointly fight a war of attrition against interest groups j (again from both countries). In
this war of attrition, only one stabilization decision for the union as a whole remains available. I presume
that this would lead to an improved performance of the AGV mechanism.



3.5 Extensions 83

to efficiency, welfare and voluntary participation. The exclusion of asym-
metric decisions leads to an improved performance of the SGP vis-a-vis an
(adapted) AGV mechanism in terms of expected welfare. This is due to
the decreased flexibility in fiscal policy making.

Efficiency

Ex post efficiency under the restriction of only one stabilization decision
means that stabilization should not occur if the private benefits of delay
exceed the negative spillovers in the whole union. Thus, the constrained
ex post efficient decision is defined as

y )::{ stabilize (s), if ZZ 10 +Zl 1 0; <45 (18)

0
U stabilize not (n), otherwise

Lemma 19 The SGP does not implement the constrained ex post efficient
decision.

Although the SGP leads to more likely stabilization than a situa-
tion without further commitment, that arrangement again experiences the
drawback that it does not induce the interest groups to stabilize in all si-
tuations where stabilization would be desirable ex post. The interpretation
is identical to the case without a fiscal union.

Expected externality mechanism

Here, I construct an expected externality mechanism under the constraint
that only one stabilization decision may be taken for the whole union. The
approach is similar to that in Section 3.4.1. Utility of group ¢ in country c

U (5, 9;‘) = (x*U(E), 95) e (5)

wf (a7,(0), ;) ;—{ 0, if 3P0+, 0 <48

is given by

0d — Bd, otherwise
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and z{ (-) is a transfer to group ¢ in country c. Again, the decision that is
implemented depends on the announcements of the interest groups about
their private information, but utility depends on the true value of 5.
Following the same approach as in Section 3.4.1 transfers are designed
to fulfill two tasks: first, the effect the announcement of group ¢ has on the
expected utility of the other groups should be internalized and second, a
balanced budget should be achieved. With a uniform distribution I obtain

£ (0)- (6-10)0-3((p-9) G+ TL (5-40.)8) "
0—0

7

The interpretation given in Section 3.4.1 can be readily adapted to
these transfers and the same argumentation with respect to the incentives
concerning announcement behavior applies. Again, the AGV mechanism
overcomes the efficiency problems induced by private information.

Corollary 12 The social choice function hy (+) = (zf; (+), 2 (+)) where x};(-)
is given by equation (18) and z (-) := (2 () ,234 ()22 (), 27 () by equa-
tion (19) s truthfully implementable in Bayesian Nash equilibrium and

leads to a balanced budget.

Welfare

Despite implementing the constrained ex post efficient decision for a fiscal
union the above presented mechanism is outperformed by the SGP in terms
of expected welfare. This is due to the fact that there may arise situations
in which it would be desirable to implement an asymmetric decision, i.e. to
stabilize in only one country and delay stabilization in the other. Under the
SGP there exists one fiscal policy for each country, whereas in a fiscal union
only one policy is available for the union as a whole, i.e. one stabilization
decision which covers both countries.

Lemma 20 When ¢* is implemented the SGP yields more expected welfare
than the AGV mechanism.
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Participation constraints

In addition to Lemma 20 it can be shown that there exist parameter con-
stellations for which this adapted AGV mechanism is outperformed in
terms of expected utility by the war of attrition as well.3* Thus, the miss-
ing stabilization instrument may lead to severe problems concerning volun-
tary participation — even ex ante. Consequently, the interim participation
constraints cannot be fulfilled in these cases either.

Not surprisingly, it is not possible to induce all interest groups to par-
ticipate voluntarily ex post. There exist always types that lose due to the
mechanism. Consider for example such a realization of types that stabi-
lization is delayed. Under the (adapted) AGV mechanism each interest
group receives its private benefits of delay and has to endure the negative
spillovers created by the common monetary policy. As soon as the type
realizations differ, some transfers have to be paid. That group with the
highest realized value of 87 has to compensate the others. Since without the
mechanism no such payments would accrue, this high-type group prefers
to withdraw from the mechanism.

3.5.3 More countries

In this section I extend the analysis®® to a union consisting of n countries,
c = 1,...,n. Since the whole setting is symmetric, the following analysis
is conducted for country h. The results obtained for the 2-country case
in Section 3.2.4 still hold, i.e. the SGP without renegotiations leads the
interest groups to stabilize for the widest range of information parameters.
In addition, an increase in the number of union members reduces the ef-
fect the home deficit has on equilibrium inflation and thus leads to less
stabilization at home. On the other hand, it turns out that enlarging the

o)

34For example, the ex ante participation constraint is never fulfilled for g < %5 + %Q and & <

defined in Lemma 16.

as

ale

35 Attention is restricted to the implicit definition of the cut-off values with general distribution func-
tions, because even with a uniform distribution of types it is not possible to solve them explicitely (except
under the war of attrition).
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number of participating countries reduces the negative impact of allowing
for renegotiations.

Again, the analysis begins at the last stage of the game. The CB’s
objective function is given by

Uep =M () + (1 —=Ndx7()

where d now denotes the average debt level in the n-member union. Its
maximization over 7 yields

w () =

with § defined as before. Again, equilibrium inflation is proportional to
the average debt level in the union and is increasing in [3.

War of attrition

The basic war of attrition is not changed by enlarging the number of union
members since there is no connection between behavior at home and abroad
except for the spillovers of debt policy. The only difference is the changed
decision of the CB about the equilibrium inflation rate.

The same argumentation as in Section 3.2.1 leads to a unique symmetric
Bayesian Nash Equilibrium?® of

0, if " >4
h h\ __ ’ 7
b (9”")_{ 1, if 6 < ¢WA

)
where
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The comparative static results concerning 3, d and « remain unchanged.

The new insight is that enlarging the number of union members leads to
less stabilization. This is due to the fact that the effect of home deficit
on equilibrium inflation is smaller the more countries participate, since the
inflationary response of the CB is smaller.

tWA

Lemma 21 18 strictly decreasing in n.

36Existence of all equilibria again can be guaranteed by appropriately resizing the assumptions on 6.
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SGP without renegotiations

The model of Section 3.2.2 remains unaltered with respect to the set-up.
Consider group ¢ in country h and let v := (’Ul, e ,v”) . Depending on
being for or against stabilization, expected utility is now given by
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The same line of argumentation as in Section 3.2.2 leads to a unique
symmetric Bayesian Nash Equilibrium of

o (01) :{ 0, if o' >¢¥

1, if 6 <P
where
e i el ).

The comparative static results concerning (3, d and « are qualitatively
the same as before. The introduction of a fine for deficits again leads to
stabilization occurring for a wider range of information parameters and
enlarging the number of union members leads to less stabilization.

Lemma 22 t7 is strictly decreasing in n.

SGP with renegotiations

Allowing for renegotiations in the n-country set-up leads to changes in
expected utility only in the case when all groups are against stabilization:

W (nn) = _g =T ) | d+6id—r ().
c#£h
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Here, the following unique symmetric Bayesian Nash Equilibrium ob-
tains:

0, if O > ¢56F
h h\ __ ) 7

)

where

. 9 2(n—1
$SGP . _ ey + % +§ [1 + (1 — F(tSGP)> — (1 — F(tSGP)) ( )} .

Due to the last term on the right hand side (which enters negatively) it
is not possible to obtain any clear-cut comparative static results on t°¢*.
But since this term goes to zero as n goes to infinity, I presume that all
results obtained for t© apply to t°¢ as well.

Under the SGP with renegotiations enlarging the number of union mem-
bers has another effect on the probability of stabilization. The more coun-
tries join the SGP, the stronger becomes the commitment effect even when
allowing for renegotiations. The reason is that the only case in which rene-
gotiations are possible is the one in which all countries delay stabilization.
The probability that this happens declines when the number of participa-
ting countries increases. As this number goes to infinity the commitment
when allowing for renegotiations becomes as strong as the commitment
when there is no possibility for renegotiations at all.3

The results on the number of countries may be applied to a future
enlargement of the Furopean Monetary Union. Admitting new members
would have two opposing effects: on the one hand, the probability of delay
would increase, since the interest groups anticipate that their behavior will
exert less influence on the decision of the CB. On the other hand, the

negative effect of allowing for renegotiations would be mitigated.

Comparison

Finally, let us turn to the comparison of the respective equilibrium cut-
off values. Considering more countries does not change any of the results

3TFor n — oo : t9¢F — tP since for n — oo : —% (1- F(tSGP))Q(nfl) 0.
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concerning the probability of stabilization. Again, the SGP without renego-
tiations leads to stabilization occurring for the widest range of information
parameters, but even if renegotiations are allowed, the result of the war of
attrition will be improved upon. The argumentation again proceeds along
the lines developed in Section 3.2.4.

3.6 Conclusion

This chapter introduces national interest groups and private information
on their behalf into the discussion about the Furopean Stability and Growth
Pact. T extend a war of attrition model to the case of a monetary union
and introduce a fine for deficits. Allowing for private benefits of delayed
stabilization is another new feature of this model.

The first result of this chapter is that deficit sanctions indeed can en-
force national commitment to stabilization. Even if we allow for renegoti-
ations this result will hold. On the other hand, in the presence of private
benefits of delay the effect immediate stabilization has on welfare is not
unambiguously positive. If the pact is carefully designed with respect to
the height of the fine, then it will unambiguously increase welfare. This
yields an explanation as to why the member countries of EMU signed the
pact. But there always exist types who prefer to abandon the pact ex
post, what may explain the current difficulties concerning its enforcement.
Finally, I show that it is impossible to achieve ex post efficiency with the
SGP. Therefore, I adapt an expected externality mechanism to my setting.
Despite all its advantages this mechanism is also not able to achieve vo-
luntary participation ex post. In addition, I presume that in reality there
may exist political reasons not to implement such a decentralized system
of transfers and there could arise problems in identifying the respective
interest groups.

Starting from this research there are different directions to proceed.
The first one would be to allow for the war of attrition (extended to a
monetary union and by a fine for deficits) to happen in continuous time.
One possibility could be to adapt the model presented by Carré [2000].
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She already mentioned the extension of introducing uncertainty about the
enforcement of a deadline into a war of attrition. Considering the current
state of the art in the European Union this seems to be an approach that
would well fit reality. It is conjecturable that there would arise interesting
effects concerning the interaction of the height of the fine and the timing
of stabilization.

Second, one could consider a reversal of timing, i.e. the respective wars
of attrition are played before the decision about the fine is taken. Here, I
presume that the optimal fine would be zero and that thus an SGP would
make no difference. The same effect would arise if the CB acts first.

Allowing for more heterogeneity among countries is another promising
direction for further research. In such a context, one could analyze the
possible impact of enlargement on stabilization decisions (see for example
Beetsma and Bovenberg [2003] for strategic debt accumulation or Hefeker
[2001] for structural fiscal reform incentives in the presence of heteroge-
neity).

Finally, one could add another stage to the game in which the interest
groups themselves are allowed to vote about the introduction of the fine
and about its height. Since the interest groups decide about stabilization,
why should they not determine the rest? In addition, one could introduce
correlation between the information parameters of the respective interest
groups in order to study the influence different voting rules have on the
decision.



Chapter 4

To join or not to join?
Monetary Unification &
Decision Procedures

4.1 Introduction

This chapter deals with the decision of a country to join an already ex-
isting international organization or decision making body. I assume that
the candidate economy is influenced by union wide shocks as well as by
country-specific ones and that decisions taken inside the union exert in-
fluence on the economic situation of the potential member — even if it
remains separate. On the other hand, the economy of the union remains
unaffected by shocks and policy of the candidate. Thus, I model a relation
with asymmetric spillover effects between the economies. This asymmetry
tries to represent the position of a potential member vis-a-vis an already
existing organization. The economic players are the central banks of the
respective countries. Their preferences are characterized by a certain de-
gree of conservatism. The question is how different decision procedures
employed after unification perform compared to the situation in which the
potential member remains separate. This depends on the one hand on the
degree of interdependencies between the economies and on the other on
the degree of conservatism of the respective central banks.

91
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In a three-country model, all countries experience shocks and the re-
spective central bankers have to decide about monetary policy which the
central bankers can control directly. I consider two basic scenarios: sepa-
ration and unification. Under the separation scenario, the original union
members determine jointly their preferred decision first. The potential
member observes their decision and determines its own desired policy ta-
king into account the union decision. The candidate country remains se-
parate, but experiences spillovers from shocks and policy of the union. On
the other hand, it has no influence on the union decision.

In the basic set-up of unification the candidate country obtains full
membership in a union consisting of three countries. Only one policy in-
strument remains available for the union as a whole. Here, I study three
different decision procedures. These differ in the degree of influence they
assign to union members in joint decision taking. The first one determines
the union wide decision in order to maximize welfare, i.e. the sum of indi-
vidual utilities. According to the second mechanism the median of desired
policies of the three members will be implemented. Finally, I consider a
procedure which I call rotation. It involves an exogenously fixed probabi-
lity with which the new member may determine the union wide decision
alone. The main differences between these procedures are how they affect
the probability of being decisive and how they deal with extreme positions.

The basic trade-off concerns independence of policy making versus gains
in influence. Assuming that the candidate economy is influenced by union
wide shocks as well as by country-specific ones, accession offers the oppor-
tunity to influence decisions taken inside the union, but at the same time
reduces the possibility to react independently on country-specific shocks.
Assuming further that not only shocks but also decisions taken inside the
union have a certain influence on the economic situation of the candidate,
the candidate central banker has to react on union decisions in order to
support the national economy. This may involve not negligible costs, par-
ticularly if the candidate — as a non-member — has no possibility to influence
the decisions of the union.
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The main result of this chapter is that all unification scenarios perform
poorly compared to the separation scenario from the perspective of the
candidate. Entry will be never optimal if the union wide decision maxi-
mizes welfare. If the decision is taken according to the median, I am able
to identify a region of conservatism and spillovers where it will be pro-
fitable for the candidate to join the union. Only if central bankers care a
lot about unemployment and if interdependencies are strong between the
economies, then it will pay to delegate the decision to the median. The
median procedure ignores extreme positions in decision making and this
will be profitable if preferences are close. Under rotation there exists a
region of combinations of spillovers and conservatism for which no deci-
sion power could lead to entry. For the remaining combinations the new
member would require a high probability of being decisive to make entry
profitable. However, there exist combinations of interdependencies and
conservatism that make entry profitable — although transaction costs are
not explicitly modelled.

4.1.1 Relation to literature

This chapter tries to combine different aspects of monetary unification.
In tradition with the literature on Optimum Currency Areas (OCA) ori-
ginated by Mundell [1961] I analyze the costs and benefits of joining a
monetary union. In OCA models, monetary unification leads to higher
adjustment and lower transaction costs. 1 capture this by focusing on
the trade-off between the costs of giving up independent monetary policy
making (for an empirical assessment of these costs see e.g. Schuberth and
Wehinger [1998]) and the benefits of gaining influence on union decisions.
For review and discussion of the OCA literature see, for example De Grauwe
[1992] or Masson and Taylor [1992]. Research has also focused on the
relation of European monetary unification to OCA criteria (e.g. Bayoumi
and Eichengreen [1997], Caporale [1993] or Eichengreen [1997]).

There exists an extensive literature focusing on different aspects of two
institutional set-ups: flexible, discretionary exchange rate regimes versus
monetary unions (see however Lane [2000] who compares the stabilization
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properties of a currency union versus alternative exchange rate regimes and
Martin [1995] who considers three institutional structures). The main focus
is either on the implications for national fiscal policy after abandoning the
exchange rate as a tool to cope with shocks (e.g. Kletzer [1998] or Swedish
Government Report [2002]) or on the incentives for economic reform im-
plied by monetary unification (e.g. Calmfors [2001] or Sibert and Suther-
land [2000]). In contrast to my model, none of the above distinguishes
between different decision procedures used inside a monetary union.

Concerning the comparison of different decision procedures in central
banks, most of that literature focuses on how national interests in the £FCB
Council influence the common decision. For example Aksoy et al. [2002]
analyze the impact of economic and institutional asymmetries on the ef-
fectiveness of monetary policy, Griiner [1999] considers the relationship
between inflation and unemployment when the council members are either
concerned with union wide aggregates or with domestic conditions, Hefeker
[2003] assesses the economic implications of different decision making pro-
cedures (federal, purely national or a combination of both) and Von Hagen
and Siippel [1994] compare monetary stabilization policies for alternative
types of appointees (i.e. having different mandates) in the ECB Council. In
my model, the presence of national interests is not assumed, but the diffe-
rent decision procedures can be interpreted as to foster national influences
in different ways.

Related to this model are also papers that deal with the size of inter-
national unions. For example Kohler [2002] extends a shock stabilization
game by non-cooperative coalition formation. Here, a limit to the stable
coalition size arises due to a lack of demand for membership since the coali-
tion formation process creates positive spillovers for the outsiders. In my
model, decisions taken inside the union affect non-members in a negative
way. Albertin [2001] analyzes the endogenous formation path of regional
blocs. Formalizing both the incentives for member countries to enlarge and
for non-members to join the bloc, there exists an upper bound to the size of
the bloc (due to a binding supply-side constraint) and a trade-off between
depth and width of integration. Different decision procedures play no role
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in Albertin’s analysis. In Alesina et al. [2001] the trade-off between the
benefits of coordination and the loss of independent policy making endoge-
nously determines the size, composition and scope of international unions.
Decisions about common policies are taken by majority, i.e. the authors
concentrate on the median of desired policies and again, do not consider the
influence of different decision procedures. The equilibrium size is decrea-
sing in the heterogeneity of member countries and in the scope of common
policies. In contrast to this set-up, I focus on one specific common policy
and do not allow for heterogeneous preferences. But the effect of hetero-
geneity in Alesina et al. is similar to the influence of interdependencies in
my model: the ”closer” economies are, the more profitable is membership.

The remainder of this chapter is organized as follows: Section 2 in-
troduces the basic set-up of the model for the separation and unification
scenarios. The three different decision mechanisms I aim to study under
unification are presented and expected utility is calculated for each sit-
uation. The next section compares these results for different degrees of
interdependencies and conservatism. Section 4 concludes. All proofs are
relegated to Appendix C.2.

4.2 The Model

Consider a world consisting of three countries, ¢ = 1,2,3. Countries 1
and 2 form a union, country 3 is a potential member of this union. The
economic players are the respective central banks. Their loss functions
are defined in inflation and unemployment similar to the one introduced
by Barro and Gordon ([1983a] and [1983b]). Each country experiences a
shock ¢;. These shocks are independently and uniformly distributed over
[—1,1]. The vector of shocks is . Decisions zy € R and z¢ € R about
monetary policy have to be taken by the union and the candidate central
banker, respectively. For simplicity, I assume that the central bankers can
control the inflation rate directly.

Consider two different scenarios. First, I deal with a situation in which
country 3 remains separate and takes the decision of the union as given
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when choosing its policy. I describe the decisions of the central bankers
and calculate expected utility of the potential member. After that, the
same analysis is conducted for full membership of country 3 considering
three different decision procedures used after unification.

4.2.1 Separation

If country 3 remains outside the union, the set-up is modeled as a Stackel-
berg game: First, the central banker of the union chooses his decision x;
for countries 1 and 2. After observing that decision, the central banker of
country 3 sets his policy z¢ — taking the decision zy as given. The ad-
vantage of the union moving first should capture a situation in which the
central banker of the candidate economy has to react on union decisions in
order to support the national economy.?®

Consider countries 1 and 2: Preferences of each union member are cha-
racterized by the following von-Neumann-Morgenstern utility function in
inflation and unemployment

wilzy, &) = — (033%] +(1—0)(zy — si)2> =12 (20)

The parameter o measures the degree of conservatism, i.e. the weight
given to output and price stability, respectively. For ¢ = 0, unemployment
is the exclusive goal, whereas for ¢ = 1 inflation is the sole target.

The decision xy is jointly determined by the members of the union, i.e.
by countries 1 and 2. The central banker of the union chooses xy for the
union as a whole to maximize the sum of utilities®, i.e.

38However, it is also technically impossible to consider the Cournot game among countries like in
Canzoneri and Gray [1985] due to the one-sided specification of spillovers.

39Note that this specification yields the same result as if the central banker would maximize the

uy (Ty,€1,62)

average of individual utilities, i.e. , or subject to the average of country-specific shocks, i.e.

uy (ry,€1,62) = — (aa:%] +(1-o0)(vv — %)2)
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2
uy (zv,€1,€2) = Z ui(Tu, €)
i=1

= — <0x?] + (1 —o0)(rvy — 51)2)

— (0:1:[2] +(1—o0)(xy — 62)2> :

This yields as a solution

(1 —0') (81+62).

| —

* —
JJU—

After observing the country-specific shocks, this decision will be imple-
mented for the union. Depending on the degree of the preference parameter
o the union central banker tries to offset the average of shocks with his
decision.

The basic structure of the above preferences applies to the candidate
country as well, i.e.

ug(ze, xy,€) = — (0:1:20 +(1-0)(1—a)(zc—-es)+a(zy— #))2) :

Again, o € [0,1] measures the preferences for output and price stability
of the central banker. For simplicity, assume that the preferences of the
union and candidate central banker are identical.

In contrast to the preferences of the union members, here the term rela-
ting to unemployment allows for spillover effects. The parameter o € [0, 1]
measures the extent to which shocks of countries 1 and 2 and the decision
of the union central banker zr affect the utility of country 3.4° For ao = 0
there exist no spillovers, shocks and monetary policy of the union leave
the candidate economy unaffected. On the other hand, o = 1 describes
a situation in which unemployment in country 3 depends solely on shocks

40In principle, the spillover parameter o could be any real number (o € R). The restriction to o € [0, 1]
means that I consider only positive spillovers (prosper-thy-neighbor). This a priori excludes any beggar-
thy-neighbor behavior like in Canzoneri and Gray [1985].
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and decision of the union, whereas its own decision on monetary policy
only affects inflation. o = % leads to equal weighting of candidate and
union. For example, a might measure the degree of demand or productivity
spillover effects between the members of the European Union.*!

This specification of preferences captures a situation in which the eco-
nomy of the potential member may be in a relatively weak position. Its
economic situation is influenced by the shocks as well as by the policy
obtaining inside the union, whereas the union itself does not experience
any spillover effects from the candidate.*? In this sense, this three-country
model may be interpreted as describing the situation of a potential member
vis-a-vis a union consisting of many countries.

The central banker of the candidate country observes the union decision
xj; and takes it as given (acts as Stackelberg-Follower). He chooses x¢ to

maximize

ug(ze, xj,€) = — (0:620 + (1 —0) ((1 —a)(re—e3) +a (:U*U — %))6 )

As a solution we get

oa (g1 +¢e2) +2e3 (1 — )

A== ) s ) — 1 —a)

. 1
Te =3

Depending on the degree of conservatism and of spillover effects the
decision is taken as to deal with the shocks. Consider ¢ = 0: The sole target
of monetary policy in this situation is to reduce unemployment. Since the
candidate central banker has no influence on the decision of the union, his
only possibility is to conquer the country-specific shock. Accordingly, he
implements zj, = €3. For ¢ = 1 the decision is z = 0 what is due to
the fact that the sole target of the central banker is price stability. The
same decision is implemented for o« = 1. This time the reason is the lack

41For an empirical assessment of the asymmetry of shocks, see e.g. Clark and Shin [1998] or Frankel
and Rose [1998].

42This specification captures one-sided interdependencies, but note that it is not identical to assuming
correlation of shocks.
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of influence on unemployment, since this solely depends on the situation
obtaining inside the union. If the economy of the potential member is
independent, i.e. & = 0, then 2}, = (1 —0)es. In this case, the central
banker solely decides according to his preferences concerning inflation and
unemployment.

Substituting for x}; and x7,, expected utility of country 3 depending on
o and « is given by

S(a o)

= U3 LUC,l'U,

= / / / us I’C’:UU, )d€1d62d63

B _0 B o2a? +2(1—a)
G (1 )a(a2—2a)—(1—a)2.

(21)

For ¢ = 0 and for ¢ = 1, expected utility is zero. This is due to the
fact that in both cases there exists no conflict of interest for the central
banker. Either the sole responsibility of monetary policy is to offset the
country-specific shock or price stability is the sole target. For intermediate
preferences (o € (0,1)) it is never possible to secure zero losses.

4.2.2 Unification

Consider now a situation in which country 3 obtains union membership.
The basic structure of preferences remains unchanged, but only one policy
instrument x € R is now available to react to shocks. Accordingly, the
utility function of country 3 changes to

ug(z,) = — (02° + (1= 0) (1 - @) (w — &) +a (2 = 252))") . (22)
whereas the preferences of countries 1 and 2 are still described by (20), i.e
wi(z, &) = — (0:62 T (1—0)(z— gi)2) Li=1,2. (23)

I consider three different decision procedures according to which the
decision z for the union as a whole is determined.
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Welfare Maximization

The first procedure takes the decision xy as to maximize the sum of uti-
lities, i.e.

3

uw (Tw,e) = Z ui(zw, €)

= — (J:U%V +(1—0)(zw — 51)2)
_ (O'x%v +(1—0)(xw — 52)2)

_ (aw%v +(1=0) ((1—a)(@w —es) + o (2w — %))2) .

This yields as joint decision

riy = 2 (1= 0) (2 +0) (61 +22) +265(1 - ).

If the exclusive target of all central bankers is price stability (o = 1),
then the joint decision will be xj, = 0. When there exist no spillover
effects in country 3 (a = 0), all three countries act according to identical

preferences. Moreover, equal weight is assigned to each country’s pre-

ferences and the joint decision amounts to zj;, = % (1—0)(e1+e2+¢3).

Depending on the degree of the preference parameter o the union central

banker tries to offset the average of shocks with his decision. If a = 1,

then zj, = 3(1—0)(e1+¢2): the shock in country 3 plays no role in

determining the decision. Note that this decision is the same as the one
taken in a union consisting only of countries 1 and 2.

Under this procedure expected utility of country 3 is given by

Uw(Oé CT)
= FElus(zyy,e
— / / / us CUW, d€1d€2d€3
= (0—1)((4+50)a — (4o +8)a+20+4). (24)

18
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This function is concave in « and convex in o. Concavity in spillovers
means that under welfare maximization it is good in terms of expected
utility to experience intermediate interdependencies. In contrast, convexity
in the conservatism parameter tells us, that here clear preferences in either
direction are preferable. Again, for o = 1, zero losses can be secured. But
in contrast to expected utility under separation (21), this is not true for
o = 0. Despite the fact that output stability is the sole target of all central
bankers, it will not be possible to conquer all shocks if only one policy
instrument remains available.

Median

Under this procedure, the decision is determined by the median of the
desired policies of the three countries. The central bankers of country 1 or
2 choose z} in order to maximize (23):

w; (T,8;) = — (Jac2 +(1—-0)(x— si)Q) ;1 =1,2.
The solution to this problem is given by

IIJ*:(l—O')e’fi, 221,2

7

If this desired policy of country 1 or 2 happens to be the median desired
policy, it will be implemented as monetary policy for the whole union.

The central banker of the new member country chooses x5 in order to
maximize (22):

us(z,€) = — <0x2+(1—a) ((1—a) (¢ —e3) +a (:p— 51‘2”2))2> |

This yields as a decision

:1:§:%(1—0)(04(52—1—51)4—253(1—04))

and x; will be implemented if it constitutes the median policy of the union.
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An important feature of this decision procedure is that the median
policy depends on the degree of interdependencies a and on the realization
of shocks. Therefore, it is endogenously determined which policy is ”in the
middle”. Since this implicitly defines the probability of being pivotal, the
decision power of the participating countries is endogenously determined
as well.

Letting 7}, denote the vector of preferred policies, i.e. 3, = (z7, 25, x3) ,
expected utility*® of country 3 is given by

Un(a, o) (25)

= Elus(zy,e)]
11—

= = ‘;[(0—16)a3+(2a+48)a2—(20+48)a+4a+16}.
a_

The basic behavior of this function is similar to expected utility (24)
under the welfare maximizing procedure: Upys(a, o) is concave in o and
convex in o, obtains zero expected utility for o = 1.

Rotation

Finally, I consider the simplified mathematical representation of a so-called

4 With probability p € [0,1] country 3 determines

rotation procedure.
the union wide decision, with probability 1_7” the desired policy of either
country 1 or country 2 is implemented. For p = 0 country 3 has no influence
on the common decision, whereas for p = 1 the new member acts as a
dictator.

This specification of probabilities may be interpreted as giving the new
member a permanent voting right, whereas the original members would
have to share theirs. In comparison to the two decision procedures con-

sidered before, here the probability of actually determining the decision is

43The detailed derivation of expected utility is given in Appendix C.1.

44Rotation is one of the procedures discussed as reform option for an enlarged ECB Council. It involves
that not every central bank governor would have a right to vote at each meeting. Other reform proposals
include representation or executive decision. For a detailed analysis and discussion of reform options for
decision procedures in an enlarged European Monetary Union see e.g. Baldwin et al. [2001].
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not endogenously determined by the procedure and the preferences, but is
exogenously fixed.

Expected utility of country 3 under this scenario can be decomposed
into three parts, i.e. expected utility if the desired policy of country 1 is
implemented, expected utility if the desired policy of country 2 is imple-
mented and expected utility if its own desired policy is set into force, i.e.

UR (O{, o, p)
= 2By (a5, 0)) + 5 LB s 5,2)] + P [y (2, 2)]

Since the decision problems of countries 1 and 2 are symmetric*, this
simplifies to

Ur(a,0,p)
= (L=p) Elus(21,8)] + pE us (x3,2)] .
Consider these terms separately. The desired decision of country 1 is
;= (1—0)e.

If this is implemented, expected utility of country 3 is given by

Elus (x3,¢)] = ///U3 x], €)derdeades

= 60—1)(3a + (20 —6)a — 20 +4). (26)
The desired policy of country 3 is
2 :%(1 — o) (a(es+e1) + 255 (1— )
and
Elus (25,¢)] = / / / ug(z3, €)derdeqades

- 60 (0 —1) (3% —4a +2). (27)

45Without loss of generality I consider expected utility of country 3 if the desired policy of country 1
is implemented.
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Thus, overall expected utility under the rotation procedure is given by

UR (&7O-ap)
)

[3(poc —p+1)a®—2(3pc —3p—0 +3)a+4po —4p— 20+ 4] .

This function does not only depend on « and o, but also on the pro-
bability p. It is increasing in p meaning that the higher the probability
of being decisive for the new member, the higher is its expected utility.
Again, Uy (a, 0, p) is concave in « and obtains zero expected utility for
o=1.

4.3 Comparison

In this section, I compare expected utility of the potential member under
the two different scenarios and the three decision mechanisms.*® Would a
potential member base its entry decision exclusively on these terms, there
would be little scope for a union of three.

I start the comparison with the following observation: For ¢ = 1 and
for all degrees of interdependency, separation and unification yield the
same expected utility irrespective of the decision mechanism employed af-
ter unification. The reason is that if central bankers do not care about
unemployment, then shocks and uncertainty will not influence their deci-
sions. Thus, under each scenario the same decision is taken — irrespective
of the decision procedure. This leads to zero losses since there exists no
conflict of interest regarding inflation and unemployment for all central
bankers.

The remaining part of this section deals with the effect different decision
procedures will have on expected welfare of the candidate if central bankers
care about unemployment.

461 concentrate solely on the perspective of the potential member. I do not consider the net gains of
monetary unification which could eventually lead to compensation payments. However, I return to this
topic in the conclusion of this chapter.
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4.3.1 Welfare Maximization

For this procedure I obtain a clear-cut result in favor of separation.

Proposition 10 If the decision after unification is taken as to maximize
the sum of individual utilities, then there exists no combination of o and
o such that unification yields more expected utility than separation for the
candidate.

If the decision about monetary policy after unification is taken jointly,
this procedure will give the new member not enough influence on the com-
mon decision as to compensate for giving up its independence.

4.3.2 Median

Under this decision procedure the probability of the new member to be
pivotal after unification increases. This leads to the following proposition.

Proposition 11 If the decision procedure after unification implements the
median, then there exist combinations of o and o such that unification
yields more expected utility than separation for the candidate country.

Figure 10 shows implicitly the combinations of («, o) for which the
difference in expected utility is zero. Entry is only profitable for a small
range of combinations which is characterized by large spillovers and low
weight on inflation: the economies have to be ”close” and shocks have to
be important. Under these circumstances, it pays to delegate the decision
to the median, since the median procedure ignores extreme positions in
decision making.

0.0045

0.004

0.0035 Q

sigma
0.003

0.0025

0.002 0.9 0.92 0.94 0.96 0.98 1
alpha

Figure 10: (o, 0) : S (a,0) = Uy (o, 0)
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4.3.3 Rotation

Finally, considering the rotation procedure, I obtain a more optimistic
result regarding the entry decision of a potential union member.

Proposition 12 (i) There exist combinations of o and o for which sepa-
ration yields more expected utility than unification ¥p € [0,1], (i7) for all
other (a, o) exists p(a,0) such that separation and unification yield the
same expected utility for country 3 and (iii) Vp > p(a, o) unification yields
more expected utility for country 3 than separation V(«, o).

The first part of this proposition tells us, that even if country 3 may
determine the union wide decision after unification alone (p = 1), there will
exist combinations of o and ¢ such that country 3 would prefer not to join
that union.*” Interpreting the boundary of such combinations as a function
o (), this function is strictly decreasing in «. The smaller the spillovers,
the larger has to be the weight given to inflation to make separation always
preferable.

sigma
0.4

0.2

0.2 0.4 0.6 0.8 1

alpha

Figure 11: o () : S(a,0) = Ur(a, 0, 1)

The second part of Proposition 12 defines for all other combinations of
a and o a probability p («, o) of being pivotal which makes the candidate
indifferent between no entry and entry. In principle, we can conclude that
the potential member requires a high probability to be pivotal in order to

470n first sight, one would expect that it is always possible for country 3 to secure itself zero losses when
it acts as a dictator after unification. That this is not the case is due to the fact that after unification
only one policy instrument remains available.
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make entry profitable.*® That the probability has to be relatively high can
be seen by considering p («, o) at the corner values of the parameters «
and 0. When there exist no interdependencies, i.e. & = 0, the only way
to make the candidate indifferent between entry and separation is to give
him an exclusive decision right irrespective of the degree of central bank
conservatism, i.e. p(0,0) = 1. The same is true for o = 0, central bankers
who care solely about unemployment irrespective of the degree of interde-
pendencies. If the candidate economy experiences the maximum amount of
spillovers, then there will exist no probability to reach indifference, since
p(l,0) = 1+ 0 > 1V o. Finally, if all central banks are conservative
(0 = 1), then p(a, 1) lies below 1 for small « :

o

0.6]
rho
0.4]

0.

0.2]

0 02 04 alpha

Figure 12: p(a,1) : S(a,0) = Ug(a, o, p)

0.6 0.8 1

4.3.4 Welfare Maximization — Median

Now, I sidestep a little from the main focus of my analysis and compare
the relative performance of the welfare maximization and the median pro-
cedure. This comparison has no direct influence on entry decisions, but is
related to it in the following way. The decision procedure employed in a
union is of interest to any potential member, since the chosen procedure
determines its influence on common decisions. Imagining that there are
other factors that affect entry decisions, the relative performance of the
different procedures becomes important. Since all countries in my model

48This result resembles the one of Casella [1992]. In a general equilibrium model of monetary union
she finds that a small economy will not enter the union unless its influence on union decisions is more
than proportional to its size.
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experience the same preferences for inflation and unemployment, this re-
lative performance is independent of o. It solely depends on the degree of
interdependencies between the economies.

Proposition 13 (i) There exists aq such that for a < ay taking the deci-
sion as to maximize welfare yields more expected utility for country 3, (ii)
there exists ay such that for a > as the median mechanism yields more
expected utility for country 3 and (i1i) oy = ay = a* = %

If the degree of interdependencies between the economies is small (small
a), it will be profitable for the candidate to take account of all views when
determining the union wide decision. This is due to the fact that under
this procedure, extreme policies influence the final decision, whereas under
the median procedure they are disregarded, since there the final decision
solely depends on the median desired policy. If, on the other hand, the
spillovers lie above some threshold (here a* = %), then the economies are
sufficiently close in terms of preferences and extreme policies become rare.
Moreover, since the probability of being decisive increases in o under the
median procedure, this increase in power contributes to the result as well.*’

4.4 Conclusion

This chapter compares the influence of different decision procedures on
unilateral entry decisions into existing monetary unions. If the candidate
economy is influenced by union wide shocks as well as by country-specific
ones and if decisions taken inside the union exert influence on the economic
situation of the potential member, how will the decision procedures used
after unification affect the decision of the potential member to join the
union? My analysis concentrates on three specific decision procedures,

490n first sight, these results seem to contradict those of Section 2.4, but in principle both are obtained
by similar reasoning. The sole difference lies in the point of view: here, with weak interdependencies
the potential member prefers to take (his) extreme position into account, whereas in Section 2.4 for
society as a whole it is better to ignore extremes. A similar argument applies for the case of strong
interdependencies.
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i.e. welfare maximization, median and rotation, and obtains the following:
All unification scenarios perform relatively poor compared to separation
irrespective of the decision procedure. The only chance to make entry
profitable for a potential member is to grant it a merely exclusive decision
right in common policies. But although transaction costs are not explicitly
modelled, there exist combinations that make entry desirable.

Starting from this research there are three directions to proceed. The
first extension concerns different parameter specifications. Considering
a € R would allow for beggar-thy-neighbor behavior, like for example in
Canzoneri and Gray [1985]. A similar effect may evolve if we consider the
possibility of shocks and policy exerting different influence on the prefe-
rences of the potential member. Considering different parameter specifica-
tions, it would also be interesting to analyze the effect of country-specific
preferences regarding inflation and unemployment.

A second extension would be to allow for two-sided spillovers. Not only
the potential member is influenced by shocks and policy of the union but
the same is true vice versa. Again, this would lead to different decisions of
the respective central banks and to more strategic interaction.

Finally, a question I did not consider so far is the possibility or impossibi-
lity of compensation payments. Here, in a first step, one would have to
assess if unification leads to any net gains, i.e. if the sum of expected
utilities is increased after unification. This would create scope for trans-
fers that could be offered to the potential member to make it enter the
union. My intuition is that in this set-up there will be little opportunity
for such side-payments. However, this may change if we allow for two-sided
spillovers.
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Chapter 2: Collective
Decisions with
Interdependent
Valuations

Proof of Lemma 4:

Under the median mechanism the announcement strategies 6;(6;) are conti-
nuous in the parameter «. Since the decision J:Medmﬂ(é) is continuous in
the announcements, it is so in «. Finally, individual utility is continuous
in the decision (and therefore in «) and in the individually desired policy
67, which is continuous in « as well. Thus the sum of expected utilities is
continuous in « under the median mechanism. m

Proof of Lemma 5:

Under the mean mechanism agents announce according to 91(91)
= n(1l — a)b;. Thus, Zprean = (1 — ) >, 0;.
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() CoNTINUITY: The sum of expected utilities is given by
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which is continuous in a.
(27) MonoTONICITY: Differentiating with respect to « yields

d (B [3 —(@rean — 07)%])

(731) OPTIMALITY:

_2n20m—n+1

do (n—1)°
which is larger than zero V a € [0, &).
d E o ean ~— eik 2 —
( [2221 (ajM z) ]) :0<:>a:n 1
do n
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Proof of Lemma 6:
(¢) CONTINUITY: The sum of expected utilities under the mean mechanism
is given by

n 2 n
ZE[— (me—e;f‘f] — (O‘”n‘—_”l“) E Zej

j=1
J#i

= —n(n-1) (“”_—”“)E @A

n—1

which is continuous in n for n > 1.
(71) MoNOTONICITY: Differentiating with respect to n yields

d (E [Z;;l —(Taean — 9;)2})
dn
20m® — 3an —2n® +3n—1

(n—1)

= —(an—n+1) E[67].

Since an —n+1 < 0 and 2an® —3an —2n?> +3n—1 <0V a € [0, @), this
is smaller than zero V n > 1.
(731) OPTIMALITY:

d (E[3) —(@arean — 07)%]) 1

=0<—=n= .
dn " 1 —«
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Chapter 3: The
European Stability and
Growth Pact as a Device
for adequate Stabilization

Proof of Lemma 9:

(2)

orvi() — way, 0TV 1
o8 (1—F(T"4)*d £ o 2
=%
oTvA () _ 1
op 2 [1 + (I_F(;WA))Qd * f(TWA)]

This is larger than zero, since «, d, (1 — F (TWA))2 and f (TWA) are larger
than zero.
(i2)
orv 4 ()
od

_ - B WAY
_<1—F<TWA>>2d2( fT)

oTv"4 (1)
ad

d+ (1-F (TWA)))
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Proof of Lemma 10:

(2)
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— (L= FT) —ae ] (1) ¢ 20
(1—F(TW4)*d

1

a f TWA
(1= F @) d |1+ §twy

o4 ()

< 0.
Oox

oTr(- P p OTT(- Py 2
gqb() — (1= F(T")) * f(T) Tad)()*qwr%(u(l—F(T )))
- py . OT"()
“aorrerd T
=
oTr() 1+ (1— F(TP))?
o 2 (14 2+ f(TP) + (1= F(TP)) % f(T7)  6)
=

oTr ()
0¢

> (.
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(i7)

oT" () —a ey OTP() 1
B (1-F(T)d ) a5 2
R/ L 0
R () g
oT" () 1
ap 2{1+W*f(TP)+¢(1—F(TP))*f(TP)}
=
o’ ()
ik > 0.
(i4)
ort () _ a oy OT () .
od B (1—F(TP))2d2 (_f(T ) * od wd+ (1—F(T )))
P P 0 P
R ). L
o’ ()
od .
(U FI) @ Ut e« £ (T7) 4 61— F(TF) x £ (T7)
=
aTP(')>O.

od
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(iv)

oT" () (1= F (T7)) —ax f(T7) « 20
do (1— F(TP))*d
P P (9TP ()
(1R (17) (1) »
~
or’() _ 1
oo (1= F(IP)d |1+ 5280 + 6 (1= F(T7) £ (T7)]
=
81;;(') <0.
|
Proof of Lemma 11:
(4)
—aTSGP(') _ 1 a sapy . OT%()
96 2 (I—F(TPR)d FI7)* =53
<~
oT%er() 1
% 2 (1+ sy * FT59))
=
8T;G; (-) 0
(i)
aTSGP( ) B —a ) sap ) aTSGP ( ) 1
<~
aTSGP () 1

0 o f(TSGP)
IR e
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=
@TSGP ()
—— > 0.
e
(iid)
8TSGP ()
od
_ o _ sapy , 9T ()
T () T e (1 F (1))
&
oT5GP () B a
od B _ SGPY\ 72 a_ f(T5CF)
(1= FIT5) & [1+ 78
=
8TSGP () 0
—g 0
(iv)
ATSGP () - (1— F (TSCP)) — ax f (T5CP) « 6T;ip('>
dox (1 — F(TSGP))*d
&
orser () —1
da o SGP
1 — F (TSGP a_ f(T5¢P)
(1= FTsen)a 1+ $ 80
=
8TSGP .
O
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Proof of Lemma 12:
Assume that T°¢F > TP,
It follows that

F(T°9") > F(T")
-
1 N 1
1 — F (T5CF) 1—F(TP)
-
— —
>

(1—-F(TF))d (1— F(T9F))d

Since 3 > 0,¢ > 0 and (1 — F(TP))2 > 0, it follows

—Q B o ¢ Py 2
—+=-+—=(1—-F(T
T Fama 2 T2t - FT)
—Q 5 ¢
> — + —.
S U= F (@5 d 2 2
But this means that TF > T°¢F since T9CF .= (1—F(}%GP))d + 5;¢> (see

Proposition 9) and T := ﬁ—l—%—l—% (1 +(1- F(TP))2> (see Propo-
sition 8). This contradicts the assumption that 79" > T, Hence, it must
hold that T¥ > T°¢F. m

Proof of Corollary 4:

(Z) $=0: TSGP _ WA

(i) TCP is strictly increasing in ¢ (see Lemma 11).
= Vo >0:T5F >TVA n

Proof of Lemma 13:

(2)

|
|
(Sl

Oipa() 1 1 ( g)
00 2 2\/<§_§>2+ (E_Q) 2 d
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It remains to show that

59\ o - -2 «
—(6—0) > —.
;) g0z ty

This is true whenever § < —95 + g holds.

(i7)

OTi () _ o

* 2d\/(§g§)2+§(§—ﬁ) :

(i)
OTgp () _ 1 1 <§5+¢ >'
T (B s

It remains to show that

A o -2
2 C_p > 2
J( 2 >+dw 0) 25+

+ @ holds.

This is true whenever § < —

(iv)

&
d

OTsgp () _ o

% fMVk%i%2+%@—Q)

Proof of Lemma 14:
The governments solve maxy, EWggp (6) where EWgep (6) is given by
equation (15). With a uniform distribution we obtain

EWsgp (0) = 0 —Tiop)” 0+ Tigr — 28) .

2d
0-9)
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Differentiating with respect to ¢ leads to

OEWsap (0) 2d — . 2 OTSap
= ——— (0 Tsgp)
99 (@ - 0) d¢
_ — 0T
—2(0 — Tsap) (04 Togp — 208) * 8551”} .

Setting this equal to zero yields as first order condition for the welfare ma-
ximizing fine TS,p (%) = 19 + 45, since 8%513 is strictly larger than zero
(see Lemma 11) and T¢,p ((;5 ) = 0 cannot be solved for ¢ # oco.
Inserting T§.p and solving for ¢ yields

3a0—0
5 20) + ——=——
(50-20) + 5355
Note that the second order condition is fulfilled as well, since the second
partial derivative of expected welfare with respect to ¢ evaluated at ¢* is

negative. m

¢ =

wlr—\

Proof of Lemma 15:

(2)

(iid)
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@ 6-6
4F-8)

09’
ap

5 3
= - 4= > 0
373

Proof of Lemma 16:

First, I consider expected welfare under the SGP and under the war of
attrition for uniformly distributed types in general and then deal with
different parameter constellations in turn.

Expected welfare under the SGP is continuous in ¢ and obtains its global
maximum at ¢* (see Lemma 14). Additionally, limy__o EWsgp = —00
and limgy_..o EWsep = 0. Moreover, it holds that

. a 2(0-0)(20-50)
¢>O<:>E>§ 50

SH ReN

Expected welfare under the war of attrition is constant in ¢ and for a
uniform distribution given by
2d

It holds that
(- ) (27 - 39)

(07
EW — = =:
WA>0<:>d< Q—Q

&.I Q)

Furthermore, for ¢ = 0 the war of attrition and the SGP yield the same
expected welfare, since for ¢ = 0 it holds that Ty, 4 = T p.

(¢) Consider § < 33.

= 3<90

= V% cEWwa <0

= ng >0: EWgap > EWyy 4.

Note that %v <0forf < 33 and thus ¢* > 0 V4.
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(z'z')AConsider 35 <60 <30

= 2>0

a) For @ >0 EWy4 < 0.

= V¢ >0: EWgap > EWyya.

b) For & < S EWy g > 0.
=3d¢>¢" Vo> ¢: EWwa > EWsap.

Note that E <0 for § < %ﬁ and thus ¢" > 0 V5.

(zzz) Consider 55 < 0.
=2 >0 and 7> 9

)For EWWA<Oand¢ >0
:>V¢>0.EWSGP>EWWA.

b) For & < & < 8. EWyy >0 and ¢* > 0
=3¢> ¢ Vo> EWywa > EWsgp.
c) For & <& : EWypa > 0 and ¢* < 0
:>V¢ZO:EWSGPSEWWA.I

Proof of Lemma 17:

It suffices to find one specific vector of private information such that the
equilibrium decision under the SGP is not ex post efficient. Let 9‘14 =
0y =0 and 03 = 05 = —10 + 18 = Ticp(¢*). Then, under the SGP
stabilization takes place in both countries, since in each country one group
stabilizes. But, on the other hand, for ¢ = A, B it holds that

> 65 >28.

i=1,2
Stabilization is not ex post efficient (in either country). m

Proof of Lemma 18:

It suffices to find one specific vector of information parameters 6 for which
it is not individually rational for one of the groups to participate in the
AGV mechanism Consider group 1 in country A and private information
ZZ 1 0 4> 28 and ZZ 1 0 B> 28. Then, the AGV mechanism prescribes
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that stabilization does not occur in either country and utility of group 1 is
given by
wi' (2(9),67) + 21 (6)
dort (9 - 01) —§ (304 (9 08) + Sa 0P (5 07))
. '

= 04d — Bd +

If the mechanism is abandoned after all private information is common
knowledge and stabilization decisions have been taken, then utility will be

01d — pd.

It is not individually rational for group 1 to participate if

=0 =3 (302 (5 0) + S 107 (3 00)
= -0

d.

For 0 = 08 = B+ ¢ and 65 = 62 = 8 with £ > 0 it holds that

1 1
59{1(5—9{1) 3[9A5 05) + Z 935 eB]—§(ﬁ+a)a.

zl2

This is smaller than zero, since # and ¢ are larger than zero. m

Proof of Lemma 19:

Again, it suffices to find one specific vector of private information such that
the equilibrium decision under the SGP is not constrained ex post efficient.
Let 0; = 0f =0 and 03 = 05 = 10+ 38 = T¢.p (") . Then, under the
SGP stabilization takes place in both countries, since in each country one
of the groups stabilizes. But it also holds that

> 6> 4.

c=A,Bi=12

Stabilization is not ex post efficient. m
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Proof of Lemma 20:
In equilibrium, expected welfare under the SGP with a uniform distribu-
tion is given by

64 — 3 d
EWgsap (0) = = (0 — 8) — .
27 ( ) (9 B Q)2
Under the AGV mechanism expected welfare is
EW v (0)
R Z / / / / (19-¢ (05d — Bd) db;db56; “dy; ¢
2B 9 C 0 C

— (28-0-0) (- 85+3§+5Q)5L

Consider the difference in expected welfare as a function of
D (ﬁ) = EWAGV - EWSGP-

This is a polynomial of third degree in § and as such has two possible
extreme points 3; and 3,. It holds that D (8;) < 0 for ¢ = 1,2. Moreover,
D" (B;) < 0 and D"(By) > 0 for §; < By and (5 > 0. Since D (-) is
continuous in f and 8 < 0, limy 5D (B)=5 (—5 + Q) d < 0 completes the
proof. m

Proof of Lemma 21:

o) & ~0
on n2 [1 + T (tWA)}
m
Proof of Lemma 22:
oy : »
on n? [1+W*f(tP)+¢(1—F(tP))*f(tp)}



Appendix C

Chapter 4: Monetary
Unification & Decision
Procedures

C.1 Expected utility under unification with
median decision

Expected utility of country 3 under the median mechanism (25) can be
decomposed into three conditional expectations weighted by the respective
probabilities:

Un(e,0) = Elus(z)y, )]
= prob(zjismedian) x F [us(z], ) | =7 is median]
+prob (x5ismedian) * E [us(x3, €) | x5 is median)

+prob (z3ismedian) * E [us(xs, €) | 5 is median) .

The first and the second part describe expected utility of country 3 if
country 1’s preferred policy happens to be the median policy and if country
2's preferred policy happens to be the median policy, respectively. The
third part deals with the situation in which country 3's preferred decision
is median. I consider these cases now in turn.

125
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1. Country 1’s desired policy becomes median if either z7 > x5 and
x] < a5 or x5 > x] and x3 < 7. These two scenarios are symmetric
with respect to expected utility. Therefore, I consider the case x] >
x3 and z7 < 25 and multiply the resulting part of expected utility by
2.

(a) Country 1's preferred decision is given by z7 = (1 — o) &7 and
country 2's by x5 = (1 — 0) eo. Thus, z7 < x3} is equivalent to

g1 < €.

(b) Country 3's preferred decision is

:I:Z;:%(1—0)(04(52+51)+283(1—a))

and therefore x] > z7 is the same as

2e1 — a (g9 + €1)
2(1—a)

> £3.
There exist additional constraints to be satisfied:
(c) o5 >x}:

(1—0)(a(eg+e1)+2e3(1 —a))

N —

(1—0’)52 Z

=

280 — (g9 + 1) -
2(1 - ) -

™

3

i. Which upper bound is binding for 37

260 — (g9 +€1) - 2e1 —a (e + 1)

2(1—a) ;> 2(1—a)
>

€2 €1

This is true for #7 < 5. Thus, the binding upper bound for
. 2e1—a(eater)
€3 1S PR
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(d) Additionally it must hold, that the upper bound on 3 lies above
its lower bound, i.e.

2e1 — (g9 + €1)
2(1—a)

—1

~
—2(1 — a) + aey

2—«

€1 =

(e) Another question to be considered is whether the upper bound
on £3 lies below 1 (otherwise there would exist no restrictions

on £3), i.e.
1 281 —04(82+81)
- 2(1—a)
<~
2(1— )+ aes > 6
2—«
i. Which upper bound is now binding for ;7
2(1—
( a) + aer > £
2 —«
=
1 > £9

This is true and thus the binding upper bound for &7 is es.

(f) What happens if

2e1 — a(eg + €1)
2(1 —a)

v IV

2(1 — ) + asy
2 -«

€1

i. Which lower bound is now binding on &7

2(1—a) + aes - —2(1 — a) + aey

2—« 2 -«
2(1—a)+aesy

Thus, the binding lower bound on ¢; is =——
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ii. Lies this lower bound below the upper bound, i.e. 57

2(1—a)+ aey
2 -«

€ =
~
>

£9 1

This is not true. Therefore, the case % > 1 need

not be considered further.

Summarizing the above, the constellation z7 > 23 and z] < 25 is
reflected in

1 Z 82_—1
_9(1 —
. > 61_0452 ( a)
2—«
9o _
g1 — a(e; +&9) > 1

2(1—a)

If country 1’s preferred decision happens to be the median, it will be
implemented as common decision for the union consisting of three
countries. Expected utility of country 3 conditional on z] being me-
dian is then given by

prob (z7 is median) * E [ug(x],€) | x] is median)

2e1—a(e1ter)
2(1—a)
= 2*[ / / ’1 )/ :1:1, )d€3d€1d€2
a52 «

2 (a—1) 1—0
15 (a—2)
[—2a + (0 +12) ® — (50 +26) o” + (20 + 24) o — 8] .
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2. The derivation of expected utility for the situation in which country

2's preferred decision is the median is analogous to the case of country
1. Therefore,

prob (z] ismedian) x E [us(x7,¢€) | ] is median)
+prob (x5 is median) x E [uz(x5,€) | x5is median]
4 (a—1)(1-0)
1B (a—2)
[—2a + (0 + 12) ® — (50 +26) o” + (20 + 24) o — 8] .

3. Country 3 becomes median if either =3 > x5 and x] < 2§ or x5 > 75
and z5 < xj. Again, these two scenarios are symmetric with respect
to expected utility. Therefore, I consider the case of x5 > x3 and
x] < x5 and multiply the resulting part of expected utility by 2.

(a) x5 >z} is equivalent to

c < 2e9 — a (g9 + €1)
2(1—a)

(b) z7 <z} is equivalent to

2e1 — a(eg + €1)
2(1 —a) -

(c) Additionally, it must hold that =} > z7, i.e.

£3.

€9 > £1.

(d) The additional decompositions of the integration boundaries re-
sult again from taking care of which bound is binding. The
considerations are similar to those under (1.).

If country 3's preferred policy is median, it will be implemented ac-
cordingly.”® Expected utility conditional on z3 being median is then
given by

%0Note that the probability of country 3 to be pivotal under this procedure is given by the integral taken
over 1. This probability is independent of ¢ and an increasing function of a: the larger the spillovers, the
larger is the probability p of country 3 to be decisive. It is given by p(a) = —12£2

3a—2°
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prob (z3ismedian) * E [us(x3,€) | x5 is median)

l—a e 2e2 2(@;(61?62)
- 2 a
f_l f“EQ 2(1—a) J2eq—a(e14en) U’S(I?ﬂ )d€3d€1d€2

2« 2(1—a)

1

1
4

2e9—a(eteg)

1 T 2(1—a)
+ (1‘3, )d63d81d82
1—a (22—« 52 2(1—a) 2e1—a(e1+e9)
2(1-a)

(2—a)eo—2(1—a)

l1-a Crajep2-a)
_|_/ / / (333, )d83d€1d€2
28 )1 ~1

2—a
acg—2(1—«)
1 e2—201 1 )
+ U3(:U3, g)degdedes
l-aJ-1
1—o a€2 2(1—a) 2e9 8(55&2)
+ ug(z3, €)desderdes
P 3a (2— az—:Q 2(1—a)
2—-3a agg— 2(1—a) 2e9— a(51+52)
— 27(1 2(1—a)
—I—/ / / (CL’3, )d63d81d82
1 1 1
1 (2— a)€2 2(1—a) 1
+ ug(z3, €)desderdes
1—a (y52—2 (1—a) 2e)—a(ejteg)

2(1 )

1 (1-0)o 5 4 3 2
:%m(a — 100" 4 420° — 360" — 8 + 16) .

Thus, overall expected utility of country 3 under the unification scenario
with median decision is given by

Un(a,0)

- E[]TL?»(:C?W)‘C:)]
— m[(0—16)a3+(20+48)a2—(20+48)a+40+16].
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C.2 Proofs

Proof of Proposition 10:

Consider the difference between expected utility obtained by country 3 if
independent and expected utility after accession when the decision for the
union as a whole is taken jointly, i.e.

Dwy(a,0) = S(a,0) —Upy(a,o)

L 0w
185 (a2 —2a) — (1—a)® fla,o)

where f(a,0) is a polynomial of fourth degree in o and second in o.
First note that Dy (a, o) is continuous for all («, o) except for (1,0) and
Dy (0,0) > 0. Solving Dy (a, o) = 0 yields as interior solutions

(-1

5 2 1
012 = (—605 + g + 6\/(25(12 — 40 — 32))

But for a € [0,1] it holds that 250% — 40a — 32 < 0. Thus, S(a,0) #
Uw(a,0) V(a,0) and using the continuity of Dy («, o) : Dy (a, o) > 0.

Proof of Proposition 11:

Consider the difference between expected utility obtained if independent
and expected utility after accession when the decision for the union as a
whole is taken by the median, i.e.

Dy(a,0) = S(a,0) — Upyl(a, o)

1 (0 —1)°
— an g(oz,o)
30 (a (a2 —2a) — (1 — a>2) ( —2)

where g(«, o) is a polynomial of fifth degree in o and of second degree in

.
It holds that

D);(0.93,0.0035) < 0.
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Since Dy(a, o) is continuous for all («, o) except (1,0) there exists an en-
vironment around (0.93,0.0035) in which unification yields more expected
utility for country 3 than separation under the median mechanism. m

Proof of Proposition 12:

Consider the difference between expected utility obtained if independent
and expected utility after accession when the decision for the union as a
whole is taken according to the rotation procedure, i.e.

DR(OK,O',,O) — S(Oé,O') - UR(OK,O',,O)

:l (1_0)2 kla, o
6o (a2 —20) — (1_ap @P)

where k(a, o, p) is a polynomial of fourth degree in «;, of second in ¢ and
linearly decreasing in p.
(7) Separation yields more expected utility if

DR(a7 g, p) > 0.

Note first that Dg(a, o, p) is strictly decreasing in p, since V « and o € [0, 1)

ODg(a, 0, p) 1 2 2
=——(0—1 — 6+ 4 .
P 5 (0 —1) (3a 6 ) <0

Thus, it suffices to show that there exist («, o) such that Dg(«,0,p) is
positive for p =1, i.e.

1 2303 —100? + (114 0)a — 4

Dr(a,0,1) = —5o¢ (0 —1) (o2 —20) (1 —a) > 0.

Since o (o —2a) — (1 — @)’ < 0, Dg(a,0,1) is positive if and only if
3a? — 10a” + (11 + o) a — 4 is positive, i.e. if

—3a3 4+ 1002 — 11la + 4
- .

o >

—3a24+10a2—11a+4
m .

Thus, Dg(a,0,p) >0V (a,0,p) iff o >
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12) Solving Dg(«a, 0, p) = 0 for p yields

(i7) g [0, p Py

3t + (20 —12) o’ + (0* — 50 +19) &* + (40 — 14) a + 4
(302 — 6 + 4) (a (a? —2a) — (1 — oz)2> |

p(Oé, U) -

It holds that p(a,0) >0V («,0) and p (a,0) < 1 for o < —3a’+10a?—1lat4

«
(#4¢2) Unification yields more expected utility than separation V(«, o) if

p > p(a,o0) as defined above, since Dg(a, 0, p) is continuous in all three

parameters and strictly decreasing in p. =

Proof of Proposition 13:
(¢) It holds Vo € [0,1) that

Uy(0,0) = =(=140)(2+0)
1
15

and Vo € [0,1) it is true that

Ol —

> (—1+0)(4d+0)=Uy(0,0)

an(Oé, O’) |
Do =0

(1—-0)(c+2)

. aUM(Oé, O-)

< 3(1-0)=—F——la=0.

Wl Ol

Thus, there exists a; such that Va < ay: Uy (a,0) > Uy(a, o).

(#7) Consider the difference between expected utility of country 3 if the
union wide decision is taken to maximize the sum of utilities and if it is
taken according to the median, i.e.

Dy (a,0) = Uy(a,0) — Uy (a,0)

. 2 9 9 70é — 2
= 45(0 1) (a—1) —
It holds that
0Dy (o, o
Dy (1,0) = Lhzl —0

oo
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and Vo € [0,1)

6DU(OJ,J) 4

4 e
dada o=t = 9(J 1) <0

Taking (7) into account, this proves the existence of as.

(¢41) Setting Dy («, o) = 0 and solving for a* yields as only interior solution

P2
(0] =z [ |
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