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Preface

Over the past decades fiscal decentralization and multi-tiered government structures
have experienced a growing popularity among governments around the world. Exam-
ples for countries that recently increased the level of decentralization can be found in
Latin America (e.g. Brazil and Argentina)?, Eastern Europe (e.g. Russia and Hun-

gary)?® or Africa (e.g. South Africa)?.

Along with this trend a growing literature on fiscal decentralization emerged, that
also pointed out the dangers of fiscal decentralization, in particular the fiscal indisci-
pline of subnational governments (Rodden et al., 2003 or Vigneault, 2005). This dan-
ger arises because multi-tiered governmental systems allow subnational governments
to build up unsustainable deficits and demand from higher level governments to as-
sume their liabilities through transfers and bailouts financed out of the common pool

of national revenues (e.g. Inman, 2001 and Rodden, 2002).

The inefficiencies associated with bailouts are the reason why higher level govern-
ments often try to establish a no bailout attitude, i.e. they announce the wish to never
provide bailouts. However, experience shows that it is difficult to commit to such
statements, for example because of voting considerations or because of legal require-
ments. The difficulty of committing to a no-bailout attitude might become obvious in

the current financial crisis which starts to translate into a crisis of public budgets.

This dissertation deals with institutional safeguards helping to alleviate the inef-
ficiencies arising from bailouts in federations. In particular, we consider the role of

the timing of elections, bailout restrictions and budgetary information of comparable

?Haldenwang (2008).
3Bird and Wallich (1997).
“Shah (2004).
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jurisdictions. We theoretically analyze each of these institutional mechanisms in a sep-
arate chapter of this dissertation. The thesis concludes with policy implications. In
the remainder of the introduction, we briefly present the basic approaches and most

important results of our analyses.

The first chapter of this dissertation is joint work with Emmanuelle Taugourdeau®.
We investigate how the timing of central and regional government elections in feder-
ations affects the bailout problem. Intuitively the timing of elections should matter,
because many strategic policy decisions like tax policies or expenditure cuts are decided
at the beginning of an office term. These decisions have implications for the deficits

arising over the course of the term and the scope for bailouts.

We analyze two regimes. On the one hand, we consider a synchronized office term
regime, where regional and central governments are simultaneously elected. On the
other hand, we consider a staggered office term regime where regional governments are

elected in the mid-term of a central government office term.

We employ a soft budget constraint model. The underlying assumption of this
generic model type is the central government’s inability to commit not to bail out lower
level governments. This inability of commitment is expressed in a first mover advantage
of regional governments vis-a-vis the central government. Because bailouts are financed
out of the common pool of federal tax revenues, regional governments, anticipating
bailouts at the second stage, have incentives to strategically raise insufficient funds
to finance their public expenditures. Once the deficit arises, the central government
ex-post is not able to resist giving up a part of its revenue to co-finance the regional

public good.

In the synchronized office term regime this game takes place in each office period.
Therefore the synchronized office term regime can be regarded as a benchmark for the
standard soft budget constraint game in federations. In a staggered office term regime
the game played between the central and regional governments slightly changes. In the
first half of the central government’s office term, the central government is confronted

with a similar dilemma like in the synchronized regime: When entering office, it has

®Emmanuelle Taugourdeau is affiliated to the Centre national de la recherche scientifique (CNRS),
the Centre d’économie de la Sorbonne (CES) and the Paris School of Economics.
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to cope with the high deficits of the regional government that is still in office, and it is
unable to resist providing high bailouts. However, it now has a first mover advantage
vis-a-vis the regional government entering next. This changes the preferences of the
central government on the allocation of its revenues over time. Anticipating the strate-
gic behavior of the next regional government, the central government prefers to spend
more funds in the first office half term. Thereby it commits to a substantial reduction
of bailouts in the second half term. This forces the next regional government to finance
a larger share of regional public goods than in the synchronized office term regime and

increases welfare.

In the second chapter of the dissertation, we move on to a more detailed analysis
of the bailout process itself. In the past, bailouts were often linked to additional
obligations like savings goals, which were enforced by special monitoring boards. These
boards prescribed refunding plans, they audited, inspected, approved and supervised
subnational budgets during the fiscal consolidation process. Certainly one of the most
famous examples is the Emergency Financial Control Board (EFCB) which controlled

New York City’s government during the bailout following the 1975 debt crisis.

The public economics literature has intensely analyzed bailouts in federations, but
has not paid attention to bailout restrictions. However, bailout restrictions are inter-
esting from a theoretical perspective because they are a credible commitment device
to alleviate the common pool problem of bailouts. Consider a regional government
in a budgetary crisis that it is about to close schools. If just monetary bailouts were
available, a central government caring for this local public service can do no better
than financing the teachers’ salaries out of its own pocket. However, if additional re-
strictions were available, the central government could for instance enforce higher local
tax rates and force the regional government into an own contribution to maintain the

provision of schooling.

In this chapter, we introduce bailout restrictions in a simple soft budget constraint
framework of a federation. In this framework regional governments may raise revenues
through two different channels: through regional taxation and by making public good

provision more efficient. We consider two degrees of bailout restrictions. In a fully
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restricted bailout regime, the central government is allowed to impose restrictions on
both regional revenue raising channels along with a monetary bailout. The partially
restricted bailout regime is less severe because it just restricts one regional revenue
raising channel. We compare both setups to the benchmark of an unrestricted regime

where just a monetary bailout is provided without any further obligation.

The most striking result of our analysis is that from a welfare perspective, the par-
tially restricted bailout regime might be worse than the unrestricted bailout regime.
The intuition for this result is that the regions compensate for the restriction by distort-
ing the unrestricted revenue instrument even more than in the case of no restrictions

at all.

The analyses of the previous chapters were built on a soft budget constraint frame-
work, which is the most frequently employed workhorse model for the analysis of
bailouts in federations. As mentioned before, this model builds on the assumption
that central governments are not able to commit ex-post to deny a bailout once a fiscal
crisis has emerged at the regional level. One major implication of this hypothesis is that
central governments are not able to condition their bailout choice on the information
of why the crisis has occurred. To put it differently, the non-commitment hypothesis
implies that a central government would provide the same amount of bailouts to a re-
gional government in fiscal crisis because of fiscally imprudent behavior of local officials
as to a regional government that came into a crisis because of an external shock — like

a natural catastrophe.

However, cases observed in practice suggest that higher level governments are able
to condition bailouts on their information of lower level governments’ negligence in the
emergence of the crisis. One case in point is the denial of a bailout to the debt-ridden
city of Berlin by the Federal Constitutional Court of Germany in 2006. One of the
reasons brought forward by the Court was that Berlin had not sufficiently exhausted its
options to raise revenue and to realize expenditure savings. The Court argued that a
subnational government, failing to use all these options, cannot afterwards successfully

claim financial assistance from the federation.

Even though the conditionality of bailouts on lower level governments’ negligence
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promises to reduce the inefficiencies arising from bailouts, it is likely that still inefficien-
cies remain because of asymmetric information, caused by the budgetary autonomy of
multi-tiered governments in federal systems. Subnational fiscal crises often arise over
a long period of time and for many different reasons. Ex-post it seems to be diffi-
cult to disentangle the wrong decisions of politicians from forces outside the scope of
local governments. In such situations higher level governments may be interested in
obtaining information through benchmarking studies, which compare the expenditures
of the jurisdiction in fiscal crisis to the expenditures of comparable jurisdictions. This
has been done by the German Federal Constitutional Court in the denial of the Berlin

bailout.

In the third chapter of this dissertation we analyze optimal bailout schemes under
asymmetric information that condition on the observed outcomes of two regions. We
employ a model of a federation with a central government and two regional govern-
ments. The regional governments can spend costly effort to prevent a bad budgetary
outcome. The choices of both regional governments are linked to each other through a
common cost shock affecting the magnitude of the effort costs. The central government
neither observes the realization of the cost shock nor the regions’ effort, but knows the

probability and the magnitude of a high cost shock.

It is assumed that only one of the governments is poor from the outset and becomes
eligible for a bailout if it realizes a bad budgetary outcome. The magnitude of the
bailout is conditioned on both the budgetary outcome observed in the region in fiscal

crisis and the outcome in the second region that serves as a benchmark region.

We derive the result that the better the budgetary environment the lower are
bailouts. If in addition, it is ex-ante more likely to observe a uniform® outcome than a
mixed outcome, then a higher bailout is paid to the poor region if the uniform outcome
is realized. The intuition for this result is based on the informativeness of the observed
outcome regarding the poor regional government’s negligence. IIf both regions are
tied to each other such that it is more likely that the regions’ budget surplus evolves

similarly, the observation of a bad budgetary outcome in the benchmark region is a

6 A uniform outcome means a bad budgetary outcome in both the poor region and the benchmark
region.
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signal that the bad outcome in the poor region occurred despite sufficient effort was
taken to overcome the crisis and not because of moral hazard. The opposite result and
interpretation applies for the case that mixed outcomes are more likely than uniform
ones. Moreover, we show that if a higher bailout is paid for the uniform outcome, the
benchmarked region has an incentive to spend inefficiently high effort on the avoidance
of a bad budgetary outcome because this reduces its expected contributions to the
bailout. This result delivers one theoretical reason for why regions might self-impose

balanced budget rules.



Chapter 1

The Timing of Elections in
Federations: A Disciplining Device

against Soft Budget Constraints?!

1.1 Introduction

Between 1994 and 2003, two debt-ridden German Laender - Saarland and Bremen -
received extraordinary grants to reduce their debt. Although the total funds received
for that purpose amounted to more than 90 percent of the initial debt, Saarland had
reduced its total debt by only 6 percent by the end of 2004 and Bremen had even
increased it further by more than 20 per cent. This was probably one of the reasons
why in two recent initiatives the German federal government (Bund) moved towards a
no-bailout attitude. First, in 2005 a law, the German Fiscal Equalization Law allowing
for discretionary grants from for Laender in budgetary crises was abolished. Secondly,
in 2006 the Federal Constitutional court refused a claim from the debt ridden state
of Berlin to receive discretionary grants from the Bund for debt repayment. However,
in the current reform debate on fiscal federalism in Germany, the federal government
agreed on financial assistance for the debt-ridden Laender of Berlin, Brenen, Saarland,

Sachsen-Anhalt and Schleswig-Holstein. It is one example of a bailout resulting from

IThis chapter is joint work with Emmanuelle Taugourdeau.
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the lack of fiscal discipline which has been studied theoretically under the generic term
of ’soft budget constraint’. Following Rodden, Eskeland and Litvack (2003), the soft
budget constraint can be defined as “the situation when an entity (say, a province) can
manipulate its access to funds in undesirable ways”. Although it is widely acknowl-
edged that soft budget constraints may cause inefficiencies’ and should therefore be
avoided, they are frequently observed (see Vigneault (2007) for an empirical survey).
The recurrent emergence of soft budget constraints illustrates the difficulty of totally
avoiding them and highlights the importance of better understanding the institutions

which help to harden budget constraints.

To our best knowledge, very few papers have dealt with the characteristics of the
political system® although soft budget constraints are undoubtedly the results of inter-
actions between two levels of government. In this context, the nature of the interactions
may change depending on the electoral timetable. Since the soft budget constraint
problem is a problem of commitment and therefore of timing, it might matter if re-
gional and federal governments were elected at identical voting dates and decided at
the same time on their revenues and expenditures for the upcoming term or if voting
dates fall at different times. In this chapter we ask the question: does the timing of
elections in federations matter for the soft budget constraint problem? In other words,
in which system are budget constraints harder, with synchronized or with staggered
regional and national terms of office? In practice, we observe either synchronized (In-
donesia, Scotland) or staggered (Brazil, Germany, Australia) elections but the topic
of concurrent vs. non-concurrent elections has received little attention for economic
purposes although it has attracted the interest of political scientists®. The arguments
in favor of one or the other system are usually based on cost considerations and on

the question of voters’ motivation, but economic arguments are often missing in the

4There are exceptions which show that soft budget contraints may diminish inefficiencies arising
from hard budget constraints (see Besfamille and Lockwood, 2008).

®One exception is Goodspeed (2002) who considers voting in his bailout model by including ex-
ogenous re-election probabilities. However, in contrast to our paper, he only considers one (two-term)
office period and therefore no interaction between current and future governments exists.

6n particular, the political sciences analysis has investigated how the timing of elections interacts
with different political variables such as the emergence of divided governments in presidential systems
(Soberg Shugart, 1995), accountability of politicians (Samuels, 2004) or voter turnout (Hanjal and
Lewis, 2003).
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debate. So, in contrast to the existing literature, we focus not on political but on
economic variables such as the size of federal transfers, the amount of taxes raised and

the magnitude of public and private consumption.

To answer our question we consider a simple model with 7" periods. An term of office
for both the federal and the local governments lasts for two periods. Local and federal
office terms can either be synchronized (SY) or staggered (ST). As a synchronized
office term regime we define a model setup where elections and therefore the terms of
office for regional and federal governments coincide. On the contrary, a staggered office
term setting is a situation where regional elections take place just in the middle of the
central government office term. Therefore the terms of office of old and new federal
and regional governments overlap. Finally, we consider the situation of one poor region
in the federation which faces financial difficulties and therefore is eligible for a federal
bailout. In our model, we consider that the soft budget constraint phenomenon is
exogenously given and we focus our analysis on the influence of the electoral system

on the local incentives to manipulate the access to federal bailouts.

Interestingly, we find that the staggered term of office setting clearly dominates
the synchronized term of office setting. The intuition for this finding is that in the
staggered term setting the central government obtains a first mover advantage vis-a-vis
the regional government entering next. This advantage is not at work for synchronized
elections since bailouts are always chosen once all other economic variables are decided.
With staggered elections, the first mover advantage enables the federal government to
anticipate the strategic behavior of the new regional government, making it relatively
easier to limit the bailouts. Budget constraints are hardened by allocating less funds
to the second half of the term of office and using them to improve the allocation in
the first half, where the old regional government can no longer strategically respond to
actions of the central government because it has already made its tax and expenditure

decisions in the previous period.

When political business cycles” at both governmental levels are introduced, it is no

longer clear which system dominates. This is driven by two effects. On the one hand,

"The existence of political business cycle implies that governments favor the private and public
consumptions in periods before election in order to be reelected.
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the incentive of the central government to harden budget constraints in the second
half of the term is reduced by the counteracting incentive to please voters before the
election. Therefore it spends less funds to improve the allocation in the first half of
the term, which makes the asymmetric system less efficient. We refer to this effect as
the ’financing bias’. On the other hand, the synchronized term system also becomes
less efficient because both central and regional governments are inclined to increase
spending in the second period of the term in order to please voters. We refer to this
effect as the 'spending bias’. The final outcome depends on which of the two effects

dominates.

Our analysis contributes to both the literatures of soft budget contraints and elec-
tions. The soft budget constraint concept was introduced by Janos Kornai (1979,
1980) in the context of socialist enterprises which got losses reimbursed by the state.
Thereafter, this concept became perfectly suitable to analyze the consequences of de-
centralization and more precisely the interactions between several tiers of governments
(for a literature overview see Kornai et al. 2003). Soft budget constraints are difficult
to avoid and are associated with major incentive problems regarding the accountability
of regional governments in terms of fiscal discipline. Therefore one important area of
public economic research asked the question: how is the softness of budget constraints
affected by different characteristics of federations such as the size of regions (Wildasin,
1997 and Crivelli and Staal, 2006), the type of fiscal equalization system or the intensity
of tax competition (Qian and Roland, 1998 and Breuill¢ et. al, 2006 , Koethenbuerger,
2007)? We go further in the question by introducing political economic arguments
generally developed in political science. In addition, we introduce another political
variable, the political business cycles, which were pointed out by the pioneering paper
of Nordhaus (1975). Since his work, the theoretical economic literature dealt to an
important extent with the endogenous derivation of the political business cycles and
the reasons for their emergence, for instance information asymmetries between voters
and incumbents (Rogoff and Sibert, 1988), preferences polarization between current
and future voters (Tabellini and Alesina, 1990), the incumbent’s concern with her wel-
fare in case of electoral defeat (Baleiras, 1997) or centralization vs. decentralization

(Gonzales et al., 2006). On the other hand, the empirical literature sought to find
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political business cycles in practice. The empirical results are mixed. Recent find-
ings (Zhuravskaya, 2004) suggest that less mature economies tend to be more prone
to the occurrence of political business cycles than the more mature ones. In contrast,
we do not deal with the causes but rather with the consequences of political business
cycles. In our analysis we take political business cycles as exogenously given and trade
the inefficiencies arising from their existence against the inefficiencies arising from soft

budget problems.

The remainder of the chapter is organized as follows. Section 1.2 presents the basic
model setup and Section 1.3 introduces a benchmark case, where a social planner makes
efficient taxation and expenditure decisions. In Section 1.4 we introduce a decentralized
setup, where regional governments decide on regional taxation and expenditures and
the central government is responsible for national public good provision. In addition,
the central government has the opportunity to supplement regional public good pro-
vision through a bailout. In Section 1.4.1 we analyze synchronized office terms (SY)
and in Section 1.4.2 staggered office terms (ST). Section 1.5 analyses the effects of
the introduction of the political business cycle on the previous results. All cases are

evaluated with regard to the welfare in Section 1.6 and Section 1.7 concludes.

1.2 The Model

We consider a model of a federation with one poor region, eligible for a bailout and rich
regions, which are by assumption never eligible for a bailout. The population of the
poor region is normalized to one, and the population of the rich regions is normalized

to N, N > 0, such that we have a total population of (N +1).

Consumers At each date ¢, consumers in each region have an initial endowment of
w and derive utility from a private good ¢;, a regional public good ¢; and a national
public good G;. The payoffs of consumers at a given date ¢ are modeled according to

a log-linear utility function: ¢; +v,1In g; + v In G;.
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Governments Governments are assumed to hold political power for one office term,
which is divided into two sub-periods, the "post-electoral period" and the "pre-electoral

period".

Regional Governments At the beginning of each office term, regional governments
choose their tax and expenditure policy®. For reasons of simplicity, we abstract from
distortionary taxation and allow regional governments to choose a regional lump sum
tax 7' as a revenue raising instrument. The revenue collected can either be used for
expenditures in the post-electoral period (s;) or in the pre-electoral period (s;y1). At
the end of the term, the budget has to be balanced: Tﬁ = S; + Sy41. While for rich
regions, regional public consumption g, is solely financed by regional spending, the poor
region might in addition receive a bailout z; > 0 as a subsidy to regional expenditures,

such that the regional budget constraint is represented by ¢g; = s; + 2, Vt. The payoff

of a regional official in one office term is represented by the following utility function:

ct+ v, g +veInGy + e +y,In g + 7 In G (1.1)

The separability of utility from regional, national and private consumption along
with the quasi linearity assumption implies that optimal tax choices of the rich regions

are completely independent from tax choices of the poor region.

Central government The central government has an own non-manipulable head
tax 7¢, which is financed from the initial endowment w of consumers and is collected
at the beginning of the central government’s office term from each resident of the feder-
ation. The total revenue (1 + N) 7¢ can be used for post-electoral central government
spending S; or pre-electoral spending S;,;. In addition, in each period the central
government has to decide how to split up total spending among the national public
good G, and a bailout to the poor region z;. The central government has to balance

the budget over the whole term, i.e. (1+ N)7¢ = S; + 5,1, as well as in each period,

8We argue that the governments decide at the beginning of their office term the level of their
instruments that will enables them to implement their political program for the whole office term. In
that sense, we consider that governments do not deviate from their political program overtime.
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i.e. St = Gt + Zt,vt.

In order to make the problem interesting we have to make a technical assumption
regarding the exogenously given central government head tax. We assume that the
revenue collected from the head tax is on the one hand large enough that a soft budget
problem arises and on the other hand small enough that it is not possible that all
activity of the poor region is fully financed by central government grants in all periods,
ie. g+ g1 < 2+ z1 and z; > 0,Vt. This assumption is technically necessary to
obtain an interior solution for the soft budget problem and to avoid corner solutions.

The central government objective function is defined as:

ct+yyng+ (1+N)vgInG+ ¢y +v,In g1 + (1 + N) g In Gy (1.2)

Since the private and the regional consumption of the rich regions is independent
of the central governments actions, they are dropped from the central government’s
objective function. However, this does not hold for the utility from the national public

good, which is considered for all (1 4+ ) inhabitants.

Timing In the synchronized office terms set-up, we face an infinitely repeated game
, where at each date t 4 2n, n € Z both a central and a regional government enter and
stay for one office term, consisting of a post-electoral and a pre-electoral period. In
the staggered office terms set-up there exists also an infinitely repeated game, where
at each date t + 2n, n € Z a central government and at each date (t + 1) +2n, n € Z
a regional government enter. Regional and central governments decide when coming
into office on the intertemporal distribution of spending, i.e. s;, s;11 and S, the level
of 7F and S, being derived directly from the choices of s;, 5,41 and S;. The bailouts
z; are chosen ex-post at each date ¢, after all other fiscal decisions have been made.

The timing of each set-up is explained in more detail in the corresponding sections.

Before we move on to the construction of the synchronized and the staggered terms

of office regimes, we first establish a benchmark case, where a social planner maximizes
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the utility of all inhabitants over the whole office term.

1.3 Social Planner

The social planner program serves as an efficiency benchmark. The social planner

solves the following problem,

max ct+v,ng+ (1+N)vgInGy + (Ct+1 +v,Ingi1 +(1+N) ’yGlnGHl)

8t,5t4+1,2,2t+1,5t

(1.3)
subject to the budget constraints:
¢ = w—18—1¢ Cte1 =W (1.4)
g = S+ 2z Gt+1 = St11 + 241 (1.5)
G = Si—=z Gip1 = Sip1 — 241 (1-6)
and the budget balancing constraints:
Tf:St—i_St—l—l <1+N)TC:St+St+1 (17)

From the first order conditions w.r.t. s;,s;y1, 2, ;.11 We obtain a unique solution
for regional public consumption g; = g;11 = ,, for national public consumption: G; =
Gir1 = (14 N) g, for the regional tax rate 7/ = 2 (v, + (1+ N)vyg) — (1 + N) ¢
and for private consumption ¢; = w — 2 (vg +(1+ N)vg) + N79, ¢iy1 = w. Through
the budget balancing constraint 77 = s; + s;;1 the sum of optimal regional spending
is determined. However, the social planner is indifferent between spending the given
regional tax revenue in period ¢ or in period ¢+ 1, because transfers z; play as a second

instrument which allows the provision of an optimal level of regional goods for each
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given level of spending 0 < s; < Tf.

The sum of transfers over both office periods (z; + z+1) equals (1 4+ N) (7¢ — 2v4).
Because the social planner accounts for all externalities associated with the transfer,
this level of transfers represents the ex-ante efficient amount. If the central govern-
ment could commit, it would pay this amount no matter what tax rate the poor region
chooses. However, in the subsequent set-ups we analyze a situation where the central
government cannot commit to an efficient level of transfers and tax policy is decentral-
ized. In a simple one period model, these assumptions would lead to an inefficiently low
regional tax rate and to inefficiently high transfers for the poor region. The intuition
for this result is that the poor region fails to account for the negative externalities asso-
ciated with the transfers. In the following sections, we ask first if this result persists in
the same fashion for different office term regimes (i.e. modified timings) and afterwards

we analyze how the introduction of political business cycles modifies our results.

1.4 Decentralized Setup

In this section we introduce a decentralized set-up where regional governments choose
the regional tax rate as well as the regional expenditures whereas the central gov-
ernment chooses both the level of national expenditures and the amount of transfers

granted to the poor region.

1.4.1 Synchronized Office Terms

In the synchronized set-up both a new regional and a new federal government enter into
office at the beginning of each term and decide simultaneously on their expenditure
policy. Additionally, at the end of each period the central government decides on the
level of transfers. This sequence of events is repeated infinitely.” Figure 1.1 summarizes
the timing of decisions. Given that new officials enter at the beginning of each term,

there are no strategic interactions across terms and it is therefore sufficient to solve the

9The ex-post transfer yields an identical outcome as if an ex-ante efficient transfer is calculated
which is topped up ex-post to an inefficiently high amount.
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game for one office term.

post-el ectoral pre-electoral post-electoral pre-electoral
period period period period
CG
\ |
! I
Strs t+1 Z Ztvq S t+ZlSt+3 Ztyy Z43
RG
\ \ |
\ \ I
StSt41 St42/5t43
t t+1 t+2 t+3

Figure 1.1: Timing in the SY Regime

The basic structure of this game is identical to a standard two-stage bailout game
with decentralized leadership of the regional government, which can be solved by back-

ward induction.

At stage 2, the central government maximizes its objective function (1.2) w.r.t. z
and z;41 subject to the budget constraints (1.4) — (1.7). The solution to this problem

is the following bailout scheme:

_ VSt — (1 4+ N)vgse

vt (1.8)

2

The central government is restricted in its actions in the sense that it is just al-
lowed to increase regional revenue through bailouts, but not to reduce it, i.e. z; > 0.
Therefore the solution is an interior solution to a Kuhn-Tucker problem. The transfer
function illustrates as well that the regional budget constraint is soft in the sense that
it is optimal for the central government to compensate a reduced regional government
spending with an increase of transfers j—j’; < 0. The transfer is chosen such that the
preferences of the central government on the distribution of public funds across the

regional and the national public good are realized. As it is typical for Cobb-Douglas

type utility functions, for each type of public good a constant share of revenue is spent.
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This becomes obvious when the transfer (1.8) is plugged into regional and national

St + St) and Gt = _UtN)yg (St -+ St)-

public consumption: g; = { (1+N)yg+y
g

e (

At stage 1, a Nash game between the central and the regional government is played
when deciding on the expenditure policy for the following office term. While the
regional government maximizes the utility of its own residents when maximizing (1.1)
w.r.t. s; and sy, the central government cares for the utility of all (1 + N) residents
by maximizing (1.2) w.r.t. S; (and S;;1 via the budget balancing constraint (1.7)),
subject to all budget constraints. We obtain the following response functions for the

central and the regional governments:

St — <5t+1 - 5t> "; (1 + N) TC (19)

St t Stp1 = (’794‘70)2— (1+N)r¢ (1.10)

The best response function of the central government (1.9) shows the intertemporal
preferences of the central government. The adjustment of S; according to (1.9) insures
that a constant fraction of funds is spent in the post electoral period and in the pre-

electoral period for each combination of s; and s;;1 chosen by the regional government.

While the regional government’s best response function (1.10) is sensitive to the
sum of central government spending S; + Syy1 = (1+ N) 7, it is insensitive to the

intertemporal distribution of central government funds, i.e. to .S;.

The intuition for the results can be summarized as a ’distribution effect’ and a
’level effect’. The distribution effect implies that the central government is decisive
when it comes to the distribution of public funds through the stage 2 reaction function
(1.8) as well as the stage 1 best response function (1.9). For the distribution of a
given amount of funds between the regional and the national public good this is true
because the central government has the final decision power by granting bailouts ex-

th

post'’. However, the regional government is decisive with respect to the level effect,

10Note that there is no conflict of interest between the central and the regional governments on the
intertemporal distribution of revenue because both governments prefer half of the funds in period t
and half of the funds in period t+1.
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i.e. for the level of total funds available for public consumption. This follows directly
from the assumption that the central government has an exogenously given amount
of tax revenue which it cannot manipulate. The regional government clearly prefers
a lower amount of spending than the central government would do if it could choose
the regional lump sum tax. By reducing its tax rate, the regional government benefits
because it receives in turn a bailout whose costs are borne by all the residents of the
federation. This negative interregional externality of the bailout is characterized
by a decrease of utility from national public consumption by the N outsiders, which

the region does not take into account.

Solving for consumption variables yields the following results for private and public
consumptions:

Ct:w+NTc—2(’7g+’YG) Cty1 =W

~ P)/g—i_fYG g = 7g+7G
t+1 —
99, + (L+ N)vg Ty (14 N) g

gt =

’y‘g—i_’}/G

r)/g—i_’YG

=(1+N
Gr=01+ Mg Yy + (1 +N)vg

G = (1+N)vg

Y¢tVa

m would equal

If there were no residents outside the poor region (N = 0),
one and the preferences of the regional and the central governments would fit with
the social planner’s choices. N > 0, introduces interregional externalities that let the
regional and national public goods be underprovided since the negative externalities of

raising too little revenue are not taken into account by the regional government. The

following proposition summarizes the implications for the level of transfers.

Proposition 1 A decentralized leadership with synchronized office terms is associated

with a higher level of transfers than the social planner set-up.

Proof. In the social planner solution we have:
(z + zt+1)SP =(1+N) (TC - 27(;)

whereas for the synchronized office terms solution of the decentralized leadership we
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obtain:

SY c (’Vg +7G)
+ =(1+N -2
(2t + 241) ( ) (T 'YG(l +N) e 7,

and clearly

(z + Zt+1)SP < (2 + Zt+1)SY

This result is in line with the existing literature (e.g Goodspeed (2002), Wildasin
(1997)) and shows that the decentralized leadership, along with a lack of commitment
of the federal government when deciding on the level of transfers, creates a soft budget

constraint mechanism (equation (1.8)).

1.4.2 Staggered Office Terms

The staggered office terms set-up characterizes a federation with decentralized regional
spending and taxation, where at each date ¢t + 2n,n € Z a new central government
enters office and at each date (t + 1) + 2n,n € Z new regional governments come into
office. So, it differs from the synchronized elections game by the feature that regional
and central election dates do not coincide, but fall on different dates (see Figure 1.2).

This has first of all implications for the sequence of events and outcomes.

post-electoral pre-electoral post-electoral pre-electoral
period period period period
CG
\ \
! !
Sudt 4 Zei Sti2:St3 Ztiy Zi43
pre-electoral post-electoral pre-electoral post-electoral
period period period period
RG | |
St+17 St+2 St+3 /St

Figure 1.2: Timing in the ST Regime

The central government entering office at date t has to take the regional spending
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decision s; as given because it has been chosen at date (t —1). So, the central gov-
ernment’s position in the post-electoral period becomes weaker in the sense that its
spending decision is no longer set simultaneously with the regional government. In-
stead, the regional government now obtains a first mover advantage. In contrast, the
position of the central government at date (¢ + 1) is strengthened wvis-d-vis the regional
government as it can choose spending in the pre-electoral period S;,; before the re-
gional government chooses s;,1. Similarly, the position of the regional government in
its post-electoral period is weakened and in its pre-electoral period strengthened. How

does this affect outcomes?

We solve this game by backward induction. Given that bailouts are always granted
ex-post after all other spending decisions have been made, the optimal bailout scheme,
is identical to the bailout scheme in the synchronized set-up (1.8). Once the bailout
scheme z; (s4,S;),Vt is determined, it can be plugged into the public consumption
variables at all dates and the problem of the staggered elections set up reduces to the
choice of optimal spending for all dates. Although the maximization problems of both
governments remain the same, the budget constraints for private consumption (1.4)

and the balanced budget constraint (1.7) change to:

o =w—1° Co1 =W —TH (4a)

Tﬁi—l = St4+1 + St42 (1 -+ N) TC = St + St+1 (73)

This holds for all dates t+2n,n € Z and (t 4+ 1) +2n,n € Z respectively. The other

budget constraints stay unchanged.

We start with the calculation of the reaction functions of the regional government.
The quasilinear structure of the utility function makes regional spending decisions for
the post-electoral period, e.g. s;11 and the pre-electoral period, e.g. s;.5 independent
from each other. While s;,1 depends only on S;;; (chosen by the central government
which entered at date t), the choice of s;,5 depends on the anticipated behavior of the

central government entering in the following period ¢ + 2. Therefore, we determine in
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0Sty2

a first step the choice of s;,1, then we determine central government responses Dot ta

and in a third step, we solve for s; .

When choosing s;. 1, the regional government maximizes the objective function:

Cir1+ Vg g1 + 7¢I G + (Ct+2 + 7,0 g2 +7¢1n Gt+2) (1.11)

with respect to s taking into account the bailout scheme (1.8) and the budget con-

straints (4a), (1.5), (1.7) and (7a). We obtain the following first order condition:

Vg 0gi11 4 Yo 0G11 _ where Vg 0G1+1 i Ya 0G 141 . Vg T Va

Gi+1 0541 Giypq 054 Gi+1 05141 Gipq 05411 B Sty1 + 841
(1.12)

The left hand side shows the marginal benefits of an increase in post-electoral

0zt 41

spending, taking the responses Boris

into account, whereas the right hand side shows
the marginal costs, which are constantly one due to the quasilinear consumption. Like
in the synchronized elections setting, the regional government disregards the costs
of forgone national public good consumption for the N citizens outside its territory.
The response function derived from (1.12) : 5,41 = ('yg +7¢) — Spe1 illustrates that

all attempts of the central government to increase public funds in period ¢ + 1 are

counteracted by a reduction of s; ;.

Having obtained this response function, we can move on to solve the central gov-
ernment problem at date ¢, which is equal to maximizing (1.2) w.r.t. S, taking into ac-
count response functions (1.8), (1.12) as well as the budget constraints (4a), (1.5), (1.7)
and (7a). The solution to this problem is characterized by the first order condition for

Stl

Vt+2n,n €Z (1.13)
G (g + (15 N)70)

The LHS of the condition represents the marginal benefit of an increase of S; which



THE TIMING OF ELECTIONS IN FEDERATIONS 22

equals the marginal benefit of public consumption (the benefits of regional and national
public consumption are equalized through the bailout scheme). The RHS represents the
marginal costs, which are equal to one. This results from the intertemporal link between

S: and Sy, through the balanced budget constraint and the response behavior of the

0st41

a5, — —1laccording to (1.12). Rearranging (1.13) to the explicit

regional government
response function S; = (fyg + (14 N)v¢) — s makes it obvious that any attempt of
the regional government to increase public funds for period ¢ is fully counteracted by
the central government through a decrease of S;. The reaction functions (1.12) and

(1.13) imply that the government entering office in a given period is decisive for the

amount of public funds available in this period.

The central government response function (1.13) enables us to solve as a final step,
the regional maximization problem w.r.t. s;;5. The marginal costs of raising s;o
are constantly equal to one, because of the quasilinear utility structure. However,

the benefits are zero because from the central government response function (1.13) it

9Gi42

901, = - Therefore it is optimal for the region to

follows that % = 0 as well as
t+2

not spend any funds in its pre electoral period (s;;2 = 0).

Solving for consumption variables yields the following results:

c=w—r1° ct+1:w—(2(yg+7G)+N+7G—(1—|—N)TC) (1.14)
(79 +76) 7
gt =" Jt+1 = 1.15
+ 1+N
Gy = (14+N)vg Gy = (79 PYG) ( )7 (1.16)

Intuitively our findings can be explained as follows.

In periods where the central government enters, e.g. in period ¢, the central gov-
ernment has a weak commitment position as it moves second wvis-a-vis the regional

government. The latter is therefore inclined to a strong moral hazard behavior which
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is illustrated by zero own contributions to regional public consumption, i.e. s; = 0.
This result seems to be extreme given that the sequence of events is similar to the
synchronized office term set-up, where s; is set first and z; afterwards. The reason is
that in addition to the interregional externality, an 'intertemporal externality’ is in
place. This externality becomes effective via the central government budget balancing
constraint which decreases the spending in period t+1 if period ¢ spending S; increases.
However, the regional government deciding at date (¢ — 1) on the level of s; is no longer
in office at date t + 1 and does not consider the costs of reduced public consumption

in period ¢ + 1.

Faced with a situation of zero regional spending, what is the optimal level of central
government spending at date t7 Since the regional government has made all decisions
for period t at date (¢ — 1) it can no longer respond strategically to the central gov-
ernment’s date t choices. Therefore the benefits of period t national public spending
coincide with the benefits of the social planner (who considers, like the central govern-

ment, the utility of all regions). The costs of spending can be determined through the

dsii1

7o~ = 1. Each increase of period ¢ national
t

regional government response function
spending involves a reduction of period (¢ 4 1) national spending, which in turn forces
the regional government entering at date (¢ + 1) to finance a larger share of regional
consumption by itself. This reduction is evaluated by the central government at factor
1, which also coincides with the costs faced by the social planner. Since neither the
costs nor the benefits of national public spending are distorted, the central government

chooses an efficient amount of regional and national public consumption in the period

when it enters office (at date t). Note that, despite of the strong regional government

dsi41

o = —1, it is still optimal for the central government to shift funds to

response
date (¢ + 1) because national public good provision would break down otherwise, while
when the region sets s; = 0, regional public provision would not break down because

of the bailouts.

In periods where the regional government enters, e.g. at date (¢t 4+ 1), it has to cope
with an earlier fixed amount of central government funds S;;;. Given this amount, it
chooses its level of spending such that it can implement its preferred level of public

consumption in the presence of the interregional externality. Although the outcome is
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identical to the post-electoral period outcome of the synchronized office terms setting,
the contribution by the region to finance this outcome is generally different. Because of
the first mover advantage the central government commits now to set S;,; significantly
lower than in the synchronized elections setting, which forces the regional government

to finance a higher amount of public spending in its first period of office.

We can summarize that in every second period (¢ + 2n,n € Z) public consumption
coincides with the social planner outcome and in every other period (t+ 14 2n,n € Z)

it coincides with the synchronized elections outcome.

We are now able to make a statement on how the timing of elections affects the

softness of budget constraints:

Proposition 2 A decentralized leadership with staggered office terms is associated with
a higher level of transfers than in the social planner set-up, but with a lower level of

transfers than in the synchronized elections set-up.

Proof. In the social planner solution we have:
(Zt + Zt+1)SP = (1 + N) (TC — 2’}/G)

whereas for the synchronized office terms solution we obtain:

(2 + 241)” = (1+N) (7’0 - 2vq (79 + ) )

and for the staggered office terms solution transfers are given by:

Yot v6+ 57
(2 +241)°" = (1+N) (TC—Q”)/G( 9 L ¢ 2 G)>

which implies

(Zt + Zt+1)SP < (Zt + Zt+1)ST < (Zt + Zt+1)SY
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From the clarity of this result the question arises: Why does the central government
benefits more from its first mover advantage than the regional government? There are
two reasons. On the one hand in the staggered regime, the regional government extracts
in its first period a higher amount of transfers than it would do in the synchronized
regime. It ignores that a high level of transfers today restricts the financial scope of
the central government to give bailouts in the next period, because it disregards the
utility of future regional governments. On the other hand, the central government has
an incentive to provide in its first office period a higher bailout than it would do in
the synchronized regime and commits thereby to a very low bailout in its second office
period. Why? Suppose, in the synchronized regime that the regional government would
choose to spend all its revenue in the second office period. Given that all regional choices
are already made, the central government could do no better than using the bailouts

for expenditure smoothing, i.e. to provide a large bailout of ¢°F = ’yg% in the
g

first period and a small bailout of (gSY — Tgy) in the second period. In the staggered

regime this is not optimal anymore. The central government can now anticipate the
strategic behavior of the next regional government. It knows that each additional unit
of revenues in its pre electoral period incites the future regional government to raise one
unit less of revenue. Being unable, apart from providing national public consumption,
to beneficially employ public funds in its pre electoral period, it becomes optimal to
spend a higher amount of funds ¢;¥ = Vg > g?Y for regional public consumption
and G¥F = (14 N)~vg > G?Y for national public consumption in its post electoral
period. This forces the future regional government to raise an additional amount of
(GfP — ny) + (" — g?') by itself. This higher regional government contribution

explains the result.

1.5 Decentralized Setup with Political Cycles

In this section, we assume that governments are subject to political business cycles,
i.e. they may value private and public consumption higher in the pre-electoral period.

Technically, the presence of a political business cycle is taken as exogenously given and
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modeled by weighting utility of the pre-electoral period with a factor = > 111,

The objective of both the central and local governments writes now respectively as:

ct+v,ng+ (1+N)ygInGy+ 7 (Ct+1 +v, g+ 1+ N)yg lnGHl) (1.17)

cttv,ng +v7eInG+ 7 (ct+1 + 79,0941 + ¢ 1n Gt+1) (1.18)
with 7 > 1.

We use this simple specification because we are not interested in endogenously
deriving political business cycles, but rather interested in the impact of these cycles on
the softness of budget constraints. The structure of the games and the way to solve
them are the same as in section 1.4. Therefore, in this section, we only focus on the

modifications of the results and their interpretation .

1.5.1 Synchronized Office Terms

Solving the game described in Section 1.4.1 for the new objective functions of both

governments yields the following results:
¢ =w+N7°— (7, +7¢) (L+7) Cty1 =W

’7 7g+7G g _7T’}/ PYg—i_fyG
t+1 —
99,4+ (1+N) g i 99,4+ (1+N) g

gt =

7g+rYG
Yy + (14 N)vg

rYg—i_rYG

=(1+N
Gi=1+ Mg Yy + (14 N)vg

Gia=7(1+N)vq

Compared to the setting without political cycles, we can observe that public con-
sumption in the post-election period stays the same, whereas it increases in the pre-

election period by factor w. This increase is caused by the wish of the central and

"'When no political business cycle exists, we have 7 = 1.
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regional governments to please voters before the election. We refer to this effect in the

sequel as ‘spending bias’.

Since the basic structure of this game only differs by the presence of political busi-
ness cycles, the distribution effect and the level effect are still at work. Solving at stage
1, the Nash game between the central and the regional government yields the following

response functions for the central and the regional governments:

St — (St+1 - W‘?tl)—:_ﬂ(-)l + N) T (119)

™ = s+ s = (7, +7¢) A+ 7) = (Si+ Si1) (1.20)

The best response function of the central government (1.19) shows the intertemporal
preferences of the central government. Over all available public funds, it prefers a
fraction Hﬁ to be spent in the post-election period ¢ and a fraction % in the pre-
election period (¢ + 1) . We can also observe the influence of the political business cycle
in the regional government’s best response function. While it previously adjusted its
expenditures such as to obtain total public expenditures of size 2(vy, + v5), it now
prefers a higher level of (1 + 7)(7, + 7¢) in order to have more funds available for
pleasing voters before the elections.

Consequently the introduction of political cycles counteracts the interregional exter-

(4+(1+N)ve)

(otra) , We even observe overconsump-
g G

nality in the pre-electoral period. For m >

tion (compared to the first best) in the pre-electoral period. If both the interregional

externality and the political business cycle are in place (N > 0;7 > 1), we always

have underconsumption of public goods in the post-electoral period and depending on

parameter values either under- or overconsumption in the pre-electoral period. For

w, both effects just cancel out and pre-electoral
Yotra)

consumption is efficient, while post-electoral consumption is inefficiently low. In the

the particular value of 7* =

following proposition, we turn to the implications for the amount of transfers.

Proposition 3 In the presence of political cycles, a decentralized leadership with syn-

chronized office terms is associated with a higher level of transfers than in the social
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planner set-up for m < 2n* — 1 and with a lower level of transfers for m > 27* — 1.
Moreover the introduction of political cycles into the synchronized office term set-up

decreases the amount of transfers.
Proof. With the social planner we have
(2 + 241)°" = (14 N) (79 = 27¢)

The synchronized office term set-up for 7 > 1 yields:

(2 + Zt+1)SY =(1+N) (TC . 7G<1 + ) (79 +'YG)>

1+ N) v+

The synchronized office term set-up for 7 = 1 yields:

Sy c (’Yg +’YG)
2+ z =1+ N)[T -2
( t t+1)7r_1 ( ) ( ,YG(l +N) 7G +'79

It follows:

(Zt + Zt+1)SP < (Zt + Zt+1)SY T <22nt -1

(2 + Zt+1)SY < (a+ ZtH);Zl v

The intuition of this result is that the political business cycle gives regional politi-
cians incentives to overspend before elections. In order to please the voters, the regional
government is incited to increase its own tax rate to finance more regional public goods.
This counteracts the SBC mechanism which incites the regional government to lower its
own spending and head tax to finance public goods. As a result, the political business
cycle alleviates the SBC bias before the election and the central government is able to

provide fewer transfers.
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1.5.2 Staggered Office Terms

We now consider the case where office terms are staggered. As we have seen without
political business cycles, staggered office terms enable the central government on the
one hand to obtain a stronger position compared to the regional government in the
pre-electoral period. This tends to limit the SBC phenomenon. On the other hand,
the position is weakened in the period after the central government’s election. In the
absence of political business cycles this has improved the outcome compared to a setting
of synchronized office terms. Does this conclusion still hold when a political business

cycle is introduced?

Solving the game of Section 1.4.2 for 7 > 1, yields the following results:

79+(1+N>’YG)

¢ =w—r7° ct+1:w—<(7g+’yg)—(1+N)7'C—l- -

(7 +7¢) 7y
Yy + (1 +N)vg

Vg
gy = — Gi+1 =
™

Y, + 1+N)y
G=WMie g, Detie) 1+ Mg
™ ’Yg"i_(l"i_N)’YG

How do the results of staggered office terms change if political business cycles are

introduced?

First of all, the bailout scheme (1.8) stays unaffected by the political business cycles
because it only serves as an instrument for the central government to optimally allocate
funds across public goods within periods, whereas the introduction of political business
cycles changes the preferences of governments on the intertemporal allocation of public

funds.

Considering regional spending in periods where the regional government enters, e.g.
Si+1, we can summarize that the costs and benefits of regional spending are identical to

the setting without political cycles (see equation 1.12). This is because the valuation
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of regional spending stays unchanged for the post-electoral office term.

In contrast, the regional government’s valuation of consumption in pre-electoral
office terms is increased by factor m. However, because of its first mover position
with respect to date (¢ 4+ 2) decisions, the regional government can anticipate via the
central government response function (13a), holding for ¢,t + 2,¢ + 4, etc., that each
increase of regional spending is fully counteracted by the central government by an
equal reduction of central government funds. This implies that jgi—z = 0. Therefore
it is still not optimal for the regional government to raise funds for the second office

term, although the political bias is in place, i.e. s;,0 = 0.

For period ¢ we have:

+(1+N
Sy = (0 + )76) -5  Vt+2n,nelk (13a)
s

Equation (13a) tells us how the central government makes its spending decisions.
Compared to staggered office terms without political cycles (1.13) we can observe that
the preferred level of national and regional spending in periods where the central govern-
ment enters is reduced to a level of L (v, 4 (14 N)~¢) instead of (v, + (1 + N)~g).
The reason for this reduction is that the central government’s valuation of period (t+1)
public spending is higher in the presence of political cycles. Now, withdrawing one ad-
ditional unit of funds from period (¢ + 1) by increasing period t spending costs 7 units
(m > 1) instead of 1. We refer to this effect in the sequel as the ‘financing bias’:
because the wish to please voters at date (¢ + 1) makes it relatively more costly to

finance period t spending.

Summing up, in periods where the regional government enters, consumption is
distorted downwards because of the interregional externality. This is identical to the
staggered office term regime without political bias. However, in periods where the
central government enters, the introduction of political business cycles gives rise to a
financing bias which reduces public good provision also for the remaining terms, below

the efficient amount.

We are now able to compare the transfers granted to the poor region for the different
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regimes.

Proposition 4 In the presence of political business cycles, a decentralized leadership
with staggered office terms is associated with a higher level of transfers than in the
social planner set-up. The introduction of political cycles into the staggered office term

set-up generally increases the level of transfers.

Proof. The total amount of transfers in the social planner setting is given by

(z + Zt+1)SP =(1+N) (TC — 2’76‘)

The total amount of transfers in the staggered office terms solution is:

(a1 + 20)T = (14 N) <Tc B 7G(l +7) (v, +7a) + nyG)

7T(’}/g+<1+N)’)/G)

If 7 = 1, this reduces to:

N
o o (v + ¢+ 576)
(ze+ 2e401)72; = ( ) (T Ta (1+N)vg+ g

then

(Zt + Zt+1)SP < (Zt + Zt+1)ST

(Zt + Zt+1>ST > (zt + Zt—l—l)iil \

At this stage we can now compare the results for staggered office terms to the results
for synchronized office terms when we take the effects of political business cycles into

account.

In periods when regional governments enter, both regimes yield identical results:

we observe too low public consumption because of the unconsidered interregional ex-
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ternality. However, in periods where the central government enters we obtain different
results for both regimes. While in the staggered office terms regime public consump-
tion is distorted downwards because of the financing bias, public consumption in the
synchronized office term regime may be too low or too high depending on the level of
the spending bias and the interregional externality. What does this imply for the level

of transfers and the softness of budget constraints?

Proposition 5 Compared to the synchronized election case with political cycles, stag-
gered elections reduce the level of bailouts granted by the federal government if the

political business cycle is sufficiently strong (7r > \/7r*).

Proof. In the synchronized office terms case, the level of bailouts is given by:

(2 + Zt+1)SY =(1+N) (TC - 7(;(1 + ) (79 + 70))

and in the staggered office terms case by:

ST _ _ (L+m) (v +76) + N
(2t + 2e41) —(1+N)<Tc e 7(79+<1+N)70) )

Simple algebraic manipulation reveals that:
(ze+ 201)°" > (e + 21)” = 7> Var

Ygtra(1+N)

|
YgtVG

Remember 7* =

Proposition 5 shows that for sufficiently high values of 7 the staggered regime is
associated with lower transfers than the synchronized regime. At the same time we
know from the previous section that for 7 = 1 the staggered regime transfers are
clearly lower than in the synchronized regime. The reason for this result is that for
very small values of 7 the interregional externality, distorting regional spending in the
synchronized regime below the level of the staggered regime, dominates. As 7 increases,
the spending bias, distorting regional spending upwards, counteracts the interregional

externality in the synchronized regime and moves spending towards an efficient level.
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As 7 further increases regional spending becomes inefficiently high in the synchronized

regime.

At the same time the financing bias created by 7 and distorting regional spending
downwards in the staggered regime becomes stronger as 7 increases. At the threshold
value of 7* the latter effect begins to dominate, in the sense that regional spending
becomes lower and transfers become higher in the staggered regime compared to the

synchronized regime.

Summary of inefficiencies Summarizing the outcomes of all cases, we can state

first, that in periods where regional governments enter office public consumption equals
Yo+ Vg : :

g5y = ngrTl = myg and G¥Y = fol = m (1+ N)~e in both regimes.

The amount of public consumption is inefficiently low due to the presence of the inter-

regional externality. The level of this externality grows with the level of N, i.e. if N

were equal to zero public consumption would be efficient.

Second, in periods of the staggered office term regime, when the central government
enters, this interregional externality is absent and public consumption amounts to
gt = 7?9 and G7T = % This is as well inefficiently low but for another reason:
because the costs of public good provision are distorted upwards through the financing

bias. The size of this bias grows with the level of 7, and when no political business

cycle is at work, public consumption is efficient.

Third, in the pre-electoral periods of the synchronized set-up, public consumption
equals g7 = ﬂ%% and G2V = W% (1 + N) v and may be depending
on parameters either inefficiently high or low. Two effects are driving the result. On
the one hand, a downwards bias is in place, caused by the interregional externality
(represented by the N) . On the other hand an upwards bias is at work, caused
by the wish of politicians to please voters before the elections and represented by

(spending bias). Depending on which of the two effects dominates, we have under- or

overprovision of public goods.



THE TIMING OF ELECTIONS IN FEDERATIONS 34

1.6 Welfare Analysis

In order to facilitate comprehensibility of our analysis, we present in the following a
welfare analysis for the case without political business cycles before we come to the

case with political business cycles.

No Political Business Cycle For the case without political business cycles, we are
able to unambiguously rank the welfare of the synchronized and staggered office term

regimes.

Proposition 6 In the abscence of political business cycles, the staggered office term
regime clearly dominates the synchronized office term regime and we have the following

ranking between outcomes:

R,SP

T > TR,ST > TR,SY
SsP ST SY SP ST _ SY
[n = 9 >0 9ir1 = 941 = Git1
sP ST sy sp ST _ ~SY
Gy = Gy > G Gy > G =Gl

Proof. See Appendix 1 B

We drop in this section the time index for regional the tax rate because the same

tax rate is set in infinite repetition.

In the absence of both the financing and the spending bias, the staggered office
terms outcome coincides in periods where regional governments enter office with the
synchronized office terms outcome and in periods where the central government enters
with the social planner outcome. Given that the staggered office terms regime is
efficient half of the time and inefficient half of the time, while the synchronized office
terms regime is inefficient all of the time, the staggered office terms regime clearly

dominates.

Case of Political Business Cycle When governments are subject to political cy-

cles, all externalities and biases are at work and the welfare comparison gives:
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Proposition 7 When every externality and bias is at work, we obtain the following

ranking

<0for1<rm<m

(Us + Ut+1)SY — (Us + Ut+1)ST >0 forr<nm<T

2 1 2
withm = 7 and 7™ > 7 implicitly defined by In E—* = — <E— — ) .
™
where ot = 20 Ne
- gl pmelel

Proof. See Appendix 2 B

To be able to understand the mechanism we start from the special case of 7 = 1
(no political business cycle). For m = 1 the interregional externalities are the only
distortive effect at work and we have shown that the ST regime dominates the SY

regime.

When 7 rises, the spending and the financing bias add to the interregional distor-
tion. Now, the spending bias counteracts for small values of 7 to the interregional
externality in the SY regime. This mechanism is not at work in the ST regime since
no interregional externality is in place when the central government enters. Therefore
for small values of 7, an increase of 7 relatively improves the welfare of the SY regime

compared to the ST regime.

Figure 1.3 illustrates for which values of m and N which of the regimes dominates.
Let’s assume a fixed N > 0. From 1 to 7, the ST regime still dominates but the welfare
difference U7 — USY diminishes as 7 increases, since distortions decrease in the SY
regime due to the opposite effects between the spending bias and the interregional
externality. At the same time distortions increase in the ST regime because of the
financing bias. At a level of © the SY regime begins to dominate the ST regime.
However, when 7 exceeds the level of 7* the welfare enhancing effect of the spending
bias vanishes and further increases of 7 increase the spending bias (at a rate of ),
whereas the financing bias of the ST regime grows at a lower rate of 1/7. In sum this

leads to a relatively higher decrease of the welfare of the SY regime compared to the ST
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regime and at 7 the ST regime becomes again dominant. To sum up, for 7 < 7 < T,

the SY regime dominates and for the remaining values of 7 the ST regime dominates.
" n (V)
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SC

n(N)

AC

3
>
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Figure 1.3: Welfare Analysis

When N varies as well, the range where the SY regime dominates shifts upwards.
According to our analysis, a rise in N tends to increase the interregional externality
and therefore the level of m becomes higher until the spending distortion puts a coun-
terweight onto the interregional distortion. This increases the interval where the SY

regime dominates.

1.7 Conclusion

The most interesting result of our analysis is that in the absence of political business
cycles a staggered office terms regime always increases welfare. This is due to the fact
that central government is able to harden budget constraints at least half of the time
by spending most of its funds efficiently in the first half of its term of office, where
“old” regional governments cannot respond strategically. In the second half of the
term only a few funds are left over and the central government prefers to spend these
funds for national consumption instead of bailing out sub-national jurisdictions. In

the synchronized office terms regime, this commitment effect is absent and soft budget
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constraints occur in all of the periods.

In the presence of political business cycles this clear-cut conclusion disappears be-
cause the central government faces a trade-off between pleasing voters before elections
and committing to hard budget constraints in the second half of its office term. On
the one hand, this softens budget constraints before elections and makes the staggered
office terms regime less efficient. On the other hand, incentives for political business
cycles might improve the welfare of the synchronized office terms regime if the nega-
tive externalities caused by soft budget constraints are sufficiently large. In this case,
the wish to please voters before the elections counteracts the incentive to exploit rich
regions in the federation by eliciting bailouts through undertaxation at the regional
level. Therefore the staggered office terms regime becomes particularly efficient if the
size of incentives for political business cycles and for extracting bailouts is intermedi-
ate. For extreme cases, i.e. for large interregional externalities or for large incentives

for political business cycles the staggered office term regime still dominates.

Contrary to the political science literature which provides arguments in favor of
synchronized elections, our analysis makes a case for staggered elections. Our major
policy implication is that central governments should take an active role in setting up
the electoral timetable. They can increase the wellbeing of their citizens by implement-
ing a system of staggered elections, because this system improves their ability to bind
themselves to spend revenues for utility enhancing national public services instead of

inefficient bailouts.



Chapter 2

Restricted Bailouts and the Soft
Budget Constraint Problem in

Federations

2.1 Introduction

Debt crises of subnational jurisdictions in federations have been frequently observed
in the past. In many cases, higher level governments contributed to overcome these
crises through bailouts, which were often linked to additional obligations like savings
goals. For example, in response to a series of municipal defaults during the depression
in Canada, the Ontario Municipal Board (1932), the Department of Municipal Af-
fairs (1934) and the Windsor Finance Commission (1935) were founded. These boards
restricted the actions of defaulting municipalities by prescribing refunding plans, by
auditing, inspecting, approving and supervising municipal budgets or even by control-
ling certain expenditures (Bird and Tassonyi, 2003). Another example is Brazil, where
in 1997 adjustment targets were prescribed by the Law 9496 as a condition for debt
relief for the Brazilian states. For instance, these targets included scheduled declines in
debt-revenue ratios, limits on personnel spending or ceilings on investments (Rodden,
2003). Certainly, one of the most famous examples is the Emergency Financial Con-

trol Board (EFCB) which controlled New York City’s government during the bailout
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following the 1975 debt crisis. The board could control and reject the city’s finan-
cial planning, current and capital budgets, negotiated wage contracts as well as local
borrowing. In case the city had not met certain requirements, the EFCB would have

had the right to control all municipal accounts and to exercise disciplinary sanctions

(Eichhorst and Kaiser, 2006).

Although these examples illustrate that bailout restrictions are prevalent in practice,
they have so far not found the attention of the public economics theory. In this chapter,
we analyze the incentive and welfare effects of bailout restrictions in a soft budget
constraint framework. At the core of the soft budget constraint framework is a lack
of commitment of a higher level government in a federation to bailout a lower level
government in fiscal distress. One important justification for this commitment problem
is a similarity of preferences between the higher and the lower level government. Both
care about the public service provision for the citizens living in the jurisdiction in fiscal
distress. Such services include inter alia the provision of schooling, medical services or
public transportation. Bailout restrictions are interesting from a theoretical perspective
because they involve counteracting preferences between the donor and the recipient of
the bailout. For instance, the higher level government providing a bailout might prefer a
high tax rate in the recipient region in order to enforce a local contribution to overcome
the crisis, while the region is likely to prefer low taxes and to finance the deficit out of
central government funds. Therefore, once the a subnational government in crisis asks
for a bailout, a higher level government that is not able to commit to no bailout at all,
nevertheless might be able to commit to a restricted bailout. This might alleviate the

inefficiencies arising from soft budget constraints and increase welfare.

The public economic literature has intensely analyzed soft budget constraints in
federations, but has not paid attention to bailout restrictions. The idea to the generic
type of soft budget constraint models has been developed by Janos Kornai (1979,
1986), who investigated the incentives of socialist firms which were bailed out by the
state when a deficit occurred. Later this concept has been applied to other areas of
research like bank bailouts or bailouts to lower level governments in federations . The
public economic literature has intensely analyzed characteristics of federations curbing

or facilitating the emergence of soft budget constraints in federations. For instance,
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Wildasin (1997) as well as Crivelli and Staal (2006) investigate whether large regions
are ‘too big to fail’ when contemplating the relationship between the size of regions
and the softness of budget constraints. Qian and Roland (1999) as well as Breuillé et
al (2006) ask whether tax competition hardens the regional budget constraint. The
relationship between the number of levels in a federation and the soft budget constraint
problem is analyzed by Breuillé and Vigneault (2008). Besfamille and Lockwood (2008)
investigate whether soft budget constraints may be more efficient than hard budget
constraints. All these papers have in common that bailouts are pure monetary transfers.
The contribution of our analysis is to explicitly consider additional restrictions, e.g.
mandatory regional tax rates or expenditure savings goals, which the region has to

fulfill in case of accepting a monetary bailout.

We consider a simple model of a federation with two regional governments and
a central government. The regional governments may finance regional public goods
through two channels. On the one hand, they may collect taxes and, on the other
hand, they may obtain funds through expenditure savings that result from a more
efficient public good provision. The funds saved through efficiency improvements, e.g.
cheaper administration, could be used for other public goods or services. The effort
spent on expenditure savings could be for example the investment of money to buy

software that allows administering a public service more cheaply.

In the first place, we analyze three benchmark cases. First, we consider the case of
full centralization, when the central government takes all decisions on its own. Since
the central government takes into account the utility of all inhabitants, this case serves
as the first best benchmark (FB). Second, we investigate the case of a hard budget
constraint (HBC), i.e. a case where the bailouts are restricted to be zero. This case
is important because we allow the regional governments in our further analysis to
reject the restricted bailouts, which requires a benchmark for the outside option of
the regional governments. Third, we analyze a pure soft budget case (SBC), where no

restrictions are in place as a benchmark for a pure monetary bailout.

Having defined all benchmark cases, we move on to the analysis of restricted

bailouts. We consider two regimes. In a partially restricted bailout regime (PB),



RESTRICTED BAILOUTS AND THE SOFT BUDGET CONSTRAINT PROBLEM IN
FEDERATIONS 41

the central government is just allowed to restrict one of the regional revenue channels,
i.e. either to prescribe a minimum effort on expenditure savings or a minimum tax rate.
The fully restricted bailout regime (FRB) takes a more comprehensive approach and
allows the central government to impose restrictions on both effort on expenditure sav-
ings and regional taxation. In each of the two settings the regional governments choose
their unrestricted policy variables at the first stage whereas at the second stage, the
central government offers a restricted bailout scheme, which the regional governments
may accept or reject. We assume that the central government makes a take-it-or-leave-
it-offer of the restricted or unrestricted bailout. In particular, in case the regional
government rejects the offer, it cannot hope for a more attractive offer from the central

government.

As expected, we show that a fully restricted bailout clearly improves welfare. How-
ever, the most striking result of our analysis is that from a welfare perspective, the
partially restricted bailout regime might be worse than the unrestricted bailout regime.
The intuition for this result is that the regions compensate for the restriction by distort-

ing the unrestricted revenue instrument even more than in the case of no restrictions.

The remainder of the chapter is organized as follows. Section 2.2 presents the basic
model set-up. Section 2.3 introduces three benchmark cases: Centralized decision
making as a benchmark for the first best (FB) solution, the hard budget constraint
(HBC) and an unrestricted bailout (UB) regime. Section 2.4 presents the results of
the fully (FRB) and the partly restricted bailout (PB) regimes. All cases are evaluated

with regard to their welfare implications in section 2.5. Section 2.6 concludes.

2.2 Model Set-Up

We consider a simple model of a federation with a central government and two regional
governments (i = 1,2). Fach region is inhabited by representative consumers with a

population size normalized to one. The total size of the population is two.

The Representative consumers derive utility from private consumption c;, regional

public consumption ¢g; and national public consumption G. The consumers’ preferences
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are represented by the additively separable utility function u (¢;) +h (¢;) + J (G) which
exhibits standard properties, i.e. concavity (u/,h’, J" > 0,u”,h", J” < 0), monotonic-
ity, continuous differentiability in all arguments and fulfills the Inada conditions
u' (00), h (00), J' (00) = 0. Representative consumers are endowed (after central gov-
ernment taxation) with identical income 0 < w < oo. The regional governments may
tax this income at a proportional rate t; > 0. The private budget constraint illustrates

that the income after regional taxation is used for private consumption.

c=w(l—t) (2.1)

The regional governments obtain revenue from regional taxation, central govern-
ment grants z; and through spending effort a; > 0 on providing the regional public
good more efficiently. The expenditure savings realized as a consequence of the effort
a; can be used to provide other public goods. For simplicity, we assume that the gov-
ernments’ effort is translated linearly into revenue for the regional public good. In sum,

regional consumption is financed through three sources.

gi = Wty + a; + 2 (2.2)

The effort spent on efficiency enhancements is assumed to cause convex effort costs
k (a;) with k' (a;) > 0,k" (a;) > 0V a; > 0, which diminish the payoff from public and
private consumption. These costs can be interpreted as transaction costs, e.g. search
costs or administration costs. The regional government maximizes the utility of the

representative consumer net of effort costs u (¢;) + h(g;) + J (G) — k (a;).

The central government is assumed to receive a fixed amount of tax revenue T’
collected ex ante, which it can either spend on the national public good or on grants

(transfers or bailouts) to the regional governments z; > 0.

We abstract from the revenue raising problem of the central government in order to
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focus on the bailout problem. Therefore we assume the central government taxes 7' to
be exogenously given. Since the central government cares for the utility of both regions,

2
its payoff is the sum of regional payoffs, i.e. > (u(¢;) + h(g) + J(G) — k (a;)).
=1

In all settings the timing is such that regional governments choose in the first stage
all unrestricted variables by maximizing the utility of the representative consumer in
their own region. Since we assume that the soft budget problem in the federation arises
because of the inability of the central government to commit to the ex-ante efficient
level of transfers, the central government moves in the second stage and chooses all

remaining variables by maximizing the utility of both regions.

2.3 Benchmark Cases

We consider three benchmark cases: the first best regime as a benchmark for efficiency,
the hard budget regime because it defines the outside option for the region if it denies
the bailout and the unrestricted bailout regime as a benchmark for a pure monetary

bailout without any further restrictions.

2.3.1 Centralized Decision Making

Centralized decision making serves as a benchmark for the first best because the central
government takes into account all costs and benefits of both regions. In the first best
problem the central government maximizes the sum of utility over both regions with

respect to all decision variables, i.e. taxes, effort choices and bailouts'®.

max Y [u(e) + h(g) + J (G) — k (@)] (2.4)

s.t. (2.3), (2.1) and (2.2).

The solution to the central government’s optimization problem is characterized by

conditions (2.5) — (2.7).

18Where t denotes (t1,%), a denotes (ay,as) and z, (21,22).
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o (c) =N (g) Vi (2.5)
K(a)=H(g) Vi (2.6)
20 (G) =H (g:) Vi (2.7)

The first two conditions express that in the efficient solution both the marginal
costs of taxation (i.e. forgone private consumption) and of the effort are equalized
to their marginal benefits, i.e. the additional regional public consumption. The last
condition is a Samuelson type condition which shows that the benefit from increasing
the regional public good by allowing one unit of transfer has to compensate for the
forgone national public consumption in both regions. Because we are interested in
the soft budget constraint problem, we restrict ourselves to parameter constellations
for which it is optimal to have positive transfers (z; > 0),Vi throughout the chapter.
This is assured by the assumption of 2J' (G) < h'(g;) for z; = 0. Intuitively this
creates a bailout motive for the central government because it makes it beneficial to
reallocate public funds from the national to the regional public good. Moreover, the
symmetry of the regions regarding the payoffs and the size imply that t; = ¢;,a;, = q;

and z; = z;, Vi # j. The latter result holds as well for all cases discussed below.

2.3.2 Hard Budget Constraint Regime

We define the hard budget constraint (HBC) regime as a regime where transfers are
not available. This case is important because it defines the outside option of a region,
i.e. the utility a region can obtain by denying any central government assistance and
resolving the fiscal crisis on its own. We obtain the solution of the HBC problem by
solving the first best problem with the additional restriction of z; = 0, Vi. The solution
is characterized by conditions (2.5) — (2.6) and is identical to the solution the regional

governments would choose in the abscence of transfers. Intuitively this is the case
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because the only source of inefficient regional government behavior is the ignorance of
the bailout costs borne by individuals outside the own region. In abscence of bailouts

this inefficiency is defined away.

Because, we focus on cases where it is optimal to have positive bailouts in the first
best (zZF B> O), the restriction of z; = 0 is welfare decreasing. The following proposition

summarizes how tax rates and effort choices change if a hard budget regime is imposed:

Proposition 8 Provided zI'P > 0, regions choose tax rates and effort levels too high in

HHBC 5 4FB gHBO 5 oFB,

»

the HBC regime as compared to the efficient benchmark, i.e.

Proof: see Appendix.

Technically this is the case because the reduction of bailouts from zZ > 0 to

zHBC — () increases the marginal benefit of each unit of regional taxation and ef-

fort (R (g;) = W (wt; + a; + 0) > W' (wt; + a; + z;)) while the marginal costs (k' (a;) and
u' (¢;)) remain the same. Intuitively the abscence of bailouts forces the regions to fi-
nance an inefficiently large share of regional public good provision with the own revenue

raising instruments and to contribute to an inefficiently large extent to the resolution

of the crisis.

2.3.3 Unrestricted Bailout Regime

The unrestricted bailout (UB) regime is the standard pure SBC case. In this setting,
the central government has only the instrument of monetary grants at its disposal and
cannot commit to an efficient level of grants. Non-commitment is modeled through
timing. Regions move first by choosing tax rates and effort levels and the central

government moves last by determining transfer policy. We solve by backward induction.

At stage two, the central government maximizes the utility of the residents in both
regions by choosing grants taking tax rates and effort choices of regions as given. The
solution is characterized by condition (2.7), from which we obtain through implicit

differentiation the central government’s response functions.
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dar = " w(g)rara) <0 o = ~Wingyrara <0
0zj 2J"(G) 0z; 2J"(GQ)
da; — W (g4I 0 ot — WRig)+ar @) — 0

As in standard models, the central government responds to tax rate and effort
reductions in region i with an increase of the grant to this region, whereas the grant of

the second region is reduced.

At stage one, the regional governments maximize just the utility of their own resi-
dents s.t. (2.3) — (2.2) by taking the central government’s behavior into account. The
solution to this problem, summarized in conditions (2.8) and (2.9), clearly differs from

the efficient solution in (2.5) and (2.9).

u' (c;) = %h, (91) Vi (2.8)

K (a;) = 31 (9:) Vi (2.9)

The reason is that each region does not consider the effects of its own tax setting and
expenditure behavior on national public consumption in other regions. Particularly in
the case of two regions only half of the benefits of marginal increases of tax rates and

effort levels are considered. How does this affect the regional decisions?

Proposition 9 Provided zI'® > 0, the regional governments choose inefficiently low

tax rates and effort levels, i.e. tY8 < tI'B aVB < of'B.

Proof: see Appendix.

0g;
da;

> 0 and g—gj > 0'% that regional public con-

In addition, we can infer from
sumption is inefficiently low, i.e. V% < ¢gF'P. This implies by (2.7) an inefficiently low
provision of national public goods GYZ < GFP and by the central government budget

constraint (2.3) inefficiently high bailouts /2 > 2B,

9gi _ 0z 4y 20(G)
o, — W Wa = WemreSTara) -

198g9; __ 9z _ 2J" (@)
a; = Lt 5ar = wosdre and
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The result not only shows that the regions reduce their effort below an efficient
level as in standard models of soft budget constraints, but also that ex-ante and ex-
post grants differ. The nature of these differences has been extensively discussed in
Koethenbuerger (2007) for corrective (or Pigouvian) subsidies. In our case, the dif-
ference illustrates that the ex-ante efficient grant z/? is not credible, because if the
regions reduce their tax rates and effort to the efficient levels tY? and VB, it is op-
timal for the central government to increase the grant to the amount V2. In case of
commitment the response would be zero. In the next section, we turn to the question

if additional bailout restrictions can alleviate the commitment problem.

2.4 Restricted Bailout Regimes

In this section, we explicitly consider additional obligations or restrictions which have
to be fulfilled by the regional governments if they accept bailouts from the central
government. The way we model the obligations resembles the typical procedure of
budgetary approval during a crisis. In practice, regions are usually allowed to prepare
a budget plan, which is rejected whenever it does not meet the objectives of the moni-
toring agency. From a game theoretic perspective this is the same as if the agency, i.e.
the central government, could choose the restricted variable directly without an initial
proposal of the region. Therefore we let the regions only choose the unrestricted choice

variables at stage 1 and the central government all remaining variables at stage 2.

At the same time also the central government is restricted in its actions, because
regions could always reject the restricted bailout and resolve the crisis by themselves.
In this case, they would obtain the utility of the no-bailout (HBC) case. In order to
ensure an enforcement of the additional bailout restrictions, we rule out the possibility
for regional governments to deny the restricted bailout and to wait for an unrestricted
bailout. In practice, this could be assured by a law which regulates the bailout proce-
dure. This law should allow higher level governments to take over regional decisions

if regional governments fail to meet bailout restrictions as it has been done during the

New York City (1975) bailout.
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2.4.1 Fully Restricted Bailout Regime

In this regime, regions receive not only a transfer, but also they have to adhere to tax
rates and effort levels prescribed by the central government, whenever they accept a
bailout. We know from the benchmark case of centralized decision making (4.1) that

the most preferred allocation of the central government is the first best

e

themselves (

a8, 2F'B). Do the regions prefer the first best offer to resolving the crisis by

[l B el )

tHBC oH1BC 0)7 The following proposition provides the answer.
Proposition 10 [t is optimal for regional governments to accept a fully restricted

bailout that implements the first best allocation.

Proof: see Appendix.

Despite the first best offer is less attractive than the allocation in an unrestricted
regime from the perspective of a region, it is still more attractive than the HBC al-
location and will therefore be accepted. Intuitively this is the case because accepting
the first best allocation allows the regional governments to move closer to their most
preferred allocation - the allocation of the unrestricted regime, where taxes and effort
levels are lower and bailouts are higher than in first best. Therefore the acceptance of
the first best allocation leaves the regions better off than a hard budget regime. At the
same time the restrictions prevent the regional governments from further decreasing

effort levels and tax rates further downwards to their most preferred level.

2.4.2 Partially Restricted Bailout Regime

In the partially restricted bailout (PB) regime, regions keep at least some autonomy
and can choose their effort levels at stage 1, while the central government chooses tax
rates and transfers at stage 2, if the bailout is accepted.?? Since regional governments
can anticipate the outcome of this bailout game, they decide at stage 0 if they want to

enter this game or if they prefer to reject the bailout and finance the regional public

20The case on partial restrictions on effort, but not on taxes produces similar results, just that
effort and taxation are interchanged.
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good by theirselves. We first solve the two stage game and check afterwards if bailout

acceptance is beneficial from the perspective of the regional governments.

At stage 2, the central government maximizes the utility of all residents subject
to all budget constraints (2.3) — (2.2) and taking the regional effort choices as given.
Implicit differentiation of conditions (2.5) and (2.7), which characterize the optimal tax
and transfer policy of the central government, yield the following central government

response functions.

dt; _ dt; 1 2h""(9i) )" (G)

da; dTLJi T T w (g (c) +AR (9:) 7 (G) +4u" () I (G) <0
% _ h”(gi)UN(Ci)+2h”(gi)J”(G)+2uN(Ci)J”(G)
da; ~— h'(gi)u (ci)+4h' (g:)J" (G)+4u' (c;) J" (G) 0 (210)
dzj 2h'" (g;)J" (G)+2u" (c;)J" (G)

>0

da; — W (g (i) AR (g:0) T (G)+4u" (c,) T (G)

Similar to the unrestricted bailout case, reduced effort in region ¢ elicits larger
transfers to this region, but decreases the transfers to the other region. In addition,
the tax rates of both regions are increased if one region reduces its effort. Summing up
all effects, it can be shown that the reduced effort of region i, reduces regional public

@>0).

? da;

consumption in both regions (gg? >0

Taking this central government policy into account, the regional governments max-
imize the utility of their own residents subject to the budget constraints (2.3) —(2.2) at
stage 1. As in the unrestricted bailout case, the optimal effort choices are characterized
by condition (2.9). How does this sequence of decisions affect the equilibrium effort

choices and tax rates?

Proposition 11 In the partially restricted bailout regime, provided that zI'? > 0,
effort levels are even lower than in the unrestricted bailout regime and tax rates are

higher than in the first best, i.e. alP < aVP tPB > tI'B,

Proof (including optimality of acceptance): See appendix.

As in the unrestricted bailout case, the downward distortion of the effort levels
is driven by the ignorance of the bailout costs borne by the inhabitants of the other
region. But why is the effort level even lower than in the unrestricted bailout case? To

understand this, suppose region i had chosen the effort level of the unrestricted bailout
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regime (aZU B). As shown by the response functions (2.10), the central government
compensates for effort reductions by increasing the prescribed tax rate above the first
best level and hence above the level preferred by the region (tY7). Ceteris paribus this
reduces the regions’ marginal benefit of public consumption ¢;. Since tax rates and
effort levels are substitutive instruments for raising revenue, the region compensates

for the higher tax rates by further reducing its effort level.

Why is it optimal for the regional government to accept an restricted bailout? The
intuition for this finding is that a central government that cares for the welfare of all

citizens would never offer a bailout that is harmful from the perspective of a region.

Corollary 1 In the partially restricted bailout regime, budget constraints are hard-
ened as compared to the unrestricted regime in the sense that less transfers are

paid (zZP B < ZZUB) and more of the national and regional public goods is provided

(gzPB > gZUB,GPB > GUB).

Proof: See appendix.

The reduction of transfers compared to the unrestricted bailout case is a result of the
increased number of instruments available to the central government. The utilization of
the second instrument, i.e., the prescription of the regional tax rate, allows the central
government to reduce the bailouts z;. In effect, the central government can force the
region to participate in the resolution of the crisis through taxation and therefore into
the provision of a higher level of public goods before transfers, which entails a higher

public good provision after transfers.

This is one central result of the chapter. However, it remains an open question,
if this regime yields higher welfare than an unrestricted bailout regime. Compared to
the latter, in the partially restricted bailout regime, regional as well as national public
consumption are increased and effort costs are reduced, but private consumption is
lower. So it is not possible to make an outright statement about the welfare effects.

We move to this issue in the next section.
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2.5 Welfare Analysis

Throughout the chapter, we deal with three different kinds of inefficient regimes - the
unrestricted bailout regime, the partially restricted bailout regime and the hard bud-
get constraint regime. Although the central government cannot credibly commit to a
HBC regime in our two stage model, it is nevertheless important to make a welfare
statement about this regime since it involves a distinctly different type of inefficiency
than the UB and the PB regime. The latter two are inefficient for their soft budget
constraints, i.e. the possibility for regional governments to increase the size of their
budgets through their actions, which implies inefficiently low contributions of the re-
gions to the resolution of the crisis. In contrast, the HBC regime involves no transfer
at all, which renders the contributions of the central government too low and thereby

enforces inefficiently high effort levels of the regions.

In the sequel, we show that depending on the wealth of the central government
and on the shape of preferences, either regime may dominate the others from a welfare
point of view. It is not possible to make general statements. We proceed in two steps.
First, we compare the HBC regime with both SBC regimes (UB, PB) and show that
the welfare evaluation depends on the tax endowment of the central government. We
show that if the endowment T is low, all regimes are efficient. For intermediate values,
the UB and PB regimes are dominated by the HBC regime and vice versa for high

values of central government endowments.

We prove in a separate section that a general statement about the welfare ranking
of the PB vs. the UB regime is not possible. To show this, we use the example of a
logarithmic function to show that either the UB or the PB regime may dominate the
other depending on the shape of preferences. For the logharithmic function, the PB
regime dominates the UB regime, if the valuation of public consumption is sufficiently

high, while the UB regime dominates the PB regime if effort costs are sufficiently small.
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2.5.1 Efficiency of HBC versus SBC Regimes

The evaluation of hard budget regimes as compared to soft budget regimes depends on
the tax endowment of the central government 7T relative to the wealth endowment of
representative consumers w. We fix w and analyze changes of T', because reductions of

w and increases of T" have qualitatively similar effects.

To establish our main argument, we first define two threshold values for the central
government’s tax revenue T, T and T with T > T. For T' < T the central government
does not employ transfers as a financing instrument for regional public goods in first
best. For tax endowments below this threshold value (7" < T'), the valuation for the
national public good provided with this revenue is so high that the marginal costs of
forgiving one unit of GG for a transfer to the regional government exceed the benefits of
this transfer, i.e. 2J' (G) > h'(g;). T is the value of T at which all efficiency conditions
(2.5) — (2.7) are met for z; = 0.

On the other hand for all 7 < T the central government is so ’rich’ that it prefers
to finance regional public consumption completely out of transfers, i.e. g; = z; > 0 and
stops to use both regional taxation as well as expenditure savings as revenue raising

instruments, i.e. t; = 0 and a; = 0.2!

Proposition 5 and figure 2.1 summarize how welfare evolves in the different regimes

across different levels of central government tax revenue.

Proposition 12 The HBC regime is efficient for all T < T and inefficient for all
T > T. SBC regimes are efficient for all T < T as well as T > T and inefficient for
T<T<T.

Proof: see Appendix.

For T < T all regimes are efficient (fat line) because the bailout costs (marginal
costs of forgoing one unit of national public consumption) are very high. In this interval,

on the one hand the HBC regime (slim line) entails no welfare losses since a no-bailout

2! The existence of T is assured by the Inada conditions on public and private consumption
J' (0),h' (0),u' (00) = 0, the finiteness of regional wealth w < 0 and hence v’ (w) > 0 as well
as the costliness of the first unit of public effort spent, i.e. k' (0) > 0.
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Figure 2.1: Welfare Comparison HBC vs. SBC regimes

policy is even optimal in the first best and the availability of transfers adds no value.
On the other hand, the SBC regimes (dashed line) are efficient because high bailout
costs allow the central government to commit to the no-bailout policy and incentives

of regional governments to raise revenue stay undistorted.

At T = T the SBC regimes become inefficient because marginal deviations from
the first best policy start to pay off and regions switch into the SBC equilibrium.
The discontinuity in the function occurs because as long as the central government
is able to commit to no bailout (7" < T'), the regional governments fully consider the
marginal benefits of raising tax revenue and spending effort h’(g;). This suddenly
changes when budget constraints become soft (7' > T') . Anticipating the bailouts and
ignoring the costs of the bailouts borne by individuals outside the region, the regional
governments just consider half of the benefits of raising revenue for the regional public
good, i.e. $h'(g;) (see equations (2.9), (2.8)). For ' > T an inefficiency of the HBC
regime appears as well, but increases only gradually as T rises above T'. This is due
to a gradual replacement of regional taxation and effort by transfers in the first best,

whereas tax rates and effort are kept constant in the HBC regime.

At T = T regional taxation and effort are completely phased out as revenue raising

instruments in the first best, and hence also in the SBC regimes. Given that inefficien-
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cies from too low taxation or effort cannot occur anymore, the SBC regimes coincide

with first best for all T > T.

Besfamille and Lockwood (2007) derive similar results in a project finance frame-
work depending on effort costs for increasing the benefit of a project and refinancing
(or bailout) costs. They find that when effort costs are very low, both the HBC and the
SBC regime are efficient. In contrast, the HBC regime dominates with intermediate
effort and refinancing (or bailout) costs, while at high effort costs and sufficiently low

refinancing costs this is true for the SBC regime.

2.5.2 Efficiency of PB vs. UB regimes

In this section, we show that contrary to our initial expectation, the partially restricted
bailout regime does not generally dominate the unrestricted bailout regime. This find-
ing is surprising because in the PB regime the central government has an additional
instrument at its disposal and budget constraints are hardened as compared to the
unrestricted regime. We employ a Cobb-Douglas type logarithmic function of the fol-

lowing form for the preferences of the representative consumers.

Ulq (ciygiyai, G) = Z(alnci—l—ﬁlngi—kvln(L— a;) +9InG) p € (PB,UB)

(2.11)

The weighting factors a, 3,7, > 0 add up to one: a+5+~v+d=1and Lisa
constant. To facilitate the understanding, one could interpret L as a time endowment,
a; as time spent for making public administration more efficient and L — a; as leisure

time.

Calculating the welfare difference between the PB and the UB regimes s.t. the
budget constraints (2.1) — (2.3) yields the following utility difference:*?

20+ B +2v+9

A N =ULB _UyB =1 —
(a, B,7,6) cG CG na+6—|—2fy—|—5

aln?2 (2.12)

22 A summary of results for this utility function can be found in the appendix.
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Due to the selected functional form, this difference is independent of wealth, tax
and time endowments (w, T, L). We investigate for which combinations of «, (3, and
0 either the UB or the PB regime dominates. We first state our result and explain the

intuition afterwards.

Proposition 13 If the joint valuation of the regional and national public goods (3 + §)
18 sufficiently high, i.e. 546 > (2 — ﬁ), the PB regime at least weakly dominates the
UB regime. On the other hand, the UB regime at least weakly dominates the PB Regime
if the joint valuation of public and private consumption (o + B + &) is sufficiently small,

ie. (a+PB+0)<(2—15).

Proof: see appendix.

The interesting finding of this proposition is that the PB regime might be inferior
to the UB regime although the central government has a second instrument at its
disposal. Because of the multiplicity of parameters and utility components, the welfare
evaluation of the result is complex. Two effects are driving the result. Firstly, a
shift of welfare weight from one to another consumption variable causes a >weighting
effect’, meaning that a given distortion of this variable enters more heavily into the
welfare function. For instance a shift of weight from a (the weight for utility from
private consumption) to 8 (the weight for utility from regional public consumption),
c.p. would increase the impact of a distortion of the regional public good in the welfare
function. Since in the PB regime effort choices are more stongly distorted than in the
UB regime, an increase of v detoriaties the welfare of the PB regime relatively to the
UB regime. In the same manner, an increase of the weighting factors for regional and
national public consumption (3,4) that are more heavily distorted in the UB regime,
relatively improve the evaluation of the PB regime. The effects of a are ambiguous

and depend on the remaining parameters.

The second element of the welfare evaluation is an ’incentive effect’, determining
the the size of the distortions in the PB relative to the UB regime. In the UB regime
the deviation from the first best is largest when the joint weight on forgone public con-

sumption (3 + ) takes intermediate values, while for very low and very high values the
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deviation is small. The intuition for this result is that a low weight on public consump-
tion entails low provision of public consumption in the first best. Marginal reductions
from initially low amounts are very costly due to sharply increasing marginal costs.
Likewise for high values of (8 + 0) marginal costs of downward deviations are virtually
constant, while the benefits of additional consumption and leisure, already enjoying
low valuation in the first best (« 4 ), are sharply decreasing. Just for intermediate
values it pays off to significantly deviate from the first best choices. Similarly, in the
PB regime, incentives to deviate are maximized when v and (« + 5 + §), respectively

take intermediate values.

Having defined the weighting and the incentive effects, we can analyze the distor-
tions of the PB as compared to the UB regime: For low values of v, both the ’incentive
effect’” and the 'weighting effect’ in the PB regime are low. Given vy is low, a sufficiently
high value of (8 + 0) entails a high ’incentive effect’ multiplied by a high 'weighting
effect’ for the UB regime, yielding a clear domination of PB.

As v increases, (54 §) do necessarily decrease as all weights sum up to one. At

1

the critical value of v > 5,

the distortions in the PB regime become dominant. They
decrease as <y rises further because the ’incentive effect’ stops to grow and begins to
fall, while the continuing rise of the 'weighting effect’ dominates and maintains the

dominance of the UB regime until « approaches one.

Apart from the interpreatation of the welfare implications for this specific type
of utility function, the most important purpose of this example was to demonstrate
that the PB regime, in which the central government decides on more variables than
in the UB regime, may be inferior from a welfare perspective. The intuition for this
result is that regional governments may create for some parameter values higher welfare
damages by distorting one variable very strongly in the PB regime than distorting two

variables less strongly in the UB regime.
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2.6 Conclusion

In this chapter, we analyzed whether the soft budget constraint problem can be allevi-
ated if additional obligations or restrictions are available to the higher level government.
Interestingly, our analysis shows that this is not necessarily the case. Restrictions, even
if they are credible, are not always welfare enhancing. If the scope of the central gov-
ernment is limited and in case it can require certain actions from regions just in one
policy area but not in others, the outcome may be even worse than in an unrestricted
regime. The intuition for this finding is that a region which is regulated in one area,
e.g. by minimum tax rate requirements, may react by strongly reducing other rev-
enue collection instruments, such as effort on cutting expenditures. In contrast, a fully

restricted regime implements the first best outcome in our model.

From a policy perspective, our analysis suggests that, first; a comprehensive ap-
proach is a more promising path to reconcile the aims of helping a debt ridden juris-
diction and to enforce a sufficiently high contribution of the region to the reduction
of debt. One important condition to make restrictions work in practice is that the re-
strictions are enforced. If a strong enforcement was absent, sub-national governments
could simply ignore the restrictions and ask for further bailouts if the deficit is still

present after an initial bailout.

Anecdotal evidence supports these conclusions. The quick resolution of the 1975
New York fiscal crisis under the strict surveillance of the city’s budgetary performance
by the EFCB is one example for both a comprehensive approach and a strong enforce-
ment. Moreover, the bailout of Bremen in Germany in 1994-2004 delivers anecdotal
evidence that partially restricted bailouts may indeed be inefficient. During the bailout
period, Bremen received in total a bailout of € 8.5 billion. During this time Bremen
was not allowed to have expenditure growth above the German average. Although it
adhered to this restriction, Bremen nevertheless increased its debt from € 8.8 billion
to € 11.4 billion. Certainly, it is an interesting task for future research to test the

hypotheses derived in this chapter on a sound empirical basis.

Finally, we want to point out that restrictions during a bailout cannot make up
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for fiscally imprudent behavior before the bailout takes place. Importantly, however,
such restrictions make it less attractive to enter a bailout procedure through strategic

behavior and may therefore reduce the incentives to accrue unsustainable debts.



Chapter 3

Bailouts in Federation: The Role of

Asymmetric Information

3.1 Introduction

The incentive problems associated with bailouts in federations, i.e. transfers from
higher level governments to lower level governments with unsustainable fiscal deficits
have been analyzed in the literature on soft budget constraints.*?> Soft budget constraint
models are build on the assumption that higher level governments are not able to
commit ex-post to deny a bailout once a fiscal crisis has emerged at the subnational
level. One implication of this hypothesis is that central governments are not able to

condition bailouts on the available information of why the crisis has occurred.

Nevertheless, the incentive problems associated with bailouts, suggest that the in-
formation on the causes of the deficits should play an important role for higher level
governments when deciding on whether or not to bailout lower level governments. The
obvious practical problem, however, is to determine whether a fiscal crisis of a lower
level government is self-inflicted and caused by negligent behavior or whether it is
driven by factors outside the accountability and power of the lower level government.
While this may be easy to decide in some singular cases like for example unforesee-

able natural catastrophes, in the majority of cases it is difficult to disentangle wrong

2For a literature overview see Kornai et al. 2003.
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political decisions from external forces. Fiscal crises often arise over a long period of
time and for many different reasons, some of which are wrong decisions of politicians
and some of which are caused by forces outside the scope of local governments. One
source of information to answer this question and to determine the effort of lower level
governments on preventing a fiscal crisis are comparisons of the expenditures and rev-
enues of the jurisdiction in fiscal distress with those of other jurisdictions with similar

characteristics, e.g. of similar size or with similar economic circumstances.

Following this line of argumentation, the question of this chapter is: What is the
optimal bailout scheme that conditions the level of bailouts on the observed budgetary
situation of the jurisdiction in fiscal crisis and similarly on the budget situation of

another comparable jurisdiction not in fiscal crisis?

The relevance of this topic is underpinned by anecdotal evidence which suggests that
federal governments indeed make use of budgetary information on other jurisdictions
when deciding on fiscal bailouts. One illustrative example for this is the case of the
highly indebted City of Berlin. In 2003, Berlin advanced a claim to receive a bailout to
the Federal Constitutional court of Germany. In 2006, the claim was rejected. One of
the reasons brought forward by the Court was that Berlin has not sufficiently exhausted
its options to raise revenue and to realize expenditure savings. It was argued that a
subnational government, failing to use all these options, cannot afterwards successfully
claim financial assistance from the federation. The Court considered comparable data
on expenditures and revenues of other German states, in particular of Hamburg, which
is suitable for a comparison because it is like Berlin a City State with similar public

tasks and expenditures.*?

The contribution of our analysis is to introduce conditional bailouts in the theoreti-
cal bailout literature. Precisely, we account for the possibility that central governments
take into account the information about subnational governments’ strategic behavior
when deciding on the level of bailouts. In addition, we shed light on the incentives of
those lower level governments that do not receive a bailout but serve as benchmark

regions. We show that these governments might have incentives to spend inefficiently

BBVerfG, 2 BvF 3/03 of 19.0ctober.2006, Paragraph-No. (1 - 256).
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high effort to attain a budget surplus. This result delivers one theoretical explanation
of why regional governments might choose freely to consolidate their debt, for example

by self-imposing balanced budget rules.

We assess this research question in a stylized model of a federation which comprises
a central government and two regional governments. Both regional governments can
provide effort to increase the probability of a budget surplus. While the effort itself
cannot be observed by the central government, it observes the budgetary outcome in
both regions. Since we presume that the effort choices in both regions are linked to each
other through a common cost shock, the outcomes of both regions are informative for
the central government to learn about the effort taken in the poor region. Moreover,
we incorporate that a bailout is usually granted to one region only while the other
serves as a source of information. More precisely, one region is assumed to be poor and
therefore to be eligible for a bailout in bad budgetary situations, while the other one
is assumed to be sufficiently rich to overcome a fiscal deficit by itself. The bailouts are
financed through a redistributive scheme that allocates the costs of the bailout to all

members of the federation according to their share of inhabitants.

We derive an optimal bailout scheme for the poor region which conditions the level
of the bailout on the outcome of both regions. We show that if in equilibrium it is
more probable to observe a bad outcome in both regions (uniform case) than a bad
outcome in the poor region along with a good outcome in the rich region (mixed case),
a higher bailout is paid in the uniform case than in the mixed case. The intuition for
this outcome is that if regional outcomes are related to each other in the sense that
a uniform outcome is more probable than a mixed one, observing a good outcome in
the rich region along with a bad outcome in the poor region is an informative signal
on the shirking of the poor region. Therefore the poor region is ‘punished’ by a lower
bailout in the latter case. One interesting implication of this result is that the effort of
the government in the rich region is inefficiently high. This is because the government
has an additional incentive to spend effort from the purpose of avoiding a contribution

to the high bailout.

The theory of public economics has comprehensively analyzed optimal redistrib-
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ution schemes under asymmetric information. While considering different types of
information asymmetries, e.g. on the preferences for the regional public good (Cremer
et al. (1996); Bucovetsky et al. (1998); Lockwood (1999)), regional income (Cremer
et al. (1996) as well as Lockwood (1999)), local input provision (Wilson and Raff,
1997), the regional tax base (Bordignon et al., 2001) and the costs of local public good
provision (Lockwood (1999); Cornes, Silva (2002), Altemeyer-Bartscher (2005); Runkel
and Huber (2006)), all these papers have in common that a grant scheme is offered
by the central government which incentivizes regional governments to truthfully reveal
their types. Our paper departs from this literature in three respects. First, we assume
that the type of the regional government is known from the outset, i.e. it is ex-ante
known which regions are grant recipients and which are grant contributors. Second,
we do not deal with general redistribution schemes, but rather with a particular type
of redistribution, which just takes place if an (already) poor region experiences a fis-
cal crisis. An asymmetry of information arises on the cause of the crisis in the poor
region, i.e. if it emerges because of moral hazard of the regional government or be-
cause of external shocks.** The central government is able to elicit information on the
probable cause of the crisis from the observable budgetary outcomes (good or bad) of
both regions. A third aspect, which differs from most of the cited literature (apart
from Altemeyer-Bartscher, 2005) is that we assume that the effort choices of the re-
gional governments are correlated through a common cost shock and that the central

government conditions the grant to the poor region on all observed signals.

Our paper proceeds as follows. Section 3.2 presents the model setup and section
3.3 analyzes the optimal bailout scheme in a centralized setup without information
asymmetries as a benchmark for the first best. In sections 3.4 and 3.5 we introduce a
decentralized setup, in which regional governments make unobservable effort choices.
In section 3.4, we first restrict our analysis to the case where the central government
conditions the bailout just on the outcome in the poor region. This case serves to

illustrate the inefficiencies arising from the information asymmetry between the poor

44 Conceptually, our model comprises both adverse selection with respect to the privately known cost
environment and moral hazard concerning the effort choice of regional governments. However, since
we do not allow for mechanisms to elicit the privately held information from regional governments, our
solution technique and results build on moral hazard type models following the approach of Holmstrom
(1979).
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regional government and the central government. In section 3.5, we extend the decen-
tralized setup to a case with full conditionality, i.e. we allow the central government
to condition the bailout on the budgetary outcomes observed in both regions. Section

3.6 concludes.

3.2 Model Setup

We consider a federation with two regional governments i € {1,2} and a central gov-
ernment. The population of the federation is normalized to one. Region 1 is inhabited

by n; citizens and region 2 by ny = (1 — ny).
Regional governments

Regional governments differ in their eligibility for a bailout from the central gov-
ernment. Region 1 is a poor region and therefore receives a bailout from the central
government if it realizes a fiscal deficit. In practice this could be a region which has
accrued such a high level of debt and interest payments that it has difficulties to pro-
vide elementary regional public goods like schooling or hospitals. Region 2 is defined
to be rich and to be able to overcome a fiscal deficit alone. Region 2 is never eligible

for a bailout.

Both regional governments have equal technologies to influence their current bud-
getary outcome u;. For simplicity, we assume that just two outcomes are possible. The
outcomes are normalized such that a fiscal deficit corresponds to a budgetary outcome
of u; = 0 and a surplus to a positive outcome of u; = u > 0. We refer in the following
to u; = 0 as a bad budgetary outcome and to u; = u as a good budgetary outcome.
By spending effort a; regional governments can increase the probability that a good

budgetary outcome arises.

For an effort level of a;, the regional government has to bear effort costs of size
pc(a;). The costs are assumed to be convex, i.e. ¢ (a;) > 0 and ¢’ (a;) > 0 and to be
zero if no effort is spent, i.e. ¢(0) = 0. The effort choices of both regional governments
are related to each other through a common cost shock p that multiplicatively increases

the effort costs in both regions. With probability 7= the factor p assumes a value of
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1 and with probability (1 — 7) the factor p assumes a value of » > 1. The common
shock is observed by the regional governments before they decide on their effort and
represents the common environment in which the regional governments operate, like
the legal framework or the economic situation. It turns out that the effort choices in a
high cost environment are generally lower than in an low cost environment. Therefore

we denote the choices for p =7 : (af,af) and for p=1: (af,all).

Both the effort costs and the outcome u; are defined in per capita terms. The total
surplus u; in a region amounts to n;u; and the total effort costs to n;p - ¢(a;). This
assumption assures that a government of a small region would spend the same effort

per capita as the government of a large region, other things being equal.

For a given cost shock realization p € {1,r}, the probability for an outcome combi-
nation (uq,us2) € {(u,u), (u,0),(0,u),(0,0)} is defined as p (uy, uz; a, az). We refer to
combinations with identical outcomes in both regions, i.e. (u,u) and (0,0) as uniform
outcomes and to combinations with different outcomes in both regions, i.e. (0,u) and
(u,0) as mixed outcomes. We assume that the probability function has the following

properties:

1. Each outcome combination occurs with a positive probability: p (uq, us; ai,as) >

OV (uy, us).

2. The sum of probabilities for all outcome combinations adds up to one

> p(u,ug;ar,a) = 1.

(u1,u2)

3. An increase of effort in region ¢, a;, increases the probability of a good outcome

dp(u,usa,a2)  dp(u,0;a1,a2) > 0 and dp(u,u;a1,a2) dp(0,u;a1,a2) >0

in that region, i.e. Tot , do das T dag

4. The overall probability for a good outcome in region i, p (u; = u;a;, a;) is as-

dp(ui=uai,a;) _ 0.45

sumed to be independent of the effort choices in region j, i.e. -
J

This implies from the perspective of region i that for a given outcome wu; the

government of region j is just able to reallocate probability mass from uniform

dp(ui,usai,a2) __ dp(ui0ian,az)

to mixed outcomes and vice versa, i.e.
) das dasg

5 For region 1 p (u; = u;ai,as) is defined as p (u; = u;a, az) = p (u,u;a1,a2) +p (u,0;a1,az) and
for region 2 as p (uz = u;a1,a2) = p(0,u;a1,a2) + p (u,u; a1, az).
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5. For simplicity it is assumed that a marginal increase of effort linearly increases the

dp(u;=u;a;,a;)

. = const

probability for a good outcome in the respective region, i.e.

and % = 0. The magnitude of 2®=%%%) is independent of the effort

i
d’p(ui=usai,a;) _ 0

taken by the other regional government, i.e. darda;

6. From the assumption that the regional governments have similar technologies to

dp(ui=u) __ dp(uj=u)
da; :

influence the probability for a good outcome, it follows o da;

One interpretation of the effort could be that a regional government implements
several expenditure cuts. The uncertainty on whether the expenditure cuts translate

into a budget surplus could arise from uncertain and uninfluencable tax revenues.
The central government

The only role of the central government is to insure the poor region’s inhabitants
against a bad fiscal outcome. In order to create a bailout motive, a linear per capita
benefit from a bailout of b(u — uy) and convex per capita bailout costs of k (b) with
k' (b) > 0, k" (b) > 0, implying b > 0, are assumed. The formulation of the benefit
function assures that the bailout motive is absent if the poor region has a good fiscal
outcome, i.e. b(u —u) = 0. For an outcome of u; = 0 the benefit b (u — 0) is positive.
The convex bailout costs are defined to be zero if there is no bailout, i.e. & (0) = 0.
The per capita formulation of bailout costs and benefits assures that there are no
economies of scale in the bailout technology, i.e. that the central government prefers
for small regions the same bailout per capita as for large regions. Bailouts that exceed
the highest outcome a regional government could achieve on its own are not efficient,
that is k' (1) < u. Moreover it is assumed that the central government is allowed to
differentiate the bailout b to the poor region, depending on the budgetary outcome that
is observed in the rich region. We refer to the bailout that is paid if a good outcome
uy = u in the rich region occurs as b, and to the bailout that is paid if a bad outcome

uy = 0 is realized as by

We assume that the total bailout costs of nik (b) are financed by a redistributive
scheme to which each region contributes a cost share equal to its share of inhabitants.

This means that region 1 pays an amount of nyn,k (b) and region 2 pays an amount of
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nenik (b) into the redistributive scheme.

Payolffs

To keep things simple, it is assumed that the realized budgetary outcome as well
as the bailout and effort costs enter linearly into the governmental payoffs. For a given
cost shock realization p € {1,7}, the payoff obtained by the government in the poor

region is denoted U; and in the rich region Us,:

Uy=n1(pug =u)-u+p0,u)- (ub, —nik (b)) + p(0,0) - (ubg — n1k (bo)) — pc(ay))
(3.1)

Uy = s (p (ug = w)u +p(0,u) - (=nak (bu)) +p (0,0) - (=nak (b)) — pec(az))  (3.2)

The utility of the central government Ug is defined as the sum of the regional

governments’ payoffs.

Ucg =U + U, (3.3)

If the central government cannot observe the cost realization, it cares for the ex-
pected utility
Ep [UCG] = Ep [Ul] + Ep [UQ] (34)

where?*6:
Ep [Ul] = 7TU1 (a{{, ag) + (1 — 7'(') Ul (alL, Ué’)

E,[Us) = nUs (af,ad!) + (1 — 7) U, (at', af)

16, [] refers to the expectation with respect to the cost environment p.
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3.3 First Best

In the first best setup the central government has all information available. It observes
the cost shock and chooses afterwards the effort for both regional governments as well
as the bailout b, for the mixed outcome (uj,us) = (0,u) and the bailout by for the
uniform outcome (uq,u2) = (0,0). Since the central government considers the utility

of both regions it acts like a social planner and solves the problem (3.5).

max UCG (35)

a1,a2,by,bo

The following optimality conditions uniquely characterize the optimal bailouts:

u=Fk(b,)  u=Fk (b) (3.6)

The optimality conditions imply that the bailouts for the uniform case and the
mixed case are identical, i.e. b, = by = b*. The intuition for this result is that the
central government can optimally insure the poor region when it has access to all
information and the possibility to choose effort efficiently by itsself. In this case, it
has to equalize the marginal costs of the bailout to its marginal benefits, which are

independent of the outcome of the rich region.

For the optimal bailout b*, we obtain the optimality conditions (3.7) and (3.8)

characterizing the effort choices a; and as.

p (ar) = PE= (u (1= 07) + K (07)) (3.7)
pc (az) = #3=ty (38)

All marginal costs and benefits are in per-capita terms. On the left hand sides
are the marginal effort costs. The factor p takes the value of » > 1 if the regional
governments experience a high cost shock and the value of p = 1 otherwise. Given the

convex effort costs, effort is lower if the cost shock occurs.
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On the left hand side are the marginal net benefits of effort. The marginal net
benefit of the rich region is independent of the bailout. This is because the choice of
the rich region does not matter for the bailout costs which are identical for the uniform
and the mixed cases. For the effort a; the bailout matters. Because of the convex
bailout costs and the linear utility from the bailout it follows that the total benefit of
the bailout ub* is larger than the total bailout costs k (b*) and (u (1 — b*) + k (b*)) < u.
In addition, from the definition of the probability function, it is also known that both
regional governments have equal opportunities to increase the probability of a good

dp(ui=u) _ dp(ug=u

outcome, i.e. ==r— = == ). We can conclude that the poor regional government

is supposed to spend less effort than the rich region. The difference arises because the
effort of the poor region represents the optimal effort with insurance and the choice
of the rich region without insurance. However, this distinction is not important for
our further analysis because we are just interested in the change of the effort levels

compared to the first best.

3.4 Decentralized Setup With Partial Conditional-
ity

In this section, we consider a decentralized setup. With decentralization the regional
governments have private information on the realization of the cost shock and their ef-
fort choices. The central government observes the budgetary outcomes in both regions.
We consider in a first step a partial conditionality setup where the central government
can condition the bailout on the outcome of the poor region, but not on the outcome
of the rich region. This means that it is not possible to differentiate the bailout for
the mixed case and the uniform case, i.e. b, = by = b. This setup is useful to show
the general incentive effects that arise from the asymmetric information between the
poor regional government and the central government. Moreover the setup is helpful to
clearly work out the differences that occur in the bailout scheme with full conditionality

where the additional information from the rich region is taken into account.

At stage 1 the central government maximizes the expected payoff (3.4) anticipating
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how the regional governments respond to the bailout scheme. At stage two the regional
governments optimally choose their effort given the bailout b. We solve the game by
backwards induction and therefore start with the choices of the regional governments.
In section 3.4.1. we determine the optimal effort choices of the regional governments
and show how they respond to changes in the bailout b as well as to parameter changes.
In section 3.4.2 we analyze the optimal bailout policy of the central government. We
illustrate our results in section 3.4.3 by a functional example which allows deriving a

graphical solution of an optimal bailout scheme.

3.4.1 The Effort Choices of the Regional Governments

The regional government of the poor region maximizes its objective function (3.1)
by choosing its effort level a; after having observed the cost parameter and taking
the bailout b as given. The optimal effort choice is characterized by the optimality
condition (3.9).

pc (ar) = 2= (4 (1 — b) + nyk (b)) (3.9)

Since the capability of increasing the probability of a good budgetary outcome for

: dp(u1=u)
its own budget ==5—

o IS independent of the choice of the other regional government,

the choice of a; does not depend on the choice of as.

The optimality condition illustrates that the decentralized effort choice a; is lower
than the first best effort choice (3.7). The reason for this result is that the bailout is
financed out of a common pool to which the government of the rich region contributes
a share nok (b) and this is not taken into account by the government of the poor region.
Therefore just the share nik (b) instead of the total bailout costs k (b) is considered as
a benefit of additional effort in (3.9).

Does the effort choice of the rich regional government also change in the decentral-
ized setup? The government of the rich region chooses its effort level so as to maximize

its objective function (3.2) for a given cost realization p € {1,7} and bailout b. For the
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optimal choice of as, we obtain the following condition:

pc (ag) = %{ju)u (3.10)

The choice is identical to the first best choice (3.8). The intuition for this result is
that the rich regional government has no influence on the size of the bailout. Therefore
the bailout costs appear as a non-manipulable fixed cost in its payoff function. This
fixed cost has no influence on the marginal costs and benefits of additional effort, which
do not differ from the costs and benefits a social planner would consider. In result, the

optimal choice of a, is efficient.

Regional Government response functions For our subsequent analysis of cen-
tral government choices, we need the knowledge about how the regional governments’
effort responds to changes of the parameters b, and n,;. We derive the response func-
tions, discussed in the sequel, in appendix 1 by implicit differentiation of the regional

government optimality conditions (3.9) and (3.10). We obtain the following results:

day day daf day _
db<0 dn1>0 dr<0 dr =0
day _ day _ dag dag’ _
db_o dn1_0 dr<0 dr =0

While the regional government in region 1 reduces its effort as the bailout increases
(% < 0), the regional government in region 2 does not respond to changes of the
bailout (% = O). The intuition is that as illustrated by the optimality condition
(3.10) the choice of region 2 is independent of the bailout b. Region 1 decreases its

effort in response to a marginal increase of the bailout because it obtains a higher level

of bailouts if a bad outcome occurs.

Moreover region 1 increases its effort as the population n; increases because the
increase of ny alleviates the common pool effect. The choice of region 2 is independent

of ni.
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For the case that a high cost shock occurred (p=r) and both regional gov-

ernments choose low effort af and al, an increase of r further decreases the ef-

L
daj

. dalL
fort variables { —- <0,
r dr

<da{{ -0 dat! :0>

< O), while for p = 1 the effort choices stay unchanged

dr ’ o dr

The following proposition summarizes the most important results of this section.

Proposition 14 In a decentralized setup with partial conditionality, i.e. b, = by = b,
the effort choice of the regional government in the poor region ai is inefficiently low
and responds negatively to an increase of the bailout b. The effort choice of the regional

government in the rich region ay is efficient and is independent of the size of the bailout

b.

3.4.2 The Bailout Choice of the Central Government

Taking the regional government effort responses into account, the central government

maximizes its expected utility (3.4) choosing the bailout b.
The bailout choice is characterized by the following optimality condition.

B dp(u1 20) %
P day db

U= T p(un=0)]

}an (b) = K (b) (3.11)

Since the probability for a bad outcome in region 1 decreases as the effort increases

dp(u1=0)
daq

first best (3.6). The deduction from the first best bailout serves to incentivize the

< 0 and the effort response % is negative, the bailout is lower than in the

government in the poor region to spend effort and is determined by three effects,

discussed in the following.
(I) Informativeness of the observed signal

The informativeness of the observed signal is determined by the inverse of the

probability of a bad budgetary outcome in the poor region W

=0] AT To develop

4TNot surprisingly, our intuition resembles that of other models of moral hazard that usually define

informativeness as the ratio f;(g;;)) with f(z;a) denoting the probability that outcome x occurs given

action a and f,(z;a) the derivative of f(z;a) with respect to a. One peculiarity of our setup is that
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an intuition for this result, suppose the desired action a; is very high and therefore
the probability of a bad budgetary outcome u; = 0 is close to zero. If the regional
government shirks in this situation by reducing the effort by a small unit, the occurrence
of a bad outcome is a very informative signal on the shirking. In this case, the central
government can very effectively punish deviations from the desired effort. On the
other hand, if a bad outcome is very likely under the desired action, it is difficult
for the central government to distinguish if the bad outcome has occurred because of
shirking or despite the right action was taken. In the latter case the deduction from

the first best bailout is small.
(I1I) Expected Probability Response

The second effect driving the deduction is the size of the expected probability

dp(u1=0) day

dar b ] . This effect depends on two factors.

response to changes of the bailout F, [
First, on the reduction of the regional government’s effort in response to a marginal
increase of the bailout (% < O) and second, it depends on how efficiently effort changes
translate into probabiltiy changes (%11:0) < 0). The larger is the product of both

effects, the higher is the deduction from the first best bailout.
(III) Common Pool Effect

The common pool effect is represented by the bailout cost share that the government
of the poor region ignores in its effort decision nyk (b). The larger the common pool
effect, the larger the inefficiency of the effort choice a; and the deduction from the

optimal bailout.

In appendix 2 we derive by implicit differentiation of the optimality condition (3.11)

comparative static responses of the bailouts to parameter changes:

db db db
5>0 m>0 E<O

We can show that the bailout positively responds to increases of the cost factor r
and negatively to increases of the probability for a low cost state 7. Both responses have

the same interpretation. As r increases and (or) m decreases, the ex-ante-probability

the central government does not know the cost environment and therefore takes expectations over p.
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of a bad budgetary outcome in region 1 E,[p(u; = 0)] increases. This makes the
observation of a bad budgetary outcome in region 1 less informative about the shirking
of the regional government in the poor region. Therefore the deduction from the first

best bailout becomes smaller.

Moreover, we can state that the bailout positively responds to increases of the
population in the poor region n;. The reason is that the inefficiency arising from the
common pool effect is alleviated as the population share of the poor region becomes
larger. In consequence, the need for incentivizing the regional government to spend

effort decreases and the bailout becomes larger.

3.4.3 Example

To illustrate the formula in (3.11) and the interpretation consider the following example.
We assume quadratic bailout costs k (b) = b* and quadratic effort costs c(a;) = va?,
where 7 is a cost parameter. Since the parameter u is not decisive for the qualitative
results, we assume a fixed value of u = 1. Moreover, we assume a very simple func-

tion, translating effort choices into probabilities. The distribution is presented in the

following matrix.

p(L,1) p(1,0)
p(0,1) p(0,0)
m(afl +af )+4 ) (af+ak) n(a{1+(1fa§1))+(41—7r)(af+(1fa§))
| m((=af)taf )+4 m((1-af)+ef) f((l—af’)+(1—a5’))+<i—7r>((1—af)+(1—a%))

This probability function meets all the criteria required for the general probability
function and is although simple, suitable for the illustration of our results. We have
to impose the restriction that the effort choices are between zero and one in order to
have positive probabilities for each outcome.

In our example, the first best bailout is b* = % and condition (3.11), that charac-

terizes
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the second best bailout for the partial conditionality case reads as follows:

1—
%V")(I*m?b)

(8- U= (1-b+nab2) )

1— n2b2 =2b

where:

dp(u1=0) da Lia € S
B, [t ] = 1m0 (- a2y

E,[p(u = 0)] =1 (3— mtlon) (1 —b+n1b2)>
wr+(1—m7)

5 we can summarize them to the

Since 7,7 and 7 just occur in the term

factor

wr+(1—m)
Q 27y

representing the quality of the budgetary environment in which the regional govern-
ments operate. The quality of the budgetary environment () is the higher, the higher
the probability for a good budgetary outcome m, the lower the cost factor » and the
lower the effort cost parameter . In order to assure that the effort choices are between
zero and one, @ is restricted to be between zero and two.*® Having introduced the
parameter (), the only parameters determining the optimal bailout choice are ) and

ni.

The following graph shows an optimal bailout schemes b for different levels of n,
and Q.* The graph illustrates the general results obtained in the previous section. It
shows that the better the budgetary environment @), the smaller is the bailout in the
case that a bad budgetary outcome occurs. The intuition is the same as presented
for the general solution of the partial conditionality case: The better the budgetary
environment, the higher is the ex-ante probability for a good budgetary outcome in the

poor region.

As @ rises, the deduction from the first best bailout b* = % increases and b becomes

48Proof: Since as > aj, it is sufficient to make sure that as < 1. From the optimality condition

for the effort choice as (3.8) which is identical to (3.10) we can conclude that ay = 4’%7 in our
example. This implies for the low cost state: afl = % and we can conclude: aff <1 & v > i. For

r€ (1,00, m€[0;1] and v € [+;00], Q € (0,2].
4The graph was obtained with the aid of the software Mathemathica” . The employed program
code can be found in Appendix 3.



BAILOUTS IN FEDERATIONS: THE ROLE OF ASYMMETRIC INFORMATION 75

b oof= - § _ _ .
\\\ h - nl 9
§ —
] : ~
\ ~
\ .
34 \ i 5
N
AN
0441 \\
\\
nm=0.1
(213

Figure 3.1: Optimal bailouts in the partial conditionality case

smaller, because observing u; = 0, although p (u; = 0) is very small, is a very informa-
tive signal on the probability that the regional government might have shirked. This

becomes obvious for one extreme case.

Consider that the desired equilibrium effort choice a; (b) is high enough in both
cost environments such that a good outcome always occurs (i. e. p(u; = 1) =1
and p(u; = 0) = 0). If the regional government shirks by decreasing its effort by
a small unit, the probability p (u; = 0) becomes positive. If u; = 0 occurs indeed,
this is a perfect signal for the central government that the regional government has
shirked. Since this observation does not occur in equilibrium the central government
can penalize the regional government by a high deduction from the first best effort,
without facing a tradeoff with its wish to insure the regional government. As the ex-
ante probability for a bad outcome becomes larger, observing u; = 0 becomes less

informative and therefore is penalized to a smaller extent.

A second observation from the graph is that the larger the population in the poor
region ny, the higher is the bailout. This is because an increase of n; increases the
contribution of region 1 to the bailout costs, which alleviates the inefficiency from the
common pool effect. The larger is the share of the bailout costs taken into account by
the government of the poor region, the closer is its payoff function to the payoft of the
social planner and the less inefficient it acts. Therefore the need for giving the regional

government incentives by a deduction from the first best bailout decreases and the size
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of the bailout increases as n; becomes larger.

In the extreme case where n; approaches one, the regional government considers
the full bailout costs and chooses therefore the efficient level of effort. At this level of
ny it is not necessary anymore to incentivize the regional government by a deduction

from the bailout.

3.5 Decentralized Setup with Full Conditionality

In this section we consider bailout schemes with payments that possibly condition
on both local governments’ budgetary outcomes.”® We refer to these bailout schemes
as fully conditional. We show that as long as the outcomes of both regions are not
independent, it is optimal for the central government to differentiate the bailout to the
poor region depending on what outcome has occurred in the rich region. For a mixed
outcome, i.e. u; = 0 and uy, = u a bailout b, is paid and for a uniform outcome, i.e.

u; = uy = 0 a bailout by.

Similar to the the decentralized setup with partial conditionality (section 3.4.1)
the realization of the regional cost shock p and the regional governments’ actions are
unobservable to the central government. However, the central government knows the
magnitude (r) and the probability of the cost shock (1 — 7) when it chooses the bailouts
at stage one. Moreover it knows the effort cost function k (a;). The regional govern-
ments take the bailout scheme as given and choose after having observed the realization

of the cost shock their effort choices.

We solve the game by backwards induction. Therefore we start with the regional

50We restrict our attention to indirect bailout schemes that depend exclusively on budgetary out-
comes. In particular, we do not consider direct mechanisms with respect to cost information. Since
the cost environment is perfectly correlated between both regional countries and perfectly observed
by both local governments, the central government could deny any bailouts in case the announced
environment of both governments does not coincide. However, a slight modification of our model so
that the local governments only observed noisy signals of the cost environment, would render this
mechanism less advantageous. More generally, the nonnegativity requirement of bailouts for the poor
country and the convex costs of bailouts would in general impede the application of the mechanism
proposed by CREMER and MCLEAN that otherwise allows to elicit correlated private information
costlessly. In addition, legal restrictions might force the central government to rely exclusively on
verifiable budgetary information when assigning bailouts.
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government choices in section 3.5.1 and afterwards move on to the central government
choices in section 3.5.2 In section 3.5.3 we illustrate our results by continuing the

example introduced in section 3.4.3.

3.5.1 The Effort Choices of the Regional Governments

The regional government of the poor region maximizes its payoff (3.1) by choosing
the effort a; knowing the realization of the cost shock and taking the bailout scheme
(by, bo) as given. The optimal effort choice is characterized by the following optimality

condition:

pc (a1) = (dp(g;j% + O (b, — ik (by)) + 2D (ubg — nik (bo))> (3.12)

This optimality condition resembles that of partially conditional bailouts in many
respects. On the left hand side are the marginal costs and on the right hand side are
the marginal net benefits of additional effort. The marginal costs pc’ (a;) on the left

hand side of the equation as well as the expected benefit from a higher probability of

dp(ui1=u)

7o on the right hand side are identical to condition (3.9).

the good outcome

However, the expected utility loss from a decrease of the probability for the bad
outcome differs: When bailouts depend only on the poor country’s outcome (3.9) it
amounts to dp(“TlO (ub — n1k (b)), where (ub — nik (b)) constitutes the net benefit ob-
tained with a bad budgetary outcome. If bailouts are fully conditional the expected
utility loss amounts to dpég ) (b, — nyk (by)) + dd(OO (ubg — n1k (by)), which results

from the bailout differentiation.

Similar to the partially conditional bailout schemes, the perceived net benefit for
the bad budgetary outcome is higher than in the first best solution because the regional
government ignores the contribution of the rich region to the bailout costs nak (by) and

ngk (by), or to put it differently the common pool effect is still in place.

How is the effort choice of the rich region affected by the differentiated bailouts?
By maximizing the utility (3.2) with respect to the effort as, we obtain the following
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optimality condition:

pc (az) = (Lz=thu + B0, (k (by) — k (b)) (3.13)

This optimality condition shows that in contrast to the first best and the partial
conditionality cases, under fully conditional bailouts the choice of the rich region is
inefficient whenever b, # by. This is because the regional government of the rich
region is now able to influence the contributions to the bailout. When the rich region

spends more effort, it increases the probability of a mixed outcome and decreases the

dp(Ou) _ _ dp(0,0)
das das

> (. If the bailout in the mixed

probability of a uniform outcome, i.e.
case is lower than in the uniform case (b, > by) then this entails an inefficiently high

effort and if by < b, this entails an inefficiently low effort.

Regional Government response functions In appendix 4 we derive by implicit
differentiation of conditions (3.12) and (3.13) responses of the regional governments’
effort choices to marginal changes of the bailouts b, and by. We show that an increase
of by decreases the effort of the regional government in the poor region and increases
the effort of the regional government in the rich region, provided that by is not very
large as compared to b,. An increase of b, decreases both the effort of the regional
government in the poor region and the effort of the regional government in the rich

region, provided that b, is not much larger than by.

To understand the intuition for this result, consider first the optimal choice of
the poor region’s government (3.12). An increase of the bailouts by and b, decreases
c. p. the marginal benefit of effort because a higher payoff is obtained if the bad
budgetary outcome occurs. This direct effect clearly decreases the effort a;. However,
a counteracting indirect effect may arise from the response of the regional government
in the rich region. Each positive response of ay to a change of the bailout, shifts
probability mass from the uniform outcome (0,0) to the mixed outcome (0,u). This
increases the weight of the net benefit from the mixed outcome (ub, — nik (b,)) and
decreases the weight of the net benefit from the uniform outcome (uby — nik (by)) in

the payoff function of the government in the poor region. If b, > by (b, < by) this
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weakens (strengthens) the incentives of the government in the poor region. Similarly,
each negative response of ay strengthens (weakens) the incentives for b, > by (b, < by).

da1 daq

We show in appendix 4, that the indirect effect might dominate for % (for —) if

dag

e < 0 and by is significantly smaller than b,, i.e. by << b, (if ‘C%i > 0 and by is

significantly larger than b,, i.e. by >>b,).

To understand the incentives of the government in the rich region, consider the
optimality condition in (3.13). Ceteris paribus an increase of by increases the marginal
benefits of spending effort as. Intuitively this is the case because it becomes more
beneficial for the government in the rich region to avoid the bailout contribution for
the uniform outcome. Similarly, an increase of b, ceteris paribus decreases the mar-
ginal benefits of effort a,. However, a counteracting indirect effect might arise from
the response of the regional government of the poor region. Since the poor regional
government usually decreases its effort in response to an increase of the bailout (by or
b,) this makes it more likely that a bailout occurs. Therefore, if (k (by) — & (by)) > 0,
the rich region marginally saves more on contributions for bailouts when it increases
its effort slightly.’! If b, > by this indirect effect decreases the marginal incentives to
spend effort for the rich region and if by > b, this increases the incentives. We show
in appendix 4 that for daz the direct effect might be overcompensated by the indirect

effect if d‘“ < 0 and by >> b,. The same holds for da? if d‘“ < 0 and b, >> by.

To keep our analysis simple and since a dominance of indirect effects might only

52

occur for extreme cases’”, we focus in the following on cases where the direct effects

dominate, i.e. we impose the following assumptions on the response functions:

day day dag dag
g <0 g <0 a2 <0 a2 >0 (3.14)

The following proposition summarizes the most important results of this section
for all cases where the direct effects of changes in bailouts on the local governments’

reactions dominate.

°lLikewise, if (k (bg) — k (by)) < 0, the marginal losses from slightly more effort increase

since a bailout is generally paid more often.

52For the example analyzed in sections 4.3 and 5.3 the second order effects are even completely
absent.
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Proposition 15 In a decentralized setup with full conditionality, i.e. in general b, #
by, the effort choice of the regional government in the poor region ay is inefficiently
low and responds negatively to increases of the bailouts b, and by. The effort choice
of the regional government in the rich region as is inefficiently high for by > b, and
inefficiently low for by < b,. The effort as responds negatively to increases of the bailout

b, and positively to increases of the bailout by.

3.5.2 The Bailout Choice of the Central Government

Taking the regional government effort responses into account, the central government
maximizes its expected utility (3.4) by choosing the bailouts b,, paid in the mixed case
(u; = 0,us = u) and by, paid in the uniform case (u; = 0,uy = 0). Assuming that the
first order conditions characterize the global optimum, the first order condition (3.15)

describes the optimal choice of b, and condition (3.16) the optimal choice of by.

E, [dp(o,u) dal]an(bu)JrEp [dp(o,o) ﬂ]an(bo) E, [77@(0’“) ﬂ} (NB(bu)-NB(bo))

da dby, da dbq, da dbq, /
u= ; E,[p(0,u)] : - 2 E,[p(0u)] =k (bu) (315)

day dbg day dbg dag dbg

Ep[p(0,0)] Ep[p(0,0)]

o Eel 2 g ok o)y [ 00 G [ nakto) [~ 30 G52 | (V) ~N B o)

— K (b) (3.16)

Where NB (b,) = (ub, —n1k (b,)) denotes the poor region’s net benefit from the
bailout in the uniform case (by) and NB (by) = (uby — n1k (b)) the net benefit from

the bailout in the mixed case (b,).

On the right hand sides of equations (3.15) and (3.16) are the marginal costs of the
bailout which are positive and increasing with the size of the bailout. The left hand

sides depict the marginal net benefits of the bailout.

The first term on the left hand side (u) represents the additional utility that the

central government obtains from a marginal increase of the bailout and corresponds to
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the marginal benefit in the first best. This term is followed by a second term, repre-
senting a deduction from the bailout which serves to alleviate the inefficient behavior
of the government in the poor region. The third term, which may be a deduction or
an increase, serves to alleviate the inefficient behavior of the government in the rich
region. We refer in the sequel to the second and third terms as incentive adjustments.
The size of the incentive adjustments is determined three effects that are discussed in

the following.
(I) Informativeness of the Observed Signal

The informativeness of the observed signal is represented by the inverse of the

probability of a bad budgetary outcome in the poor region m in (3.15) and

0,u
m in (3.16), respectively. The less probable an observed outcome, the higher are

the incentive adjustments from the first best level of the associated bailout.

Consider first, the actions of the government in the poor region. If a high effort a; is
desired by the central government in equilibrium, i.e. E,[p (0,u)] and or E, [p (0,0)] are
low, the observation of u; = 0 is a very informative signal that the regional government
in the poor region might have shirked. Therefore the deductions represented by the
second terms on the left hand sides of (3.15) and (3.16) are high. If to the contrary, a
low level of effort a; and therefore a high probability of (0, ) and or (0, 0) is desired by
the central government, it is difficult to distinguish if e.g. (0,u) has occurred because
of shirking or despite the desired action has been taken. Therefore in the latter case

the incentive adjustment is low.

Consider now the regional government in the rich region. For b, > b, it has an
incentive to overprovide effort and for b, > by it has an incentive to underprovide
effort. Moreover, consider the example that by > b, and the desired effort ay is low,
i.e. E[p(0,u)]islow as well. Then the observation of uy = u is a informative signal that
the rich regional government has not taken the desired action and has overprovided
effort. This is ’punished’ by lowering the reward from effort overprovision through
an increase of b,. The impact of m and W

ooy On the remaining efficiency

adjustments can be interpreted accordingly.

(II) Expected Probability Response
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. . . dp(0,u) da
The expected probability response is represented in (3.15) by E, %1)2711 ,
E, %Oio)% and E, [—%0:‘)%} and in (3.16) by the terms E, %&w% :

E, %01’0)% and F, [—%0;0)2%] Its size is determined by the effort responses of

the regional governments to marginal changes in the bailout

and the associated changes of the probabilities p(0, u) and p(0, 0). From the response
functions (3.14) and the definition of the probability function it follows that all of
these terms are positive. The efficiency adjustments to the bailouts are the higher the
stronger the regional governments respond to marginal changes of the bailouts and the

more sensitive the probabilities p (0,u) and p (0, 0) respond to effort changes.
(III) Externalities

The externalities ignored by the government of the poor region enter the second
terms and the externalities ignored by the government of the rich region enter the third
terms on the left hand sides of (3.15) and (3.16). The regional government of the poor
region ignores the bailout costs borne by the residents of the rich region, nok (by) and
nak (by). In section 3.4.2 we have referred to this effect as the common pool effect.
The larger the common pool effect, the larger are the deductions from the first best

bailouts.

The externality ignored by the rich regional government when choosing its actions
is the differential net benefit from (N B (b,) — NB (by)). This differential net benefit
can be explained as follows. As the government of the rich region increases its effort,
it increases the probability that the poor regional government obtains the net benefit
of the mixed case NB (b,) = (ub, — n1k (b,)) instead of the net benefit of the uniform
case NB (by) = (uby — nik (bo)). So, if b, > by a positive externality is ignored and
if by > b, a positive externality is not taken into account. The larger are the ignored

externalities the larger are the efficiency adjustments to the bailouts.

Although we were able to identify the main drivers of the incentive scheme employed
by the central government, the general formulation of the problem does not allow clear-
cut conclusions on which of the effects dominates. Therefore we apply in the next
section the example introduced in section 3.4.3 to the full conditionality case. This

allows us to graphically derive an incentive scheme. The scheme shows that both cases
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b, > by and by > b, may occur.

3.5.3 Example continued

Employing the specification of the bailout costs and the probability function introduced
for the example presented in section 3.4.3, we obtain the following first order conditions

for the optimal choice of b, and by :**

1QU—2n1bu)na (b24+62)  2Q2byun1 ((bu—n1b2)—(bo—n1b3)) ) )

4 4 o

1— (100 b)) (20 (o0 bzmi13) =2b, (FCoptimalitybu a)
$Q(1—2n1bo)na (b2 +52) $Q2bon ((bu—n1b2 ) —(bo—n1b3)) L
4 4 —

Lo (2+ 1Q(bo+bu—2n162) Q) (2+1Qbo+bu—2mb2)-Q) 2bp  (FCoptimalityb0_a)

The first order conditions allow deriving the optimal incentive scheme for different
values of the budgetary environment () and n;. Since the comparative statics with
respect to ny are identical to those derived for partially conditional bailouts, we exclude

ny from the discussion in this section.

b us b 0 050 :\77(;?::77\;7\7 nl =O ' 5
y — 35;\:::,:\\
048 ; E N \\\
047 ; E \\ |
| !
| H
046 : bo
7 ;
1
L I ‘
" 10 ) X‘O

Figure 3.2: Optimal bailouts in the full conditionality case

The figure shows the optimal bailouts b, and b, for different levels of the budgetary

53where
B, | Mt ge] = B, | %00 4] = 3@ - 2mb.),
B, *dz“;:) doa] = L1Qab,ny,
Ep[p —%( 4Q(b0+b —2n1b0))
dp(0,1) da dp(0,0) da 1—-2n1b
Ep_p;al)db;} Ep{pd(al)db;}*%( 410)7
[ dp(0,0) da n
EP pd(a2 dbg:| % % 1
E, [p (0,0)] = % (2 + iQ (bo + by, — 2n1bi) — Q) ,(NB (b,) — NB (b)) =

((bu = 118%) — (bo — n1b3))
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environment ().** In a bad budgetary environment Q < 1, i.e. if the probability for a
high cost state (1 — 7), the effort cost parameter v and, or the cost factor r are high,
the bailout for the uniform case by is higher than the bailout for the mixed case b,.
For a good budgetary environment () > 1 the opposite is true. We show in appendix
6 that ) < 1 corresponds to the situation that the uniform outcome is more probable

than the mixed one, i.e. E,[p(0,0)] > E, [p(0,u)].

One intuitive interpretation of a high probability for a uniform outcome is that
regional budgets are positively related to each other through positively correlated tax
revenues that depend on similar industries. If these industries are in a downturn,
both regions are likely to experience a revenue decrease and therefore a bad budgetary

outcome.

Similarly, one interpretation of a high probability of a mixed outcome is that regions
generate their tax revenue from different industries. This would mean if one region’s
industry (and tax revenue) is in a downturn it is likely that the other region’s industry

(and tax revenue) experiences an upturn.

Having this interpretation in mind, we develop an intuition for the obtained in-
centive scheme. Suppose that the central government knows ex-ante that a uniform
outcome is more likely than a mixed one in equilibrium. In this case, the observation of
the uniform outcome is an informative signal that the bad outcome in the poor region
is rather a result of the desired action than of cheating. Therefore a higher bailout is
paid to the poor region, i.e. by > b,. For the case of E,[p(0,0)] < E,[p(0,u)] the

interpretation is the other way around.

Moreover the downward sloping shape of the incentive scheme with respect to the
quality of the budgetary environment can be similarly interpreted as in the partial
conditionality case. The better is the quality of the budgetary environment, the higher
is the poor regional government’s effort desired by the central government. To give the

regional government the incentives to actually take this effort, the bailout is reduced.

The case of E, [p(0,0)] > E, [p(0,u)] seems to be more relevant in practice, because

%4 The graph was obtained with the aid of the software Mathemathica” . The employed program
code can be found in Appendix 5.
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typically similar governments are considered to be appropriate for comparisons. This
is also suggested by the example of Berlin and Hamburg presented in the introduction.
In this case it has been argued that Hamburg has managed to keep its expenditures at

a lower level than Berlin although both cities operate under similar circumstances.

Whenever the bailout scheme bailouts satisfies by > b, condition (3.13) implies a
higher effort of the rich region than in the first best. Overprovision of effort induced
by fully conditional bailout schemes with by > b, is one central result of this paper.
Nevertheless, our example shows that fully conditional schemes with by > b, might be
optimal and therefore preferred to partial schemes that guarantee first best behavior
of the rich local government. Put differently, whenever by > b, is optimal, the central
government finds it optimal to use the information provided by the rich regions outcome
in order to incentivize the poor regional government more effectively even though this

causes inefficient behavior of the rich local government.

3.6 Conclusions

From a policy perspective our analysis has two important implications. First, if a
higher level government in a federation is faced with the decision whether to bailout
a lower level jurisdiction or not, it should use budgetary information from comparable
jurisdictions. This information is helpful to uncover more efficiently if unsustainable
deficits have been caused by the strategic behavior of subnational governments that
are unwilling to overcome fiscal crises their selves or if the deficits emerged despite
the government has taken the desired effort to resolve the crisis alone. This allows
to provide more powerful incentives for a given level of insurance. If the comparable
budgetary data suggests that the subnational government has not exhausted all options
to overcome its fiscal crisis alone, the bailout should be lower than in the case in which
the data suggests that a crisis has emerged out of an external shock like a natural
catastrophe. This type of bailout conditionality is welfare enhancing because it makes

strategic behavior of subnational governments less attractive.

Second, although the use of this additional information is overall welfare enhanc-
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ing, it brings about a caveat. It distorts the decisions of the lower level government
that serves as a benchmark. For the more relevant case that a comparison takes place
between similar jurisdictions with similar expenditure and tax developments, the gov-
ernment serving as a benchmark has incentives to spend an inefficiently high effort
for reaching a good budgetary situation. The intuition for this finding is that the
bailout conditionality gives the benchmarked government the opportunity to influence
the size of the bailout through its own actions. By spending more effort the bench-
marked government can increase the chances to avoid a contribution to a high bailout.
This observation may deliver one explanation for voluntary deficit reduction plans or

self-imposed balanced budget rules of lower level governments in federations.



Implications and Conclusions

From a policy perspective the theoretical analyses of this dissertation allow several
conclusions on how to alleviate the inefficiencies arising from the bailout problem and

to improve the long term fiscal discipline of subnational governments in federations.

First of all the results of our analysis on the timing of elections in the first chapter
of the dissertation suggest that staggered elections at the central and regional levels
may alleviate the bailout problem as compared to synchronized elections of regional
and central governments. The basic intuition for this result is that staggered elections
make it easier for federal governments to commit to reduce the level of inefficient
bailouts and to force regional governments to finance more of their expenditures by
themselves and not through the common pool of federal revenues. It becomes easier
for central governments to commit to a lower level of bailouts because they can decide
on their political programs before future regional governments enter office. The mere
anticipation of strategic regional government behavior creates incentives for central
governments to avoid inefficient bailouts and instead to use national revenues for more
productive purposes. On the other hand regional governments entering office and
observing just a small pool of funds at the free disposal of central governments are
aware of the limited scope for bailouts and account for that by raising more revenue

through own regional revenue channels.

When are these policy recommendations relevant in practice? Rodden (2002) empir-
ically analyzes which characteristics of federal systems facilitate unsustainable lower
level government debt. He identifies two important drivers of subnational deficits:
First, a high level of transfer dependency and second, weak subnational governments’

borrowing restrictions. In the light of these empirical findings, staggered elections
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might improve the allocation of public funds in federations where, e.g. for histori-
cal reasons, borrowing restrictions at subnational levels are difficult to implement and

where the level of transfer dependency is difficult to reduce.

While these results of the first chapter concern the interactions of two government
levels as a whole, the policy implications derived from the analyses of the second
and third chapter of this dissertation derive more detailed conclusions on the bailout
process. Our results suggest that an elaborate design of a bailout procedure may
substantially reduce the payoffs of bailouts and therefore make it less attractive for

subnational governments to elicit bailouts through strategic behavior.

Our analysis in the second chapter of the dissertation shows that restrictions, such
as savings goals for subnational governments during a bailout procedure, may reduce
the inefficiencies arising from bailouts. One important condition for the usefulness
of bailout restrictions is that they fully restrict regional revenue raising channels. In
practice, this means that either both expenditure savings goals and revenue raising
objectives should be defined for subnational jurisdictions or that there is a regulation
on the residual of revenues and expenditures, i.e. on the size of an acceptable budget
surpluses (or deficits). Surprisingly, we find that restrictions on just one revenue raising
channel might produce larger inefficiencies than bailouts with no restrictions at all.
Anecdotal evidence suggests that this result indeed might hold in practice. The Laender
of Saarland and Bremen received from 1993 to 2003 bailouts for the reduction of their
unsustainable deficits from the German federal government. During this period both
Laender were not allowed to have expenditure growth rates above the German average.
Although it was adhered to this rule and despite of substantial bailouts, Saarland just
insignificantly reduced its debt and Bremen even further increased it. If a balanced
budget rule had been imposed, Saarland would have reduced its initial debt by 90%
and Bremen by 97%.

A second important condition for efficient bailout restrictions is a strong enforce-
ment. If a strong enforcement was absent, subnational governments could simply ignore
the restrictions and ask for further bailouts if the deficit still is present after an ini-

tial bailout. One way to put this recommendation into practice is to endow central
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governments with the right to curtail regional governments’ budgetary autonomy if
requirements are not met, i.e. to allow the central government to execute expenditure
cuts and revenue raising actions itself. This has been done by the Emergency Finan-
cial Control Board (EFCB) which successfully monitored New York City’s government
during the bailout following the 1975 debt crisis. The board could control and reject
the city’s financial decisions as well as local borrowing. If the city had not met the
requirements, the EFCB would have had the right to control all municipal accounts

and to exercise disciplinary sanctions.

Our results suggest that an elaborate design of a bailout procedure affects the
incentives of subnational governments to actually accrue unsustainable debts and to
call for bailouts. Another implication along these lines is derived in the third chapter
of the dissertation. Central governments should use, when deciding on the level of
bailouts, the available information of why a subnational crisis has occurred, i.e. if the
crisis is self-inflicted and caused by negligent behavior or whether it is driven by factors

outside the accountability and power of the lower level government.

One obstacle to put such conditionality into practice is the information asymmetry
that is introduced by fiscal decentralization and the associated separation of local,
regional and central budgets. The incomplete knowledge of subnational budgets opens
up the possibility for lower level governments to shift the blame of a fiscal crisis onto
developments outside their scope. For instance in the case of Berlin it was argued that
revenue downturns and expenditure increases resulting from the reunification created
such a high burden for the city’s budget that it was not possible for Berlin’s government

to overcome the deficit without federal assistance.®®

Nevertheless benchmarking studies can help to obtain information on the behavior
of subnational governments in eliciting a fiscal crisis by comparing the level of the
expenditure and revenue categories of several jurisdictions to each other. The com-
parisons may uncover, e.g. if subnational governments in fiscal distress have spent
more than their colleagues in comparable jurisdictions. In this regard they can shed

light on the question if a government indeed has exhausted all options to overcome

»Wieland (2002).
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the crisis alone before asking for a bailout. When designing bailout schemes that de-
pend on the relative performance of regions, it should be taken into account that this
might distort incentives of countries that are usually not eligible for bailout. They may
have incentives to inefficiently high effort to obtain a good budgetary outcome. The
reason is that it becomes beneficial to suggest to the central government that it was
easier to realize savings than it actually was to avoid a contribution to a high bailout.
This observation may deliver one explanation for voluntary deficit reduction plans or

self-imposed balanced budget rules of lower level governments in federations.



Appendix A

A.1 Appendix to Chapter 1

A.1.1 Welfare analysis without Political Business Cycles

The following table provides an overview of the results in the SP, SY and ST regimes
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From the comparison of the results we obtain:
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The payoffs of the social planner are given by:
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+7¢) (7y +76)
U —UST = (v, 4+ (1+N)y In (7g +1-— g <0
0, 2 Yo+ (L+N)va (v + (1 +N)vg)
+
if we set x = (3, +76) € (0;1) the function f(z)=1—ax+Ilnzr <0V zx

Obviously, the welfare difference between the social planner and the staggered office

terms solutions has to be positive:

+7¢)
UsP ST — _ +(1+N + + — +(1+ N In (’Yg
(Vg ( )“YG) (79 WG) <(79 ( )70) (’yg—l—(l-i-N) ’YG)
PRl (7 +76)
= + (14N 1+ g —1 ’ >0
(Vg ( )VG)< Yy +(1+N)vg n(79+(1+N)’YG)>
if we set x = (3, +76) € (0;1) the function f(z) =—14+xz—Ilnz >0V

Yy + 1+ N)vg

Result:
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USP > UST > USY

A.1.2 Welfare analysis with Political Business Cycles

The following table provides an overview of the results in the SP, SY and ST regimes.
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The welfare of the different regimes is given as:
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The difference between the ST welfare function and the SY welfare function is given

by:
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We analyze the welfare difference for different values of 7 :
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m
1
USY U > 0= f(n) = <ln7r23:+——7m> >0

™

The analysis of function f (7) gives:

(1) = (mx+1-2)<0

) _ (ln7x+\/_—7> _0
)

b

/

1 1
(— = <1n7r2x—|—— —mc) >0
T T
l | 1
lim f(7) = 1imw<2£+£+—2—x)—>—oo
T—00 T—00 T T T

This analysis shows that there is at least one root between m = % and 7 — oo. In

order to prove that there is only one root, we analyze the derivative of f ().

F= (e )

and

signf’ (m) = signg () with g (7) = —an® + 27 — 1

The analysis of g (7) shows that:

>0 f0r1<7r<1+—vxlﬂ o 1+V1-2 1
g (m) with ———M > —
<0 for7r>1+—v$lﬁ L z

G (1—1)<ow>1

™ ™
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The monotonicity of the function ¢ (7) shows that there can only be one root
between 7 = 1 and m — oco. We refer to the value of 7 defining the root: f (7) =
(ln wlr + % — 7T:L‘) = 0 with 7 € (%, oo) as . An analogous definition of w can be

obtained by the equation:

Whel‘eﬂ'*:lzw and 7™ > 7.
z (Wg'*‘VG)

To sum up, we have shown that there exists a m and a ™ with m < 7 such that:

<0Ofor1<n<mw
USY —UT ¢ >0forr<n<7

< form>7
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A.2 Appendix to Chapter 2

A.2.1 Proof of Proposition 1

We next show that if z/'? > 0, then assumptions h/(g;) > 0,h” (g;) < 0 imply that

t?BC > th HBC > &lFB.

and a;

Proof: Suppose t/'B af'B

is optimal in the hard budget regime.

Then wtfB + af'B = gl'BC < gFB = witl'B + of'P + 2B imply

ouj1se ujee
(‘;t = —wu' (¢;)+wh' (g;) > 0 and é = h'(g;) — k' (a;) > 0, meaning that
i a;

it pays to deviate upwards in both the tax and the effort dimensions, which provides

the contradiction.

In addition equalization of marginal benefits of consumption and marginal effort
costs (v’ (¢;) = k' (a;)) in both the HBC and the FB regimes insures that upwards

deviation occurs in both dimensions.

A.2.2 Proof of Proposition 2

Next we show tZUB < th, aZUB < afB whenever sz > 0.
Proof: Suppose /% = [, af’® = af”, then v’ (c[”) = ' (¢f”) and ¥ (af?) =
W (gf?) imply
8U»HBC 1 1
éti = —wu'(¢) + w§h' (9:) <0 9, §h/ (9:;) — K (a;) < 0, ie.

downward deviation increases regional utility. Again the equality of marginal effort

oUHEC

costs and marginal utility from private consumption (v’ (¢;) = &’ (a;)), both in the first
best and in the soft budget regimes excludes solutions where one variable deviates

upwards, while the other deviates downwards.

A.2.3 Proof of Proposition 3

We show that given z/'P > 0 Vi, the central government offer is more valuable to

the region than the maximal utility which the region can obtain under a hard bud-
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get regime: U; (af’? t7'P zF'B) > U; (@B t#BY 0), where a denotes the vector

(a1,az2),t = (t1,t2) and z = (21, 22) . We proceed in two steps:

(1) Part I of the proof shows, if transfers are paid in first best z/'? > 0, then

it is as well optimal to pay transfers at the higher tax rate t/2¢ and the higher effort

HBC . ZZ»HBC = Zz* (tHBC7

i

HBC)

level a a > (0, where the * indicates the optimal central

government policy for a given vector of regional choices. To see this, suppose to the
contrary 2z} (t75¢ a#B%) = 0. Then the HBC solution would be characterized by the
following conditions: /' (g/759) = o' (c'BC) |0 (g'BC) = K (aFBC) 1 (¢F'PC) <

2J" (wg) . But if this was true, then 2" = 0. The central government condition for

transfers: h’ (g;) > 2J' (G) assures in addition that regional utility would be raised if

HBC

)

the region could obtain the grant z

(2) Part II of the proof shows that if the region could choose freely, it would

ZFB

) 2 . The first and second order

FB (FB
.t a

HBC tHBC HBC
7 ; 7ti ) % (t ’

)

HBC))

prefer (a ) over (a

conditions! of the SBC problem imply V ¢; > tVZ Aa; > al? :
i 1 .
%(ti = —wu (¢;) + wgh’ (9:;) <0 and g(cjz; = §h, (9:) — K (a;) < 0.

Therefore it is profitable to deviate downwards from (¢t75¢, af/5¢) to (tI'5,afP) .

) g

A.2.4 Proof of Proposition 4

Proposition '8 > tI'B qPB < qUB. We proof the proposition in two steps and in a third

*

step that acceptance is optimal. Define ¢} (a), 2’ (a) as optimal central government

ad}

policy for a given set of effort choices (aj, az) in the PB regime.

PB FB .
sa; © < ai 7

R

Suppose to the contrary a”’® = a’® and hence ¢} (a’?) = t/'% and z; (a’?) = 2I'5.

JUPP (a'P)

1
The central government optimality conditions imply = —-I (¢fP) <0,

aai 2
i.e. downward deviations increase regional utility. Therefore al’? < o and t/'8 > tI'B
at:
by 7 < 0.
02U; a(—wu' (c;)+wih'(g:)) 0%U; (—wu (c:)+wbh' (g:))
1 c’)tf = o 2 = w? (u” (Ci)-i-%h" (gi)) < 0, Dot = - 2 =

Ui a(Lh(9:)—HK (a:))
da? Oa;

swh' (g;) <0, = 1h" (g;) — k" (a;) < 0 and hence D > 0.
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(2)  Now we show in addition: a/'® < a!B < al'P.

Suppose to the contrary: af® > af’? > VB,

(@) > (aff) > B

Proposition 2 !

It follows from af® > a?B and t} (aPP) > tVB, gFB > gUB = 1/ (¢PP) < I/ (¢VP)

t; (aFB) =t"B an

and by condition (2.9), £’ (ap B ) < K (aU ) which in turn implies a!’? < aV B, contra-

dicting our initial statement.

(3) Acceptance of the partially restricted bailout is more valuable from the perspec-

tive of the region than resolving the crisis alone.

We have already shown in the proof to proposition 3 that z? (aH BC tH BC) > 0,

(aHBc7 tHBC) in

i.e. the central government would give a transfer if the regions chose

the unrestricted regime and the acceptance of this grant would increase the utility of

the regions U; (al/BC tHBC zx (afBC t1BC)) > U, (al/BC 7BC 0). Given, the central

government could choose t; and z; freely, it would prefer by the central government

response functions (8“ <0, g? < O) t7 (af'BY) < tHBY and z; (t* (aBY) ,a®BY) >

2 (tHBC7 aHBC’)

. A move to this (z;,t;) combination would be again utility enhancing
from the perspective of the regions, because the central government would reduce ¢; only
as long as v’ (¢;) > h'(g;) and increase z; only as long as h'(g;) > 2J' (G) .Therefore
U (aHBC’ t;k (aHBC) 2z (t* (aHBC) ’aHBC)) > U ( HBC HBC . (tHBC’ aHBC)) and

(2

by revealed preference:
Us (alB 7 (aPP) 22 (t* (aPP) | aPB)) > U, (a'BC 1 (a7BC) 2 (£ (a7PC)  alBC)) |

which establishes the result that acceptance is indeed optimal.

A.2.5 Proof of Corollary 1

PB UB PB UB
Zi i Y5 > 9;

From af? < VB 29 W (gFB) < 1 (gVF) = gF® > ¢l

2.7 2.3
CD gre - qus &) 2PB < VB,
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A.2.6 Proof of Proposition 5

We denote in the following Uf (z,t,a) as the utility of the central government in

regime p € (FB,UB, PB, HBC). We proceed in four steps.

(1) For T' < T, the first order conditions of the HBC regime coincide with the

FB regime.

(2) Differentiation of the utility difference between the first best and the HBC
regime for 7' > T', shows that the HBC regime constantly deteriorates compared to the

efficient solution as T" increases. This can be illustrated by the derivative of the utility

difference:
Wed _ UG _ 93 (GFB) — 20 (GHBC) > 0

)

(note that G"PY =T and GFP =T — [P — 2I'P < T).

(3) The SBC regimes (UB,PB) are efficient for 7" < T' because over this range

ZZ' = fil; = 0 and marginal deviations from the first best policy do not pay off for

dz;
dt;

regions.? At T = T central government responses ( and/or dZZ) change from
zero to positive values and marginal deviations from first best become beneficial.
Furthermore, because regions distort their choices until their optimality conditions
((2.8) and/or (2.9)) are met, there is a discrete utility difference between SBC and FB

at T'=1T.

(4) As T rises, in the HBC regime tax rates and effort levels stay constant, i.e.
dt; _ da; __ . . .. .
7 = 77 = 0, whereas they depend negatively on 7' in all the remaining regimes (see
. dt da

table), i.e. &, (UB,PB, FB).

p FB PB UB

dz! 2hjk—2hju+2jku 2hjk—hju+2jku hjk—hju+2jku

AT dhjk—A4hju+hku+4jku  4hjk—2hjuthkutdjku  2hjk—2hjuthku+djku

atf 1 —2hjk 1 —2hjk 1 —hjk

dT" w 4hjk—4hju+hku+4jku  w 4dhjk—2hju+hku+4jku  w 2hjk—2hju+hku+4jku

daf 2hju hju hju

dT 4hjk—4hju+hku+4jku 4hjk—2hju+hku+djku 2hjk—2hju+hku+4djku

Notation: u = u” () ,h=h" (¢0) ,k=k" (af),j = J"(G"),p € (FB,PB,UB).

By proposition 2 it follows from af? = 0 and ' = 0, that a/? = 0 and t/® = 0

2We abstract from possible SBC equilibria below T because they just add complexity but quali-
tatively do not change results.
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and by proposition 4 al’? = 0, which proofs that PB and UB coincide with FB if 7" >
T.

A.2.7 Summary of results for the logarithmic function

) FB UB PB
cp o 2L4+2w+T a 2L42w+T o 2L42w4T
i 2 atfty+o  Y2a+B+27+6 2 (a+B+27+9)
o B2L42wtT B _2L42w4T B _2L42w+T
9i 3 a+B+y+d 2 204+B427v+5 2 (a+B+2v+9)
Y 2L42w+T 2L4+2w+T 2L4+2w+T

o~
S

2 a+B+y+6 720z+5+2'y+5 fy(a+ﬁ+2'y+6)

Gp 52L+2w+T 5 2L+2w+T 5 2L+2w+T
o+p+v+0 2a+542v+9 (a+B+2v+96)

A.2.8 Proof of Proposition 6

Consider the utility difference: A (a, 8,7,0) = ULE — USE = In % —aln2.

1. We substitute (8 + ) by z = (8+ ). In order to cover all possible cases, we

use two specifications of A («, 3,7,9) .

2. First we replace x, using the restriction of «+~v+x = 1, by 1 — (a + ) to obtain

a utility difference, which only depends on o and ~ :

Ala,y) =ULE —UEE = lnlﬁ:—vﬂ — aln2. When is A (o, ) negative, i.e. the UB

regime dominates?

1+a—2¢

(I4+a+
In 4 )

)
Ty —aln2<0 & v >

. 1+a—22\ _ 1: 14+a—2%Y\ _ q- 1-(In2)2*\ _ 1-In2 .
— min () = I (Ve ) = i (V) = 52 ~ 0

1-In2
In2

Hence if v > , the UB regime always dominates.

3. Second, we use again the restriction o + v 4+ x = 1 to replace v and to obtain

another specification of the utility difference, only depending on a and = : A (a, x) =

In —ﬁ;fa — aln2. When is A (a, x) positive, i.e. PB dominates?
ln23;fa—aln2>0 VRN x>(2(—2aa)—f°1”)—2
. (270{)2(’72 T a2 BERT 2Q(1+C¥(h’1 2)) - 1
min ( (2>—1) ) - ill)r(l) (2 - (2a71)> = il_f% <2 — W) =2 — ma ~ 0.56.

Hence the PB regime dominates for all parameter constellations fulfilling (8 + ) >
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4. The last possible specification of the utility difference, i.e. A (z,v) does not yield

any additional insights and is therefore not considered.

5. To demonstrate, that there are solutions for both cases fulfilling the parameter

constraints, we calculate two examples. As endowment parameters we choose:
L=0.5 w = 0.1 wg = 0.4.
Example 1 (dominance of UB regime):
v > 0.44: a=0.13 =02 v =047 0=0.2
ULE —U8E ~ —5.4x1073 <0 tVB ~0.11 >0 aP? ~0.15 > 0.
Example 2 (dominance of PB regime):
B+ >0.56: a=0.1 £5=0.3 ~v=0.3 0=0.3

UEB —UUB~48x103>0 tVBr021>0 afP~025>0.
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A.3 Appendix to Chapter 3

A.3.1 Regional Government Response Functions in the Par-

tial Conditionality Case

The regional government response functions are calculated using implicit differentia-

tion.

1. Responses of the Regional Regional Governments to Changes in r

) (e ()

daf _ - _ o __“m

dr 6FOC(af’> 8(%11:“‘)(u(17b)+n1k(b))77‘c’(a%)) T‘C//(CL{‘) < O

daq Ja;

I O R G T ),

doy _ e or e

dr 6FOC7(afI) a<7d7’(;‘all:“) (u(1—b)+n1k(b))—c/(a{f)) ’(a1) 0
o -

2. Responses of the Regional Regional Governments to Changes in n;

N B BF%SI(“” B a(%}f“)(u(l—:;)TInW(b))—rc’(af)) B dp(;;;u) @ B
dni _% - a(%llzu)(u(l—b)+n1k(b))—rc’(a1L)> - =p(m)
Baq
%11:@,0:’((}21) >0
. %Cl(“?) o a(idp(ﬁ;;:*pc’(@)) - . B
dny aF%f;az) = 8<dp(dug;u)u,pcl(a2>> T —pc’(a2)
dag

3. Responses of the Regional Regional Governments to Changes in b

dp(uq=u
OFOC(ay) o (G b4k o (o) ) dp(uy=u) u—ni k' (b)
dalz_#ﬁ:_ o) _ ___do T <0
= ul=u 17
db FTl(l) 3(%11)(u(l—b)+nlk(b))_pcl(a1)) o (a1)
daq
dp(ug=u)
9FOC(ag) o(hamu el o))
dag __ _—BFOBCI‘)( y = — 0b — _ 0 -0
a dp(ug=u) —
db T2 5(%117/3&(:12)) pc(az)

dag

We calculate also the derivatives of the response functions because they are needed

for calculating the comparative statics of the bailouts.

da dl — dp(uq=u) u—nqk’(b)
d dbl . day pc(ay) _ dp(ui=u) n1k” (b) dai —n1k’” (b) >0
db db o dai  pc’(a1) —  db (u—nik’(b))
dal af —dplur=u) u=n1k'(v)
degt _ w1 ) ) dplm=w) ummK () _ _daf 1
dr dr - day r2c’(a1) db r
oH _ dp(uj=u) u—nlk/(b)
dddé . d( day c(a1) )

dr dr =0
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da d _dp(uj=u) u—nlk/(b)
dt _ daj pc’’(ay) _ dp(ui=u) k’(b) _ day _—K'(b)

dnq dr da pc’(a1) —  db u—nik’(b) >0

A.3.2 Bailout Responses to Parameter Changes in the Partial
Conditionality Case

For the following calculations, we denote the first order condition of the central gov-
ernment objective function with respect to the bailout: FOC (b) and the second order

derivative SOD (b).

1. Response function w.r.t. r

AFOC(b)
@ — or
dr — ~ SOD(b)<0
3((u—kl(b))Ep[P(ulzo)]+Ep [d”(;allzo) %1} (*"21’“(”)))
- ar
= SOD(6)<0
day
(uk (), [ 20a=0 401 ] s, | o =0) 50 } (—nzk(v)
== SOD(b)<0 >0
Proof:

‘1”(”—10 < 0 by assumption. From FOC

From appendix 1 we know: d‘“ < 0 and
(b) we know that b < b* and consequently £’ (b) < k' (b*) = u, which implies that:

(u— K (b)) > 0.

Using the response functions from appendix 1, it is possible to calculate:

R d% ddalL dal 1
By |5 | =nif + (1-m) S =m0+ (1-m) (-5£1) >0

2. Response function w.r.t. n;

AFOC (b)
ﬂ P or
dni — SOD(b)<0
a((u*kl(b))Ep[P(ulzo)]+E [d”(;[}l 0) Tbl} —nzlk(b)))
— ony
o SOD(b)<0
dp(u1=0) day | (u=K'(b) dp(ug=0) 4% | (—(=np)k(®)) dp(uy=0) day | k(b)
Ep pdall ﬁ 1 +Ep £ all deH{ 11 +Ep pdall Tbl 1
_ <0 >0 <0 >0 <0 <0 -0
- —SOD(b)
Proof:

From FOC (b) we know that b < b* and consequently £’ (b) < k' (b*) = u, which
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implies that: (u — &' (b)) > 0. dp“—lo) is negative by assumption. From appendix 1, we

da

dda
know d‘“ > 0 and d‘” < 0 and ‘“’ > 0.

Since the terms in the FOC are ambiguous, we have to summarize the terms using

the response functions derived in appendix 1:

_ dp(ui=u)

104

day _ BO)  _ dplu=u) k(D) —(u-mk(®) _ dar k()
dny dair  pc’(a1) dar  pc’(a1) —(u—n1k/ (D)) db —(u—n1k’ (b))
A5 dp(m=uw) —(u=m k() K(B) ey K (D)
dni day pc’(a1)  —(u—n1k’(D)) db —(u—n1k’(b))
plug this in:
FOC (b)

on1
o [dpm=0)day  kB) (W) |, dpm=0)day  K(b)  (—(1—n0k(®) | dp(wa=0) da
= E, pdall R ORI ) S e pd; & =) T + d(il o
OFOC(b) _ [ dp(u1=0) da k(b) (u—k'(b)) K (b) (=(A=m)k(®)) | k(b)

ony - EP d;l d_b1 (—(u—nlk’(b)) 1 + —(u—n1k’(b)) 11 + )]
OFOC(b) _ [ dp(u1=0) da k(b) (u—k'(b)) K (b) (=(A=n)k(®)) | k()

oni o Ep pd; d_b1 (7(ufn1k’(b)) 1 + —(u—n1k’(b)) 11 + >:|
OFOC(b) _ dp(u1=0) da; | 2(1—n1)k’'(b) k(b)

o = Ep | T d_b1] iy 1 >0

| <0 <0

We can conclude:

dp(uq=0) day ] 2(1—nq)k’(b) k(b)

3 — 4 —_—7

P e B By | i iy >0 >0
dny T SOD(b)<0 SOD(b)<0

3. Response function w.r.t. 7

For notational convenience, we denote the probabilities that hold for the high cost

shock, and consequently with the low effort choices by p* and for the high effort choices

(p = 1) with pf’.

dFOC(b) ‘9((“—’“,(b))Ep[P(m:O)HEp [dp(;all:t)) ‘%1] (*"21’“(1’)))
b s -
dr SOC(b)<0 - SOD([))
dp(u1=0) d
OFOCEH) _ (u-k (1) dFylpmn=0)] | “Eo| BTG ] (Cnaie)
on a 1 dm dm 1
<0 >0
oty =0) doff dp* (uy =0) daf
OFOC(H) _ (u-k'(v) A (11 =0)+(1-mpt (1=0)) +d( 2kl Tl @) Cngk)
or 1 . — !
<0 “
OFOC(b) __ (u—k'(b)) p™ (u1=0)—pF (u1=0) n dp (u=0) dall  dp¥(ur=0) dab \ (=nzk(3))
w1 ! daff  db dal db 1
dp(u1=0) . B .
from —2— = ( it follows: 2-(1=0 _ dp’(11=0)
day dal dal
AFOC(b) _ (u—k' (b)) pH (u1=0)—p” (u1=0) n dp(ur=0) ((dafl  dal\ (“nak(v))
on - 1 1 das b )1

Kk(b)
1

)
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OFOC(H) _ (u—k'(8)) p" (u1=0)—p" (ur=0)

or - 1 1
+dp(u1:0) <<_dp(u1:u) u—nﬂe’(b)) o <_dp(u1:u) u—nlk’(b))) (—n2k(b))
day day c"(a1) day rc’(a1) 1
OFOC((b) __ (u—Fk'(b)) pH (u1=0)—pL (u1=0) 4 dp(u1=0) (_dp(ulzu)ﬂ ufnlk’(b)> (—n2k(b))
or - 1 1 dai day r c(a1) 1
OFOC(b)
or -
(u—Kk (b)) p" (uy = 0) — pX (u; = 0)+ dp (u; = 0) 2 —1u—nk' (D) (—n2k (b)) _
.1 1 | day r " (ay) 1
~~ ~\"~ N -~ JA/_/
>0 <0 0 <0
&b AFOC (b)
— Bl
& = ~sopim<o <V

4. Second Order Condition:
dp(ug=0) m] (—n2k(b)))

O (u—k'(b))E,[p(u1=0)]+E
SOD (5) = 290) _ ((w—k 0) By [p(ma >1+8£[ =0 Za | g

dp(u1=0) daj

k' 0) Balpn=0) ke | PEPR] g {dp(ulm d‘?&} (Cnzh(b)
1

db 1 1 day db 1

dp(u1=0) da —nak’ (b
1, [t ] o

. dﬂ da —n k)//(b)
from Appendix 1, 3. —- = d—l}m >0

E,[p(u1=0 u—k'(b dp(u1=0) da dp(u1=0) day; —ni1k” (b —nok(b
= " (b) Eeletu=0] 4 ( 1())Ep[p(d;1 )d_bl] +Ep[p(d;1 )d_bl(uilk/((b)))]( 2h(b)

dp(u1=0) day | (—n2k’(b
+Ep |: p(d(il d_b1:| 21 =

dp(u1=0) daq

_ Ey[p(u1=0)] Bp | G0 G (maks)  m
— ) St (3 - B R Sl e

dp(u1=0) da (u—K' (b))  nak'(b)
+Ep[pd;1 d_bl}( 1 - 21 )

from FOC () : L] ww)
rom ) —m = = ko)

E,[p(u1=0 u—k'(b))n dp(u1=0) da u—k'(b nak’ (b
_ (—k” (b) Belp(1=0)] <1_ Eu_nfk)gb)l)) 4B, [ Ok )d_bl} << O 21<>>)

1

dp(uq=0) d
B[ =0 Sl W () —u

. _ K" (0)(1=n1)u da
=F, [p (u1 = 0)] (_ (u—nlk’(bl)) o Ep[p(ull=0)] 1 ) <0
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A.3.3 Mathematica Code for Comparative Statics w.r.t. (@

and n; in the Partial Conditionality Case

0(1-2x0.1b 1-0.1) b2 2(1-2+0.5p) 1-0.5) b2
ContourPlotH(l—zb)— (1-2x LU ! ==0, (1-2b) - — 2 ( ) -=0,
3-0(1l-b+0.1b*2) 1 i--i(l-b+0.5b"2) 1
(1-2#0.95b) (1-0.9) br2

(1-2k) -

-0}, {Q, 0, 2}, (b, 0.42, 0.5} ]
1-b+0.9b~2) 1

]

o
|

A.3.4 Regional Government Response Functions in the Full
Conditionality Case

We use implicit differentiation of the regional governments’ first order derivatives w.r.t.
their effort choices for calculating the response of effort choices to changes of the

bailouts b,, and bg.

The first order conditions for a; and ay are denoted FOC (a1) and FOC (az), re-

spectively.

FocC (al) .

0= (dp(:;;lzu)u + dp;/siu) (uby, —n1k (by)) + %010) (uby — n1k (b()))> — pc (ay)
FocC (CLQ) .

0 = dplue=w),, 4 dOu),, (bo) — K (b)) — pc (az)

dao daz

Total differentiation of the first order condition w.r.t. b, and by yields the following

results:

OFO0C(ay1) OFOC(ag) OFOC(ay) 8FOC(ag) OF0C(a1) 8FOC(ag) OFOC(ay) 0FOC(ag)
dal o dag by, - Oby, dag dal _ dag EL - dbg dag
db, ~  9FOC(ay) 0FOC(ag) 0FOC(ay) 0FOC(ag) dbg 9FOC(a1) 0FOC(ag) OFOC(ay) 9FOC(ag)

day dag dag daq daq dag dag daq

OFO0C(ag) OFOC(ay1) OFOC(ag) 8FOC(ay) OFO0C(ag) OFOC(a1) OFOC(ag) 0FOC(ay)
das __ daq Oby, B Oby, daq das __ daq dbg B dbg daq
db, ~  9FOC(ay) 0FOC(ag) 0FOC(aj) 0FOC(ag) dby OF0C(a1) 8FOC(ag) OFOC(ay) 0FOC(ag)

day dag - dag daq day dag - dag day

We are interested in the sign of the responses. At first we determine the sign of the
denominator, which is equal for all response functions:

dFOC(a1) 9FOC(az)  OFOC(a1) OFOC(az) __

day das daz day
4200 bo—n1 k(b bu—n1k(b 1220 k(bo)— k(b
(=pe" (an)) (=pe” (az)) — | gt (emmielislbummtCul ) (=m0t
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0w dp(00)
Note that from =9 (51:0) = 0 follows: _dpd((),O) + %) d(o’") =0and —J2 — __di>
a a2 a2 al ai

Using this condition and from Young’s Theorem ( f,, = f,.) we can conclude:

dp(0,u) dp(0,u) dp(0,0)
i e
day - das - dag
It follows:
BFgfl(al) 6F?9a6;(a2) B BF(;GC’Q(al) 8F?%LC’1(a2) = 2" (a1) ¢ (az) +
d s 2
d_pd(c?lo)' (ubo — n1k (bo)) — (uby — nak (by)) na (k (bo) — k (bu)) >0
da 1 1
>0<::br0>bu >0<::bro>bu

Since the denominator is positive, the sign of the response function is equal to the

sign of the numerator.

Numerator of %:

daq OFOC(a1) OFOC(a2) OFOC(a1) OFOC (a2)
num\ ;— | = —
Oas oz oz Oas

dbo
dp(0,0)

_ (d day (ubonlk(bo))(ubunlk(bu))> (dp(o,u) mk’(bg))_(dp(o,[)) <ufn1k’(bo)>) (_pc”(ag)
das 1 das 1 daq 1 1

dp(0,0
_ [ B (ubo—my k(b)) —(uba k(b)) | do020) 1K' (Bo) L dp(0.0) 1 — 1K' (bo) pc” (az)
das 1 das 1 day 1 1
~0 >0ebo>by — <0 ™ -
>0 >0

The numerator is unambiguously negative if b, > by and might be positive if by >>

by,
Numerator of %:
- (% ) _ 8F(;f2(a1) aFoai(az) B aF%c;(al) aFOaaC;(ag)
dp(0,0)
_ (d—dal (ubomk(bo))(ubunlk(bw)) (_dpw,u) mk'(b@)_(dp(&u) <ufmk’(bu>>) (_(pc"(m)))
- das 1 dasg 1 dai 1 1
dp(0,0
A bbbkt dpf0a0 1K (Bu) L dp(o) (U =K’ (b)) (pc” (az))
- daz 1 daso 1 daq 1 1
>0 >0¢>b0>bu N , <0 N~ -~ Vs
20 >0
The numerator is unambiguously negative if by > b, and might be positive if b, >>
bo.

Numerator of %:
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F F F F
nwm (dﬂ) __ 9FOC(a3) 9FOC(a1) _ OFOC(az) 9FOC(a1)

dbo day Bbo dbo day
dp(0,u)
_ (d day nl(k(bo)—k(bu))> (dp(op) (u—nlk’(bo))> _ (dp(07u) nlk’(bo)) (_pc"(a1)>
daq 1 daq 1 das 1 1
dp(0,u
_ a5 i (k (bo) = K (b)) dpt0.0) (umnitn)  doioa 11K (bo) pe” (a1)
- daq 1 daq 1 das 1 1
<0 - s <0 N - .
>04bo>by, >0

The numerator is unambiguously positive if by > b, and might be negative if b, >>

bo.
Numerator of il%:
das \ _ OFOC(a2) 9FOC(a1)  OFOC(az) 8FOC(a1)
num (Wj) = a0 T e da
ddp(O,u)
_ [ ¥ day na(k(bo)—k(bu)) (dp(om (u—mk’(bu))) _ (_dz:(o,m mk/(bu)> (_pc"(ao)
dai 1 day 1 das 1 1
dp(0,u) k(bs) — k(b (b //( L)
ey ny (k (bo) (bu)) dp(0,u) u—n1k (b)) _ dp(0,u) 11 (by) pc” (ay
— dax 1 day 1 daz 1 1
<0 . ~ s <0 ~ v
>0&bo>by >0
The numerator is unambiguously negative if b, > by and might be positive if by >>
by

A.3.5 Proof of by > b, < E,[p(0,0)] > E, [p(0,u)]

To show our result, we first undertake a variable transformation of our problem. We set

b, = M and by = M The variable a represents the relative bailout difference

between the bailouts by and b,. The variable S denotes the size of the second best

optimal bailout relative to the first best bailout. We have by > b, < o > 0.
The optimality condition derived for « is the following:

L1, B8 (0-80-Q) _ s Q5 ( Bna 2e*+2)+m(1=0%)  2(142m)
0—1”1§<+—T(3—H(T1 T i )

_ (1-8 1-Q

1

a2 n 7042
We show in a first step that the denominator (3 — Q)+%2 (w - Blﬂ% +2)+1 (1 )>

is positive:
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1

d<2(1+2n1) _pny 2(a?+2)+ny (1-a?) )
1 T

dnq

(ﬁ EM)
1 2 1

1

2 2
d2<6n1 m(1-0?)+2 +4_2(1+2n1>>
1 1 1

_ 1—a?
o =235 <0
= we have a minimum either at ny =0orn; =1:

d4(¥_§"1+a2(1—n1))

(dn1)? -

1 1

o2 ny(1—a?
for ny = 1- (2(14—12711) o %2( +2>+1 (1 )) =6 — ﬁ(5 +a2)

From the assumption &' (1) < u, i.e. that it is not efficient to pay bailouts that

are larger than the maximal outcome a regional government can achieve on its own,

it follows that 8 < 1. Moreover, b > 0 prohibits that o« > 1. This implies that
6—0(5+a%) >0.

I'B < 1 and
from the maximal and minimal values for the parameter restrictions, we can derive an

. 1-—
maximal value for QQ = —MJ;(W ™

In addition, we need the parameter restrictions that result from «

The values of m and r maximizing () yield: m

ax wr+(1—mn) 1

r=lr=1 277 2

Furthermore, from: aQFB < 1 follows: ﬁ <1l—v2> ﬁ, forr=1:~v2> }1.

This implies an maximal value of () equal to: 7rz1,rr£%§:0.25 ”J;(,:;”) = 2.

From (w — 5—;”2(&2+2)+1n1<1a2)) > 0 and @ < 2, we conclude

1

(<3 Q)+ 92 (‘2(—1ﬁ2"1’ - %2@2”)%(1_@2))) -0

This implies that a > 0, i.e. by > b, < Q < 1.

In a second step, we establish the relationship of o with the expected probabilites
E,[p(0,0)] > E,[p(0,u)]. For the transformed problem, we obtain in the full condi-

tionality equilibrium the following values for the probabilities:

—n1 062
E,[p(0,0)] = & (2+ §42mael _ )

E,[p(0,u)] = § (1 + %§w>
Q

Ep[p(oao)]—Ep[p(O,u)]:}l(1_ _Qp )
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ForQ=1land a=0:E,[p(0,0)] — E,[p(0,u)] =0

Since f < 1, the unique root of o is at @ = 1. Moreover from
(Ep[p(0,0)] = E,[p(0,u)]) > 0 at @ = 0 and (£, [p(0,0)] - E,[p(0,u)]) < 0 at
() = 2, we can conclude that a > 0, i.e. by > b, < (E,[p(0,0)] — E, [p(0,u)]) > 0.

Note:
For ) = 0 we have:
E,[p(0,0)] — E,[p(0,u)] = }l >0

For ) = 2 we have:

1 1 1

2<1+n1>m2(“2“)+"1(1“2)>
<0

E,[p(0,0)] — E, [p(0,u)] = —1

—
+
ININ
=@
)

2(142ny)  fng 2(a2+2)+n1(17a2))
1

1 1 1
where:
2(14n1) Bn1 2(a2+1)+n1(1—a2) . 2(1—Bn1)+n1(1—6(n1+a2(1—n1)))+n1(1—5012) 0
1 1 1 - 1 >

A.3.6 Appendix 6: Mathematica Code for Comparative Sta-
tics w.r.t. () in the Full Conditionality Case

Clear[a, b]
u=1
1
n= —
2
Sol[d , m ] :=
{b(l—a) b(1+a)}f
2 r 2 o
ToRules[
1-b{1+a%2) 3-0xu a#x(2b-1) (1-0xu) Cwbu*2 jban b(2-0) % ((1-2%2)42) +6(a*2) (2h-1) 2-3b(l+a"2)
N[Reduce[{ - + ( + ]::0,
1 1 1 4 1 1 1 1

1 1 1
(1-0wu) (1-D) —a(l+b(3—§2‘wu) - IQwuwutb"Q (bwxn (n(1-a*2) +2a*2+4) -2 (1+2:.)):| ==U&&—5<a< 5&&0<b<1},

fa, bl, Reals, Backsubstitution -+ Tme]]]

Plot[Scl[Q, n], {0, 0, 2}, PlotPoints - 20, MaxRecursion- 0]
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