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Abstract

Chapter 1 examines how political economy considerations affect the desirability of banking
unions. It presents a model in which bank recapitalizations are carried out by rent-seeking
policymakers. These policymakers face a trade-off between using public funds for needed re-
capitalizations and diverting them towards socially inefficient rents. In equilibrium, a banking
union increases recapitalizations, but it can also increase rent-seeking and decrease consumer
welfare. I consider two policy proposals for countering the reduction in welfare: better elec-
toral accountability and limits on public debt. When used alone, neither policy can increase
welfare for all countries in the banking union. When used together, the policies have com-
plementary effects, and a Pareto improvement can be achieved in consumer welfare. Chapter
2 focuses on two key features of the bailout programs seen in the 2008-2009 financial crisis:
first, the opposition of voters to these programs; and second, the implementation of a variety
of interventions, ranging from targeted transfers that inject capital in particular institutions to
untargeted transfers aimed at entire sectors. I argue that a shift towards untargeted transfers
emerges in a political economy environment, when voters possess less information than the
government about the shocks hitting the economy, and when firms can lobby the government
for socially inefficient transfers. The model shows that the optimal incentives voters give to
elected politicians lead to persistent effects of government interventions. Chapter 3 examines
the optimal degree of centralization that can be achieved with respect to bailout policies when
a central authority cannot supervise the entire banking system of the economy. Part of the
banking system is supervised by a local authority that can observe local shocks and is biased
towards local banks. The chapter presents a model of delegation in which a central authority
can mandate the contribution of the local authority to bank bailouts as well as the size of the
bailout fund. I derive conditions under which it is optimal for the local authority to be given full
autonomy over bailout policies. The model shows that these conditions become more restrictive
if the local authority can use public debt to increase the size of the bailout fund.
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Thesis Supervisor: Ivdn Werning
Title: Robert M. Solow Professor of Economics

2



Acknowledgements

I am deeply indebted to many people for their advice, help, support and generosity through-

out the writing of this thesis.

I owe an immense debt of gratitude to my advisers, Daron Acemoglu and Ivdn Werning.

Without their guidance, insights and support, this thesis never would have been possible. From

a very early stage, they believed in my abilities as a researcher and encouraged me to believe in

myself and pursue the topics that interested me. Their advice and feedback has been invaluable

at every stage of this project, from framing my ideas into questions, to working through various

version of the models, to writing the final draft and navigating the job market. At each step

along the way, their clarity of thought and wise, honest advice helped me improve the models and

explore questions at a deeper level without losing sight of the big picture. Also, I cannot express

in words how much their kindness and compassionate support have meant to me, especially

during the past year. It was a privilege to have them as advisers, and they will continue to

inspire me to work hard and stay enthusiastic about research.

I am grateful for the advice and helpful feedback I received from George-Marios Angeletos

and Alp Simsek. Their feedback and insights were tremendously helpful. Both generously

discussed my ideas with me and provided creative solutions to my roadblocks. Also, I have

benefited from numerous conversations with Adrien Auclert, David Jimenez, Juan Passadore,

Maria Polyakova, Matthew Rognlie, Annalisa Scognamiglio, Su Wang, and many others whose

suggestions greatly improved my work.

I was fortunate to be surrounded by an incredible group of friends and classmates, with

whom I have shared the hard work and the adventures of the past five years. I thank Melissa

Hanson, Nicolas Aimon, Xiao Yu Wang, Iuliana Pascu, and Michael Powell for their friendship

and for making my time at MIT more fun and enjoyable. Also, I thank my many friends at

Cabot House for their support, for the countless hours they spent listening to me talk about

my research, and for their unwavering encouragement during the job market process.

I am thankful to my parents, Mariana and Daniel, and my sister, Floriana, for their love

and for encouraging me to pursue my interests. Finally, a special thank you to Brandon for

his love, encouragement, amazing proofreading skills, and for believing in me when I needed it

most.

3





Contents

Contents

1 The Limits to Partial Banking Unions: A Political Economy Approach

1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.2 A Two-Period Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.3 Household Welfare under a Partial Banking Union . . . . . . . . . . . . . .

1.4 The Dynamic Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.5 A nalysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.6 Effects of Electoral Accountability and Fiscal Rules . . . . . . . . . . . . . .

1.7 C onclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

l.A A ppendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2 Politically Feasible Public Bailouts

2.1 Introduction . . . . . . . . . . . . . . . .

2.2 Model . . . . . . . . . . . . . . . . . . .

2.3 Analysis . . . . . . . . . . . . . . . . . .

2.4 The Case With Public Debt . . . . . . .

2.5 Extension - Non-Financial Public Goods

2.6 Conclusion . . . . . . . . . . . . . . . .

2.A Appendix . . . . . . . . . . . . . . . . .

3 Optimal Bailouts under Partially Centralized Bank Supervision

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

144

. . . . . .144

5

5

6

6

13

21

30

34

43

55

57

82

82

89

95

111

118

118

121



3.2 M odel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

3.3 Analysis Of The Two Period Model . . . . . . . . . . . . . . . . . . . . . . . . . . 156

3.4 Extension to Multiple Periods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

3.5 Illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

3.6 C onclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

3.A A ppendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Bibliography 188

6



Chapter 1

The Limits to Partial Banking

Unions: A Political Economy

Approach

1.1 Introduction

The recent banking and sovereign debt crises have renewed interest in creating common

rules for government interventions in the banking sector. This has been particularly relevant

for the Eurozone countries, given the large cross-border spillover effects of public bailouts.

Naturally, the presence of such spillovers suggests that a banking union may deliver a Pareto

improvement for all member countries. Domestic political economy constraints may, however,

interfere with the functioning of such a supranational institution: once a banking union is in

place, rent-seeking policymakers may divert resources towards socially inefficient rents. This

raises the question of whether a banking union can improve consumer welfare and achieve a

more efficient supranational coordination of government interventions.

The case of the Spanish savings and loan sector (the 'cajas')' illustrates the role played by

the politico-economic factor in the recent crisis. Spanish cajas were led by politically appointed

'Discussed in greater detail in Garicano (2012) and Cufiat and Garicano (2009).
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executives, and the political pressures faced by these executives affected the types of loans that

they extended. For example, regional governments used the cajas to fund projects that had

little social benefit (e.g., airports with no flights, unused theme parks).2 In the absence of

a banking union, the decisions to rescue undercapitalized cajas by merging them were made

locally, and these mergers were based on political and regional motives rather than economic

efficiency. These inefficient mergers led to the creation of larger troubled entities, increasing

the cost of public bailouts and the pressure on public finances. Some of the public funds that

were used to recapitalize the troubled cajas covered losses from large, unregulated payments

taken by politically appointed board members just prior to the government intervention.3 The

distortion introduced by political interference in the case of the Spanish cajas exemplifies the

type of rent-seeking that this paper will examine.

This paper builds a model that captures the links between government recapitalizations

and rent-seeking, and sheds light on the impact of a banking union in the presence of political

economy distortions. I model a union of governments that are electorally accountable to voters,

and that have policy objectives that differ from their voters'. Each government can carry out

recapitalizations of distressed banks in its country, and these policies have cross-border spillover

effects. The model considers a system of rules and transfers referred to as a 'partial banking

union,' which centralizes intervention rules and facilitates cross-country transfers, but which

leaves the decision of how to allocate bailout funds at the level of each country's government.

Therefore, a partial banking union is an agreement that falls short of a full banking union

because certain decisions - in this model, public recapitalizations- are not centralized. This

framework captures some of the main features of the proposed European banking union, where

member countries have reached agreement on a unique supranational supervisory authority

(the Single Supervisory Mechanism), but recent proposals still leave the decision over bank

recapitalizations with the national authorities in each country.4

I embed a model of public liquidity provision in a principal-agent framework, in which in-

2 The Guardian, "Spain's savings banks' culture of greed, cronyism and political meddling," June 8, 2012.
3Ibid.
4A summary of progress on these proposals is provided by the German Ministry of Finance

at http://www.bundesfinanzministerium.de/Content/EN/Standardartikel/Topics/Europe/Articles/2013-10-18-
european-banking-union-takes-shape.html (accessed Nov 6, 2013).

8



centives must be provided to a non-benevolent policymaker who controls recapitalizations. The

economy consists of two countries that form a union: a donor country that provides transfers

and a home country that receives transfers. Households in both countries have endowments that

they can either invest in banks or consume. To simplify, all banks are located in the home coun-

try and hold deposits from households in both countries. This creates a cross-country spillover

effect of government interventions in the banking sector. Banks invest in risky projects funded

by household deposits. Each period, banks' projects are subject to a liquidity shock: a fraction

of the projects become distressed and require reinvestment. When banks lack sufficient funds

to reinvest, the home country policymaker has the option to intervene and recapitalize banks.

But the policymaker faces a trade-off regarding the use of public funds: the public budget can

also be used for political rents and non-financial public goods (e.g., infrastructure projects).

The home and donor governments can form a partial banking union consisting of transfers and

a proposed level of government intervention towards recapitalizations. Finally, the policymaker

also faces an electoral constraint: citizens receive a random opportunity to replace the incum-

bent. All agents are assumed to have no commitment power, and policies and agreements are

decided every period. The paper focuses on Markov Perfect Equilibria in this setup.

The first result of the model is that creating a partial banking union through a system

of supranational rules and transfers can reduce consumer welfare. This happens because the

banking union can give policymakers incentives to increase rent-seeking. In equilibrium, the

contract between the two countries keeps the rent-seeking policymaker indifferent to participat-

ing in the banking union. This implies that, in a banking union, the country receiving transfers

is required to increase government spending on recapitalizations and share some of the costs

of higher recapitalizations. The policymaker can, however, divert public funds towards socially

wasteful rents, and these rents cannot be observed separately from recapitalizations. Therefore,

the required increase in recapitalizations also induces an increase in rent-seeking. More public

funds are diverted towards rents at the expense of domestic public goods, and this leads to

lower welfare in the receiving country.

The next set of results explores two possible resolutions to this political economy friction.

I start by studying the role of better electoral accountability in increasing consumer welfare.

9



Electoral accountability is defined as voters' ability to threaten rent-seeking politicians with

removal from office. 5 Better electoral accountability allows voters to demand more public goods

and services in order to keep an incumbent in power. In this model, it has two effects. First, it

reduces the incentives for rent-seeking. Second, it forces the politician to choose policies closer

to voters' preferences. This means spending more on both public goods and recapitalizations.

Due to the cross-country spillovers, the benefits of bank recapitalizations do not fully accrue to

domestic voters. Therefore, the level of recapitalizations preferred by voters is different from

that preferred by the donor country. In the model, this second effect of improving electoral

accountability makes recapitalizations costlier to the donor country, due to the higher pressure

from voters to use more government funds for public goods rather than for recapitalizations of

troubled banks. This means that higher transfers must be given to the receiving country in order

to achieve a given level of recapitalizations. The consequence would be a reduction in the welfare

of consumers in the donor country. Weak electoral or institutional control over politicians in

the peripheral Euro countries has been indicated as one reason why cross-country transfers

are difficult to achieve. These results, however, suggest that better electoral accountability for

politicians in the receiving countries would not lead to higher welfare for the donor country,

even if it increases the welfare of voters in the receiving country.

The next result highlights the role of fiscal rules. These are defined as supranational rules

that constrain debt accumulation. Fiscal rules have the effect of reducing both overall spending

and rents. While they reduce rents, they also constrain the ability of the policymaker to engage

in desirable public spending - recapitalizations and public goods. The reason for this is that fiscal

rules alone cannot restrict the spending on rents without also restricting spending in general.

This results in both insufficient recapitalizations and insufficient public good provision in the

country receiving transfers. Consequently, consumer welfare in the receiving country decreases.

Although fiscal rules are beneficial for the donor country, they cannot increase welfare in the

banking union because of the negative effect they have on the receiving country's welfare.

The model then shows that the negative welfare effects of the above two policies can be

reversed if these policies are implemented together, optimized for each other. Electoral account-

5 As in the models developed by Barro (1973) and Ferejohn (1986).
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ability can be used to constrain the policymaker to reduce rent-seeking without decreasing

spending on public goods and recapitalizations. Fiscal rules ensure that the higher spending

on public goods is not done through increases in debt, but rather through larger decreases in

rent-seeking. The outcome is that higher recapitalizations are achieved, while rent-seeking is

controlled. Therefore, these two policies together can deliver a Pareto improvement over the

case without a banking union.

The above results show how policies aimed at tackling one source of inefficiency can have

negative welfare implications by augmenting other incentive problems. This seems particularly

relevant for the Eurozone, which has not yet agreed upon a full banking union. The results

suggest that these problems can be overcome through policies with complementary effects.

I also consider the way in which public debt affects how the donor country and the receiving

country share the costs of recapitalizations. As public debt in the home country increases, the

home country is more constrained in its ability to fund recapitalizations. Therefore, the donor

country must take on a larger share of the cost of recapitalizations. This negatively affects both

the equilibrium level of recapitalizations and the welfare of consumers in the donor country.

The model shows that, as public debt increases, the benefits from forming a partial banking

union shift more towards the home country and away from the donor country. This provides a

framework for understanding why partial banking unions are harder to implement in high debt

environments.

Related Literature. Several papers in this literature have analyzed the interplay between

fiscal policy and monetary or financial integration. The main areas of focus within this literature

include optimal fiscal policy coordination (Kehoe, 1987a; Chari and Kehoe, 1990; Beetsma and

Lans Bovenberg, 1998), optimal fiscal and monetary policy (Dixit and Lambertini, 2001, 2003;

Beetsma and Jensen, 2005; Gali and Monacelli, 2008), optimal fiscal rules in currency unions

(Von Hagen and Eichengreen, 1996; Ferrero, 2009), and the role of fiscal transfers in providing

efficient insurance within a currency union (Farhi and Werning, 2012b). These papers assume

a benevolent government and focus on optimal policy, abstracting from any political economy

distortions. Another strand of this literature emphasizes the role of political economy distortions

in the context of fiscal or financial integration (Tabellini, 1990; Lohmann, 1993; Persson and
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Tabellini, 1996a,b; Azzimonti et al., 2012). Whereas this strand focuses mainly on the effects

of electoral institutions, my paper examines the effectiveness of supranational fiscal transfers

and rules when the policymaker is motivated by rent-seeking incentives.

The motivation for this paper is akin to the discussion in Tabellini (1990) and Azzimonti

et al. (2012), who show how fiscal or financial integration can lead to higher public debt due

to political economy biases. In this paper, however, fiscal transfers lead to higher debt through

the channel of higher incentives for current spending and rent-seeking, not due to lower costs

of debt (as in Tabellini, 1990) or the aggregation of heterogeneous voter preferences (as in

Azzimonti et al., 2012). Persson and Tabellini (1996a,b) study cross-country insurance and

the effect of fiscal transfers on welfare under different political decision-making institutions,

specifically direct voting versus bargaining. This paper complements their results by analyzing

the effects of different levels of electoral accountability, not different institutions.

The modeling approach in this paper uses a principal-agent framework similar to those

developed in Acemoglu (2005) and Acemoglu and Robinson (2006), which feature stochastic

politician replacement costs, and in Yared (2010), which models electoral incentives as voters'

demand for a minimal utility level each period. The model also builds on the framework

developed in Acemoglu et al. (2008) and Acemoglu et al. (2011) but differs from these models

in two main ways. First, it focuses on Markov Perfect Equilibria as opposed to the best Subgame

Perfect Equilibrium; and second, it considers an endowment economy without capital, but with

public debt and supranational transfers and limits on spending and debt. Finally, this model

links rent-seeking to recapitalizations using an approach similar to that of Milesi-Ferretti (2004).

Supranational rules are imposed on spending measures which can differ from the true spending

on recapitalizations, due to the presence of rents.

This paper also contributes to the larger political economy literature on public good pro-

vision with political economy distortions. 6 Lizzeri and Persico (2001) and Besley and Coate

(2003) focus on the effects of changes in voter electoral accountability on the government's pub-

lic good provision. This model complements their results by showing that, with rent-seeking

6 See Persson and Tabellini (2000) for a review.
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politicians, better electoral accountability can result in lower public good provision and lower

recapitalizations, even if voters are homogenous. The role of supranational controls over domes-

tic policy is also discussed in Dewatripont and Seabright (2006). They present a mechanism

by which higher electoral accountability can be detrimental to the goal of reducing wasteful

spending, if no supranational controls are imposed. Their model is based on signaling by a

politician whose type is unknown to voters, while in this model there is no private information

and the politician has a direct preference for rent-seeking.

The effects and optimal form of fiscal rules has been the focus of a large literature, both

theoretical (Milesi-Ferretti, 2004; Schmitt-Groh6 and Uribe, 2007; Ferrero, 2009) and empirical

(Von Hagen, 1991; Bayoumi and Eichengreen, 1995; Alesina and Bayoumi, 1996; Poterba and

von Hagen, 1999; Von Hagen and Wolff, 2006). Several papers have studied these questions

in environments with political economy distortions, including Battaglini and Coate (2008) and

Azzimonti et al. (2010). In a model with heterogenous politicians, Besley and Smart (2007)

show that fiscal limits can be desirable if they help voters select a good type of politician, and

if this effect is larger than the induced increase in wasteful spending before the election. The

role of fiscal rules in improving efficiency is also addressed in Bassetto (2006), which considers

a rule that allows the government to issue debt only for the purpose of capital investments, and

shows it can improve efficiency when policy is decided by majority rule. Considering the case

of the European countries, Buiter et al. (1993) show through simulations that do not consider

domestic political economy distortions, that fiscal rules are not desirable even in the presence of

international spillovers. This paper contributes to the above results by showing that, with cross-

country transfers, the desirability of supranational fiscal rules is linked to domestic electoral

accountability. More specifically, restrictions to public debt are desirable in an environment

with domestic rent-seeking policymakers, if current spending is constrained through domestic

electoral accountability, so as to reduce the increase in wasteful transfers.

Finally, the relationship between fiscal discipline, decentralized decision-making, and public

bailouts has also been addressed in the literature on fiscal federalism (Nicolini et al., 2002;

Chari and Kehoe, 2007; Cooper et al., 2008; Sanguinetti and Tommasi, 2004a). Sanguinetti

and Tommasi (2004a) and Chari and Kehoe (2007) show that fiscal rules may be optimal

13



when the central government or the central monetary authority lacks the power to commit to

not bailing out regional governments. In this paper, the desirability of fiscal rules in a union

emerges from their ability to reduce domestic rent-seeking, rather than their ability to achieve

commitment. Cooper et al. (2008) show that, when the central government lacks commitment

power, fiscal federalism is not desirable to autarky when there is a high correlation between

shocks across regions. In this paper, regardless of the size of cross-country spillovers, the

desirability of a banking union is determined by the existence of policy instruments that can

limit the rent-seeking incentives of policymakers.

The rest of the paper is organized as follows. Section 1.2 presents the problem in a two-

period model. Section 1.3 illustrates the main results of the model in the two-period setting.

Section 1.4 gives the setup of the dynamic model. Section 1.5 presents the analysis of the model

and the welfare effects of a partial banking union in the dynamic model. Section 1.6 analyzes

the effects of higher electoral accountability and those of fiscal rules. Section 1.7 concludes, and

the Appendix contains the proofs.

1.2 A Two-Period Model

This section presents a two-period model that illustrates the main results of the paper.

It highlights the different driving forces of the model and the intuition behind the results.

Later, the model is extended to a dynamic setting, which shows that the results continue to

hold in a more general setting. Moreover, the dynamic model illustrates the effects of public

debt accumulation, and leads to richer results regarding fiscal rules, beyond the baseline forces

presented in the two-period case.

Consider a two-period economy, with t = 0, 1. The economy consists of two countries, a

donor country and a home country, and a supranational authority which plays the role of a

Principal that controls the interaction between the countries. Each of the two countries is made

up of a continuum of mass 1 of identical households.

14



1.2.1 Households

At date 0, all households start with a perfectly diversified portfolio of risky projects, in

the form of deposits in banks. 7 Home households hold deposits wH, and donor households hold

deposits w F. The assumption of different sizes for the deposits is made because this difference

determines the size of the cross-country spillovers. The risky projects are owned by banks

located in the home country, and the projects pay off at the end of period 0. At the beginning

of period 0, an aggregate shock 0 E (0, 1) is realized and observed by all agents. Following the

shock, a fraction 0 of the project portfolio becomes distressed, and it pays off 0 unless additional

funds x are reinvested, up to the original investment level (x < 0(wH + F)). 8 I assume that

banks have no access to a private borrowing market, so that reinvestment funds can only be

provided by the government through public recapitalizations. Moreover, the reinvestment funds

x can be supplied by the home country government only, while the donor government cannot

directly recapitalize the banks in the home country. This feature is meant to capture the real

world situation in which only the government of a country can use public funds to directly

recapitalize institutions in that country. The liquidity shock therefore motivates the need for

government intervention in this model. A key assumption is that reinvestment funds cannot be

targeted, so both the home and donor households benefit from the reinvestment. This benefit

is proportional to each country's share of deposits, where I denote by - = W H the share
WH+WF

of deposits held by the home country households. At the end of the period, the projects that

continue after the shock yield a rate of return of R > 1.

In the second period, all households hold safe deposits in banks, with values wH for the

home households and wF for the donor households, and rate of return of 1. The assumption

of a second period without aggregate shocks is made for simplicity. It creates a role for public

debt in smoothing public good provision over time, as further shown below. The role of debt

will be further motivated in the dynamic model.

Each period, households derive utility from private consumption equal to their deposit

returns. They also derive utility from a domestic public good gH provided by the government.

7 An in-depth description of the banks is provided in the Appendix.

"The liquidity shock is modeled as a simplified version of the one in the Holmstram and Tirole (1998) model.
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Their preferences are given by9

U(x, g, gi) = u(R(1 - O)wj + Rxi) + w(gJ) + (u(owj) + w(g ))

where j = H, F, xH --= xF (1- _.)X; 3 E (0,1) is the social discount rate and the

inverse gross interest rate, and u(-) and w(-) are strictly concave, increasing, 0 < u'(0) < 00,

0 < w'(0) < oc, limg-+o w'(g) = 0. Notice that both home and donor household utilities depend

on the recapitalization x decided by the home government.

1.2.2 Donor Government

The donor country government's preferences are assumed to be identical to the preferences

of donor households. This implies that any political economy problems have been solved, to

ensure that the government maximizes household utility:

UF(x, 9 F gF) = u(R(1 _ O)wF + R(1 - o-)X) + w(gF) + /u(WF) F Ow(gF).

Each period, the donor government receives an endowment eF. With this endowment, it can

finance the domestic public good, and it can make transfers T to the supranational authority

at date 0. The donor government does not have access to any storage technologies and cannot

borrow or lend against the future. I make this assumption for simplicity, to limit the role of

the donor government to only that of providing transfers. If transfers T are made, the donor

government's budget constraint at dates 0 and 1 is given by

F F

91 < e

9 For ease of notation, I omit the subscripts for the period 0 variables, and keep only the subscripts for the
period 1 policies.
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1.2.3 Home Government

In the home country, government policy is decided by a rent-seeking politician, who max-

imizes a weighted sum of own utility from rents in period 0 and household utility (in both

periods):

VHr, X, H, g I) = (1 - y)v(r) + UHX, H )(1)

where v(.) is weakly concave and increasing, v' < oo, and -y E (0, 1) represents the weight placed

on household utility relative to rents.

The home government receives an endowment e each period and can take on one-period

debt b1 in period 0, at rate , with an exogenous lower limit b and upper limit b < e. Assume

period 0 starts with outstanding debt b = 0. The home government can also become part of

a partial banking union in the current period. This involves receiving the transfer r from the

supranational authority at date 0. In exchange, the government commits to an intervention level

of x towards bank recapitalizations. However, the spending on rents versus recapitalizations

cannot be separately observed and verified by the supranational authority. Therefore, the

intervention level x can encompass both rents and recapitalizations; the required intervention

level is satisfied as long as the following intervention constraint is satisfied:

x + r > x.

This constraint will never be slack, since the supranational authority will never prefer to

set an intervention level below what the politician would choose in the absence of this required

level. Such a choice will decrease recapitalizations, since the politician will always choose to

balance the increase in x and r. This result emerges because the politician's utility is concave

in both rents and recapitalizations, so any incentive to increase recapitalizations will also give

the politician the incentive to increase rents. The only way for the supranational authority to

increase recapitalizations is to increase the required intervention level beyond what the politician

would prefer, and to accept an increase in both rents and recapitalizations.
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The dynamic constraints for the home government in period 0 are:

r + x + gH < e + Ob 1 + T, (1.2a)

r + x > x, (1.2b)

b1 < b, (1.2c)

and in period 1:

91H < e - bl. (1.2d)

Since rents are discussed in relation to recapitalizations, they are assumed away in the

second period. The dynamic model presented in the next section will consider the case of

future rents as well, and discuss the implications of changes in debt on expected rent-seeking.

Rent-seeking Process. This reduced-form relationship between rents and recapitalizations

can be motivated by the following rent-extraction process. The government can choose the

degree of efficiency of its intervention in projects. The most socially efficient intervention

provides reinvestment funds x for the distressed projects. The politician can also choose less

efficient interventions. In this type of interventions, he provides reinvestment funds x but can

also decide to expand the capacity of the project. Only the original project returns rate R,

while the expansion of the project has a rate of return of 1. Moreover, the proceeds from the

expanded project go to the politician, in the form of political rents. A politician who values

rents more will choose to engage in a more socially inefficient intervention scheme, in order

to increase rents. The total intervention will be equal to x + r, but only x will constitute

true recapitalizations. A real-world motivation for this rent-extraction mechanism is provided

by the example of the Spanish cajas mentioned in the introduction. Inefficient projects and

payments were made as a consequence of political pressures, as described in the introduction.

These correspond in the above model to expanding productive projects with extensions without

added social value. The public funds used to recapitalize troubled banks were in part used to

cover losses from these socially wasteful payments.
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1.2.4 Partial Banking Unions

A transfer T > 0 and a level of intervention x > 0 are set by the supranational authority

to maximize a weighted sum of home and donor household utilities, with weight 'q on home

households:

maxUH + (1 - q)UF(x,g',g') (1.3)

A partial banking union requires the participation of both the home and donor govern-

ments. The donor government must agree to make the transfer T, and the home government

must agree to implement the required intervention level in exchange for the transfer. Neither

government can commit to participating in the union before the terms of the agreement are

decided. Therefore, it is necessary that each government finds the banking union agreement to

be preferable to autarky. The following participation constraints capture this requirement:

UFs Fs s) UF(XO, gFO F 0 ) (1.4)

(1- Y)v(rS) + 7UH(xs Hs > (- y 0) UH 0 H ) (1.5)

where {r9, x, gHs Hs} are policy choices made under the agreement (T, x), and {r 0 , x0, H0

g1H1}are policy choices made in the absence of the agreement.

1.2.5 Timing

The timing of the model is as follows. In period 0, the supranational authority proposes

a transfer T and intervention level x. The donor government decides whether to accept the

proposed agreement, and make transfer T, and the home government decides whether to accept

the transfer in exchange for providing total intervention x. Finally, recapitalizations x, rents r,

the domestic public good gH, and debt b, are decided by the home government. In the second

period, the governments provide the domestic public good, given the available budget after any

debt repayments, and households consume the returns from second period deposits.
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1.2.6 Politician's Problem

As a preliminary step, I assume that, absent transfers, the solution to the politician's

problem is interior with respect to recapitalizations:

Assumption 1 The following conditions are satisfied:

o-Ru'(R(1 - 0)wH) > max{w'(O), v'(O)},

uRu'(RWH) < g H W F

Assumption 1 states that positive recapitalizations are desirable for the politician. The

second condition states that full reinvestment is never optimal, given the trade-off faced by the

politician between recapitalizations and public good provision.

Consider the policy choices of the home government. The politician chooses {r, x, gHI b1 to

maximize (1.1) subject to (1.2a)-(1.2d). To shorten notation in the rest of the analysis, define

uH(X, 0) =(R(1 - 0)wH + .Rx), and define uF(x, 0) analogously for the donor government.

The following conditions emerge for an interior solution under no banking union, so ignoring

constraint (1.2b) and setting T 0 :

(1 -Y) V' (r0) _ Y H/ (0,0 (.a

S+ X0 H(1.6b)

Condition (1.6a) shows that the politician will choose rents ro and recapitalizations xO in

order to equalize the marginal utilities from each of them. Since both rents and recapitaliza-

tions come at the same cost, conditions (1.6a) and (1.6b) show that any incentive to increase

recapitalizations (for instance, through a higher government budget) will also give the politician

the incentive to increase rents. Also from the first-order conditions to the politician's problem,

it emerges that w'(gHO) = W'(gHO), where gj 0 = e - bo. Therefore, the same level of public

good gH will be offered in both periods.
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If the countries participate in a banking union, the following conditions come out of the

politician's maximization problem (given constraints (1.2a)-(1.2d)):

(I - -y) v'(r') =-yu H/ (s (.a

r8 -+X
8  > x, (1.7b)

Ts _±X+ gHs < e + b- + T. (1.7c)

As before, recapitalizations and rents enter symmetrically in the constraints to the politi-

cian's problem, as shown in (1.7b) and (1.7c). Therefore, any incentive to increase recapitaliza-

tions will also push the politician towards increasing rents, so that the marginal utilities from

rents and recapitalizations are equal (as shown in constraint 1.7a). If x > r 0 + X0 , then the

above constraints and the restriction r > 0 imply that both rents and recapitalizations would

be higher than the politician's choices absent the agreement: r' > r0 and x' > 0. Finally, as

before, the problem implies w'(gHs) w/ (gs) and gfHs = e - bs, so the same level of public

good gH will be offered in both periods. From this last condition it follows that if the required

increase in intervention is higher than the transfer, i.e., T - (x - ro - X0) < 0, then the politician

will also provide less public good (gHs <gHO).

Given the policy choices made by each government, the supranational authority chooses

a transfer T and an intervention rule x. If each government were bound to participate in the

agreement, then the supranational authority would maximize (1.3) subject to the policy choices

made by the politician, as described above. With its available instruments, the supranational

authority can use the intervention rule to increase the level of recapitalizations x at the expense

of lower domestic public good in the donor country or in the home country. It can use the

transfer to provide the home government with more resources, the use of which is decided by

the politician given the constraints described above.
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1.2.7 Additional Assumptions

I assume additional restrictions to the model to ensure that positive transfers will be

provided in equilibrium, so there is a reason for the banking union to exist. Second, I derive

the necessary condition on the weight 77 such that the participation constraint for the home

government binds under a banking union.

First, I assume that the donor government has a sufficiently large endowment such that it

always prefers to make transfers towards recapitalizations, even when x is not binding.

Assumption 2 The donor government endowment eF is sufficiently large so

uFI xo DF

where x 0 is the level of recapitalizations provided by the home government in autarky.

Assumption 2 says that the donor country benefits from positive transfers. It also implies

that the supranational authority prefers to offer positive transfers. 10 By making this stronger

assumption, I ensure that transfers are desirable in the limit case in which 7 = 0, because

they benefit the donor households, and not only the home households. Notice that the above

condition is satisfied in the limit case eF -+ o0, since this implies w'(eF) - 0. Given the

continuity of w'(eF), this shows that indeed there exist values of endowment eF under which

the condition of Assumption 2 is satisfied.

Next, I show there exist values of q at which the participation constraint for the home

government will bind in equilibrium. The following Lemma establishes this result

Lemma 1 There exists 77* E (0,1) such that Vr < q*, the participation constraint for the

politician binds given the equilibrium policy (T, x) set by the supranational authority to maximize

(1.3) subject to constraints (1.4) and (1.5).

10Assumption 2 implies that the following condition also hold: [(1 - 77)(1 - o)Ru'(R(1 - ±)wF +R( - )x0) -
maRu'(R(1 -0)w H + Rax)]a'Y) > (1 - 7)w'(eF)
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Proof. In the Appendix. m

I restrict the analysis to the cases when q < 7*, as stated in the following assumption.

Assumption 3 The parameter q satisfies 77 < q*, with q* as defined in Lemma 1.

Assumption 3 reduces the problem to a case in which the supranational authority places

higher weight on the donor country than on the receiving country. In the limit case, when q = 0,

the supranational authority can be thought of as the donor country setting the conditions for

a loan to the home country. Then, the result of a binding participation constraint for the

politician emerges immediately given the supranational authority's problem.

1.3 Household Welfare under a Partial Banking Union

The following result captures the main inefficiency of the model.

Proposition 2 Suppose Assumptions 1-3 hold. A partial banking union lowers household util-

ity in the home country.

The intuition for this result is as follows. Under Assumptions 2 and 3, the supranational

authority sets T > 0 and a binding intervention rule x. Then, the politician increases both rents

and recapitalizations as a response to the binding limit x. The increase in rents implies that

v(rs) > v(r 0 ). Under the binding participation constraint, resulting from the assumption about

,q, the politician gets the same utility under the partial banking union, with the higher rents,

as he does without the partial banking union, with lower rents. The implication is that the

supranational authority can get the politician to decrease the domestic public good compared

to the outside option. To see this, notice that the binding participation constraint for the

politician is given by

(1 - 7)v(r') + yUH(Xs, gHs1 s) 1 -)v(r') + YUH (X0, 9 H0 gH0 ).
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Since v(r') > v(r 0 ) and uH (Xs, 0) > UH(XO, 0), the above implies

UH (Xs, gHs, gHs) <UH XO, gHO HO).

This result shows that the supranational authority is willing to accept some increase in rent-

seeking in order to achieve an increase in donor household utility. This increase in rent-seeking

comes at the cost of lower home household utility, as home households have to suffer the cost

of higher rents. The decrease in the utility of home households cannot be avoided because

the supranational authority does not have the right instruments to deter the politician from

engaging in more rent-seeking under the banking union. Proposition 2 opens the question of

whether two different policy instruments - electoral accountability and fiscal rules- can revert

the decrease in household welfare.

1.3.1 Role of Electoral Accountability

The first policy considered is that of domestic electoral accountability. With access to ap-

propriate rewards and punishments, voters could develop a mechanism that limits the discretion

of the politician and delivers the first-best. However, electoral accountability mechanisms in the

real world are limited, and generally only involve removal from office. I consider a limited form

of electoral accountability, in which voters can decide politician removal at the end of the first

period, after policies are chosen, but before consumption happens. If removed, the incumbent

gets a minimum attainable utility V -* -oc in the next period and is replaced with a politician

chosen at random from a pool of identical politicians. A key limiting factor for voters is that,

due to the timing of elections, the replacement decision is made after debt has been decided

by the incumbent. Therefore, elections can offer the incumbent ex-post incentives, but cannot

affect the policy choices ex-ante.1 1

The electoral mechanism described above is represented by the following electoral constraint,

"The model assumes that voters make the replacement decision collectively, and that they have solved any
collective action problems ahead of the decision.
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which reflects the problem faced by voters:

U H (X 0) + W (gH) + f w(e - bi) > xV + 13w(e - b1), (1.8)

where xV an exogenous benefit from removal, described further below.

First, the above constraint highlights the fact that elections happen at the end of the first

period, after debt has been decided, so replacing the incumbent with another politician does

not change the policy outcomes in the second period. The reason why voters might still choose

to replace the incumbent is because they receive a net benefit from replacement in the current

period, denoted above by xv. The reelection strategy from the perspective of the voters is to

replace the politician whenever their utility in period 0 is below xv. Any other strategy would

not be credible, given that voters cannot punish the politician until the end of the first period,

and they have no instruments for punishment in the second period. For the politician, the

electoral incentives imply that he must provide voters with household utility equal to at least

xV in order to stay in power. Since being removed from power is strictly worse for the politician

than continuing in the second period, he will satisfy the electoral constraint in equilibrium.

To better understand the electoral constraint, notice that it represents a present-bias in the

behavior of voters. Voters demand more utility in the current period at the expense of higher

debt, and therefore lower utility in the future. The assumption of an exogenous level of utility

demanded by voters is not, however, inconsistent with rationality in this model, due to the

timing of elections. The assumption of an non-pecuniary benefit of reelection has been made

in the political economy literature (for example, in Yared (2010)). The timing of elections at

the end of the period, which justifies why voters cannot punish the politician for taking on

higher debt, has been used in Acemoglu (2005), Besley (2007) and is further discussed in Ch.4

of Persson and Tabellini (2000). The following replacement mechanism provides further moti-

vation for xv. Assume voters derive a non-pecuniary benefit B from replacing the incumbent;

however, replacement is costly, because the process of changing governments leads to delays

in policy implementation. These delays are costlier if the government is doing more socially

beneficial spending. I capture this by assuming that voters have to pay a utility cost equal to a

fraction 0 of their current utility in order to replace the incumbent. Then, voters will replace
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the politician only if B > # (uH(X, 0) _ w(gH)) This generates an electoral constraint for the

politician: the incumbent is replaced unless voters receive a utility level of at least xj = B/.

With electoral accountability but without the banking union, the politician in the home

country chooses fro, x0, gHO, b to maximize (1.1) subject to (1.2a) and (1.2d) with T = 0,

and the electoral constraint (1.8). I assume that the electoral demands made by voters, as

captured by xV, are sufficiently small such that the incumbent could offer a feasible set of

policies in the current period to satisfy the voter demands and get reelected; otherwise, the

electoral constraints would be irrelevant for the policy choices made in the first period.

The binding electoral constraint modifies the optimal choices of the politician compared to

the baseline case. In response to voters' electoral demands, the politician optimally increases

the provision of both recapitalizations x0 and public good gHO. Then, given the first-order

conditions to the politician's problem and the budget constraint, the politician responds to the

electoral demands by also increasing debt bO and decreasing rents r 0 .

With a partial banking union, the politician faces the additional constraint (1.2b). Depend-

ing on the relative strength of electoral accountability, measured by the size of XV, several cases

could emerge: very strong electoral accountability would make a banking union unnecessary,

while very weak electoral accountability would make the electoral constraint not bind under

the banking union. 12 For the rest of this analysis, I consider the case in which the electoral

demands are sufficiently high such that they continue to bind under a partial banking union,

for any transfer r and corresponding equilibrium intervention rule x(T). Also, the analysis will

be restricted to values of xV that are still sufficiently low to make a banking union necessary.

Assumption 4 The benefit from politician removal, xv, is sufficiently large for the electoral

constraint to bind: uH(X*, 0) + w(gH*) < XV,where x* and gH* are the politician's choices

from maximizing (1.1) given constraints (1.2a)-(1.2d), where the transfer T and corresponding

equilibrium intervention rule x(T) are set in the absence of the electoral constraint.

1 2 For very low levels of XV, at which the electoral constraint still binds, the required increase in recap-
italizations imposed under the banking union could increase voter utility in the current period sufficiently
to make the electoral constraint redundant. This requires the special case in which the increase in utility
due to recapitalizations is larger than the decrease in the period 0 utility from the public good, such that:
[uHXl,9) _ H (XO0)] _ [w(gHO) _ W(gHl) > 0 and uH(XIo) + w(gHl) > XV.
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The problem for the supranational authority is to maximize (1.3) subject to the partici-

pation constraints for both the home and donor governments, where the domestic policies are

decided by the politician given his maximization problem. Assumptions 2 and 3 imply that in

equilibrium T > 0 and x > r- + X0. Then, a banking union leads to an increase in rents in the

first period, due to the same forces as in the case without electoral accountability. Since the

politician's participation constraint binds in equilibrium, the politician is indifferent to partic-

ipating in the agreement, and so, the increase in rents under the banking union implies home

household utility must decrease. The result and intuition from Proposition 2 are therefore up-

held even when politicians are electorally accountable to voters. The intuition is that electoral

accountability can guarantee more socially beneficial spending in the first period, but it cannot

prevent the politician from borrowing more. Thus, the banking union still allows the politician

to rent-seek more than under no banking union. The additional funds needed in order to also

satisfy the voter demands for more public good are taken from the future, leading to higher

debt and less public good in the second period.

The effects of electoral accountability are also reflected in the utility of the donor households.

Proposition 3 Suppose Assumptions 1-4 hold. If the share o of deposits held by home house-

holds is sufficiently small, then a partial banking union in which politicians are electorally ac-

countable to voters lowers donor household utility compared to a partial banking union without

electoral accountability.

Proof. In the Appendix. *

The intuition for this result is as follows. Electoral accountability has two opposing effects

on the utility of donor households. First, public debt increases in the home country, which has

a negative effect on donor household utility. The electoral constraint forces the home politician

to increase home household utility in the first period, in order to get reelected. Since voters

decide removal at the end of the period, after debt has been decided, their electoral decision

does not affect next period's utility. The timing of elections therefore allows the politician to

increase household utility in the first period at the cost of higher debt. The higher debt makes

it costlier for the supranational authority to set a binding intervention rule, because such a
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rule requires even more debt to be taken on. Since it is harder to make the politician take on

more debt, more of the cost of interventions shifts to the donor country. Second, the electoral

constraint has a positive effect on donor households utility because of higher recapitalizations.

Voters demand higher utility in the first period, and one way to satisfy their demands is through

higher recapitalizations. The size of o- then determines whether the negative effect of electoral

accountability on donor country utility dominates the positive effect. If the share of deposits

held by home households is sufficiently small, then any positive effect on recapitalizations coming

from voter demands is small compared to the negative effect of higher debt. In other words,

even if voters increase recapitalizations through electoral accountability, this increase is small

compared to the higher cost of debt associated with their electoral demands, which makes

any additional increases in recapitalizations harder to achieve. These costlier recapitalizations

for the donor country lower donor household welfare compared to the case without electoral

constraints.

The effect on donor household welfare can be seen more easily in the following example.

Assume that r7 = 0 and that full recapitalizations are always preferred by the donor households.

Then, an increase in electoral accountability in the home country implies that full recapital-

izations require more transfers than before, since the politician now finds it more difficult to

increase debt in order to finance part of these recapitalizations. Since, the politician has the

outside option of not participating, he must be offered higher transfers in order to keep him in

the union. The donor households then receive full recapitalizations, but must provide higher

transfers to pay for them, which decreases their utility.1 3

1.3.2 Role of Fiscal Rules

The second policy instrument that could be used to reduce rent-seeking is a limit on

increases in the public debt. Consider the baseline setup, without electoral accountability. As

discussed above, any required increase in intervention leads the politician to increase public

debt, in order to smooth the costs over both periods. Fiscal rules can help limit the degree to

1 3 This example (as the rest of the model) assumes the donor government's endowment is large enough to fully
finance recapitalizations after the increase in electoral control.
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which increases in rent-seeking in the first period can be financed at the expense of less domestic

public good in the second period. The type of fiscal rules considered are limits to how much

public debt can be increased. Fiscal rules are modeled by assuming that the supranational

authority can choose public debt b' under the partial banking union.

Under a partial banking union in which the supranational authority also chooses public

debt, the problem for the politician is to choose {xs, gHs, rs} given the budget constraint and

the restriction on rent-seeking each period. This leads to the following first-order conditions

and budget constraints:

(1 - -y) v'(r') -uHI(XS 0) = W/ (gHs) , (1.9a)

rs ~+ +gHs < e-i+f bs+ T, (1.9b)

r- X ;> X, (1.9c)

gIHs < e - b. (1.9d)

The problem for the supranational authority is to choose transfer T, intervention rule x, and

debt b, to maximize (1.3) subject to conditions (1.9a)-(1.9d). Since the only use for debt in

the second period is the provision of public good gHs, the supranational authority will find it

optimal to choose the same level of debt as the politician. In doing so, it smooths the cost of

interventions over the two periods. Therefore, the analysis from Proposition 2 carries through

even in the presence of fiscal rules.

Proposition 4 Suppose Assumptions 1-3 hold, and there are fiscal rules regarding public debt.

A partial banking union lowers household utility in the home country.

This result emerges because the second period is simply a consumption period, in which

debt only affects the home country consumption. The role of debt is to balance public good

provision between the first and second periods. Therefore, the objectives of the supranational

authority and those of the politician with respect to debt coincide. In the dynamic model

presented in the next section, this framework is enriched by having the supranational authority
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and the politician value debt differently, due to the additional effects of debt on the future

utility of the donor households.

1.3.3 Fiscal Rules and Electoral Accountability as Incentive Complements

Consider adding electoral accountability to the setup described above, in which the supra-

national authority controls public debt. In this case, the politician faces the additional con-

straint (1.8). The supranational authority chooses transfer T, intervention x, and debt b1 to

maximize (1.3) subject to the home government's policy choices and the participation constraint

for each government. By controlling debt, the supranational authority can determine the utility

of the politician in the second period. Voters, through the electoral demands XV, determine

the household utility in the first period. Therefore, the level of rent-seeking in the first period

becomes a residual, determined by the constraints imposed by voters and the supranational

authority. I assume, as above, that the necessary conditions are satisfied given the chosen

parameters, such that the participation constraint for the politician binds in equilibrium. By

entirely controlling the government budget, the supranational authority can force the politician

to change his choice of rents in order to both satisfy the intervention rule and provide voters

with enough household utility to guarantee reelection. As in the case without electoral con-

straints, the supranational authority and the politician value debt in the same way. This is due

to the simple structure of the problem in the second period. Therefore, debt will not change

compared to the case when the politician controls it. However, since the supranational authority

implicitly controls rents, conditional on the politician's participation, it will set the intervention

rule x so that rents are minimal and the politician still participates in the agreement, i.e., the

following condition holds:

(1 - -Y)v(r,) + _UH(Xs, gHs Hs 0 ) + YUH (XO, gHO, gfO).

Since public debt does not change under the banking union (b' = bo) and, by Assumption

4, the electoral constraint binds both under the banking union and in the outside option,

w(gHs) uH (Xs, 0) (gHO) _ UH(XO 0) - XV, this implies rents must be equal to their value
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in the outside option: r' - r 0 . A sufficiently high intervention rule x can be set to achieve this

result. This result is summarized in the following proposition.

Proposition 5 Suppose Assumptions 1-4 hold, there is a fiscal rule over public debt, and politi-

cians are electorally accountable to voters. A partial banking union does not lower household

utility in the home country, and it increases household utility in the donor country, compared

to the autarky allocation. Therefore, a partial banking union achieves a Pareto improvement.

Proposition 5 shows how fiscal rules and electoral accountability can act as incentive com-

plements in controlling rent-seeking, and therefore achieving an increase in welfare without

decreasing the utility of home consumers. Fiscal rules cannot by themselves increase household

utility because they reduce overall government spending in the first period. This decreases rents

and household utility. Electoral accountability cannot reduce rent-seeking under the banking

union because voters cannot completely remove the rent-seeking incentives given to the politi-

cian by the banking union. However, taken together, fiscal rules and electoral accountability act

as complements in reducing rents without allowing the politician to reduce socially beneficial

spending.

As illustrated by the above results, the two-period setting does not allow for a richer role

of fiscal rules in determining household welfare. This happens because in this setting debt has

only a limited role, that of determining the domestic public good in the second period. The

next section develops this framework further in a dynamic context, in which debt affects the

future utilities of both donor and home households. This gives rise to a difference in incentives

between the supranational authority and the politician, which allows for additional insights in

the role of fiscal rules. Moreover, it provides a setting in which a stronger result can be obtained

about the increase in home household welfare under a banking union.

1.4 The Dynamic Model

This section extends the results from the two-period model to an infinite horizon economy.

Moreover, it highlights additional insights introduced by the dynamics of public debt. Debt
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accumulation has different effects on the continuation utilities of home and donor households,

which implies that the supranational authority's preferences over debt are different from those

of the politician, an aspect that was not captured in the two-period model. This difference

means that fiscal rules can lead to a different path of debt than in the absence of such rules.

The dynamic model also shows how the costs and benefits of a banking union depend on the

evolution of public debt in the home country. As public debt increases, the benefits from a

banking union accrue more to the home country, while the donor country is forced to bear more

of the costs.

1.4.1 Environment

Consider a similar setup to the one described in the two-period model. Time is discrete,

with periods t = 0, ..., oo, and discount rate / E (0, 1) for all agents. Each period, the households

and the governments receive endowments wi and e3 , j H, F. A more detailed description of

the household problem is provided in the Appendix, where the household deposits each period

are modeled as an endogenous choice between direct consumption and investment in risky

projects. 14 As before, banks invest the deposits in risky projects. These projects are subject to

liquidity shocks: an aggregate i.i.d. shock Ot is realized, Ot E E = f0, ... , 0 N } with probability

fi, and 00 > 0, ON < 1, and 0 ' < Ok for 0 < i < k < N. 15 Following the shock, a fraction Ot of the

project portfolio becomes distressed, and it pays off 0 unless additional funds Xt are reinvested

by the home government, up to the original investment level. 16 In this model, banks serve as

a vehicle for pooling together the household endowments and investing them in projects. The

banks' goal is to maximize expected household utility, where the preferences of households each

period are given by: u(R(1 - Ot)wj + Rxj) + w(gj), j = H, F, and X4 = UXt, XF = (1 - )Xt.

The donor government can decide each period whether to accept or reject the supranational

4 For the purposes of simplicity, the necessary assumptions are made such that households decide to invest
their entire endowment in deposits each period.

1 5 The assumption that 00 > 0 is made for simplicity. If 00 = 0 is assumed, then public interventions would
happen only if 0 is positive, and the analysis would be restricted to the positive realizations of 0.

16This type of technological liquidity constraint, which requires reinvestment before the project pays out,
is similar to the one modelled in Holmstr6m and Tirole (1998) and Farhi and Tirole (2012a), with the main
modification that the current model considers the three stages of the project - investment, reinvestment and
payoff - within the same electoral period.
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agreement offered that period, and this decision is denoted by QF E {0, 1}, with gF = I for

acceptance. The donor government derives utility

Jo = E 3#1 [uF (Xt, ot) + W(eF - Tt)]
t=o

The home government also decides participation in the agreement each period, denoted by

E {0, 1}, and derives utility: 7

00

V0 = E 3t [(1 - ')v(rt) + 7W(gfH) + _YUH(Xt Ot)H
t=o

The electoral process is extended in the following way. Each period, voters face a net

stochastic benefit of politician replacement x E {0, XV}, Pr(X = xV) = r. This process allows

for variation in the benefit to voters from incumbent removal.18 A real world correspondence

for this assumption are periods in which elections are held versus periods in which there are

no elections; the random shock also allows us to capture other ways through which voters may

express demands beyond regular elections, for example protests, recall elections etc. At the end

of each period, the representative voter can decide to replace the politician, a decision denoted

by pt E {0, 1} with pt = 1 for replacement. If replaced, the incumbent receives the minimum

attainable continuation utility, V - -oo.

Lastly, the supranational authority offers an agreement (Tt, xt) each period, and derives the

following utility:

E> #t [,r (UH (Xt, Ot) + (9t + (1 -- ) (UF (Xt Ot) + w(eF - Tt))]

t=o

with the notation uH(xt, Ot) and UF(xt Ot) used as in the two-period model.

7 An implicit feature of this specification is that the model allows for rents to be extracted even when xt = 0.
This would be equivalent to a limit case in the motivation provided for rent-seeking in the two-period model:
the project would be inefficiently expanded even when true recapitalization funds are not provided.

18This assumption of a stochastic replacement with only two possible values for the replacement benefit can
be seen as a simplified version of the models with stochastic replacement costs developed in Acemoglu (2005)
and Acemoglu and Robinson (2006).
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1.4.2 Timing

At each date t, the timing of events is as follows:

1. The households receive their respective endowments wH and wF, and the governments

receive endowments eH and eF;

2. Banks make investments in projects;

3. Shocks Ot and Xt are realized and observed by all agents;

4. The supranational authority offers an agreement (Tt, xt) first to the donor country, then

to the home country, and each government decides whether to accept or reject it;

5. The home government decides policies {Xt, g{H, rt, bt+1 ;

6. Voters make politician replacement decision pt; if pt = 1, the incumbent is replaced with

an identical politician.

1.4.3 Equilibrium Concept

I consider the pure strategy Markov Perfect Equilibria of this game, in which strategies

only depend on the current state of the world and not on the entire history of the game. The

current state of the world in period t consists of the outstanding debt bt, the liquidity shock in

the current period Ot, and the benefit from removal, Xt. A Markov Perfect Equilibrium (MPE)

is defined as a set of strategies {{Tt, It}, , {t, Xt, g{H, rt, bt+1}, Pt} such that these strategies

depend only on the current payoff-relevant state of the economy {bt, Xt, Ot} and on the prior

actions within the same period as described in the timing of events. Therefore, an MPE is

given by a set of strategies {Tt(bt, Xt, Op), it(bt, Xt, Ot), Qt' (bt, Xt, Ot), pt(bt, Xt, Ot), xt(bt, Xt, Ot),

HtH Xt, O) rt(bt, Xt, Ot), bt+1(bt, Xt, Ot), pt(bt, Xt, Ot)}, where for notational simplicity I do not

explicitly introduce the dependence of each strategy on the actions already taken in the same

period. 19

' 9Formally, the set of stretegies is written as {Tt(bt,xt,Ot), x,(bt,x,,Ot), p F(rt,xt bt,xt,9t),
F X (rt,4 F HOt (7t, Kt, Ot Ibt, Xt, Ot), z r t, I bt, Xt, Ot), gt (Tt, Kt, Ot bt, Xt, Ot), r (-Ft, xt, If O bt, Xt, Ot),

bt+1 (rt , Xt , If bt, Xt , Ot), pt (,rt, Xt , Hi e tg , rt , bt+1 Ibt, Xt, Ot)}
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The focus on Markovian equilibria excludes any form of "consensual equilibria" 20 in which

the voters and the politician can use trigger strategies conditioned on the past realization of the

investment shock 0 or the electoral shock x. This restriction allows us to focus on the equilibria

in which voters have limited means of punishing the incumbent, and electoral accountability is

an imperfect tool for disciplining the incumbent.

The above framework with separable utilities functions, discount factor /3 < 1 and bounded

instantaneous utilities (given to the maximum attainable resources e+b) satisfies the conditions

for the existence of a Markov Perfect Equilibrium to this game. 21

1.5 Analysis

1.5.1 Voters' Problem

The problem can be analyzed by studying each agent's problem, in the opposite order of

each period's moves. Therefore, consider first the problem for the voters. As in the two-period

model, voters can only punish the politician at the end of each period, after debt has been

decided. The extent of the punishment depends on the benefit from removal. If x = 0, there is

no benefit of removal, and the politician cannot be credibly constrained by voters. If x = XV)

voters demand at least utility XV in order to reelect the politician. Given the timing of elections,

after debt has been decided, and given the restriction to Markov Perfect Equilibria, voters do

not have the ability to offer ex-ante incentives to the politician. Electoral accountability is

therefore limited to ex-post punishing at the end of each period.

1.5.2 Home Government's Problem

Next up, the politician decides domestic policy in the home country, given the agreement

offered by the supranational authority. Each period, the state of the economy can be summa-

rized by the outstanding debt b. The reelection benefit x and the shock 0 are observed before

policy is decided. Let V(b, X, 0, T, 1) denote the maximum expected utility for the politician at

2 0 As defined in Acemoglu (2005).
2 'By Theorem 13.2 in Fudenberg and Tirole (1991)
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the beginning of a period in which the state is given by (b, x, 0, T, x). The politician chooses a

policy vector o = {r, x, gH b'} with x > 0, g > 0, r > 0, and a participation decision p c {0, 1}

to solve the following problem:

V(b, X, 0, T, x) = max{(1 - _)v(r) + _yw(gH) + _YUH(X 0)
acep

+ /Exjo/ FV(b', X', 0', T'(b', x', 0'), _'(b', x', 0'))] } (1.11)

s.t.

r + x + gH < e+PT+/3b'-b, (L.12a)

r + x > px, (1.12b)

w(gH) + uH(x, 0) > x, (1.12c)

b' E , (1.12d)

x < 0 (H +WF) (1.12e)

Constraint (1.12a) is the resource constraint of the economy. Constraint (1.12b) is the

required intervention x as part of the partial banking union. Inequality (1.12c) is the minimal

voter utility that must be provided for the politician to stay in power. Finally, conditions (1.12d)

and (1.12e) give the limits on debt and recapitalizations, respectively. The problem assumes

that the agreement offered to the politician will be enforced if the politician accepts it. If

the donor government does not accept the terms of an agreement offered by the supranational

authority, then in that period the politician will not be offered an agreement consisting of

positive transfers (the agreement will be (0, 0) in such a case).

If the agreement is accepted in the current period, the politician's problem can reduced

to the case where g = 1 in all periods, given the equilibrium strategy of the supranational

authority. Therefore, the utility of the politician from participating in the agreement is
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V(b, X, 0, T, x) = max{(1 - ) v (r) + -yw(gH) + -H(x 0)

+ #EX/,o/ [V(b',X, 0', T'(b', x', 0'), x'(b', x', 0'))] } (1.13)

s.t.

r + X + g H / + ,

r + x > x,

w(gH) + UH(x, 0) > x,

x < 0 (PH +wF)

(1.14a)

(1.14b)

(1. 14c)

(1. 14d)

(1. 14e)

The constraints are the equivalents of constraints (1.12a)-(1.12e) with p = 1. The supra-

national authority is expected to follow the equilibrium policy functions in all future periods,

while this period's agreement (T, x) can be a deviation from that.

If the politician does not participate in the agreement in the current period, let agot ={Xou,

r out, H,outI /lt} denote the vector of policies chosen by the politician in the current period.

The outside option for the home government is

V(b,, 0) max{(1 - y)v(rout) + _w(gH,out) H (Xout 0)
out

+OE O/ [V (b' ", x', 0', TI(bout , X' 0'), ' (b'out, X', 0'))

s.t.

rout + Xout + gH,out < e+fOb/out - b,

w(gHout) H (Xout 0) > X,

b/out E [b, L

X out < 0 (wJH ±+ ) .

(1.16a)

(1.16b)

(1.1 6c)

(L 16d)
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The above problem accounts for the effects of the public debt on the choices made by the

supranational authority in the future periods. Since the politician stays out of the banking

union in the current period, the outside transfer is not received and there is no bound on

current intervention.

The utility of the donor country in case of no agreement this period is given by

J x(b,x,0) uF(Xout 0)+w(eF)

+OEXf [J(b'4', x', 0', T'(b'out, x', 0'), x'(b'ou , x', 0'))] . (1.17)

1.5.3 Supranational Authority's Problem

Lastly, the supranational authority seeks to maximize a weighted sum of household utilities.

The supranational authority chooses to offer a transfer-rule pair (r, x), x > 0, T 0, given the

policies that will be chosen by the politician according to program (1.13) and the outside options

described by V 0 (b, X, 0) and J0 (b, x, 0). Denote the politician's choices by {gH(b X, 0, T, x),

x(b, X, 0, r, x), r(b, x, 0, T, x), b'(b, X, 0, T, x)}. Then the problem for the supranational authority

is given by:

S(b, x, 0) max{? [uH(x, 0) H w(gH)] + (1 _ 77) EuF(X, 0) + w(eF - T)]
X,T

+E ,0 1 [S(b', x', 0')]} (1.18)

s.t.

V(b, X, 0, T, x) > V0 (b, ,), (1.19)

J (b, X, 0, T, 1) > JO (b, X, 0). (1.20)

Constraint (1.19) represents the participation condition for the politician, where the outside

option for the politician is described above. Constraint (1.20) is the participation constraint

for the donor government.
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1.5.4 Optimal Domestic Policy Choices

As in the two-period model, the benefit from reelection xV is assumed to be sufficiently

small such that a solution with re-election every period exists.

Assumption 5 The electoral demands xv are sufficiently low relative to the home govern-

ment's endowment e such that a feasible allocation with re-election every period exists under no

banking union (i.e., Pt = 0, Vt).

In order to characterize the politician's problem, the analysis restricts attention to the cases

in which the value functions for the politician and the supranational authority are concave.

The existence of functions v(.), u(.), and w(.) that satisfy the conditions necessary for the value

functions to be concave is established in the following Lemma. While this assumption restricts

the set of possible utility functions, it helps provide a tractable framework under which the

problem can be analyzed. In Section 1.6.3, a logarithmic form is assumed for functions v(-),

u(.), and w(.), and the problem is illustrated numerically under this particular functional form.

Lemma 6 There exist concave functions v(.), u(-), and w(.) such that the politician's value

function V(b,x, 0, T(b, x, 0),x(b, X, 0)) is concave and differentiable for b E (b,b) given the equi-

librium policy functions T(b, x, 0) and x(b, X, 0), and the supranational authority's value function

S(b, X, 0) is concave and differentiable in b E (b, 6) given the equilibrium policies chosen by the

politician.

Proof. In the Appendix. m

The above Lemma allows for a characterization of the politician's problem. To begin with,

I assume the conditions of Assumption 1 are satisfied V0 E e, so that positive recapitalizations

can be part of the solution to the politician's problem. Denote by A(X, 0), ><(x, 0) and v(x, 0) the

Lagrange multipliers on constraints (1.14a), (1.14b) and (1.14c), respectively. The first-order
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conditions for an internal solution with respect to r, x, gH, and b' are:

A(X, 0) - x(x, 0) = (1 - )v'(r), (1.21 a)

A (X, 0) - x(x, 0) = (1 + v(x, 0)) UH (X, 0)

A (X, 0) =y (1 + v(x, 0)) w'(g), (1.21c)

A (X, 0) =E OV b' ./ (1.21d)

The above conditions can be used to infer the effects of the electoral constraint and those of

the intervention constraint. They show that the same effects described in the two-period model

translate to the dynamic environment. When X = 0, the electoral constraint does not bind

and v(x, 0) = 0. If x = XV, the electoral constraint binds and v(x, 0) > 0. This has the effect

of increasing public good gH and recapitalizations x compared to the case without a binding

electoral constraint (v(X, 0) = 0). It also leads to lower equilibrium rents r and higher public

debt b', through the effect of the multiplier A(X, 0).

The effect of a binding constraint on interventions (x(x, 0) > 0) is to increase recapitaliza-

tions x and rents r compared to the case without the binding intervention rule (x(x, 0) = 0).

This happens because the politician cannot be given incentives to increase recapitalizations

without those incentives also acting towards increasing rents, due to the same forces described

in the two-period model.

1.5.5 Additional Assumptions

As in the two-period model, necessary conditions must be assumed on the parameters of

the model such that positive transfers are preferred by the supranational authority, and the

participation constraint for the politician binds in equilibrium. The crucial difference in the

dynamic model is that the supranational authority's continuation value is affected by debt

through the continuation utilities of both the home and the donor governments. These effects

of debt extend the set of conditions necessary to obtain the dynamic equivalent to Assumption

3.
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First, the following assumption is the equivalent to Assumption 2 in the dynamic envi-

ronment. It requires that the donor government has a sufficiently large endowment such that

positive transfers are optimal.

Assumption 6 (2') The donor government endowment eF is sufficiently large such that the

following condition holds VO E E, X e {0, xv}, b E [b, b] at T = 0, X = 0 :

UF(xO+0) E [Ox0 b(bX/,O) &Jbb'O,,',0')> w'(e F) (1.22)
OX0 De _ b' e

where x0 (b, X, 0) is the level of recap italizations, and b'O(b, x, 0) is the debt chosen by the home

government in autarky.

Since positive transfers increase the utility of home households, the above Assumption also

implies that the supranational authority will prefer positive transfers. As discussed in the two-

period model, existence of a sufficiently high value for eF such that the above condition holds

is guaranteed by the eF -+ 00 case.

Next, the I show there exist values of 7 and b at which the participation constraint for the

home government always binds in equilibrium.

Lemma 7 There exist parameters (,q, b) c [0, 1] x [0, oo) such that the participation constraint

for the politician binds VO E , X E {0, xv}, b E [b, b], and given the equilibrium policy (T, X)

set by the supranational authority to maximize (1.18) subject to constraints (1.19) and (1.20).

Proof. In the Appendix. m

The necessary condition required by the above Lemma comes from the maximization prob-

lem of the supranational authority. As shown in the Appendix, this condition implies a suffi-

ciently small weight on the home country, along with a sufficiently small upper limit on debt.

The existence of such parameters can be shown by examining the extreme case of 9 0 and

b - 0. In this case, the supranational authority does not place any weight on the home country,

and the cost of any debt is minimal. Therefore, it prefers to have the home country share as

much of the cost of recapitalizations are possible given its participation constraint. Since the
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condition is continuous in q and b, this implies that the condition holds for sufficiently low

values of these parameters. I restrict the analysis to such parameters.

Assumption 7 (3') The parameters q and b satisfy the condition of Lemma 7.

As shown in Lemma 6, the continuation values of the supranational authority and of the

politician are monotonously decreasing in debt. This happens because higher debt decreases the

available resources that can be used for both socially beneficial spending - recapitalizations and

public goods - and for rents. Therefore, the cost of additional debt is increasing as the politician

faces higher outstanding debt. The following lemma establishes a property that allows us to

later on discuss the implications of weakening Assumption 7.

Lemma 8 If the participation constraint for the politician binds in equilibrium for b* c [b, b]

then it also binds for Vb < b*.

Proof. In the Appendix. *

Lastly, I make the following assumption about the relative marginal utilities from rents,

recapitalizations and the public good.

Assumption 8 For any transfer T > 0 and associated intervention rule x, the following holds

given the politician's problem when x = 0 in the current period:

09u(x,0) Ox(bX,0, T,X) + w(gH) g(bx,0, T,X)< 0. (1.23)
OX Ox agH OX

Assumption 8 says that a marginal increase in the intervention rule has a smaller positive

effect on the instantaneous household utility from recapitalizations than the negative effect it

has on the instantaneous household utility from the public good. This implies that the socially

wasteful spending due to rent-seeking is sufficiently high such that an intervention rule would

not increase instantaneous household utility in periods when there is no electoral accountability.

It requires that the utility functions u(.), w(.), and r(.) are chosen such that an intervention

rule has a sufficiently negative effect on the current provision of public goods. The assumption
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ensures that the utility cost of interventions is split between the current period and the future,

rather than it just being passed on to the future.

In the next sections, the welfare effects of a partial banking union are analyzed given the

above Assumptions. The analysis shows how the results from the two-period model translate

to the dynamic environment. After each result, a discussion is provided regarding the effects of

relaxing Assumption 7 and allowing periods of high debt, in which the supranational authority

might find it optimal to use transfers in order to decrease debt. Later, the dynamics of debt

are discussed in more detail.

1.5.6 Partial Banking Unions and Household Welfare

This section considers the change in household welfare under a banking union compared to

autarky. Given Assumption 7, a partial banking union achieves higher recapitalizations than

under autarky. These outcomes are beneficial for the consumers of both countries. However,

a banking union might also lead to increased rent-seeking, which could make home consumers

worse off. The intuition for why welfare might decrease is similar to the one presented in the two-

period model: the supranational authority does not value the home country public good as much

as the home country consumers, so it is willing to accept a larger decrease in the public good in

exchange for higher recapitalizations. Still, the dynamic model introduces another element in

the decision problem of the supranational authority. Now the supranational authority places a

different weight on decreases in the home public good in the current period versus decreases in

the public goods in future periods. This happens because a decrease in the home public good

today only affects the utility of home consumers, while a decrease in future home public goods

affects all households, because it also implies a decrease in future recapitalizations, through

the effects of higher debt. Therefore, the restrictions placed by Assumption 7 on the higher

bound on debt make it possible for the results of Proposition 2 to be extended to the dynamic

environment.

Proposition 9 Suppose Assumptions 6-8 hold. A partial banking union leads to lower expected

household welfare in the home country than under no banking union.

Proof. In the Appendix. m
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The decrease in home household welfare happens because the politician is kept indifferent

to participating in the banking union. The politician is given incentives to increase rent-seeking

under the banking union, at the cost of public good provision. This happens because the incen-

tives for increasing recapitalizations can only be given through transfers and the intervention

rule, and both of these policies also act towards increasing rent-seeking.

The upper bound on debt is significant in determining whether the participation constraint

for the politician binds in equilibrium. To better understand the role of debt, consider now the

case when Assumption 7 is relaxed such that the upper bound on debt b is high enough for there

to exist feasible debt values at which the participation constraint for the politician does not

bind in equilibrium. At this level of debt, it becomes too costly for the supranational authority

to further increase the costs passed on to the politician. Therefore, it optimally accepts an

increase in the utility of the politician, such that his participation constraint becomes slack.

Such a policy then increases the politician's utility from both rents and household utility. This

implies that, in periods with high debt, a partial banking union would increase household

utilities for both countries. The intuition is that, in high debt environments both countries

are sufficiently hurt by the high level of debt that it becomes preferable for the supranational

authority to accept lower recapitalizations in the current period in order not to further decrease

future recapitalizations.

In an extreme case, for sufficiently high levels of debt, it becomes optimal for the suprana-

tional authority to fully cover the costs of higher recapitalizations through transfers from the

donor households, so that part of the transfers are used towards decreasing debt in the home

country. This aspect of the equilibrium dynamics could not be captured in the two-period

model. In that setup, debt only affected the future utility of the home households. When the

weight placed on the home country was 77 = 0 (or sufficiently small), the supranational author-

ity found it optimal to keep the politician's participation constraint binding, because the high

level of debt did not affect the donor household utility. The dynamic model shows how that

result is overturned when the future utility of donor households is also a function of the home

country's public debt.
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1.6 Effects of Electoral Accountability and Fiscal Rules

1.6.1 Partial Banking Unions and Electoral Accountability

Proposition 9 gives the conditions under which, in an environment with rent-seeking and

imperfect electoral accountability, a partial banking union cannot achieve a Pareto improve-

ment. This section considers the effect of improvements in electoral accountability on the

equilibrium partial banking union. The strength of electoral accountability in this model is

given by the size of the benefit from reelection, xv.

Consider the effect of a higher XV when the politician's participation constraint binds in

equilibrium. The electoral constraint makes the politician provide higher recapitalizations and

more domestic public goods in order to get reelected. This demand for higher spending is

financed by lowering rent-seeking and increasing public debt, given the politician's maximization

problem (1.13). An intervention rule imposed by the partial banking union aims at increasing

recapitalizations, but in fact gives the politician incentives to increase both recapitalizations

and rents. Therefore, the intervention rule has a positive effect on household utility through

higher recapitalizations, and a negative effect that comes through the higher public debt taken

on in order to finance higher rent-seeking. As public debt increases, the cost of taking on more

debt also rises, making recapitalizations more expensive.

The following Lemma shows the effect of higher electoral accountability on the intervention

rules set for each transfer level T. Under Assumption 7, the intervention rule for each transfer

level is determined from the binding participation constraint for the politician.

Lemma 10 For a given shock 0 and transfer T, under Assumptions 6-8, higher electoral ac-

countability (higher xv) leads to lower supranational intervention rules, i.e., (T, O|x = xv)

decreases.

Proof. In the Appendix. m

The next result considers the effects of higher electoral accountability on donor household

welfare, and gives the dynamic equivalent of Proposition 3.
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Proposition 11 Under Assumptions 4-8, if the share - of deposits held by home households is

sufficiently small, then higher electoral accountability (higher xv) in the home country lowers

the expected donor household welfare under the partial banking union.

Proof. In the Appendix. m

The intuition for the change in expected welfare is as follows. The effect of higher electoral

demands in the home country is to increase public debt, since more funds are necessary to cover

the voter demands in the current period. The higher debt increases the marginal cost of re-

capitalizations. This makes intervention rules costlier to implement, and therefore equilibrium

interventions decrease. Moreover, because the home politician is more constrained, the donor

households must bear more of the cost of recapitalizations. As in the two-period model, the

condition on - ensures that the positive effect of electoral accountability - higher recapitaliza-

tions - is not sufficiently high to outweigh the negative effect of costlier debt. The higher cost

of debt makes further increases in recapitalizations more expensive, and this lowers expected

donor household welfare.

Proposition 11 continues to hold even if Assumption 7 is relaxed to allow for debt levels at

which the politician's participation constraint does not bind. In a high debt environment, in

which the donor country bears the entire cost of higher recapitalizations, increases in electoral

accountability still have the effect of increasing public debt by more. The higher public debt

rises the cost of supranational interventions, and leads to lower equilibrium recapitalizations.

Therefore, the welfare effects of electoral accountability on donor households are similar in both

low debt and high debt environments.

The above results highlight that, while desirable from the perspective of home household

utility, higher electoral accountability in the home country is not necessarily desirable from the

perspective of the donor country. Higher electoral accountability makes transfers and recapital-

izations harder to achieve under the partial banking union. This suggests that an improvement

in domestic electoral institutions is not by itself sufficient in order to increase welfare in both

countries.
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1.6.2 Partial Banking Unions and Fiscal Rules

The results from the previous section show that higher electoral accountability leads to

increases in public debt, in order to satisfy the need for higher government spending in the

current period. This raises the question of whether fiscal rules that limit the increase in public

debt could make home consumers better off. By reducing public debt, fiscal rules could limit

rent-seeking. However, they can also inefficiently reduce spending on recapitalizations and the

public good.

Consider the case of a stronger banking union, in which the fiscal rules are decided by the

supranational authority. The type of fiscal rules considered are limits on the increase in public

debt. This is modeled by assuming that the supranational authority controls debt. As before,

the decision over the composition of domestic spending (x, gH, and r) belongs to the home

government.

The supranational authority offers an agreement that both countries must accept in order

for it to be implemented. Since the debt level is decided by the supranational authority, the

problem for the politician under the banking union becomes just a static choice between recapi-

talizations, rents, and the domestic public good. Let the choices of the politician be denoted by

{x(b, b, X, 0, T, X), r(b, b/,, 0, T, ), g H (b, b, , 0, x)} , given the outstanding debt b, the new

debt b' chosen by the supranational authority, shocks X and 0, and the agreement (T, x). The

problem for the supranational authority is given by:

S(b, x, 0) max{rq [uH(X 0) + W(gH)] + (-) [UF(X 0) + W(eF - T)

+OE [S(b', x', 0')]} (1.24)

s.t.

(1 - 7)v(rV) + uH _9 97W~ H ) + E[V(b', X, 6, ', x')] > VO(b, X, ,Tg, ), (1.25a)

UF(X0) +w(eF - T) + OE [J(b', x, 0, T', X')] J0 (bX,0XT,), (1.25b)

b [b, b]. (1.25c)
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Constraint (1.25a) represents the participation constraint for the politician. The outside

option for the politician is the same as in the previous section, since the politician is still free

to choose debt in the outside option. Constraint (1.25b) is the participation constraint for the

donor country. Finally, constraint (1.25c) gives the bounds on debt.

The following Lemma establishes that S(b, x,0) is concave and differentiable, given the

assumptions of the model.

Lemma 12 The supranational authority's value function S(b, X, 0) is concave and differentiable

in b E (b,b) .

Proof. In the Appendix. m

When the electoral constraint is not binding (x = 0), the politician retains some discretion

in choosing current period policies. Even though the supranational authority controls debt

increases, it cannot offer incentives for increasing recapitalizations without these same incentives

also acting towards increasing rents.

When the electoral constraint binds (x = XV), voters and the supranational authority essen-

tially remove all politician discretion. Voters control the composition of intra-period spending,

while the supranational authority controls how much the politician is allowed to borrow. The

fiscal rule that can be set still depends on the outside option of the politician, due to the

participation constraint. Yet incentives for higher recapitalizations can be offered without also

enabling higher rent-seeking. This way, an allocation can be chosen that has weakly lower rents

and public debt than in the outside option of the home government. Electoral accountability is

therefore beneficial for home household welfare, both directly through the provision of utility

XV, and indirectly through lower rents and lower public debt. The next proposition sums up

this result.

Proposition 13 Suppose Assumptions 6 and 7 hold. In a partial banking union with optimized

fiscal rules, periods of electoral accountability are characterized by weakly lower rents compared

to the level of rents extracted in that same period under no banking union.
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Proof. In the Appendix. m

The intuition for the above result is based on the supranational authority's ability to fully

control the policymaker's choices when there is electoral accountability. These periods allow

the supranational authority to decrease public debt, and this way increase expected household

utility. The result holds in both low debt and high debt environments, since in both cases the

supranational authority does not have an incentive to increase debt above the level chosen by

the politician in the outside option. Any increase above that level would decrease the utility of

the supranational authority because of higher rents or inefficiently low future recapitalizations.

Corollary 14 Under Assumptions 6-8, expected home consumer welfare increases under a par-

tial banking union with fiscal rules, if the decrease in debt in the periods of electoral accountability

is sufficiently large.

Proof. In the Appendix. m

The random nature of the electoral shock means that in some period, when x = XV, fiscal

rules can decrease rents and debt, while in other periods, when x = 0, fiscal rules cannot reduce

rents and debt. Due to this variation, whether a Pareto improvement is achieved over having no

banking union depends on how much debt decreases in the periods of electoral accountability

versus how much it increases in the periods without electoral accountability.

As shown in the Appendix, the conditions under which a strict decrease in rents is obtained

are endogenous. The regions in which household welfare increases require a sufficiently low

marginal utility from rents and a low degree of substitution between x and gH in the utility of

voters. This means that a decrease in the public good gH must be offset by a large increase

in recapitalizations x. This points to a case in which the domestic public good and socially

wasteful rents are relatively more valuable to the politician than recapitalizations. An example

is a case where the share of deposits held by home households is small, and the politician places

high value on rent-seeking relative to voter utility.

The next set of results offer some comparative statics regarding the role of electoral ac-

countability. First, Proposition 13 immediately leads to the following implication regarding the

probability of a high benefit from incumbent removal.
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Corollary 15 Under Assumptions 6 and 7, if periods of electoral accountability (X = xv)

lead to strictly lower rents and debt than in the outside option, then there exists a threshold

probability of a high benefit from incumbent removal, 7r* < 1, such that for ,r > 7* the expected

household utility under the banking union increases compared to under no banking union.

Proof. In the Appendix. w

The size of the benefit from incumbent removal, XV, affects the balance between consumer

welfare in the donor country and that in the home country. Starting from a high XV, further

increases in XV reduce equilibrium intervention rules, as described in the previous section. This

decrease in recapitalizations reduces the welfare of donor households, and the results of the

previous section carry through to the environment with fiscal rules.

Proposition 16 Under Assumptions 6 and 7, in a partial banking union with optimized fiscal

rules, higher electoral accountability (higher xv) lowers expected donor household welfare.

Proof. In the Appendix. m

The welfare effects described in Proposition 16 also hold when Assumption 7 is relaxed to

allow for higher debt levels. For high debt levels, the supranational authority can choose a

strictly lower debt than the politician would in the outside option. This happens because high

costs of debt can lead the supranational authority to prefer using the resources from the current

period to increase future recapitalizations . Then, part of the supranational transfer is used

towards politician rents, required to keep the politician participating in the agreement given

the binding debt limit. Therefore, in high debt periods, in which the participation constraint

for the politician does not bind, home consumer utility is increased.

The above results shed more light on the interaction between domestic electoral accountabil-

ity and supranational agreements. First, electoral accountability is needed in order to achieve

a Pareto improvement through the partial banking union. Second, the strength of the electoral

accountability, measured by XV, determines the relative change in donor welfare versus home

consumer welfare. While the supranational authority needs electoral accountability in order

to lower rent-seeking, higher voter demands in the home country reduce its ability to achieve

higher recapitalizations and to increase donor household welfare.
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The dynamic model allows for a richer role for fiscal rules compared to the two-period case.

Now, fiscal rules can be used to constrain the politician to lower debt. Under the conditions

discussed above, they can help achieve an increase in the expected household welfare in both

countries.

1.6.3 Debt Dynamics

The outstanding debt level and the equilibrium transfers and intervention rules affect

current policy choices and the new level of debt. In turn, the new level of debt affects the future

transfers and intervention rules that the supranational authority can set. This interaction gives

an equilibrium path for public debt, transfers, and intervention rules. The following proposition

shows that the sequence of debt distributions each period converges to an invariant distribution.

Proposition 17 The equilibrium distribution of debt converges to a unique nondegenerate in-

variant distribution over [b, b].

Proof. In the Appendix. m

Public debt increases for higher liquidity shocks 0 or when the electoral constraint binds

(X = xv). It decreases when the realization of 0 is lower or when the politician does not

face binding electoral demands (x = 0). This happens because the politician is using debt in

order to smooth the costs of interventions and public good provision over time. When a high

liquidity shock 0 or a high electoral shock x is realized today, the value of current spending

increases, and the politician takes on more debt in order to finance higher current spending.

When the liquidity shock 0 is low, or the electoral constraint is not binding (x = 0), the need

for government spending in the current period is lower, so the politician takes on less debt.

Under Assumption 7, the participation constraint for the politician binds at all feasible

debt levels, so the politician is always sharing some of the costs of additional recapitalizations

through decreases in the public good and through higher debt. As the debt level increases,

the required share of the intervention cost borne by the politician decreases. This happens,

as shown in Proposition 11, because it becomes harder for the supranational authority to give

incentives to the politician, to ensure his participation in the banking union. Therefore, the
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equilibrium intervention rule decreases, which means less overall spending on recapitalizations.

Moreover, the relative cost of recapitalizations that must be covered by the politician is lower,

as the more constrained politician cannot contribute as much to the banking union. Thus,

higher debt hurts the donor country both because of lower equilibrium recapitalizations, and

because of it has to cover a higher relative share of the cost of recapitalizations. This implies

that the benefits from a banking union decrease for the donor country as the home country

becomes more indebted.

Assume now the more general case when the upper bound on debt is high enough to allow

for feasible debt values at which the participation constraint for the politician does not bind in

equilibrium. In this case, denote by b the highest level of debt at which Lemma 8 holds. To get

a better sense of the effects of debt, consider the case in which the highest shock values, ON and

xV, are repeated over T periods. Then, after each period, outstanding debt b increases. While

b < b, the participation constraint for the politician binds, and instantaneous home household

utility decreases under the banking union. Therefore, at low debt levels, the cost of higher

rent-seeking outweighs the benefits of a banking union for the home households. When b > b,

the participation constraint is slack, home household utility increases under the agreement,

while the increase in donor household utility is smaller. In this case, a banking union benefits

the home households as well.

The above results regarding the role of debt show that, as the debt level increases, the

benefits from a banking union shift more towards the home country and away from the donor

country. Therefore, in periods of high liquidity shocks, high electoral demands and high debt,

the donor country finances fewer recapitalizations, at a higher cost, while the receiving country

shares less of the cost burden of recapitalizations. This model can provide a framework for

understanding why partial banking unions might be harder to implement in high debt environ-

ments, if the bargaining power rests with the donor country.
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Numerical illustration

The evolution of the public debt over time is illustrated using a numerical simulation.

Consider the following specifications for the utility functions:

v(r) = rd log(r),

u3 (x) = xd log(R(1 - O)w3' + R-x), j H, F

w(g) = gd log(g + g),

where rd, xd gd1gc e R+. Let the parameter values be given by (rd, Xd, gd,gc) = (0.02,0.05,

0.46, 10), R = 1.02, - = 0.75, # = 0.95, y = 0.7 and r = 0. The endowments of the home and

foreign countries are given by (wHI eH eF) = (1, 1, 5). These parameter values ensure that the

donor country has significantly higher resources compared to the home country. The weight

placed by the supranational authority on the home country reflects the extreme case in which

the supranational authority is simply a proxy for the donor country.

Consider the simple case in which the liquidity shock can only take two values, 0 H = 0.2 and

0 L = 0.1, with probabilities f H = 0.1 and fL = 0.9. The probability of the high electoral shock

xV is r = 0.1. The shocks are i.i.d, as described in the setup of the model, and the probability

of each shock is chosen to ensure that the high liquidity shocks and the high electoral shocks

are sufficiently rare.

First, we compare the path of debt under no banking union to that under a partial banking

union without fiscal rules. Figure 1-1 illustrates these results for a realized sequence of liquidity

shocks and electoral shocks over 100 periods, starting from no initial debt. The vertical axis

measures the public debt taken on each period relative to the home country endowment.

As shown in Figure 1-1, public debt increases over time in both cases. A high liquidity

shock or a high electoral shock lead to temporary increases in debt, represented by the spikes

seen on the path of debt. The combination of high liquidity and high electoral shocks leads to

a much larger increase in debt, as shown in period 46. The fast decrease in debt following a
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Figure 1-1: The evolution of debt with and without a partial banking union

high shock is seen because the shocks are not persistent, and the probability of a high liquidity

shock together with a high electoral shock is small. The main difference between the path

of debt under no banking union and the path of debt under a partial banking union is that

debt accumulation is higher at all times under the partial banking union. The policymaker

increases both recapitalizations and rents by borrowing more than under autarky. The model

is characterized by a faster increase in public debt under the partial banking union, without

any amplification or persistence effects.

The left-hand panel of Figure 1-2 illustrates the stationary distribution of debt under no

banking union, and the right-hand panel of Figure 1-2 shows the stationary distribution of

debt with a partial banking union without fiscal rules. The horizontal axis gives the level of

public debt relative to the home country endowment, and the vertical axis shows the probability

(x 100) of the respective relative debt level. The distribution of debt illustrates that a partial

banking union is associated with more debt-taking.

The numerical simulation is also used to illustrate the effects of adding fiscal rules to a
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Figure 1-2: Stationary distribution of debt with and without a partial banking union

partial banking union. The path of debt under the partial banking union with fiscal rules is

illustrated in Figure 1-3 along with the two cases shown previously - no banking union, and

a partial banking union without fiscal rules. Figure 1-3 displays the path of debt under a

sequence of realized (0, x) shocks over 50 periods, starting from no initial debt. The role of

fiscal rules in limiting excessive public debt becomes apparent. Public debt still increases in

response to high liquidity or electoral shocks, but the overall debt accumulation is smaller. The

supranational authority can use fiscal rules to limit rents without decreasing recapitalizations,

and this translates into lower public debt.

Figure 1-4 illustrates the main effect of supplementing the partial banking union with op-

timally chosen fiscal rules: the rents diverted by the policymaker decrease in the periods of

electoral accountability. Rent-seeking decreases when the electoral shock is realized, and this

decrease is larger when fiscal rules are in place. When the electoral constraint is not binding,

rents are the same with or without fiscal rules, which illustrates that fiscal rules are effective

only when complemented by high electoral accountability.
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Figure 1-3: The evolution of debt under no banking union, under a partial banking union with
no fiscal rules, and under a partial banking union with fiscal rules.
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Figure 1-4: Rent-seeking under a partial banking union, with and without optimized fiscal rules

1.7 Conclusion

This paper has studied the welfare effects of a partial banking union in the presence of

rent-seeking and imperfect electoral accountability. It has shown that, under these conditions,

implementing a partial banking union can have negative welfare effects. Within such a banking

union, higher electoral accountability meant to reduce rent-seeking can also reduce needed

recapitalizations and decrease donor country welfare. Strengthening the banking union with

fiscal rules can limit rent-seeking, but such limits also reduce the ability of governments to

engage in desirable spending. These results suggest that policies aimed at tackling one source

of inefficiency might backfire by augmenting the other incentive problems. Yet the above results

show how a policy that jointly sets intervention rules and fiscal rules, optimized for each other,

could achieve a Pareto improvement in consumer welfare, in environments with sufficiently high

electoral accountability. These implications seem relevant for the proposed banking union in
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the Eurozone, in which not all decisions regarding interventions in the banking sector may be

centralized.

The framework presented in this paper opens several avenues for future research. First, the

model assumed a specific institutional structure, motivated by current policy proposals. A nat-

ural complement to this positive analysis is the study of what type of supranational agreements

are optimal in an environment with political economy distortions like the ones described in this

paper, and under what conditions supranational rules emerge as the optimal contract. The

current positive analysis can also be extended to incorporate a richer dependence of electoral

accountability on current policy variables. This would help create a two-way interaction be-

tween electoral accountability and supranational rules, which would enable the study of political

equilibria with endogenous domestic and supranational institutions. Another extension of the

model is to allow for a richer investment environment, including private storage technologies

that could be used for reinvestment along with public funds. Supranational intervention rules

could then be used to balance the political economy distortions from public recapitalizations

with the incentives for household savings and private recapitalizations. Exploring the interac-

tion between public and private transfer schemes within banking unions is a promising area for

future research.
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L.A Appendix

1.A.1 Household Investment and Banks

This section endogenizes the household investment decisions, describes the banks in more detail

and presents the necessary assumptions made such that households decide to invest their entire

endowment in banks.

Households

Every household receives endowment w, j= H, F, at the beginning of each period. It

can use this endowment for direct consumption, or it can decide to make a risky deposit ij in a

bank. Households do not have access to any storage technology. The deposit has a risky return

that depends the an aggregate shock Ot. The return is in terms of consumption goods, denoted

as c (ij ,) . Their instantaneous utility is given by

u(wi - it + c (i ,I t)) + w(g ).

Banks

Banks hold identical, risky investment projects. They do not have any equity and can fund

projects exclusively using household deposits. Moreover, I make the simplifying assumption that

the banks are owned by the same households that hold deposits in them, so that the objective

of the bank is to maximize the expected household utility from private consumption. The

investment technology exhibits constant returns to scale. The initial investment (4' + 4') > 0

determines the size of the project. The project return is subject to uncertainty. Following

investment, an aggregated i.i.d. shock Ot E ) is realized. After the shock, a fraction Ot

of the investment is lost, while the remaining (1 - Ot) fraction of the project is intact. The

intact portion of the project has a rate of return R > 1 in the next period. The distressed

portion does not produce any returns, unless additional funds are reinvested. Following the

observation of Ot and prior to the investment project completion, the bank can reinvest xt new

funds into the project, such that the total size of the project is at most equal to the initial size:

Xt < Ot (if' + if) . Since the households and banks do not have access to any storage technology
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and there is no loan market for the bank to access new reinvestment funds, all reinvestment

funds xt must be provided by the government. The government is the only agent who has access

to loan markets and also has an endowment that cannot be initially invested in private projects.

Therefore, the government is the only provider of liquidity in case of a shock to the project.

The project then returns R((1 - Ot) (4' + if)+xt) consumption units. This timing assumption

precludes the banks from having access to next period's households' endowment. In terms of

household consumption, the investment it made by each households returns R((1 - Ot)if + Xt)

consumption units, depending on the reinvestment Xt made by the government.

The Household Problem

Each household is choosing whether to invest some part of its endowment. Given an

investment i, households receive expected utility: EO [u(wi - ii + R(1 - O)ii + Rxi)] , where

j = H, F. To simplify the problem, the following assumption is made so that households always

prefer to fully invest their endowment rather than directly consume:

Assumption 9 The rate of return R is high enough such that the following condition holds:

EO [u(wi - ii + R(1 - O)ii)] > u(wJ) Vii < wa.

1.A.2 Proof of Lemma 1

For any T < eF, denote by x' the value of x at which the participation constraint for the

politician, constraint (1.5), holds with equality. Then, the participation constraint for the

politician binds in equilibrium if the following condition holds.

[&uH (X ) + (1- ) -uF(Xs)] O j8 w Te+ -j )

aX H sX F9 s T s 7__ +

>7 au H (X ) + (- I &) + w' (e+ 7-- -(1-ri)w'(eF _)

This condition says that the net marginal benefit to the supranational authority from in-

creasing x is larger than the net benefit from increasing transfer T. Therefore, absent constraint

(1.5), the supranational authority could increase x and decrease T, and this way it could achieve
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higher utility.

The above condition can be re-written as:

uH (Xs, 0)[ &xs +

-2?7w' (e +

At q = 0, the above condition holds as y T - > 0 given the setup of the politician's

problem. At r = 1, the above condition does not hold since from the first-order conditions to

the politician's problem it follows that )axs -
w(e + T) andy -

Finally, the left-hand side is continuous in q. It it also monotonously decreasing in rq since

OuH(xS, 0) (xs

&xS Ox s 8OT ) Ox"
<I We +

T X r)

1 + 0

VT E [0, eF]. Therefore, -r* E (0,1) such that condition (1.26) holds Vq < 9*.

1.A.3 Proof of Proposition 3

Assumption 3 implies that the participation constraint for the home government binds in equi-

1.

librium, positive transfers are made and x > x0 + r0. The binding participation constraint

implies

(1 - 7)v(rs) + yw(gHs) _ ( )wH s+ Hs w(gH) >

(1 - y)v(r 0) + yw(gHO) + -yu(R(1 _ 0)WH + RxO) + 07w(gf 0 )

Given the electoral constraint, the above constraint can be reduced to

(1 - 7))v(rs) + 7w (gHs) > (1 )(,r 0 ) -F (gf').
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The policies r, x, gH and gfH are given by the politician's first-order conditions:

A - x = (1 - -)V' ),

A-x = y(1+v)u H/ (x0)

A = Y(1+V)W'(g),

A = -yw'(0),

where A, x, and v are the Lagrange multipliers on conditions (1.2a), (1.2b), and (1.8), respec-

tively.

Denote by x(T) the intervention rule at which constraint (1.29) binds for a given r. Also,

denote by superscript e the policies and multipliers when the electoral constraint binds. From

(1.29), by the Implicit Function Theorem,

'yw(gIse

yw'(gse)

uH(xse )
ax wf(gHs)) ( - -y)VI(rse) (1

which using the first-order conditions, can be re-written as:

Ox
09T X =Xv

7w'(g/Hse)

yw'(gHse) - (1 - y)v(rse)'

and therefore, using x - ax :

ax
OT

Xx xV

Oxe y'(gHse)
a x Tw'(gjIse) - (1 - 7)vI(rse),

and from (1.28), and using the first-order conditions to the politician's problem:

ax yW(gi)
T _-w(g's) (1 -)'(rs)

and
ax

OT XO

ax Y w'(gfs

ax yw'(g~s) - (1 - 7)v,(rs)
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From the above first-order conditions

U H/ (X 0)
wI(gH) A

Since H < (x,) this implies > > Therefore,wI(gHe) wi~H

Yw(gHe) > - (r) and from (1.31) and (1.32):~yw'(g"f) 'yw'(gHfl

Dx Dx
OT x= T x=xv

axx _ ax
For L, v'>Oandv= ,so . The difference - a depends

x=0 ax=x -x=x - x=
on V, the shadow cost of the electoral demands and the marginal utility uH/(x, 0). From the first-

order conditions, (1 + v) = H, and (I + v) = (H). As UH/(x, 0) is lower ! is also-Y (1yv') andp~ Asu ax =X

lower. Under the assumed utility functions, uHi(x, 0) is increasing in o-, such that the benefit

from recapitalizations is smaller at lower values of o-. Then, the difference Dx - ax is-ax - x=0
increasing in o-. In the limit case when o- -+ 0, ! . Therefore, for sufficientlyax _X= ax =v

small u, _x is small enough relative to ! such that axax _ i,,; thea9x X= ax OaX aT 0X= - aX aT =Xx=xv x0* x0xx
necessary condition for this is that - is sufficiently small such that

axe 1 uHi (XeO)ax = wI(gHe)

ax uH/ (X,)
aX v wi(gH)

Then, electoral accountability leads to a lower marginal benefit of transfers to the donor

country; this implies (weakly) lower recapitalizations and transfers, and lower donor household

utility.

1.A.4 Proof of Lemma 6

Below, I derive the conditions on the equilibrium policy functions T(b X, 0) and x(blx, 0) under

which V is concave and differentiable. I then derive the conditions on b'(T, xX, 0) under which

concavity and differentiability of V implies concavity and differentiability of S. Finally, I

show that there exist utility functions for which these properties of the policy functions are

63



consistent. This shows that an equilibrium can exist in which the value functions are concave

and differentiable.

Part 1

Consider a feasible set of transfers, rules and debt, {T, x, b, b'}, given 0 and x. Such a feasible

allocation satisfies:

x < e - b+ T + Ob',

w(e - b ± + f3b' - x) + uH(5 0) > X

b' e [b,

where i = min{0 (wH + F) I

Given the feasible allocation {T, x, b, b'} , a

satisfies

feasible set of policies for the politician {r, gH x}

r +x+gH < e-b+T+b',

r+x > x,

w(gH) A UH(X 0) > X F

< 0 (W H+ WF).

Let A(T, x, b, b') denote the set of feasible allocations {r, gH, xI given {T, x, b, b', x, 0}. Fi-

nally, the equilibrium policy functions T and x are functions of b.

With T(bIX,0) and x(blx,0), let {r(b, b',X, ),gH , X, ),x(b,b',X, )} E A denote the

solution to the following intra-period maximization problem faced by the politician given b, b',

x, and 0.

{r, x, g} = arg max(1 - -y)v(r) + _yuH(X,0) + _YW(gH) (1.37)
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s.t.

r + X + gH < e - b + r(bjX, 0) + Ob', (1.38a)

r + x > x(bjX, 0), (1.38b)

w(gH) + UH(x, 0) > x, (1.38c)

x < 0 (wH - WF) (1.38d)

9 H 0 x >0 r > 0. (1.38e)

Let ro and x0 be the policies chosen by the politician without constraint (1.38b). The

equilibrium policy x(blX, 0) is set such that r O x(blx, 0), because it is a weakly dominated

strategy for the supranational authority to set the intervention bound to at least what the

politician would choose without the bound (otherwise recapitalizations would decrease, which

would strictly decrease the utility of the supranational authority). Therefore, constraint (1.38b)

holds with equality. Then, the budget constraint is a linear function of T(bjX, 0) and x(blX, 0).

Therefore, gH /,e - b + T -x - 3, so gH (b 0) is a concave function of debt if T(bX, 0) -

x(bIX, 0) is concave.

Denote the indirect utility of the politician by

up (b, b' X, 0) = (1 - y) v (r (b, b' X, 0)) + _yuH(x(b V 0), 0) + 7 w(gH(b, b'iX, 0))

If X = 0, then constraint (1.38c) does not bind, and up(b, b'X, 0) is concave if (1 -

y)v(r(b, b'1X,0)) + -uH(xH (b,bIX,0), 0) is concave given x(b IX,).

Claim 18 If x = 0, there exist functions v(r(x(b))) and uH(x(x(b)), 0) that are weakly concave

given x(bx, 0) concave.

To show that the above claim holds, take, for example, v(.) to be an affine transformation

of uH(_); then, r and x are linear functions of x, and v(r(x(b))) and UH(x(x(b)), 0) are weakly

concave given x(blx, 0) concave.

Assuming v(r(x(b))) and uH(x(x(b)), 0) weakly concave, u'(b, VIX, 0) is continuous and con-

cave, by the Implicit Function Theorem. Moreover, if (T(b) - x(b) - b) and x(b) are decreasing

in b, then up(b, V' X, 0) is also decreasing in b.
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If X = Xv, then constraint (1.38c) does binds and u'(b,b'IX,O) = (1--y)v(r(b,b'x,0))+XV.

From condition (1.38c), since gH is a linear function of (T - x - b), it follows that uH(.) is a

convex function of (T - x - b) ,22 and hence r is a concave function of T - x - b. Therefore,

v(r) is a concave function of (T - x - b), so it is concave for T(bjx, 0) - x(blx, 0) concave. The

utility function u'(b, b' X, 0) is concave in this case as well.

Finally, the set of feasible values for b' is given by the set of values at which e-b+T(blx, 0) -

x(blX, 0) + 3b' > 0, and the constraints (1.38b) and (1.38c) are satisfied. Therefore, the set of

feasible values of b', F(bjX, 0), is compact, with upper bound 6, and lower bound given by the

minimum value of b' at which constraints (1.38a), (1.38b), and (1.38c) are satisfied given b, X

and 0.

Part 2

a) Concavity of the value function:

Assuming concavity of E[V(b', x', 0', T'(b', X', 0'), x (b', x', 0'))] we can show concavity of

V(b, x, 0, T, x) by induction.

Consider two feasible values bi, b2 E [b,bl , and b3 =0bi + (1 - 0)b 2 , '0 E (0, 1). Then,

the supranational policies are given by functions T, T(bi, x, 0), 1i = x(bi, x, 0), T2

T(b2 , X, 0), X2 = x(b2, X, 0), T3 = T(b3, X, 0), 13 = j(b, X, 0). Let

{xirigib'} = argmaxV(b,X,0,Ti, x 1 ),

{x 2 , r 2 ,9 2 , b} = arg max V(b2, X, 0, r2, 2 )-

Let

b = 7b1 + (1 - 0)b'2,

and

{x 3 , r 3 , 93} arg max(1 - -y)v(r) + -yuH(X, 0) + Hyw(gH),

subject to constraints (1.38a)-(1.38c) given b3 , b', T3, I3-

22Since uH(X, 0) - w(gH) and gH =e +3b'-b ± -
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Value b' is feasible given F(bjX, 0) compact, and {x 3 , r 3 , g3} are feasible given the above

maximization problem. Since u'u(b, b' X, 0) is concave under the assumptions from Part

1:

V(b 3, X, 0, T, x) > u'(b3 , b'IX, 0) + f3E[V(b')]

> 9 [(U(b 1 , b'|x, 0) + 3E[V(b')]] + (1 - q9) [up(b2 , b'|x, 0) + OE[V(b')-

By induction, the value function V(b 3 , X, 0, T, x) is therefore concave.

b) Differentiability of the politician's value function:

The policy function is continuous, given the compact set F(blX, 0). The implicit utility

function

uP(b, b'Ix, 0) = (1 - -y)v(r(b, b'X, 0)) + yuH(x(b, b'IX, 0), 0) + yw(gH(b, /Ix, 0)) is concave

and differentiable in b. It then follows by Lemma 1 of Benveniste and Scheinkman (1979)

that V(b, x, 0, T, x) is differentiable with respect to b over (b, b).

Part 3

Consider the effects of a marginal increase in T or a decrease in x on the politician's choices

of r, x, and gH, starting from an initial agreement with a binding x.

If x = Xv, a marginal increase in r or a marginal decrease in x relaxes the budget

constraint. Then,

a(r+x)
OT 

0

a(rx) 
ax

. If x - 0, then

Ox
<aT

ax
Ox 0;

OgH _ (X,0)OX

OT wI(gH) 0T

Or 0;
Ox '

0;
aT

agH u'(xOX
O <0;ax w (gH) &

OgH - b
OT OT

aX
aT

U (X, 0) &9x
1

w(H) &T

ab'

O3X

<0

n'(x, 0) a9x+
-+1

wIH ax

0 r -0
09T'

-ax + ax
09x 9x

1 9>0; <0;
OX Ox
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Part 4

Consider now the value function for the supranational authority. Denote the instantaneous

utility function for the supranational authority as

u s(T, X, bIX, 0, b'(T, 1)) =q nH (XTx I,0 'T ),0 7~ H(T gbX0,bT 1)

+(1- )UF(X(T,,bIX,0,b'(Tx)),0) + (1- 7)w(e - T).

If X = 0, then uH (X(Tx, b)) uH (x(x)) which is concave under the assumptions from Part

1. Since uF(.) is the same type of function as uH(.), concavity of uH(.) implies concavity of

uF(.)

If x = xv, then uS(T, x, blx, 0, b'(T, x)) = rxV + (1 - q)UF(X(Tx, b 0, b'Qr, x)), 0) (1 -

rq)w(e - T). From the electoral constraint, uH(X, 0) V- w(gH) Concavity of uF(-) requires

b'(r, x) convex. Under the condition that b'(T, x) is convex, uF(X(TxbI(rx),bIX,0),0) is

concave and uS(r, x, blX, 0, b(T, x)) is concave.

Part 5

Consider feasible values {bl, T1 ,x 1 } and {b 2 , T2 ,x 2} . Let {b3 , T3 , X3 } = 7 bi, T1, Xi} +

(1 - 79) {b 2 , T2, 1 2 }, V'0 E (0,1) . Then, {b 3 ,T3 ,X3} is feasible and satisfies all constraints.

Due to the concavity of uS(T, x, bIX, 0, b'(T, x)), the concavity of S(b, X, 0) follows by induction,

analogous to the proof in Part 2: S(b3 , x, 0) ;> OS(bi, y, 0) + (1 - ')S(b 2 , X, 0). Therefore, S(.)

is concave.

Part 6

Consider the sequence of feasible values bi such that bi -* b; then there is also a corre-

sponding sequence {Tj, Xj} which converges to {T, 4} since the instantaneous utility uS(r, x, b)

is continuous in {, X}. Given the policy correspondence G(b, Tj, IXj), we want to show that if

bI' E G(bj, 73 , xi), then E a convergent subsequence b"j' -* b' with b' E G(b, T, x). Since { Tj, Xi }
are defined over compact sets, {T, x} is feasible. Moreover, it implies a convergent subsequence

{bni'} must exist. Then, by the Dominated Convergence Theorem, b' = G(b, r, x). Therefore,

the policy function is continuous.

Part 7
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Consider the sequence {T, x} associated with the debt b E (b, b). Then, with S(b, x, 0)

concave and a continuous policy function, we can apply the argument of Lemma 1 of Benveniste

and Scheinkman (1979) to show that S(.) is differentiable in b over (b,b).

Part 8

The supranational authority chooses to offer an agreement (T, x)),x > 0, T > 0 each

period to maximize program (1.18). Consider the case when the participation constraint for

the home government binds in equilibrium (i.e., under the conditions given in Assumption 7).

The participation constraint for the politician is given by

(1 - y) v(r) + yuH(x 0) -w(gH) + E [V(b', x', ', T'(b', x', 0'), x'(b', x', 0'))] = (1.39)

(1 - y) v(r 0 ) + _yuH(XOH 0) + _Yw(gHO) + /3E [V(b'0 , X', 0', T'(b'0 , X', 0'), '(b'0 , x', 0'))]

The above participation constraint gives the expression for x(TIX, 0). So,

OuH XUF (X,) 1 x axax lw(g H agH DgH x
+ +(1-) -+_ + ' +

ax ax j T O OT) DgH K9 0 aT

Dw(eF - T) -1 ( b' + b' Ox 01
+(1 -r) + #E + H - =

O ab' j IOT Ox OT

* if x = 0:

au H X)_F - x x H agH DHDO
u x + ( -) x- + + - (1.40)

ax ax jxDOT agH D9T DX OT)

+(1 w(eF - T) + a F E + b 0
DT Lab' OKTHOX OxT

" i fx = x .

_uF ( _ __) _' N O F
(1 - ) K + +E Lb' K D + =x (1 - )w (e_ -). (1.41)

The above condition can be used to derive T(blX, 0). Outstanding debt b and transfer T enter

in the expressions for x, x, gH and b as (T- b) . The utility of the supranational authority from

x and gH can therefore be written as a concave function of (T- b), and the first-order condition

leads to 0 < < 1; moreover, T(bIX, 0) concave can be obtained given the concavity of the
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utility functions. Thus, conditions (1.40) and (1.41) are consistent with a concave function

T(bjx,0). For x(blx,0), b = $& + , since x is a function of (T - b), a is concave for
ax

concave (coming out of (1.39)). This is consistent with T(bIX, 0) - x(blx, 0) concave for

T < x, and b'(T, xix, 0) convex. These properties can be shown to hold by example: the

policy functions that emerge using the log specifications for utility functions in the numerical

simulation of Section 1.6.3 satisfy these conditions.

Then, there exists an equilibrium in which the value functions for the politician and the

supranational authority are concave and differentiable.

1.A.5 Proof of Lemma 7

For any T < eF denote by xT the value of x at which the participation constraint for the

politician, constraint (1.19), holds with equality. Then, the participation constraint for the

politician binds in equilibrium if the following condition holds:

[ uH(X,0) _ F(X,0) Ox(b,X,0,T,x)
O x + ') 9xJ Ox

+ w(gHO) OgH(b, X, 0, T, X) + OS(b,X', 0) Ob(bX,0,T, )
OgH x [ Ob' I Ox

aouH(X, 0) OuF(X, 0) Ox(b,x, 0, T, X) Ow(gHO) agH(b, x 0, T, i)
9 + (1- 09) + OT + 7 a99

[OS(b', x'/, )1 Ob'(b, X, 0, T,X) F

[ Ob' I 9T

The condition says that an increase in the intervention rule and a decrease in transfers

would achieve an increase in the utility of the supranational authority. The condition can be

re-written as:

Ou H(x, 0) + (1 Ou F(x,0)1 (Ox(b, X, 0 TX) _Ox (b, X,0,T, X)Ox Ox I ( Ox Or

Ow(gHO) OgH(bX,0,7Tx) OgH(b, X7 0, T) OgH(b, X, 0,T, 1)

OgH Ox Ox _ OT

OS(b', X') 0') b'(b, X, 0, T, X) Ob'(b, X, 0, T, X ) F+ S#EO+ (1 -) w (e -r) > 0.
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For q = 0, the above condition gives the upper limit b*(,q) on b for which the supranational

authority will prefer to increase the intervention rule, given the decrease in expected future

utility. The condition holds for b 0, and given the continuity of S(b, X, 0), it holds in an

interval around b = 0.

For 1 = 1, the above condition does not hold given the first-order conditions of the politi-

cian's problem, under which

OuH (x, 0) Ox(bX, 0, T, x) Ox(b,X, 0, T, X)
Ox Cx X TOT

Dw(gHO) (gH(bX)oTx) 0 H(b, ,OT) X <

OgH OX X OT

The left-hand side of the condition is continuous in j and b, and monotonous in b and in

j for b < b*(TI). Therefore, there exist feasible values (y, b) under which the above condition

holds.

1.A.6 Proof of Lemma 8

Assume the condition of the lemma holds for b* E [b, b] at x(r) at which the participation

constraint (1.19) holds with equality given 0, X, b*, T. Then, given the politician's problem, the

functions u H (x, 0) and w(gH) satisfy &UH (X,) < 0 and awlgH) < 0.23 The utility function uF

has the same properties as u H it follows that aS(b,XG) < 0. Therefore if the given condition

holds for b*, then it also holds for b < b*.

1.A.7 Proof of Proposition 9

Under Assumption 7, the participation constraint for the politician binds in equilibrium for all

debt levels b E [b, b], and the equilibrium rule x binds in every period.

9
3 Since gH is a linear function of b and x, and x increases in x and weakly increases in b (depending on the

realization of x).
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If x = 0, constraint (1.19) takes the form:

(-y) v(roi) + -yuH(ol H)+ 1yw ) + E [V(b'i, X', O', T'(b' 1, X', 0'), 1'(b' 1, X', O'))]=

(1 - y) v(roo) + -yuH(xoo, 0) + -y w(go)

+OE [V(b'Oo,X', O', T'(b'o, X', O'), x '(b'o, X', 0'))] , (1.42)

where the two subscripts denote that X = 0 and whether g = 1 or = 0. A binding rule

rol + ix0 = xo implies roi > roo and xoi > xoo, given the politician's first-order conditions.

When x = XV, the binding participation constraint (1.19) takes the form:

(1 -) v (r) +yuH (x11, 0) + _Yw(gH) + E [V(b'l ,x', 0', T'(b'i, x', 0'), x'(b'l, X', '))] =

(1 - y) v(rio) + yuH (Xlo, 0) + Yw(gfH)

+E [V(b'io,x', 0', T'(boXOf),x'(b'o, x', o'))] , (1.43)

where the two subscripts denote that the electoral constraint binds and whether p 1 or

p = 0. A binding rule rii + x1i = xi implies r11 > rio and x11 > x1o and r 11 > rio.

Starting at time s, the expected politician utility under a partial banking union (given no

deviation):

V, = max Est- [(1 - 7)v(rt) + YW(g[) + yuH (Xt, 0)] , (1.44)

and the politician utility under no partial banking union in any period is:

VSO = max {Z, -s (1 - y)v(rf) + yw(g[H 0) uH(x7,0t) . (1.45)

In equilibrium, the agreement (T, x) is offered such that the participation constraint for the

politician binds in every period. So V = Vso:

E #-, [(1 _- 7)V(rt) + -YW(gH) + YUH (Xt, Ot)] = E ,3t-- [(1 - y)v (ro)
t+=s t H _

+7W (HO-F _yUH(Xo~ Ot)]. (1.46)
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For any outstanding debt level bt, accepting an agreement with a binding rule x implies

a higher bt+ 1 than under no agreement, given conditions (1.21a)-(1.21d). Then, the problem

exhibits monotonicity in b : the policies r, gH, and x are non-increasing in b (given (1.21a)-

(1.21d)) and b' is non-decreasing in b. So, a higher b implies lower expected future utility for

the politician, and lower expected future household utility:

E 3 t-s-1 [w(gH) _ UH(xt, Ot)] E -S1 [w(gH,O) +UH(xOtj . (1.47)
t=s+1 t=s+1

If the electoral constraint binds in the current period, then the current-period household

utility is fixed at XV. Therefore, the above inequality extends to:

00 00

E #t-s [WH) _+ IH (Xt, O)] < E Y -s [W(gH"') -+ UH (X t)(148)
t=8 t~s

If the electoral constraint does not bind in the current period, then the change in the

current-period utility of households is given by [uH(x 01 , 0) - w() uH(xo, 0) - 0 -

By Assumption 8, the decrease in instantaneous household utility due to gH is larger than the

increase in instantaneous household utility due to x. Then inequality (1.47) can be extended

to:
00 00

E 3 t -S [W (gH) _ UH (xt, ) E>/ t - [W(gf" 0 ) +uH(x ot) . (1.49)
t=s t=8

1.A.8 Proof of Lemma 10

Under Assumption 7, the participation constraint for the politician binds in equilibrium for all

debt levels b cE [b, b], and the equilibrium rule x binds in every period. Also, under Assumption

4, xV is large enough relative to xi such that the electoral constraint still binds both with

and without the agreement Assume a given transfer level T. For the given T, the participation

constraint of the politician determines how high x can be set. Let x(TIx = XV) be the value of

rule x(T) when x = XV, and x(Trx = 0) the value of rule x(T) when x = 0.

When x = 0, constraint (1.19) takes the form (1.42) and when x = XV it is given by (1.43).

The electoral constraint binding in the current period means

uH(X11 0) - W(gH) UH(x 10 , 0) + W(g) = xV. (1.50)
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Therefore, constraint (1.43) can be re-written as

(1 -y) v(r1 ) +RE [V(bi, x',O',T',')1= (1 -y) v(rio) + fE [V(b'o,xO',T',X')] . (1.51)

Consider an agreement (Xj, T) such that ril + xi = xi. Then {rii, x11, g9, b'l} are chosen

given the politician's first-order conditions (1.21a)-(1.21d). Given these conditions, the binding

limit x, implies both x11 and ril increase, gil decreases, and b' 1 increases.

Given the binding electoral constraint (1.50), the value of the public good g-ff is given

implicitly by w(gH) = X'- u (x 1 , 0) and the value of gH is given implicitly by w(gH)

x - UH(xio, 0).

In this case, let 6 denote the increase in (x + r) caused by the agreement, 6 = x, - xio - rio,

and 6= X1- - Xio, 6r = rl - rio, so that 6 = 6x + 6r. Let 6 = gH - gH. Given (1.50) and

the concavity of uH(.) and w(.), it follows that 6g < 6x. So, the increase in debt is given by

06b = 6x - 6r - 69 - T. Also, 6b > 0 since constraint (1.43) binds.

Consider as before two values xi and X2, xY < x2 such that at both these values the

participation constraint binds under the agreement:

(1 - 7) v(rnIlxf) + OE [V(b', x', 0', T'(b1j X/, 0'), x'(b',, x', 0')Ix)] = (1 - 7) v(rio ly')

+ E [V (b'o, X', 0', r-'(b'o, X', 0'), j/'(b'o, X', 0') 1XV)] (1.52)

with j = 1, 2.

Given the first-order conditions to the politician's problem, (1.21a)-(1.21d), b'i%(x[) >

b'o(xf), where b'(xv) denotes the debt taken on given electoral demands XV. Then, given

the concavity of V(.), increases in debt are more costly in terms of continuation utility when

x - xV than when x = Xi, SO 6r(XV) < 6r(XY) and 6b(XV) < Sb(XD), where the effect of a

change in xV on (6x - 6g) is second-order. Hence, x(TIx = xY) > X(T|X = XV). The values

xY and X4 were arbitrary conditional on satisfying Assumption 4. Therefore x(T) decreases

for higher values of xY
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1.A.9 Proof of Proposition 11

The supranational authority is choosing the transfer and intervention rule (T, x) every

period in order to solve program (1.18) subject to the participation of both governments. Under

Assumption 7, the participation constraint for the politician binds in equilibrium for all debt

levels b E [b, bl, and the equilibrium rule x binds in every period. Given the function x(T, x)

derived from the participation constraint of the politician (as shown in the proof to Proposition

10) the supranational authority chooses the value of r to maximize the following utility:

S(b, X, 0) max7 [uH(x(bX,0,Tx(T)),0) + w(gH(b, X, 0, , x(T)))

+ (1 - 71) [uF(x(b X, 0, T,X(T)), 0) + w(eF - T)] + /3E [S(b', X', 0')]

Given the first-order conditions described above, the equilibrium transfer T satisfies:

OuH FX 0) anF(X,0) ax
+(l-7) a I a09x Ox OT

+w(eF T ) as, (a
OT Ob'] OT

aX ax aW(g H) agH agH aX
+ +7 +
axo aT gH K7 aT a 7T

+ - = 01 (1.53)
Ox a(1

. if x = 0:

O uH(X 0) aUF (X 0)~

ax +i(1- ) ax

+( - W(eFT) + E ab'

aXaOx aw(gH) (agH agH ax
H H H )

x9T a+ T XT

(7 T ax =T) -0,

*ifX=X V:

auF( ) 0)aX ax as' aF' ab'ax
(1-+) + -1E __ __+ - .- ' (1.55)

ax \aT ax OT Lb' _ aT ax OaT)9

For a shock 0 and x = 0, let (x0 , TO) denote the equilibrium agreement at which constraint

(1.53) holds, given X0 (TO) as derived in Proposition 10. Similarly, let (x 1 , Ti) denote the equi-

librium agreement when x = XV.

Under Assumption 4, the electoral constraint is binding under the agreement as well as

under no agreement, and the condition for T is given by (1.55).
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Consider the case when x = XV. At a higher xY xl(TIIXV, 0) decreases, as shown in

Proposition 10. The higher xV lowers the continuation utility for both the politician and the

supranational authority. Then &E[V(b' ,X',',')] < 0, and ab'( (rX)) < 0. The decrease in '

implies , < 0, since x is an increasing function of T+ 3b' (the government budget). Also,

aS(b' x',Oaxv) < 0 (by the Envelope Theorem, aS(b, X|xV) decreases as higher b increases the cost

of future debt). Finally, assuming a small enough - as explained in Proposition 3, a X =D

decreases in xV. This implies that in the equilibrium agreement, Ti and xi decrease in response

to a higher xV

Consider the case when x = 0 in the current period, in which case the condition for 7 is

given by (1.54). An increase in XV decreases the expected continuation utility for the politician,

and for every To, it decreases x (To). Then aE[V(b',X','o',f')] < 0 and Qb' < 0. The decrease0 abIOXV I TOa(

in Ob' implies ft < 0. By similar arguments as above aS(b' I'O'1xv) decreases as well. A

higher XV then implies that in the equilibrium agreement, To and xo decrease in response to a

higher x".

From the above, , < 0 and a < 0. By Assumption 7, the supranational authority

always prefers higher recapitalizations x than the politician. So higher xV reduces the utility

of donor households by reducing x. Therefore, expected donor household utility decreases:

00 00

E [uF(xt, 01XvI) F W(eF - TtIXVI)1 <5 LuF(xt, 0KXv) + w(eF - TtIxV)]
t=5 t~ s

vxv > xv

1.A.10 Optimal policy choices with fiscal rules

When the supranational authority is controlling debt, the politician faces a static problem

under the agreement. The participation constraint for the politician is given by (1.42) when

x = 0 and (1.43) when X = XV, with b' being the choice of the supranational authority.

The supranational authority chooses policies (x, T, b'), x > 0, T > 0, each period, to max-

imize program (1.24) given the politician's choices for r, x, and g as functions of (x, T, b') and

shocks 0, x. Denote by 4(X, 0) the Lagrange multiplier to the politician's participation con-

straint. The supranational authority's problem leads to the following first-order conditions,

76



assuming an interior solution for x and b' (and suppressing coefficients for brevity):

(,q + 7(X, )) UH + 0)) H

Ox Ox

+(I - q) uFI(x, 0) a + 'V'(X, 0) [(I - 7) v'(r)] - 0 (1.56)Ox Ox

(97 + 7bX$(x , 0) Ox- (,q + _y4'(X, 0)) W(gH) -1- (1 -q)UF(x, 0) 

( -0,)w'(eF _ T (r) 0 (1.57)

(9q + y(0, x)) uHI(X, 0) FW(gH) + (1 - 9 )UF/(X 0) 9

+"(0, X) (1 - a) V'( r + 0 X)E Ob + 1 E as 0, (1.58)

and the Envelope condition:

as _ ax agH

+(- - q)/ (X, (1.59)

From the above conditions (1.57) and (1.58), the supranational authority equalizes the mar-

ginal cost of interventions through transfers and through debt, (1- 97)w'(eF-T) = -E + (0, X) ,
since T and 3b' have the same marginal effect on policies x, gH , and r.

1.A.11 Proof of Lemma 12

The politician's static choices of x(b,X,0,Tx,b'), g(b,x,0,r,xb'), and r(b,X,0,r,x,b') lead

to concave and differentiable functions uH(.), UF(.) and w(-). Then, by induction, the value

function S(.) is concave. Moreover, the policy functions are continuous, so by the standard

arguments, 24 S(.) is differentiable over (b, b) .

2 4 Lemma 1 of Benveniste and Scheinkman (1979)
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1.A.12 Proof of Proposition 13

As before, the participation constraints for the politician are given by (1.42) and (1.43). When

x = xV, and the electoral constraint binds under the agreement.

Claim 19 When x - xV, the equilibrium allocation has the property that rents are weakly

lower than without the agreement.(ri < r 10).

Proof. Assume an allocation {r 11 , xni, gil, b'n} under the partial banking union. Consider

first the case when ri > rio, where rio is the choice of rents without the agreement in the current

period. The participation constraint for the politician must hold with equality. Therefore,

at T > 0, 1i is binding, and b'l > b'O. Assume a decrease by some small /e of rn and a

decrease of e in b'1, along with a decrease of #E in xi. Without the agreement (1 - -)v'(rio) =

E [a(b' ,O',r'a'). Therefore, (1 - -)v'(rii) < E [av(bI9's ,' I , and the change would

increase the utility of the politician. Moreover, it would not change the actual recapitalization

level xii even though x, is decreased. The supranational authority's utility decreases with

debt b', so a policy of decreasing b' and x, by OE increases the utility of the supranational

authority. Since ri and b'1 were arbitrary, this argument holds for any allocation with ri > rio

and b'1 > b' 0 in which the participation constraint for the politician binds.

If rni = rio and b' < b'O, then the participation constraint is slack. Rents can be decreased

by a small E and transfers decreased by the same amount. This does not change the other

policy choices, the participation constraint of the politician still holds, while the utility of the

supranational authority increases. Therefore, the original allocation was not optimal. E

When X = 0 and the rule x is binding, a decrease in debt b' while keeping T fixed cannot

be realized without a decrease in the provision of the domestic public good g and in the rule

x. This comes out of the binding participation constraint (1.43). The decrease in rule x then

implies a decrease in r and x given the politician's first-order conditions to the static problem.

Under Assumption 7, the supranational authority prefers to increase debt b' whenever pos-

itive transfers are made. Any equilibrium agreement satisfies the first-order conditions for the

supranational authority. This requires that the marginal benefit from an increase in x be equal

to the marginal cost of transfers plus the marginal cost of higher debt to the supranational au-

thority (given its continuation utility). Any decrease in debt to the level of the outside option
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is therefore not optimal, since it would require an associated decrease in x, and the marginal

cost of decreasing x is higher than the marginal benefit decreasing debt, as shown in equations

(1.56)-(1.59).

1.A.13 Proof of Corollary 14

Under the conditions of Proposition 13, the supranational authority would not set debt

higher than b10 . Below we derive the conditions under which the supranational authority would

prefer to set debt below b'. Consider a transfer T, and an allocation {rii, x11, g{ , b' 1} with

b'I = bl 0 (the value of the outside option), such that ril, x11 , and g H are chose to maximize

the utility of the supranational authority given T and b 0 (the debt chosen by the politician in

the outside option).

For x = XV, the electoral constraint binds:

which implies that any decrease in g H must be compensated by an increase in x such that the

electoral constraint is satisfied.

At the {ri, X1 1 , g1, b1} allocation, assume the following marginal change: a decrease in b'

of Ab' and a decrease in r of Ari < #Ab', such that the change in the politician's utility is 0

(1 - 'y) [v'(r - Ar1 ) - v'(r)] + IE [V(b' - Ab', f', 0', TI, x') - V(b', /', 0', T', x')= 0.

Also, decrease x by Ax 1 and increase gH by Ag H, Agf < Ax1 , such that the change in

politician's utility is 0

/H- AgH) _ w'(gfi) =UHI'(Xll 0) _ UHI(XI 1 - Ax1 , 0).W'(il + AiH H1H

Finally, we require -Ari + Agi - Ax1 = -/3Ab'. The condition for this to increase the

utility of the supranational authority when 7 - 0:

(1- )&F(xii0) &9S(b'o,q0', 0', T',X']/A
x- Ax1 < E -Ab.

Ox o10 .
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The above condition can be rewritten as

[ aS(bl0s,<', ',' ') 1
Ax 1  (101.60)
iAbl (1 _ 1,) , F '0)

Condition (1.60) requires a sufficiently small decrease in x11 in response to a decrease in

b'l. In the limit Ari --+ /Ab', so Ax 1 -* 0 and condition (1.60) holds, so a decrease in rents

below the level of the outside option can be achieved. Since the condition is endogenous, we

cannot infer sharper conditions on parameters.

1.A.14 Proof of Corollary 15

Compared to the allocation chosen by the politician in the case without a banking union,

the politician's utility from rents decreases when X = XV, and it increases when x = 0. Consider

the equilibrium agreement (1 0 , TO, b') for x =0 and (x1 , Ti, b') for x = xV. The politician's

expected continuation utility is given by

E [V(b', X', 0', T', x')] ;> E [V(b'o, X', 0', T', X') ,

where b' ; b'. The politician's participation constraint must bind in equilibrium, so rents are

weakly lower under the banking union with fiscal rules and electoral accountability.

A Pareto improvement can be achieved if the expected home household welfare is at least

as large as under no banking union:

E E O-S [W(gH- + H (Xt, 0) > E E pt-s [W(gH,O) -vH (X, 0)
t~s t~s

Lower public debt under the banking union (b'1 < b'O) increases expected household utility

and expected future rents. An agreement when x = 0 reduces household utility, due to the

increase in both recapitalizations and rents, as shown in Proposition 9. Therefore, the overall

effect on home household welfare depends on the expected increase in utility due to the lower

outstanding debt relative to the decrease in utility due to rent-seeking when x = 0.

A higher 7r implies an increase in the expected frequency of periods of electoral accountabil-

ity, so increases the expected household utility. Moreover, the reduction in outstanding debt
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under the partial banking union also implies higher expected future household utility under the

partial banking union relative to the expected household utility under no banking union. In the

limit case in which electoral accountability leaves rents equal to the rents in the outside option,

7r = 1 is necessary for a Pareto improvement. If rents decrease relative to the outside option

when x = xV, then let 7r* < 1 denote the value of 7r at which the expected household welfare

under the agreement equals the expected household welfare under no banking union It follows

that for 7r > ir*, a Pareto improvement can be achieved under the partial banking union.

1.A.15 Proof of Proposition 16

The proof is analogous to the proof to Proposition 11. If the electoral constraint binds

under the agreement, then the rules x that can be set in equilibrium decreases. This happens

both when x = xV and when x = 0, through the effects of lower expected future utility. It

then implies a decrease in donor household welfare.

1.A.16 Proof of Proposition 17

The proof follows the same approach as in the proof of Proposition 3 in Battaglini and Coate

(2008). Let Ot(b') denote the distribution function of the current level of debt at the beginning

of period t. The distribution function 0 1 (b') is exogenous and determined by the initial level

of debt bo. Let 6 = {0, xV} x e and, since the shocks are independent, let P denote the joint

cumulative distribution over 6.

The correspondence implied by the politician's equilibrium choices and the supranational

authority's equilibrium policy choices is given by T : [b, b] x [b,b] - :

(0,00) if b' < b'"n

T(b, b') min {(X, 0) : b'(b, , ,T(b, X, 0), x(b, X, 0)) b} if b' E [b min, b'"max]

(xv, ON) if b' > b ma

where b'm in b'(b, 0, 00, T (b, 0, 00), x(b, 0, 00)), bnmax = b'(b, xV I ON, T(b, ON), x(b, xY ON)).

The correspondence T(b, b', T, X) gives the minimum combination of shocks under which the

equilibrium new debt level would be b' given outstanding debt b. Then, the transition function
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is given by

H(b, b') = P(T (b, b')).

The function H(b, b', r, x) gives the probability that next period's debt will be less than or

equal to b' given the current outstanding debt b. Then, the distribution of debt at the beginning

of any period t > 2 is defined inductively by

Ot(b') =- H (b, b') dot_(b).
Jb

The sequence of distributions /t(b') converges to distribution 4(b') if Vb E [b, b],

limtc- 4'(b') = ?(b'). The limiting distribution is invariant if 0*(b') = fb H(b, b)d/*(b).

To prove that the sequence of distributions converges to a unique invariant distribution, we

must first prove that H(b, b') has the Feller Property and that it is monotonic in b. By Theorem

12.12 in Stokey (1989), the following mixing condition must be satisfied: ]E > 0 and m > 1,

such that for any b* E [b, b], H m (b, b*) ;> and 1 - H m (b, b*) > c where the function H m (b, b')

is defined inductively by H 1 (b, b') = H(b, b') and H m (b, b') = H(z, b')dHml-(b, z).

This condition requires that starting from the highest level of debt b, we will end up at debt

b* with probability greater than E after m periods, and if we start with the lowest level of debt,

we will end up above b* with probability greater than E in m periods.

The mixing condition can be shown to be satisfied given the monotonicity properties of the

equilibrium policy functions, with respect to both b and the shocks 0 and x.

For any b E [b, b] and (X,O) E e define the sequence (qm(b, X,0)) as follows: 0 (b, X,0) = b,

#m+l(b, X, 0) = b'(b, X, 0), assuming that the supranational authority is following the equilibrium

policies T(b, X, 0) and x(b, x, 0). This means that #bm(b, x, 0) is the level of new debt starting from

outstanding debt b, and assuming the same pair of shocks (x, 0) is repeated in periods 1 through

m. By the setup of the model there is a positive probability on each pair (x, 0) , therefore

P(X, 0') - P(X, 0) > 0 for 0' > 0. This implies that H m (b, #m(b, 0, 0')) - H m (b, #m(b, 0, 00)) > 0

for 0' > 00.

Using the above, it can be shown that H m (b, b*) > 0. It suffices to show that for m

sufficiently large, T(qm (b, 0,00), b*) > (0,00) . Then for any such m, given the above prop-

erty, T(#m(b, 0, 0'), b*) > (0, 00) , for any 0' > 00. From the politician's first-order condi-
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tions, the realization of shocks (0, 00) implies a decreasing debt b'. Suppose that 0m(b, 0, 00)

converged to some b** > b, then in the limit, by the continuity of the policy functions,

limm- g'(m(b, 0, 00), X, 0) = g'(b , x, 0) for all pairs (x, 0). However, the policy g is are

strictly decreasing in 0, which contradicts the above convergence assumption.

The analogous argument can be made starting from b, given repeated ON shocks, to show

that 1 - Hm(b, b*) > E.

Therefore, the necessary conditions are satisfied for a unique invariant distribution.
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Chapter 2

Politically Feasible Public Bailouts

2.1 Introduction

The amount of public funds and the variety of programs used by governments to support the

financial sector during the 2008-2009 crisis have been unprecedented.1 Governments intervened

through programs ranging from specific, targeted transfers meant to inject capital in particular

institutions, to broader, untargeted interventions aimed at supporting struggling industries and

lowering the rates at which firms can borrow in the market.2 Two key characteristics stand out

when examining these policy choices.

First, the bailouts of struggling financial institutions at the beginning of the crisis faced

significant voter disapproval. 3 Part of the negative public opinion involved the question of

whether these bailout packages were a necessary response to the crisis or too large a rescue

offered to lobbying banks. 4 Voter backlash to these measures was reflected, for example, in the

'See Block (2010) for a description of the different programs and the estimated costs associated with them.
2For example, permitting discount window loans to be collateralized by high grade private securities, open-

ing the window for non-bank financial institutions, actions which essentially reduce the interest rate faced by
borrowers.

3 These interventions included, in the US, taking Freddie Mac and Fannie Mae into government conservatorship
or the capital injections into the largest private U.S. banks under the Troubled Asset Relief Program (TARP),
passed in October 2008.

4 See, for example, Neil Barowsky, "Where the Bailout Went Wrong," The New York Times, March 30, 2011,
page A27; Block (2010) provides referrences to from Jackie Calmes, "Democrats Seize on Oversight," Washington
Post, April 19, 2010, at Al, and Jim Puzzanghera, "Debate Begins on Final Overhaul Reform," Chicago Tribune,
June 11, 2010, at C31.
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difficulty of passing another bailout program through the US Congress later on the crisis, in

order to rescue troubled car makers. 5

The second key feature that stands out is that, in spite of voter opposition, governments

continued to intervene in the economy in order to avoid a systemic collapse, and they used

a combination of targeted and untargeted interventions, along with a fragmentation of inter-

ventions among different "on-budget" and "off-budget" institutions, such that only part of the

bailout programs counted as government spending.6 In the United States, the Treasury im-

plemented capital assistance programs in conjunction with the Fed,7 it also developed several

programs that were aimed at supporting struggling sectors rather than being targeted at par-

ticular firms, 8 and it provided indirect assistance through special tax breaks. 9 A similar pattern

was also observed in Europe. For example, Germany began by directly rescuing its struggling

banks using public funds. 10 The government introduced a program to guarantee loans and help

shore up equity in troubled banks in October 2008, followed by untargeted programs passed

through the parliament in November 2008 and February 2009, both of which included a com-

bination of untargeted support measures such as tax breaks, provisions for underwriting credit

to struggling firms, and subsidies to industries.1 1

Given the above two features of the crisis response, the question that emerges is whether the

observed government policies were a result of voter backlash followed by political stalemate, 12

or something to be expected even in the absence of political stalemates. This paper argues

5A proposed bailout of the auto makers failed to pass a Senate vote in December, 2008. Afterwards, the
President redirected funds meant for financial institutions from the TARP, in order to bail out the auto makers.
For more details, see Stephen Labaton and David M. Herszenhorn, "White House Ready to Offer Aid to Auto
Industry," The New York Times, December 12,2008, page Al.

6For more details on these programs and accounting methods, see Block (2010).
7 The most significant is the Term Asset-Backed Securities Loan Facility (TALF) set up in November 2008

to offer capital assitance to struggling firms; it was amended in December 2008 to extend loans with longer

maturities and to accept a broader range of collateral.
8 For instance, the Car Allowance Rebate System to help car dealerships and car makers, and the Loan

Modification Program for Homeowners, aimed at helping indebted households, both passed in 2009.
'For more details on these programs, see Block (2010) and the summary document prepared by the Congres-

sional Research Service, available at http://www.fas.org/sgp/crs/misc/R41073.pdf (accessed March 5, 2014).

"Starting with Hypo Real Estate and BayernLB in October 2008, followed by Commerzbank, Germany's

second largest bank in January 2009 (source: the New York Fed's International Responses to the Crisis Timeline)

"Source: The Library of Congress Research Reports: Financial Stimulus Plans: Recent Developments in

Selected Countries (http://www.loc.gov/law/help/financialstimulus_ plan.php).
"Mian et al. (2012) provide evidence about increased polarization and fractionalization following crises, which

may explain the difficulties in reaching compromise.
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that these two features of the crisis are an outcome that emerges in the absence of any political

stalemate, given voters' available instruments for providing incentives to their elected officials.

Such instruments are generally restricted to removal from office through elections, based on

the information that voters posses about how appropriate the actions of the government are

relative to the gravity of the crisis. Using the information available to them, voters evaluate

whether their representatives are using the public funds in their constituents' interest, and they

decide whether to reelect the incumbents. This paper builds a model that sheds light on why a

shift over time from targeted to untargeted interventions can be in the best interest of voters.

The paper presents a principal-agent model in which government intervention is decided

by an elected politician, who cares about maximizing a weighted sum of the economy-wide

output. The output in the economy is produced by firms, and each period a fraction of firms

is hit by a shock that causes a loss in their investment projects. After this shock hits, firms

can reinvest funds in their projects; however, only the funds reinvested in projects that suffered

losses give positive net returns, while investing additional funds in the healthy projects would

be not be cost effective. The funds for reinvestment can come from the firm's own reserves or

from public funds, through the government. The firms hold identical projects ex-ante, but they

differ based on whether or not they are connected to the government. Connected firms can

lobby the politician for public transfers, and this leads to the politician placing more weight on

the output of connected firms. It also results in a difference in objectives between the politician

and voters, since voters do not benefit from the firms' lobbying activities. The government can

choose to make public funds available to firms either through targeted transfers that are directed

at a specific firm or through untargeted transfers that are given to all firms. The politician

is biased towards using targeted transfers, which can be directed at connected firms. Finally,

at the end of each period, elections are held, and voters can decide to remove the politician

from office. They make this decision based on the information available to them about the size

of the shocks hitting the economy and about the size of targeted versus untargeted transfers.

Therefore, private information plays a key role in the model. Voters cannot directly observe

the size of the shocks that hit the economy, or the fraction of connected firms that are not

distressed but lobby the government, and they must rely on reports from the politician.
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The main result of the paper is that, in equilibrium, voters provide dynamic incentives for the

politician to limit the transfers made to firms who engage in lobbying activities, and for which

the public transfers would be socially inefficient. Following a crisis period that requires a large

government intervention, the politician is more restricted from using targeted transfers in the

future. Voters implement the restriction by conditioning reelection on the politician reducing

the funds allocated to targeted transfers. The voters' restrictions are then relaxed after periods

with low government transfers. The intuition for this result is that a politician who reports a

high need for government intervention will initially be allowed to engage in public bailouts, even

if voters know that some of these funds will be used for inefficient transfers to lobbying firms.

This would be acceptable to voters given the severe decrease in household consumption in the

absence of bailouts. Yet, if the same need for government transfers is reported next period as

well, then voters are more likely to infer that the public funds will be used by the politician

for inefficient transfers to lobbying firms rather than needed bailouts. Therefore, they will be

less willing to keep the politician in power. Faced with a tougher condition for reelection, if the

crisis indeed requires government intervention, then the politician will be forced to intervene

in the economy through other types of transfers. This optimal incentives scheme shows why

voters would prefer to make it more difficult for successive targeted bailout programs to be

implemented, determining a switch towards untargeted transfers.

A second result of the paper is that the persistence effects of current policies on future

reelection conditions can continue into the long run. Dynamic incentives continue to be provided

over a long time horizon, leading to variation in the balance of targeted and untargeted transfers

used by the government over time. In the long run, if the politician and voters are equally

patient - they discount the future at the same rate - then the equilibrium policies chosen by the

politician will converge to either using only targeted transfers or only untargeted transfers. This

result mirrors the immiseration result obtained in Thomas and Worrall (1990) or Atkeson and

Lucas (1992), and reflects the need for voters to commit to increasing rewards and punishments

over time in order to offer incentives to the politician. Yet, if the politician is more impatient

than the voters, then the need for increasing rewards and punishments is reduced, since the

politician places a lower relative value placed on payoffs far in the future. Then the voters allow

both types of transfers in the long run and there will not be convergence towards one type of
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intervention.

The model also considers the role of public debt in affecting the politician's policy choices.

The politician's ability to take on debt makes incentive provision more costly to voters, because

it gives the politician more flexibility in determining the government intervention budget, while

voters only have limited means of punishing inefficient transfers. The main result of this part is

that debt limits the extent to which removal from office can be used as an effective instrument

to influence politician behavior. High outstanding debt also creates a force for lower restrictions

on targeted transfers. As the government has fewer overall resources in the current period, there

are higher costs to using less efficient transfers in order to limit inefficient transfers. Yet, the

overall effect of public debt on voter welfare is ambiguous. Public debt allows the politician to

smooth the cost of government interventions over time, which is beneficial to voters. Yet, the

cost of providing incentives to the politician is higher. The implication is that debt limits or

budget balance requirements can be preferred by voters in high rent-seeking environments, in

which inefficient transfers are very costly to voters. Otherwise, public debt is welfare increasing

for both voters and the politician because it facilitates smoothing the cost of interventions over

time.

Finally, an extension of the basic model considers the case in which the government can

also provide a non-financial public good along with the transfers to firms. This non-financial

public good is valued equally by both households and the politician. The presence of the non-

financial public good makes the trade-off between the different types of transfers more complex.

If voters decide to increase the restrictions on targeted transfers in order to provide incentives

for the politician, then this might no longer have the effect of increasing untargeted transfers.

In fact, voter restrictions on targeted transfers to financial firms result in higher provision of

the non-financial public good, possibly without any increase in untargeted transfers to firms.

Voters therefore have more control over the size of financial interventions. At the same time,

however, it becomes harder to reduce inefficient transfers without reducing total support for

the financial sector.

Related literature. The analysis of optimal government intervention in financial markets

has in most cases assumed that decision-making is done by a benevolent government that
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maximizes social welfare (Holmstr5m and Tirole, 1998; Gertler and Kiyotaki, 2010; Gertler and

Karadi, 2011; Farhi and Tirole, 2012b; Diamond and Rajan, 2012). Papers in this literature have

focused on the responses of private agents to an expected government intervention in financial

markets. Farhi and Tirole (2012b) highlight the moral hazard and strategic complementarities

induced in the market by a time inconsistent government intervention policy. Philippon and

Skreta (2012) also study the optimal government intervention in a market with adverse selection

over private assets. They show that minimum cost public interventions can be achieved through

targeted means, using debt contracts or debt guarantees. Similarly, Philippon and Schnabl

(2013) study the optimal government intervention when the financial sector suffers from debt

overhang. This paper also studies optimal government intervention, but it focuses on the

incentive problems that emerge at the level of the government.

Several recent studies have provided substantial evidence that political economy considera-

tions affect the decision making process of the government regarding interventions in financial

markets. Lobbying and political rent-seeking have been shown to influence what type of inter-

vention the government engages in (Mian et al., 2010), or which firms receive public bailouts

(Faccio et al., 2006). Moreover, 'pork-barrel' expenses played an essential role in the passing

of legislation regarding public purchases of private financial assets(Drazen and Ilzetzki, 2011).

I contribute to this literature by studying the incentives problem that emerges when elected

officials can derive political rents by making transfers to connected firms.

This paper builds a principal-agent model similar to Acemoglu et al. (2008). They study the

dynamic incentives problem with a rent-seeking politician, in a standard neoclassical growth

model. This paper studies a problem with similar constraints, but the analysis abstracts away

from capital and taxation distortions. Instead, it focuses on the distortions due to the type of

firms who receive transfers from the government as a result of lobbying. Moreover, it considers

the existence of private information regarding the shocks affecting the economy.

The private information environment used in the paper is an extension of the models of

Atkeson and Lucas (1992) and Thomas and Worrall (1990). If features two different shocks

which are privately observed by the government each period. The two shocks capture the

fraction of distressed firms and the fraction of connected firms which are distressed. While
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the total effect of the shocks on aggregate output can be observed at the end of each period,

the combination of shocks that led to this outcome cannot be perfectly inferred, resulting in a

model with properties similar to Atkeson and Lucas (1992).

The paper is related methodologically to Farhi and Werning (2007), who study an optimal

incentives provision problem in the presence of private information and different discount rates

between principal and agent. Also, Sleet and Yeltekin (2008) consider the credibility of allo-

cations in dynamic games with private information, and show that optimal politically credible

allocations can be solved as virtual planning problems with social discount factors in excess of

the private one. Another related paper is Ales et al. (2012), which adds private information to

a mechanism similar to the one in Acemoglu et al. (2008). They focus on the issue of politi-

cian replacement on the equilibrium path. In this paper, the focus is on the variation in the

incentives provided by voters to the elected politician, and not on the question of endogenous

replacement.

Finally, there is a vast empirical literature studying the effects of lobbying, rent-seeking

and electoral constraints on government policy. Mian et al. (2010) provide empirical evidence

related to the role of lobbying and political influence in the policies adopted in the United

States in the lead up to the recent financial crisis. They show that campaign contributions

from the financial services industry were associated with a higher likelihood of congressional

voting in favor of legislation that encouraged the subprime mortgage credit expansion. Duchin

and Sosyura (2012) investigate the link between corporate political connections and government

investment under the TARP. They find that politically connected firms are more likely to be

funded, yet investments in politically connected firms underperform those in unconnected firms,

which suggests that political connections lead to distortions in investment efficiency. Igan et al.

(2011) study lobbying activities before the 2008 financial crisis, and they find that lobbying

lenders faced higher probability of receiving a public bailout during the crisis, which again

suggests that lobbying and political connections play an important role in government policy

choices. Also, Cohen and Malloy (2010) show that personal connections amongst politicians

have a significant impact on the voting behavior of U.S. politicians. The effects are significant

when considering voting over bills that do not affect the representative's constituents. This
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provides further evidence on the inefficiencies that can emerge when the interests of politicians

differ from those of their voters. For the European case, in a comparative study of four dif-

ferent government responses to the recent financial crisis, Grossman and Woll (2013) argue

that the type of institutional business-government relationship existing in each country, more

specifically whether banks negotiate with governments one-on-one or collectively, determines

the composition of the bailout packages between direct government bailouts and other forms of

indirect government support.

The rest of the paper is organized as follows. Section 2.2 outlines model. Section 2.3

provides the analysis of the model and the equilibrium. Section 2.4 considers the equilibrium

policies when the government has access to public debt. Section 2.5 describes an extension that

allows the government to also provide a non-financial public good along with the targeted and

untargeted transfers. Section 2.6 concludes.

2.2 Model

2.2.1 Environment

The economy consists of a continuum of firms, a continuum of households and an elected

politician selected from a pool of identical politicians.

Firms. Each firm holds a production technology f(kt) that converts capital into consumption

goods. The production function f(k) is concave, increasing and continuously differentiable in k,

with partial derivative denoted by fk, and limkO fA > 1, limk, 0 fA = 0, and f(0) = O.Capital

fully depreciates at the end of each period. Firms are owned by households and are supplied

with capital kt each period. I assume that firms cannot enter into debt contracts with other

parties (or with each other), so their only possible sources of funding are capital supplied by the

owners and public funds from the government. While this is a strong assumption, it is made in

order to isolate the inefficiencies emerging at the level of the government from the inefficiencies

due to the capital market.

Each period t, a fraction Ot of the projects become distressed. The fraction of distressed

projects, Ot, is an i.i.d. random variable whose distribution is discrete over 0) {01, 02, N I
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with probability 7r(On), n = 1, ..., N. If distressed, a project suffers a loss of x of its initial

capital, where 0 < x < k. If not distressed, the project pays off f(kt) consumption units.

The key ingredient of the model is that the firms also differ in terms of their ability to lobby

the government. A fraction v of firms are connected to the elected politician and therefore can

lobby the politician for transfers. The politician derives political rents from any transfers that

will be made to the connected firms who engage in lobbying, as described below. Each period,

a fraction of the connected firms will be distressed, while the others will not suffer any distress.

While the total share of distressed firms in period t is Ot, the share of connected firms that

become distressed can be different from Otv. 13 Denote the fraction of firms that are connected

and not distressed in period t by yt, and let -y be distributed with g(-y).

Households. Each household receives an endowment k of capital goods each period, and

each household owns a firm. The endowment k is assumed to satisfy fk(k) = 1. Therefore, any

investment above k would produce a return less than 1. Households cannot sell shares in their

projects to other households. This assumption shuts down the channel for risk-sharing between

households. The analysis would be identical if we allowed each household to build a perfectly

diversified portfolio of shares in each project. Yet, by having the ownership of each firm differ,

we can obtain the setup for the key assumption of this model - that some firms are connected

to the government while others are not. This assumption has in the background the idea that

some households are connected to the elected politician, while others not, and therefore the

connected firms must be owned by the connected households.

Households do not have access to any storage technology that allows the transfer of resources

between periods, so all output must be consumed in each period. At the end of each period,

households receive consumption goods ct given the output of its firm. Each household cannot,

however, observe the values of Ot, the fraction of firms that were distressed. The assumption

that Ot is not observable to households captures the idea that households cannot observe the

total fraction of firms that are considered in need of funds. They can observe whether their

firm is in need of funds, but not the needs of all other firms.14

1 3 Although in expectation it is E [0] V.
14In the current version of the model, distressed firms can only get additional funding from public sources, so
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Households are risk-neutral, and each household j receives instantaneous utility from con-

sumption each period,

Ut, = ct,.

They are infinitely-lived and discount the future at rate 3. Therefore, their expected lifetime

utility of each household j is given by:

t

Elected politician. The allocation of resources is delegated to an elected politician. The

politician maximizes a weighted sum of household utilities (or firms' output), where households

receive different weights depending on whether their firms are connected to the politician or

not. Connected firms can lobby the government, which provides the politician with rents. The

result of the lobbying process can be summed up in reduced form as the politician placing a

higher relative weight on the output of connected firms. This reduced form outcome can be

obtained from the standard Grossman and Helpman (1994) model. To simplify the analysis,

we consider the case in which distressed firms lack the funds to engage in lobbying activities,

so that only firms that are connected and not distressed can lobby the politician. The political

rents that result from this process are reflected in higher weight being placed on the output of

firms that lobby the politician. Let this relative weight be denoted by R > 1.

The role of lobbying in political decision-making, and the political rents it generates have

been the subject of a large empirical literature, as described in the introduction. In the recent

financial crisis, campaign contributions were shown to have played a significant role in the

passing of legislation regarding public intervention in the financial sector.' 5 Also, targeted

government interventions involve the purchase of assets from selected firms. Recent evidence

by construction all distressed firms are in need of public liquidity. Yet, the model could easily be modified to

include private borrowing, so that some distressed firms can borrow additional funds in the market, while others

are constrained and cannot borrow in the market, requiring public liquidity. Then, households would observe

which firms are distressed and which are not, but they would not observe who is in need of public liquidity versus

who is able to borrow in the private market. Therefore, Ot would capture the fraction of firms which cannot

borrow in the private market and need public liquidity.
5 Mian et al. (2010) show that campaign contributions from the financial services industry were associated

with a higher likelihood of congressional voting in favor of legislation supporting the subprime mortgage credit

expansion.
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from the government purchase programs during financial crisis shows that a significant portion

of the private assets were overvalued, and that politically connected firms benefited more from

targeted government purchases. 16 Therefore, both campaign contributions as well as targeted

purchases of private assets can generate political rents, and this model captures this aspect

of the political process through the weighting of the output from different firms in the utility

function of the politician.

Each period, the elected politician receives government endowment T, which for now is taken

as exogenous (tax distortions are ignored). The politician observes the aggregate shock Ot, the

fraction of distressed firms, as well as yt, how many connected firms are not distressed and can

therefore lobby.

The politician can transfer funds to firms in period 1. Funds can be transferred directly

- targeted to specific firms - or indirectly through untargeted transfers to all firms. Denote

the targeted transfers to a firm j by gtj and the untargeted transfers to all firms by g'. Since

firms only differ in whether they are distressed or not, and whether they are connected to

the government or not, the targeted transfers will only differ along these dimensions as well.

Therefore, let gt be the targeted transfer received by a distressed firm, and g' the targeted

transfer received by a connected firm that is not distressed. Finally, for completeness, we can

denote by g'd the targeted transfer received by a firm that is not connected and not distressed.

Yet, under the assumptions made below about the size of the government budget, the firms

that are not distressed and not connected will not receive any targeted transfers since these

transfers would be inefficient, and so gtd = 0.

The model embeds the following political economy friction: the politician can derive political

rents by transferring funds to politically connected firms, through either targeted transfers or

through untargeted transfers; however, untargeted transfers cannot be restricted to only a

subset of firms, which makes them more expensive. The targeted transfers can bring political

rents at a lower cost, since they can be directed at the firms that are connected to the politician.

This setup is motivated by the fact that targeted interventions capture bailout programs under

16Duchin and Sosyura (2012) estimate empirically the effects of political connections on the funding made
available to private firms though the TARP program.
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which the government can choose the beneficiaries and overpay for the assets it buys. Untargeted

transfers, on the other hand, are meant to capture the type of programs implemented by the

Treasury in conjunction with the Fed, aimed at providing easier access to funds for all firms.

The politician's budget constraint each period is then given by:

SgtT + tge" + (I - Ot - 7t)g' + g < , (2.1)

or, incorporating g'ld = 0,

Otg d + 7tgt + g < T. (2.2)

The politician's instantaneous utility is then expressed as:

Vt - tf(- Xt + gd + g)+ (1 - Ot - -t)f(k + g) + Rytf(k + g'+ gt)] . (2.3)

The politician discounts the future at rate <3 . The different discount rate captures the

fact that, compared to the voters, the politician may care more about the present outcome than

about the future. 17 Therefore, the politician maximizes the following utility:

V = Vt, (2.4)
t

or written in recursive form:

Vt = Vt + /3E [Vt+1] (2.5)

Private Information and the electoral process. The politician is subject to the following

form of electoral control. The households have the power to vote the incumbent politician out

of office at the end of each period. We assume that the households have solved all collective

action problems, and as voters, they maximize the sum of utilities of all households, with equal

1 7 The justification for the difference in discount factors is also discussed in Farhi and Werning (2007), Acemoglu
et al. (2008), and Sleet and Yeltekin (2008).
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weight on each household's consumption:

Ut =EotY [otf(k - Xt + gt + g1) + (1 - ot - 'yt)f(k + g;) + "yt f(k + g+ g) . (2.6)

The ability of the voters to punish the incumbent politician is limited by the information

available to them each period. They cannot observe the values of shocks Ot, the fraction of

distressed firms, and yt, the share of connected firms that are not distressed and therefore have

the ability to lobby for funds. They can only observe the total tax revenue T and the total

amount of funds disbursed towards targeted interventions - (otgd + 'Ytgc)- versus untargeted

transfers (gt).

The politician can observe the shock Ot each period and send a message Ot to voters about

its value. After sending this message, the shock -yt is observed by the politician, but it cannot be

transmitted to voters, i.e., it is not observable or verifiable to voters. The assumption that yt is

observed after the message Ot is sent is meant to capture the fact that -Y cannot be transmitted

to voters, and also that the rents derived from connected firms are not known before the direct

intervention is approved. Once the direct interventions are possible, firms will have an incentive

to lobby for funds.

Voters set a replacement strategy at the beginning of the period and any replacement

is done at the end of the period, after the report 0 is sent, the total targeted intervention

(7ytg,+Otgd) and the untargeted transfers (g') are observed. 18 If replaced, the politician receives

the exogenous utility V. The value V is assumed to be low enough such that incentives can be

offered to the politician, but also sufficiently high such that the voters' preferred policy cannot

be implemented. Denote by pt E {0, 1} voters' replacement decision, where pt = 0 stands for

replacement.

18 An equivalent system would give voters the opportunity to replace the politician at the beginning of each
period. The main characteristic of this electoral system is that it allows voters to condition their replacement
decision on the message kt and the government policies in period t.
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2.2.2 Timing

Consider the following game. Each period, the economy starts with a politician in power

and the following sequence of events happens:

1. Nature chooses shocks Ot and -yt;

2. Voters choose a strategy Tt for politician replacement given the history of all reports Oj,

j = 0, ... t;

3. The politician observes O, and sends message Ot about the current shock Ot;

4. The politician observes -y and decides transfers {g', gtc, g } ;

5. If Tt = 1, the incumbent is replaced with an identical politician;

6. Each household h receives consumption goods ct according to the output of its firm.

2.3 Analysis

2.3.1 Equilibrium Concept

Let ho {g, , .00., g7,Ot} be the public history of the game up to and including period t.

Let h' h Uf{o7, ,7 g..., O, -ye, gt} be the history of outcomes observed by the politician up to

period t. Let T~ho be the continuation strategy of the representative voter, and let Flhi be the

continuation strategy for the incumbent politician. We consider sustainable equilibria (Chari

and Kehoe, 1993), in which both the voters' and the incumbent politician's decision rules are

required to be sequentially rational. The strategy for the voters T solves the voter problem if

for every ho, T~ho maximizes the expected sum of household utilities given F. The strategy

F solves the politician's problem if for every hl, the continuation strategy Flhl maximizes

the politician's expected utility given T. A sustainable equilibrium then consists of the set of

strategies {T, F} where T solves the voters' problem given F, and F solves the politician's

problem given T. I focus on the best sustainable equilibrium from the perspective of voters,

that maximizes the weighted sum of household utilities. By the Revelation Principle, we can

restrict the analysis to equilibria with truthful reporting on the part of the politician.
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Given the strategies defined above, I begin by characterizing the set of sustainable policies

that can be supported in equilibrium. First, let F(h _1 ,Ot) denote the set of targeted interven-

tions - ytg + Otgt- given report Ot, after which voters would reelect the incumbent politician.

Then, let #t = g , g } be an allocation of the government budget between targeted transfers

and untargeted transfers. The allocation #t is feasible if the following conditions are satisfied:

Yt t + Otg + g' < T, (2.7)

g4 > 0; 9 d> 0; g" > 0. (2.8)

The first condition limits the government expenses to the available government budget

each period. Condition (2.8) bounds each type of transfer to be non-negative. Moreover, the

politician will be reelected after proposing allocation #t if the total targeted interventions -

7tgg + Otgt- are in the set acceptable to voters, i.e.,

#t E F(ho_,Ot). (2.9)

Finally, the politician reports truthfully the need for funds if at allocation #t the following

holds for each t

v(h_ 1, Ot, ytIOt) + IE [Vt+1(h'_i,Ot,ytj0t)] > v(h'_ 1,Ot,7I|t) +

E [Vt+1(h_, O, -Syt1t)] , VOt E 0(2.10)

so that the politician is better off reporting the true need for liquidity rather than sending any

other report Ot.

The following proposition establishes that the above conditions must be satisfied for any

allocation Ot to be part of a sustainable equilibrium.

Proposition 20 The sequence of allocations {#}t-O,.., is supported by sustainable equilibrium

strategies if and only if conditions (2.7)-(2. 10) are satisfied for each #t, t = 0,...,oc.

Proof. In the Appendix. m
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Given the results of Proposition 20, let <D denote the set of allocations #t are supported by a

sustainable equilibrium. For the rest of the analysis, we will consider only the allocations that

belong to set <b. To make further progress in analyzing the resulting equilibria, I proceed to

analyze the constrained maximization problem in three steps: first, derive the properties of the

reelection condition chosen by voters each period given a report Ot and the observed policies

{g', (r - g') }; second, study the problem for the incumbent given the voters reelection condi-

tion; third, derive the inter-temporal problem for the voters given the incumbent politician's

response to their reelection strategy.

2.3.2 Voters' Reelection Strategy

At the beginning of each period, voters set their reelection strategy. They can commit to

this strategy, and at the end of the period, either keep or replace the incumbent politician.

Each period, voters can condition their replacement decision on the report Ot and the observed

distribution of government funds, between untargeted transfers g and targeted interventions

(Tg).(T - gt)

Lemma 21 For every report Ot, there exists g*(h _1 ,Ot) > 0 such that Vg (ht_1 ,Ot) > T -

g*(ho_ ,0t), g'(ht-_1, Ot) E F (hto_1, t) and Vg (ht_1, Ot) < T-g*(ht- , Ot), gt(ht 1, t) F(ht- , Ot).

Proof. In the Appendix. m

Lemma 21 states that, for each report Ot, the voters will limit the total targeted inter-

ventions (targeted transfers and rents) to a maximum level of g*(h_ 1,Ot). A level of targeted

interventions above this limit would be welfare-reducing for voters; it would lead to a decrease in

untargeted transfers that would be costlier to voters than the gains from higher targeted trans-

fers. This is due to the higher utility cost of decreasing untargeted interventions, specifically

the increase in political rents.

2.3.3 Politician's Problem

Given the results summarized in Lemma 21 regarding the voters' reelection strategy, we

can now analyze the problem for the incumbent politician. In case of removal from office, the
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politician receives V, as described above. Therefore, for each report Ot, the politician will offer

policies qt E '(ho ,Ot), which by Lemma 21 implies that the following constraint must hold:

Stg + Otg < gt*(0t).

Then, each period, the politician chooses {g, g, giOt} to maximize (2.5), taking into

account the cutoff g* (h 1,Ot) for targeted interventions above which voters would remove him

from power. In recursive form, the politician's problem for each report 0 is given by:

V (,y, g* (c)) xdgcgiI V (0, Y, g * () [v' ()',',g*' (+2 ) (2.11)

subject to

ygC+ gd < g* (2.12)

Ygc + Ogd + gi < T, (2.13)

g9> . gd > 0; g, > 0. (2.14)

Constraint (2.12) is the re-election constraint imposed by voters given report 0. Constraint

(2.13) is the resource constraint of the government, and constraint (2.14) is the non-negativity

requirement for all government policies.

Denote by OP () {gd (0, y, g* ()) ,gc (0, 7, g* () ,g2 (Oyg* () the set of poli-

cies that satisfy conditions (2.12)-(2.14). Given the concavity of the politician's instantaneous

utility v (0, 7, g* (O)) and the linear constraints, it follows that the solution to the system

(2.12)-(2.14) is unique, and V (0, -y, g* (O)) is a well-defined function. Since there are no inter-

period linkages other than through the voters' strategies {g* (0) }, the politician's problem

given g* (C) is a static optimization over {gd, gc, gi}. This leads to the following choice of

100



policies as a function of g* ( , assuming an interior solution:

g = g (0 - $,(2.15)

gC g*(0) - (2.16)
-y

and gd is given by the implicit equation

- g*( ) - gd
Of'(k x + gd +T - g*(O)) Rf' (k + + -g*(O)). (2.17)

Assumption 10 The government budget T is sufficiently small and the loss x is sufficiently

large such that the following conditions hold VO E 0, Vy < max{1 - 0, :}

Of'( - x) > Ry f'(k + ), (2.18)

T < Ix. (2.19)

Assumption 10 states that in the absence of untargeted transfers (g* = 0), the targeted

transfers to distressed firm would be positive (gd > 0). Moreover, the government budget

available for public intervention is at most equal to the total loss of distressed firms. This

assumption ensures that it will never be optimal to have untargeted transfers, since using up

the entire budget for targeted transfers would be preferred.

2.3.4 Voters' Problem

Having derived the politician's problem, we can now study the optimal problem for the vot-

ers. By Lemma 21, the voters are choosing a sequence g*(hiO0t)} to solve their utility
{ t - t=0

maximization problem, given the politician's strategy. Let

denote the instantaneous utility for voters at shock values 0, -y, given the report 0 about the

fraction of distressed firms, and the allocation #P(O) corresponding to the politician's strategy
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F. Given the sequence sequence {g*(ho 1,0t)} , 0 let

EVt+1(Ot) = E 1V+1 (t+1, 7 t+1, 7 t*+1 (Ot+1) I t) (2.21)

be the continuation utility expected by the politician on the equilibrium path from period t + 1

on, after report Ot in period t and with truthful reporting of funding needs in all periods after

t.

Define

vP(Ot, g*(h 1, O)) = Et [v(Ot, yt, g*(h _1, Ot))] , (2.22)

the expected value of politician's instantaneous utility before the value of -Yt is observed.

Then, the best sustainable equilibrium is a solution to the following program:

[001

max E E *uH(0t ,-t,* -Ot 7 (2.23)
t *( -1_ p ) _t=0

subject to

vP(Ot,g*(h 1,Ot)) + 3EVt+1 (0t) > VP (Otg* (ho 1, t + EV+ 1 ( ,t) , Vt E E, (2.24)

gt(ho 1,Ot) > 0 (2.25)

g* (ho 1, Ot) < T (2.26)

Constraint (2.24) is the incentive compatibility constraint for the incumbent politician. The

politician must obtain weakly higher utility when reporting the true shock Ot today, than when

deviating and reporting any other shock Ot. Constraints (2.25) and (2.26) are the lower bound

and upper bound on the restriction that voters can set on targeted interventions.

To make progress in characterizing the equilibrium, we can restate the problem as a recursive

program:

U(EV) max EOY [uH (O, Y, g*(0)) + U'(EV'(0))] (2.27)
{g* (0),EV'(0)}
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subject to

EV = Eo,, v(O, 7, g* (0)) + EV' (0) , (2.28)

vP(0,g*(0)) + 3EV (0) > vP (0,g* (p)) + 3EV' (o) , C E ), (2.29)

g*(0) > 0, (2.30)

g*(0) < T, (2.31)

EV'(0) > EV, (2.32)

EV'(0) < EV. (2.33)

Constraint (2.28) represents the promise keeping constraint. It is the expected utility derived

by the politician on the equilibrium path given the voters' ability to commit to their reelection

strategy. Voters start the current period with a commitment to deliver to the politician expected

utility EV. This restricts the path of current and future reelection cutoffs. Constraint (2.29) is

the incentive-compatibility constraint for the incumbent politician. This is the recursive-form

equivalent of constraint (2.24), and it ensures that the politician will prefer to report the firms'

true need for funding. Constraints (2.30) and (2.31) are the lower bound and upper bound,

respectively, on g*(0), the limit on targeted interventions. Constraints (2.32) and (2.33) are the

lower bound and upper bound, respectively, on the continuation utility voters can promise the

politician.

To derive the bounds EV and EV, note that the politician's utility increases as the cutoff

g*(0) increases. A higher cutoff g*(0) gives the politician more freedom to choose policies

without the threat of removal. Therefore, the utility that can be promised to the politician is

bounded by the following lower and upper limits that correspond to removal from office and

g*(0) = T, respectively. So

EV = V, (2.34)

and

EV = Eo, V (0, Y, g*(0)) (2.35)
\ I - 3 g*()=
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In the next paragraphs, I discuss the role of political rents and private information in

problem (2.27) and characterize the equilibrium.

2.3.5 Benchmarks

The analysis of problem (2.27) relies on two key elements. First, the connection between

a fraction of the firms and the politician allows for political rents, and leads to the politician

having a different object function from that of the voters. Second, private information limits

the ability of voters to punish the politician for any deviations from their preferred policy. In

the absence of these two distortions, voters would be able to implement their preferred policy.

Proposition 22 The policy that maximizes household utility in the absence of connected firms

and private information uses the available budget, T, solely for targeted transfers: g d = T and

C = g = 0 Vt.

The voters' preferred policy involves gd = r and g = g = 0, Vt, since the government budget

available for transfers is lower than the total loss of firms (T < 01 X) and the marginal return

from targeted transfers to distressed firms is higher than from untargeted transfers or from

transfers to connected firms which are not distressed. Without connected firms that can lobby,

the households and the politician have the same preferences, uH(O, - g*(O)) (O,-Yg*(Q)),

so the politician would prefer the same policies as the voters: gf = T and g9 = g = 0 Vt.

Therefore, without connected firms there would be no agency problem, and the optimal policy

that maximizes household utility would be implemented.

Without private information over 0, but with connected firms, constraint (2.29) would not

be part of the problem. Yet, voters would still be unable to observe how much is transferred to

connected firms which are not distressed. In this situation, some level of untargeted transfers

could still be optimal. Voters balance the costs of untargeted transfers - due to them fund-

ing undistressed firms - and the costs of political rents due to transfers to connected firms.

Specifically, voters prefer positive untargeted transfers if the marginal benefit from providing

untargeted transfers is higher than the marginal cost of reducing the budget for targeted in-

terventions, and implicitly reducing gd and gC. Deriving these marginal costs from the voters'
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objective, given the politician's transfer choices, we obtain the following condition for positive

untargeted transfers to be preferred by voters:

(1 0 > 0g dv -agdv
(1-0~ -+ f( x gd ) (0 " - 0+ R 1 0B"" - (2.36)

9g* g* =T + O g*=T(

where gdv is the value at which

f' kx + gdv) Rf' (k+ T.Ogdv (2.37)

I make the following assumption:

Assumption 11 Parameters { R, k, T, x} are chosen such that condition (2.36) holds given gdv

defined implicitly in (2.37) above, VO E e, 7 G [0, 1 - 0].

Assumption 11 states that a positive level of untargeted transfers will be preferable to voters

given the cost associated with targeted transfers to connected firms. The following benchmark

result is therefore reached in the case of no private information.

Proposition 23 Without private information over 0, but with connected firms that can receive

targeted transfers, voters' optimal reelection strategy policy takes the form of a cutoff g*(0)

T - g , where gt > 0 under Assumption 11.

A key implication of Proposition 23 is that, in the absence of private information, voters'

optimal reelection strategy does not involve any history dependence. Shocks are independent,

and hence there is no rationale for introducing history dependence. Yet, the results change once

private information is taken into account, as it will be discussed in the next section.

2.3.6 Best Sustainable Equilibrium

We begin the analysis of problem (2.27) by showing that the function U(EV) is concave and

differentiable. These results are captured in the following two lemmas.

Lemma 24 The value function U(EV) is concave.
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Proof. In the Appendix. m

Lemma 25 The value function U(EV) is differentiable for EV E (EV, EV).

Proof. In the Appendix. m

In order to simplify the analysis of the problem, I make the following additional assumptions

about the utility functions:

Assumption 12 The function vP(0, g*) defined in (2.22) satisfies: vP(0i+1, g*) -vP(i+1, g9 >

vP (0', g*) - vP (0', g*') Vg*, g*' with g*' < g*, 1 < i < N.

Under Assumption 12, if an incentive-compatible mechanism exists for problem (2.27) in

which types are separated, then the only incentive compatibility constraints that bind in the

set of constraints denoted by (2.29) are those for adjacent 0-types, in the upward direction.

The argument and proof for this result are given in the Appendix. To ensure that the types

can be separated, I make following assumption.

Assumption 13 Consider the case without private information over 0. The following condi-

tions hold V1 < n < N, given the cutoff g*(0) that maximizes voters' utility:

OuH(0nYg) H(gnlu( g-*) > o, 0

g g*(Ol) &g 9* (On-1)

and
&vP(On,g*) _ &vP(0n 1 ,g*) > 0

09* g* (Of g* 9 (on-)

where vP is defined in (2.22).

Assumption 13 ensures that the preferred policy for the voters, in the case without private

information over 0, is monotonically increasing in 0. The second part of the statement also

ensures that the politician's expected utility has the same property.

Lemmas 24 and 25 and the additional Assumptions 12 and 13 allow us to characterize the

best subgame perfect equilibrium from the perspective of the voters. The first result in the

analysis shows that the best sustainable equilibrium exhibits history dependence.
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Proposition 26 In the best sustainable equilibrium described above, voters' reelection decisions

are history dependent: higher targeted transfers in the current period (higher g d and g' ) lead to

more restrictions on targeted transfers in future periods, through lower future cutoffs g*,*Vt > to.

Proof. In the Appendix. m

Proposition 26 shows that government policies in the current period have persistent effects.

They affect voters' reelection strategies and therefore affect the set of future policies that a

politician can engage in without risking removal from office. The intuition for the this result is

that voters want to induce the politician to truthfully report the firms' current need for funding.

To do this, voters punish reports of a high funding need, to discourage overreporting of funding

needs, and conversely they reward reports of a low funding need. If a politician claims that

many firms are distressed in the current period, and therefore need funding, voters will want

to give the politician leeway to fund these firms, even if some of them are connected to the

government. Otherwise, voters would risk large losses to their output. Yet, if next period the

politician makes the same claim of high need for funding, then voters are less willing to accept

the politician's claims and give him leeway. If the shock is indeed high and the firms need

government support in order to avoid high output losses, then the politician will be forced to

provide this support through other means than just targeted transfers.

Voters' reelection strategy involves a cutoff limit on targeted transfers, which restricts the

politician's ability to freely choose policies. The politician's utility therefore increases as the

cutoff on targeted interventions is set higher, expanding the set of policies permissible to a

politician seeking reelection. Therefore, voters reward the politician following a low report

Ot by committing to increase the cutoffs on targeted transfers in the current period and in

future periods. Through their commitment to higher cutoffs in the periods following a low

report, voters make current government policies have persistent effects. Moreover, they also

create volatility in the future policies chosen by the politician, since each cutoff g,* reflects both

responses to reports of current shocks as well as commitments taken after past reports. This

last remark is also summarized in the following corollary.

Corollary 27 Voters' strategy in the best sustainable equilibrium introduces volatility in the

policies undertaken by the government.
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To see the main driver of these results, notice that, for an interior solution to V', the

first-order condition emerging from problem (2.27) is

Uv(EV'(0)) + 1p + -0 - =0 (2.38)
ir(O)

where ft and r(0)#- are the Lagrange multipliers on constraints (2.28) and (2.29), respec-

tively, and UV is the derivative of U with respect to EV'. The envelope condition is given

by

Uv (EV) -p. (2.39)

Combining the above conditions and taking expectations over 0 we obtain

E [Uv(EV'(0))] = -Uv(EV). (2.40)

Equation (2.40) shows that Uy(EV) is a martingale for / = or a submartingale for / </3.

In order to satisfy the incentive compatibility constraint (2.29), the continuation value that

must be promised to the politician, EV'(0), must be higher following lower targeted spending

in the current period (lower g*(0)). Therefore, if g*(Q) is increasing in 0, then EV'(0) must

be decreasing with 0. Equation (2.40) shows that, if Q =3, then, due to the concavity of U,

the promised continuation value EV'(0) will be higher than the current promised utility EV

following a low 0 shock and it will be lower than EV following a high shock.

Corollary 28 The future cutoffs that limit targeted transfers increase following a low shock 0,

and they decrease following a large shock 0.

The above corollary summarizes the result that high shocks in the current period will reduce

future targeted transfers, by making the voters commit to lower future cutoffs that limit targeted

interventions. Through this commitment, voters punish the politician for reporting a high

need for funding today, promising him a lower expected continuation value. This introduces

persistence and volatility in the policy, even though the shocks themselves are not correlated.
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2.3.7 Two Types Of 0-Shocks And Two Periods

To illustrate the above result, consider a two period version of the above model. Assume

that the model only has periods t = 0, 1 and there are only two possible values of the shock 0,

S= {0 L, 0H}. In each period, the sequence of events follows the timing described in 2.2.2 above.

Each period, the politician chooses the transfers {gt'(0t, 'yt, ge*), gc(0 t, 'yt, g*), gj(ot, -y, g*

according to the program (2.11) and conditions (2.12)-(2.14).

The maximization problem for voters is given by

max EX [uH(0, 0 , g*) + OE [uH(01, _1,g*)] (2.41)
{go,gl*}

subject to

v1 (0o, g*(0o)) + /3L[vP(01, g (0o,0 1))] > vP 01~ ~)

E IVP (01, g (_0,_01)) , _ c E)8, (2.42a)

VP(01, g*(Go, 01)) >_ VP (01, g* (00,_01) , 01 cE)8, (2.42b)

g*( 0o) > 0, g*(Oo,01) > 0. (2.42c)

The problem for the politician has the property that vP(0, g*) is an increasing function of g*

maximized at g* = T, VO. The cutoff g* is the best response for voters given the information they

have access to, and the second period is the last period of the game. Therefore, an incentive

compatible cutoff g*(00, 01) may vary only due to the reports from period 0, as separation of

types cannot be achieved based on the report from the first period 01; however, implementing a

non-constant schedule for g*(00) requires promising different continuation values to the politi-

cian such that the incentive compatibility constraint is satisfied. Therefore, the cutoff g*(0o, 01)
will be a non-constant function of O whenever g*(Oo) is non-constant.

Denote by g* the constant limit that would be chosen by households each period. Given

Assumption 11, g* > 0. The following result captures the trade-off faced by voters when deciding

their reelection strategy.
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Proposition 29 Under Assumptions 11 and 13, there exists ratio such that:

" for <-'0- < a report 0 of more distressed firms in period 0 will result in a lower cutoff

9(00, 01) for targeted transfers in period 1;

" for > g L, the cutoff g*(00, 01) on targeted transfers in period 1 will be independent of

the report 00 about the fraction of distressed firms in period 0;

Proof. In the Appendix. m

The above proposition shows that when the size of shocks differs sufficiently between a

crisis and a non-crisis, policies from period 0 will have persistent effects in period 1. Voters find

it optimal to offer the politician incentives to truthfully report the firms' need for funding in

period 0. The offer incentives by promising different cutoffs for targeted transfers in period 1,

cutoffs above which they would remove the politician. Offering these incentives allows voters

to bring the first period policies closer to their preferred values, compared to the policies that

would be implemented with a non-contingent cutoff g*. The large difference between shocks

OL and OH makes the gains in utility from adapting the reelection cutoff to the report on 0

exceed the costs of having to implement the promised reelection cutoffs in period 1. In order

to offer incentives for a truthful report, voters must reward the report of a low shock with a

higher promised cutoff on targeted transfers in the next period. Similarly, they must punish a

report of a high shock with a lower promised cutoff next period. Therefore, the need to provide

incentives in period 0 leads to a persistent effect of the first period policies, as well as volatility

in the size of targeted transfers, even absent any change in shock values from one period to the

next.

If the ratio - '- is large, so that the difference in the share of distressed projects between

the two states is small, then offering incentives for truthful reporting is not optimal for voters.

The cost of providing such incentives, in terms of lost household utility in the second period,

would be larger than the gain from moving policies closer to the voters' preferred level in the

first period.

The above result is similar to the bunching versus separating result in Amador et al. (2006).

In their framework, the threshold for separation is given by the degree of disagreement between
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the selves. Here, too, the threshold is given by the degree of disagreement between two agents -

voters and the politician - both in the current period, and in future periods. This disagreement

comes from the higher weight placed by the politician on transfers to connected firms, relative to

the value placed by voters on these transfers. As detailed in Amador et al. (2006), extending the

above conclusion to more than two discrete 0-types does not lead to a simple characterization

of the optimal solution. Using a continuous distribution for 0 can, under specific conditions, lead

to a full characterization of the allocation.' 9 The analysis in this model is restricted to the set

of shocks over which separation is optimal, by imposing the conditions specified in Assumption

13. Therefore, the infinite horizon problem continues to assume a discrete distribution for the

0-types.20

2.3.8 Long-run Implications

In this section, I study the long run implications of the model for the mix of targeted

and untargeted transfers chosen by the politician. The main questions explored in this section

are whether the expected continuation value obtained by the politician in the best sustainable

equilibrium converges to a stationary distribution, and how do the cutoffs for targeted transfers

vary in the long run.

If the discount factors are the same for voters and the politician (3 =3), then the contin-

uation utility given to the politician in the long run will be at either the high end or the low

end of its possible values (EV and EV respectively), and it will converge almost surely. The

argument for this is similar to the immiseration result obtained in Thomas and Worrall (1990)

and Atkeson and Lucas (1992), and the details are given in the Appendix. The intuition for the

result is that the rewards and punishments necessary to give incentives to the politician are op-

timally spread over the entire time horizon, which makes the expected continuation utility EV

behave like a random walk. Each period, a new shock accumulates, leading to more diverging

rewards or punishments.

' 9 See Amador et al. (2006) for further details.
2 0 An extension of the analysis to the case with a bunching threshold might require a continuous distribution

of types.
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Proposition 30 With no difference in discount factors between voters and the politician (0 =

/), the expected continuation value for the politician (EV) converges almost surely to its bound-

ary (EV or Lv). Therefore, in the long run, the politician receives the maximum possible

reward after a low reported need for funding and is punished maximally after a high reported

need for funding.

Proof. In the Appendix. m

Proposition 30 states that the long run distribution for the expected politician utility (EV)

has mass points only at LV and EV. The result emerges because voters optimally backload the

incentives offered to the politician. Over time, voters increase the continuation value promised

to the politician as a reward after a report of a low shock 0, and they decrease the continuation

value promised after a report of a high shock 0. This is necessary in order to induce truthful

reports about the state of the economy, and to optimally spread the cost of distortions over

time. The intuition is that the longer the politician is in power, the more he must be rewarded

for complying with the voters' conditions. Since voters must make promises every period, these

promises accumulate and increase the reward for the politician. Similarly, the punishments

increase over time, the longer the politician is in power. In the long run, this amounts to

maximal rewards and punishments. Since the maximum punishment and the maximum reward,

EV and EV, respectively, correspond to either politician replacement or to having no cutoff

for targeted transfers (g* = r), we obtain the following corollary.

Corollary 31 With no difference in discount factors between voters and the politician (8 =3),

the balance between targeted and untargeted transfers will be chosen by the politician without

any binding restrictions from voters.

If the discount factors are different for voters and the politician, so that / < /, then the

submartingale that characterizes the continuation value describes a mean-reversion process. The

continuation value EV converges to an invariant distribution, as shown in Farhi and Werning

(2007). The invariant distribution ** has no mass at the bounds and

E Uv(EV)O*(EV) = 0. Therefore, in the long run, the optimal policy will feature both

targeted and untargeted transfers, and the cutoff for targeted transfers will bind with positive
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probability.

Proposition 32 With different discount factors( > 3), the continuation value for the politi-

cian (EV) has an invariant distribution with no mass at the bounds EV and EV. The optimal

policy in the long run involves both targeted and untargeted transfers.

Proof. In the Appendix. m

The intuition for Proposition 32 is that voters value their future consumption more than

the politician. Because of this, it is not preferable for them to promise high rewards for the

politician in the future. Since they value these rewards more than the politician, the cost to

them is higher than the benefit to the politician. The promised rewards to the politician do not

increase up to the maximum level. Similarly, the punishment for reporting a high fraction of

distressed firms does not increase to the maximum. Voters prefer to offer more rewards to the

politician in the short-term rather than backload political rents, as rents obtained further in

the future are less valuable to the politician. In this case, even in the long-run, the politician is

constrained by voters to choose a certain combination of targeted and untargeted transfers. 21

2.4 The Case With Public Debt

The model without debt highlights that the optimal cutoff on targeted transfers is history

dependent even in an environment in which the periods are not linked through any additional

state variables. However, with a fixed government budget each period, an increase in untargeted

transfers necessarily leads to a decrease in targeted interventions. In this section, we allow for

income to be shifted across periods through the use of public debt. The ability to take on debt

allows the politician to shift resources from one period to the next. The question is then how the

existence of debt affects voters' ability to restrict inefficient transfers and induce the politician

to truthfully report the fraction of distressed firms. In particular, we can examine the change

in voters' cutoffs on targeted interventions, above which thet would replace the politician.

2 The implications of the above result are based on a strong set of assumptions. Implementing the optimal con-

tract requires permanent commitment from households and no renegotiation over time. This strong assumption

simplifies the analysis, by restricting the voters to only using one possible instrument for incentives provision:

the cutoff on targeted interventions. An extension of the model to allow for renegotiation would change the

results.
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Consider the case in which / =3. The politician now has access to a debt market, and he

can take on one-period non-contingent debt bt+i at rate -, where the value of bt+1 is limited

below by an exogenously given limit b, and it is limited above by the no-Ponzi condition. The

debt is observable to households, and households can condition reelection on the size of bt+i. As

before, the problem can be split into a subproblem for the politician given the voters' reelection

strategy and a subproblem for voters given the politician's observable policy choices and his

report on shock 0.

First, we stablish the result that, with truthful reporting of shocks Ot, the equilibrium

strategy for voters is to use a cutoff for debt taking, above which they replace the politician.

Lemma 33 For every report Ot and g*(ht 1 ,Ot), there exists b* (ho 1,Ot) > 0 such that

Vbt+ 1(h _1,t) < b*(h _1,Ot), pt(gt, bt+ijg' > T - g*) = 1, and pt = 0 otherwise.

Lemma 33 states that the reelection strategy for the voters for evert report Ot will involve

setting a cutoff value g* for targeted transfers and a cutoff value b* for debt, above which the

politician will be removed from office. The intuition for this result is similar to the intuition for

the cutoff g*(ho _1,t). The voters' benefit from debt is lower than that of the politician, and

therefore, they always prefer lower debt that the politician. Their utility varies monotonically

with debt, and this gives the cutoff result in Lemma 33.

The politician's problem each period, given a schedule {g*, b*}

V (0, y, g* () ,b* (ma v (0, Y, * (0) , b* 
E d ' 'Cgib 'b
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subject to

+" + 0 d + g* (), (2.44a)

9gC + gd + g < T + /b' - b, (2.44b)

b' > b, (2.44c)

b' < b* M , (2.44d)

gC 2, 9d > 0, gZ>O. (2.44e)

Constraint (2.44a) is the limit on targeted transfers imposed by voters as part of their

reelection condition given report 0. Constraint (2.44b) is the resource constraint faced by the

politician when he can take on public debt. Constraint (2.44c) is the exogenous lower bound on

debt. Constraint (2.44d) is the constraint on debt as part of voters' reelection strategy. Finally,

constraint (2.44e) is the non-negativity requirement for all government policies.

Given the concavity of the politician's instantaneous utility v (o, ', g* (O) ,b* () and the

linear constraints, it follows that the solution to (2.12)-(2.14) is unique, and

V (0, -y, g* (o) , b* (o)) is a well-defined function. Since the politician has a higher pref-

erence for debt in the current period than voters, due to the higher preference for transfers

to connected firms, constraint (2.44d) will bind and b' b* ( ) . We are therefore still in

a situation in which there are no inter-period linkages other than through voters' strategies

{9* (0) , b* (O) }. The politician's problem given g* (O) and b* ( ) is a static optimization

over {gd, gC, g'}. This leads to the following choice of policies as a function of g* (0) and

b* (O) , assuming an interior solution:

g9 T + b* - b - g*(O), (2.45)

C *(O) - gd
gC -,(2.46)

and gd is given by the implicit equation

Of' (k-x+gd + T +b* (U) - b-g*(O)) = Rf' ( 0
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Analogous to the previous section, let

VI(Ot, g*(ho 1, Ot), b*(h _1, Ot)) =_ E [vP(0t, -yt, g*(h _1, Ot), b*(ho _1, t))] ,

the expected utility of the politician in the current period before the realization of the -y shock.

The subproblem for the voters, taking into account the response from the politician, is given

by:

max E E#tuH (0t, t, g (h-1, Ot), b* (ho1,Ot (2.47)
g*(hO_ ,t),b*(ho ,t t-=0t

subject to

VP(Ot,g*(ho _Ot),b*(ho _t)) + #EVt 1 (Ot) > VP (t, g* (ho i&) b*(h_ 1,Ot)) +

Egn+ t 8 (2.49)

g*(0t) > 0, (2.49)

b*(ho _1, Ot) ;> b, (2.50)

E E 3b* (ho _1, Ot) < (2.51)

Constraint (2.48) is the incentive compatibility constraint for the politician, who must be

induced to truthfully report the shock Ot each period. Constraint (2.49) is the lower bound for

targeted interventions, g*(Ot). Constraint (2.50) is the exogenous lower bound for debt-taking.

Constraint (2.51) gives the intertemporal resource constraint, that limits maximum debt-taking

to the lifetime resources available to the government. While there is no constraint for the upper

limit for g*(Ot), we can see from problem (2.43) that the politician will weakly prefer to choose

g*(0t) equal to the all resources available in period t rather than setting g*(0t) above that value.

Using the strategy in Farhi and Werning (2007), let q/ denote the multiplier on the intertem-
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poral resource constraint (2.51). We can then form the Lagrangian

' -- h* ( (0 ,7t, g*(ho _1, t), b* (ho _1, Ot)) - ?7b*(ho _1, t).
t=o

Therefore, the problem reduces to studying the maximization of Z subject to constraint

(2.48). This problem is then equivalent to the maximization problem

K(V) = sup Z,
{g*,b*}

(2.52)

subject to constraints (2.48)-(2.51).

As in the case without debt, the above problem can be expressed in recursive form as

U(EV) = max Eo,y [Uh(o , g* (0) , b* (0)) -
g0(O),b (+),EV'(f) (

Sb* (h'_1 0) + OU(EV'(0))]

(2.53)

(2.54)

subject to

EV = EO, [v(0, -, g* (0), b* (0)) + /EV(0)] ,

vP(0,g* (0) ,b* (0)) + /EV'(0)

g*(Q)

E

E

b*(0) >

b*(0) <

V'(0) >

V'(0) <

VP (0,g* V ,b* ) +#EV'( ),VO E 6,

0,7

(2.55)

(2.56)

(2.57)

(2.58)

(2.59)

(2.60)

(2.61)

-

EV,

EV.

Constraint (2.55) represents the promise keeping constraint, constraint (2.56) is the incentive-

compatibility constraint for the incumbent politician. Constraint (2.57) is the lower bound on

direct interventions. Constraints (2.58) and (2.59) give the lower and upper bounds on debt.

Similarly, constraints (2.60) and (2.61) give the lower and upper bounds, respectively, on the
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expected continuation utility that voters can offer the politician. Since the utility of the politi-

cian is increasing in the cutoffs g*(Q) and b*(O), we can, as in the case without debt, derive the

lower and upper limits on the expected utility that can be promised to the politician. These

limits correspond to removal from office and g*(0) = Tand b*(0) = 6, respectively:

EV = V, (2.62)

and
vP(0, g*(0), b*(0))

EV = Eo (2.63)
I~/ 9 * (O)=T,b* (O>) 1I'3

Problem (2.53) is similar to the problem without debt in that it delivers the same martingale

properties for the politician's continuation value.

Proposition 34 Consider the model with public debt. The best sustainable equilibrium has

the property that voters' reelection decisions are history dependent: higher targeted transfers in

the current period (higher gt and g') lead to more restrictions on targeted transfers in future

periods, through lower future cutoffs g and b, Vj > t.

Proof. In the Appendix. m

Proposition 34 shows that the presence of public debt delivers the same result as Proposition

26, that the cutoffs on targeted intervention are history dependent. A report of a high shock 0,

so a high need for funding in the current period is punished by promising the politician a lower

level of utility in the future. This is achieved by increasing the restrictions on the politician in

future periods, through both a lower cutoff on targeted interventions and more limited access

to debt.

While it does not change the qualitative features of the equilibrium, the existence of debt

does affect voters' choices of reelection cutoffs and therefore the equilibrium balance between

targeted and untargeted transfers. Higher outstanding debt in a period will lead to a higher

cutoff on targeted spending. Higher outstanding debt decreases the cost to voters of allowing

more transfers to be given to connected firms (along with more targeted transfers to distressed

firms) relative to the utility cost of using the scarcer available revenue for untargeted transfers.
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Second, taking on more debt increases the politician's relative preference for targeted transfers

relative to untargeted transfers. This in turn affects voters' ability to use reelection as an

instrument for reducing inefficient transfers. The result of this is captured in the following

Proposition.

Proposition 35 In the model with public debt, the politician must be promised a higher expected

utility in equilibrium compared to the case without debt. The transfers targeted to connected

firms are also higher than in the case without debt.

Proof. In the Appendix. m

The result in Proposition 35 emerges because both the politician, and voters derive utility

from the output produced by firms. All transfers benefit both voters and the politician, but the

politician places higher weight on transfers to connected firms. Therefore, with access to debt,

the politician will increase all transfers, but he will increase the transfers to connected firms by

more than voters would prefer. Each period, the utility of voters changes in the same way as

the utility of the politician, but the utility of the politician increases by more relative to that

of voters. The intuition is that the politician now has more access to funds that he can use for

transfers to connected firms, while voters have limited means of restricting his behavior. The

existence of public debt then makes the incentive compatible mechanism costlier to implement

relative to the no debt case, because of the higher flexibility that the politician in accessing

public funds. It does not change the result that the cutoff g* is history dependent, but it does

change the costs to voters of providing incentives.

The above result also shows that the politician benefits from having access to public debt.

The cost of providing incentives is higher for voters, but that does not necessarily imply that

voter welfare goes down. On the one hand, public debt allows for a smoothing of intervention

costs over time, which increases overall welfare. On the other hand, offering incentives to the

politician imposes a higher utility cost on voters. The overall effect on voter welfare could go in

either direction, depending on how much the politician's preference for transfers to connected

firms differs from that of voters. We therefore obtain the result that constraints on debt-taking

are desirable in environments with a high divergence between voters and the politician, in which
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the costs of offering incentives to the politician outweigh the benefits of smoothing the cost of

interventions over time.

Corollary 36 There exist environments (in terms of production functions f(.) and weight R

on connected firms) in which budget balance requirements increase voter welfare. These envz-

ronments require a high weight R on transfers to connected firms. Otherwise, public debt is

welfare increasing for both voters and the politician.

Proof. In the Appendix. m

The intuition for Corollary 36 is that not having access to debt is only preferable to voters

if debt reduces their ability to restrict transfers to connected firms which are not distressed,

and transfers to connected but undistressed firms are highly inefficient for voters (given the

production function f(.)). These transfers benefit the politician more than they benefit voters,

leading to welfare losses for voters and welfare gains to the politician. Restricting debt is

desirable only if the loss from these inefficient transfers outweighs the benefits coming from

having more public funds available in periods of severe crisis, when government intervention is

most valuable.

2.5 Extension - Non-Financial Public Goods

So far, the model only considered the government's role as lender of last resort in a financial

crisis. The Appendix presents an extension of the model in which a non-financial public good

can also be provided by the government along with transfers to firms. I assume that this

additional public good can only be provided by the government, and it offers the same utility

to both households and the politician. This additional public good offers a dimension of policy

along which households and the government have the same preferences, and it also allows us

to consider a different use for public funds, other than transfers to firms. The analysis of

the model presented in the Appendix shows that expanding the set of public goods provided

by the government does not change the main implications of the model regarding the history

dependence of the cutoffs on targeted transfers, nor the persistent effects of policies. Yet, we

can show that adding such a non-financial public good can have a disciplining effect on the

120



politician. It can lead to cases where untargeted transfers are not offered in equilibrium. In this

case, the government will prefer to respond to any cutoffs on targeted transfers by increasing

the provision of the other public good rather than resorting to untargeted transfers.

2.6 Conclusion

This paper develops a political economy model of government intervention in financial

markets when the government has private information about the shocks hitting the economy,

and in which policy is decided by an elected politician. The politician is connected to some

of the firms operating in this economy, and he derives political rents from making transfers to

these firms. These lobbying firms are not distressed, and their use of public funds to expand

output is socially inefficient. The government has access to two types of interventions: it can

directly provide funds to firms through targeted transfers; or, it can make funds accessible to

all firms through untargeted transfers. Making funds accessible to all firms means that some

funds will go to undistressed firms, which would be an inefficient use of public funds

The key friction of the model is that targeted transfers can be directed to connected firms

that are not distressed, leading to an outcome that is socially inefficient, but beneficial for the

politician, due to the political rents extracted from firms that lobby the government. In order to

restrict the inefficient transfers to connected firms, voters can punish the incumbent politician

with removal from power. Given these ingredients, the model shows that the policies chosen by

the politician have persistent effects through the voters' reelection decisions in future periods. A

politician who uses targeted transfers in the current period faces a stricter reelection condition

from voters in future periods. If an incumbent wants to remain in office, he will then have to

provide fewer targeted transfers in future periods, even as the same shocks hit the economy.

The model shows how reelection pressures affect the choice of government interventions

in crises. It presents a mechanism that results in a combination of targeted and untargeted

transfers that changes over time depending on the government's past actions. This pattern

is maintained even if the government has access to public debt, or if the government is able

to provide non-financial public goods along with transfers to firms. It shows how a targeted
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intervention by the government in a financial crisis can have the side effect of making future

targeted interventions less likely.

The model offers several avenues for future research. First, the paper does not consider the

viability or solvability of distressed firms. The targeted transfers from the government could,

however, be used to support inefficient projects. This would lead to an increased probability of

default by these firms in the future, essentially creating more volatility in the economy. Another

interesting extension of the model is to consider the difference in timing between targeted and

untargeted interventions. Legislative procedures associated with targeted transfers are generally

viewed as lengthier than policy decisions made outside of the legislative process. This difference

in timing would introduce an even stronger incentive for voters to restrict targeted transfers

and accept more untargeted transfers when faster intervention reduces firms' losses.

The model's implications provide a possible mechanism that explains the observed pattern

of government intervention in the recent financial crisis. The implications of the model could be

tested empirically by relating the type of government intervention to its timing relative to the

duration of the crisis, and to the degree of electoral pressures faced by the government. These

pressures can come in the form of scheduled elections or lobbying activities.
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2.A Appendix

2.A.1 Proof of Proposition 20

Assume the allocation # is supported by sustainable equilibrium strategies. Then, condition

(2.10) must be satisfied for the politician to follow the equilibrium strategy of reporting the true

shock 0. The inequality in condition (2.10) ensures that reporting 0 z 0, with associated limit

g*(0) and continuation value Vt+1(Ot, ht), is a weakly dominated strategy. Conditions (2.7),

(2.8) and (2.9) are necessary for feasibility.

Assume conditions (2.7)-(2.10) are satisfied. Then the allocation # is feasible given condi-

tions (2.7), (2.8) and (2.9). Finally, condition (2.10) implies that the politician does not have

an incentive to deviate from the equilibrium strategy of reporting the true value of 0.

2.A.2 Note on full information solution and Assumption 11

The condition in Assumption 11 is obtained from the following inequality, taking the

marginal benefit and cost to voters of increasing g' from 0.

Of' (k-x+gdv) +(1 - -Y) f' () +fi (k+ T -Odv > Of' -(kx+gdv a dv

+ f T Og k+ gCV- f' ) 19g* g*_

Of' k-x+g dv + (1-0- -Y) f' (T) + ' (+ T -Ogdv >Of - x+gdv)g

T O-g dv 1 0 ag dv
+ Vf(+ 7 agdv g*=T)'

OfP(k-x + (_ -0-_)f'() + fl kx+gdv) > Of' X+gdv) agdV

+ P (vk- x+ ( d) 0 ag=v
+ 0R *T
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(-0 - Y) f'()

(1 - 0 - -Y)

> f ( -x +g dv)(0

> f' (k - x + g dv)(0

&gdv

0*g*=T

&gdv

+1 -0 agdv

where gdv is the value chosen by the politician when the limit on direct interventions is T:

f' ( x gdv ) = Rf' +
T - O.dv

The first order condition for an interior g*(0), given conditions (2.15)-(2.17), must satisfy

Of' (- x + gdv + T - g*(_)

- g*(0) - Ogdv )+vf' k + yg()

I - (1-0

(1 0 &gdv

- 7 g*

-+ - g*

-1 = 0. (2.64)

Given conditions (2.15)-(2.17), it also follows that:

0 [f" -x + g +T - g*) - 1

g* (0) 
0 dv + T - g*(0))-yR If k + (I 0 &gdv

Y 'g*

so we can derive the following bounds for ag:

&gdv 1'-y
1< a v< .-

09* 0

Therefore, condition (2.64) can be satisfied for appropriate parameters {R,I,x, T} and

functional forms.

2.A.3 Note of Incentive Compatibility

We simplify the problem by using the following Lemma.
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Lemma 37 Under Assumption 12, if an incentive-compatible mechanism exists in which the

0-types are separated, then the only IC constraints that bind are those for adjacent 0-types, in

the upward direction.

Proof. Define vP(0', g*(0i)) -- E [V(Qi, Y, g*(0i)).

Let

Ci'j =VP(0i, g*(0i)) + 13EV'(02 ) - vP(0', g*(0i)) - fEV'(0').

We first show that if Ci,i+1 = 0, then Cij > 0 Vj, i.

CIi+1= 0 <- 3EV'(02 ) - OEV'(07+1 ) = vP(O , g*(0+')) - vP(i, g*(Oi+l)).

By Assumption 12,

vP(Oi+l, g*(Oi+l)) - vP(Oi+l g*(Oi)) > fEV'(02 ) - /EV'(02+),

so

vP(g*(0'+l), 0i+1) - vP(g* (0'), 0i+1) - /EV'(0Z) + fEVI(02+) > 0.

Thus,

Ci+1 = 0 -+ Ci,i > 0

Ci,?+ = 0 means, Vk > 0, with i + k < N:

03EV'(02 ) - /3EV'(02+1) - P (0i, g*(Qi+1)) - vP(0i, g*(0));

/EV'(02+1) - /EV'(O Z 2 ) = vP(02+lg*(9i+2)) - vP(02+, g* (i+1))

f3EV'(Oi+k- 1 ) - /3EV'(0i+k) vP(oi+k-1, g*(oi+k)) - v P (oi+k- 1 , g*(Qi+k-1))

Adding up the above equalities -=

f3EV'(0z1) - f3EV(Oi+k )

i+k-1

L {v(Ong*(On'+)) -vP(",g*(0n))}.
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Then

{vP(Oi, g*(0)) + 3EV'(02 ) - vP (02 , g* (oi+k), ) - 3EV'(i+k)

i~k-1
- vP(0j, g*(z)) -vP(i, g*(Oi+k)) + {vP(on, g*(on+)) -vP(on, g*(on))

f O=i

By repeatedly applying the inequality in Assumption 12 in the above sum, it follows that

vP(OZ, g* (0i)) + I3EV'(OD - vP(Oi, g*(i+k)) -3EV'(Oi+k) > 0.

Therefore Ci,i+i = 0 implies Ci,i+k > 0, 1 < k < N - i.

Then, we show that it must be the case that Ci,i+1 0. Notice that the utility of the

voters is maximized when G is implemented in period 2, which leads to an expected utility of

EVIB for the government. As IEV'(O') - EV/B increases, voters' utility decreases, since it is

a concave function that is maximized at the point corresponding to EVIB. It follows then that

EV'(ON) < EVB < EV'(01).

Assume that Ci,i+1 > 0. If EV'(Oz+) < EV/B, then increasing EV'(03 ) by a small C Vj < i

would still satisfy the incentive compatibility constraints, but would also increase the utility

of voters. Similarly, if EV'(O'+1 ) > EVIB, increasing EV'(j) by a small F, Vj > i would

still satisfy the incentive compatibility constraints and increase the utility of voters. Therefore,

Ci,i+l > 0 would not be optimal. *

2.A.4 Proof of Lemma 24

The function

U,=O k-X+g i +( f( i +-Yf (k +g + gi)

is strictly concave in transfers (since f(-) is strictly concave). Given conditions (2.15)-(2.17), the

equilibrium untargeted transfer g'(0) is a linear function of g*(0). Also, the first-order conditions
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for the politician yield

Of'(k - x + gd +T - g*(0)) = 3Rf' + g+ ) g +T - *(O)

Since the function f(-) is strictly concave, it follows from the above equality that gd(0, g*(0))

is weakly concave. Then,

62 UH (0 g
2

{Of k( x + gd (Og*) + gi(Og*) ( 9 d(O, 9 *)

+Of' ( - x + 9 d(0, g*) + gi (0, g*) 6 29 d(O, g*)

+(1- 0 - '7)f"(+k - g2 (Q, g*))

+K f" I+ g*(0) 0 gd + -

+ 7-f, -kv 9( - + T +

which, given

f' (k - x + gd(o, g*) + gi(o, g*)) = Rf
( -k+ -0 d +T -

is reduced to

62 UH (0 g*)

09g* 2 Of / 9 d ( 0 9 *) + gi(Og*) (dOg*

+of' (7- x + gd(0, g*) + gi(Q, g*) a29 d(0, g*)
Og*2

+1- 0 - 7y)f"1(k + gi(0, g*))

+ + ( g*(0) 0 gd

(I1
0Ogd

-Y 69g*

2 
12

Since f" < 0 and a 9d(Og*) < 0, it follows that 92I--* < 0. So, the voters' utility for
2uH*oag)

each shock value 0 -uH(0, g*(0))- is strictly concave. Then, UH - E [uH(0, g*)] is also strictly

concave.
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We use an inductive argument to show the concavity of U. Let a = {g*(0)), EV'(0)}G0E

denote the choice variables of the voters each period, for each reported 0. Then

Uk(EV) = max E [uH(0, g*(0)) + Uk-_(EV'(0)).
a

Assume Uk_1(EV') is strictly concave. Consider two continuation values EVa' and EVb'

associated with corresponding solutions a = {g*(0), EV'(0)}oGe and a = {g*(0), EVb'(0)}oEe,

aa and ab are feasible given the politician and the government constraints. Also, let z ~ U[0, 1]

and p E (0, 1). Let policy sequence ac be defined as follows:

ac =
if z <p

if z > p

Policy a, is feasible since a, and ab are feasible. The expected continuation value for the

government from policy ac is

EVc(0) = pEVa'(0) + (1 - p)EV/(0),

and voters get an expected continuation utility

pW (EVa(0)) + (1 - p)U( EV(0)).

However,

U(EV) = max E [uH (0, y, g*(0)) + LW(EV'(0))].
ae

Let a* be a solution to this maximization problem. It follows then that U(EVc(0)) >

pW(EV'(0)) + (1 - p)U(EV(0)). Therefore, U(EV) is concave.

2.A.5 Proof of Lemma 25

Since uH(-) and v(-) are concave and differentiable, we can use the argument from Lemma

1 of Benveniste and Scheinkman (1979) to show that U(EV) is differentiable at EV over
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(EV, EV). We need to show that there exists a function Q(EV + c) for some small E, which

is differentiable, weakly concave and satisfies Q(EV + 6) < U(EV + 6), where Q(EV + c) =

U(EV + 6) for 6 = 0. To do this, we construct the function Q(EV + 6) using the perturbation

method from Ales et al. (2012).

Let a = {g*(0)), EV'(0)} be a solution to the maximization problem 2.27 given some EV E

(By, EV). Then, starting from an interior solution a we can construct a perturbed solution

a(c) that satisfies the constraints of problem 2.27 and provides the government with expected

utility EV + c. We construct a(E) such that the following condition is satisfied:

gA (0, 6) = g* (0)) + (0,

Also, define functions d(o, 6), (O, E) and '(O, c) as:

g(0, 7'*, E) =

S(0, -Y, g , ) =

gd(0, 7 g* (0)) + d(0,)

9' (0, 7, g*(0)) + (0, )

9g (0, - , g* (0)) + ((0, )

The functions { (0, 6), d(Q, E 6),c( iQE 6E}OEO are chosen such that the following con-

ditions are satisfied:

EO IV P (0,*

Of' XI - V 3 (0, Y7 9*, 1) + (0, 7, g^ *

6'g' (0, 7, g^, 7 ) + y' (0, 7, g 7

s(0, _Y, g,

VP (0, 9^*) + oV'(O)

= 1E [vP(0,g*(0)|a)] 1+6C

- Rf (+ g(0),7*,6)

+ g(06) )

=T - g^ (O, E),

;> VP (0 * ' + OV'(O'), Vo, 0'1E

The above equations are sufficient to obtain solutions for {g* (0, 6), d(0, c (0, 6), i(0, E)}

where p9*(0, 0) = d(o, 0) = c(0, 0) = '(0, 0) = 0. Since V(.) and f(-) are differentiable, then
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it follows that the functions {g* (0 E), d( 0 ,E), (, E), i((, E)}OCE coming out of the above

equalities are also differentiable around E = 0.

Let Q(EV + c) denote the household utility obtained under policy 6(E). Then at 6 = 0,

-(0) = a and Q(EV) = U(EV). By construction, the perturbed solution -(E) along with

the solution to the politician sub-problem satisfy conditions (2.65)-(2.69), which implies &(E)

satisfies all the constraints of problem (2.27) for E --+ 0. Condition (2.69) implies that condition

(2.29) is satisfied. Equality (2.65) implies that constraint (2.28) is satisfied, while equalities

(2.66)-(2.68) directly imply that constraints (2.15) and (2.17) of the politician sub-problem are

satisfied. Finally, feasibility condition that EV E (EV, EV) is satisfied by the assumption of a

small perturbation around the interior solution a. It then follows that -(E) is a feasible solution

to the voters' problem. This implies

U(EV + E) > Q(EV + c). (2.70)

Moreover, Q(EV) = U(EV) and (2.70) imply Q(EV + E) is locally concave around EV. Then,

by Lemma 1 of Benveniste and Scheinkman (1979), the value function U(EV) is differentiable

for EV E (EV, EV).

2.A.6 Proof of Proposition 26

According to Lemmas 24 and 25, U(EV) is concave and differentiable., so the first-order

conditions are necessary and sufficient for the maximization of problem of 2.27. Moreover, given

Lemma 37, we can simplify the problem by only looking at the IC constraints where 0= 0n+1

for 0 = 0.

Denote by p, 7r(0)#5~n+1 , ir(O)v, 7(0)P, 7r(O)t, 7r(0) the Lagrange multipliers on constraints

(2.28), (2.29), (2.30), (2.31), (2.32) and (2.33) with messages 0 = 0, = On+1, and by UEV

the derivative of U with respect to EV. Then, we have, the following first-order conditions:

U) 7+r (0n-1)
7UEv (EV' (on)) + P + #n,n+1 - On-1,n 7rgn) - + =0 (2.71)
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F&H(/, on*(on\\ 1vP(& Th, g*(Qrl)
E [,UnI-'9*(n)+ (/p + #n,n+) 0V(,g*(n)

n- ,n7r(On-1) avP(0n *g*(On)) - V + 0 (2.72)
-(on) ag

The envelope condition is given by

UEV(EV) > -/. (2.73)

Taking expectations in (2.71), for EV'(O') < EV, we obtain

E [UEv(EV'(O"))] + /_ < 0. (2.74)

Combining with (2.73), we obtain

E [UEV(EV'())] < UEV(EV), (2.75)

where the above equations hold with equality for an internal solution.

This leads to 2 possible cases:

1. We have an interior solution everywhere (EV' > LV, EV' < EV). In this case, taking

expectations in the above expression, we can also infer that:

#-:-E [UEV(EV')] - UEV(EV) = 0.

Equation (2.40) shows that UEV(EV) is a martingale (for / =3) or a submartingale (for

/ < /3). In order to satisfy the incentive compatibility constraint (2.29), EV'(O) must be

decreasing with 0 (as g*(0) increases with 0).

If 3 = 3, then from equation (2.40) and the concavity of U, ]0*, 0* > 01 0* < ON such

that EV'(0) < EV VO > 0* and EV'(0) > EV VO < 0*.

If 3 < /, then E [UEV'(EV')] > UEV(EV) for UEV(EV) < 0, and E [UEV'(EV') <

UEV(EV) for UEV(EV) > 0. That implies ]0 such that EV'(0) < EV if for UEV(EV) <

131



0, but whether EV' > EV for some 0 is not immediately implied (the opposite is true for

UEV(EV) > 0).

2. The solution for EV' binds for some 0.

(a) First, consider the case 3 = . Assume EV' binds for some 0' at the lower bound.

Since the IC solution for separability requires EV' strictly decreasing in 0, it must

be the case that 0 = ON for EV'(0") = EV. The first-order condition for EV'(0N)

is then

7UEV(EV'(ON)) N-1,N + 0.

So

7UEv(EV'(0N)) = UEV(EV)+ ON-1,N + L,

-- UEV(EV) = UEV(EV) + ON-1,N + t- (2.76)

For condition (2.76) to hold, we need (#N-1,N + L) > 0 if = /. Taking expectations

of (2.71) over all 0, we have

--E [UEV(EV')] = UEV(EV). (2.77)

For 3 =3 and t > 0, condition (2.77) implies E [UEV(EV')] < UEV(EV) so

EV'(01 ) > EV.

Assume we have a schedule that satisfies conditions (2.76), (2.77) and EV'(0N)

EV. Then, following EV = EV, we have the following conditions for EV'(ON)

7UEv(EV'(0N)) =UEV(EV) + ON-1,N + L,

and

7zE [UEv(EV'(ON))] = UEV(EV).

The above conditions require N-1,N < 0 for 3 /, and EV'(0N) > EV. For

these conditions to hold, we must have EV'(ON) EV, ON-1,N > 0 and EV'(0n) >
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EV,Vn < N.

If /3 < /, then the above conditions hold without the requirement #N-1,N < 0, due

to the reversal to the mean property implied by .
13

(b) Now, assume EV' binds for some o" at the upper bound. Then, since the IC solution

for separability requires EV' strictly decreasing in 0, it must be the case that 0" = 01

for EV'(0') EV. for EV'(01 ) is then

/3:UEv(EV'(01 )) + Y + 0 1,2 - = 0

So

:UEv(EV'(01)) = UEV(EV) - 01,2 +I

SUEV(EV) = UEV (EV) - 0 1,2 + T (2.78)

For condition (2.78) to hold, we need (-#1,2 - < 0 if / =3. Also, taking expec-

tations of (2.71) over all 0, we have

7E [UEv(EV')] = UEV(EV) (2.79)
/3

For /3 = and EV is at the bound, condition (2.79) implies E [UEv(EV')] >

UEV(EV) so EV'(01) < EV. If 3 < /, then the above conditions require a small

enough T such that conditions (2.78) and (2.79) still hold given .

Assume we have a schedule that satisfies conditions (2.78), (2.79) and EV'(01) EV.

Then, following EV EV, we have the following conditions for EV'(01)

UEv (EV'(01)) = UEV (EV) - 0 1 ,2 +i

and

77E [UEv(EV'(01))] = UEV(EV) + Tgr(O').

The above conditions require (-01,2 + T) > 0 for 3 /3, and EV'(01 ) < EV. For

these conditions to hold, we must have EV'(0 1) = EV, 01,2 > 0 and EV'(on) <
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EV,Vn > 1.

If 3 < /, then the above conditions continue to hold given . Therefore, the mar-

tingale property continues to hold at the boundary.

2.A.7 Proof of Proposition 29

Let the cutoff on targeted interventions be #*B in both periods. First, notice that the

problem of choosing a constant g* is the same in each period, hence the same cutoff *B is

optimal in each period. Then consider a small increase in g*B by some E > 0 when 00 = OH

and a small decrease in g*B by g(E) > 0 in period 1 after 00 = 0 H, such that the incentive

compatibility constraint holds for the 0 L type.

Let

AvP (00, gH) p (00,*B ±) _Vp (00,*B).

A VP (01, g*H = p (1 *B _ _ p (1 *B

Then, the binding IC constraint for the 0 L type is:

AvP (OL, gL) + - EAVp (OH, gH) 7 (OH) L (eL, g*H) r(oL) 0

which can be expanded to

EY{AuH (oL 0 9 0H) + (R - 1>Y0 Af (k + gC (g*H H) i (g*H _ ))
+o[A H H H C *H , 71 i *H (H)

+±3 [AU" ( H 'Y1' 91) + (R - 1)-y 1Af (+ gc I9 H 1 ±g ( YH1 )) (H

+ [AuH (OL _Y g H) ( (g[H _Y) + g * (g H 7 (OL)} 0,

with AuH and Af defined analogous to Av.

The change in the household utility is given by:

AU EY{Au" (O",-YO, g") -(OH)

+±3 [AuH (OL _), g*H) <OL) + AUH (OH _Yig*H) 7(OH)] F(QH)
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Combining the two expressions above, we obtain

AU E,{AzH (OH ' g)H H (OQH ± oL7  gH)

-O(R - 1)7 1 Af (7 + gc (g*H 71 ) + gi (g*H _ F(0 L)

- 1) 1 Af ( + g I (H 1) + i (*H 7)))H

-(R - 1) 7 0Af (k + gc (*H, ) H- +g (g*H 7o))

Notice that AuH (OL, 7 0 >90H) < 0 by the concavity of uH (0,7,9*) and g*H > *B (OL)

where g*B(QL) is the limit preferred by households at OL By similar arguments, AuH H H

0, so

,{ AuH (H gH* H) (OH) AUH (OL 7 g*H) >0
E-j UH 07T- 0 H) 7T

Also, since > 0, we have

Af (k + gc (g*H, Yi) +1 ( 9 H 1)) <0,

and

Af (k + gc (g*H 70) + gi (g*H 70)) > 0.

Therefore,

E7{- (R - 1) 7 1Af (-k + gc (g*H L) i (g*H 7  oL)) FOL

-i3R-1) 1 Af(TgC(gH 7 oH) + gi (g*H, _7 'OH)) w(OH)
-13(R - 1)-y1A f (k + gc g*H H *HI H1

-(R - 1) 7 0 Af (T+ gc (g*H, 7o 0) + g( 9 H 7o OL) >0,

which is a sufficient condition for AU > 0.

Making the approximation

Af (k + gc (g*H, 7 0,OL) +gz (g*H, yoOL)) _ -Af (k gc (g*H 7 1 OL) Hi (g*H_ 1 oL
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reduces the above condition to

EH{-Af ( gOH) g (gH Y H))

Ef Af ( +C * L *Hl LI7

-iA ( C gH 01 o) + gi (g*H, _Y 1 , OL)) y 0- > 0. (2.80)
+Af k + C (I*H'-yi,1 (1 - 7r (OL))

By Assumption 13, the expression {- [AvP (OH gH) Avp (OL H)]} is positive and in-

creasing in I0 H - OLI, which implies EY{-Af (k + gC (g*H, 'yi, OH) + g (g*H, -yi, OH))

+Af (k + gc (gH, ,OL) i H(g*, _1i OL))} > 0 and increasing in IOH - OL I. So for a

small enough L and large enough 1 such that the inequality from condition (2.80) holds,OH _7r(L)

we have AW > 0.

2.A.8 Proof of Proposition 30

The proof follows a similar argument as in Thomas and Worrall (1990). According to

Lemmas 24 and 25, U(EV) is concave and differentiable, so the first-order conditions are

necessary and sufficient for the maximization of problem of 2.27. Moreover, given Lemma 37,

we can simplify the problem by only looking at the IC constraints for 0 = 0n+1 and 0 = 0".

Denote by it, r(0)1, ir(O)T and 7r(O)q5~n+1 the Lagrange multipliers on constraints (2.28),

(2.32), (2.33), and (2.29), for 0 = 0' and 0 On+1. Finally, denote by UEV the derivative of U

with respect to EV. Then, we have:

7r(O'l) <0(-1UEV(EV'(7)) + A + -n,n+1 ~ On-1,n <0 (2.81)

E au (on, Y' *(on)) + (pU + )n,n+l)

On- ~ O7r(l"-1) &vP(n-n1, g*(On)) + <()
7r(on) +g* +-} 0

The envelope condition is given by

UEV(EV) > -p. (2.82)
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Taking expectations in (2.81),

E [UEV(EV'(on))] + /I < 0.

Combining with (2.82), we obtain

E [UEv(EV'())] < UEV(EV).

This implies that {UEv(EVt)} _' is a martingale and by the martingale convergence theo-

rem, it converges almost surely to some random variable UEV This implies {EVt}' 0 must have

a convergent subsequence.{EV,}to converging to EVoo E [EV, EV]

Consider the case EV, e (EV,EV). Consider the case when state 01 occurs infinitely

often. Take a subsequence formed only of 01. For the IC constraint (2.29) to hold with type

separability, we must have EV(01 ) > E[EV] for EV E (EV, EV), and

UEV(EV'(1)) < UEV(EV). (2.83)

Denote the relationship between successive values of EV as EVt+1 = z(EVt, 01), t =

0,1, ...where z is a continuous function. Then, as EVt converges to EVo, z(EVt, 01) converges to

z(EVo, 01) and EVt+1 converges to z(EVo, 01) as well. Therefore, we must haveUEV(EVoo)

UEV(z(EVO, 01)), which contradicts (2.83). Therefore, EV ( (LV, EV).

Consider now the case where EVo E Bd [EV, LV] .

Lemma 38 For any EVt E (EV, EV) and y E (UEv(EV), UEV(EV)), if state 0 N is repeated

M times consecutively, then UEV(EVt+M) > -y, for M large enough.

Proof. Consider a sequence in which state ON is repeated M times consecutively. Then

given the IC constraint (2.29), type separability implies EVt+M < EVt+M-1 < ... < EVt.

Then UEVt+M > UEV't since U is concave. Denote by # the value in (UEV(EV), UEV(LV))

such that UEV() = y. Suppose there does not exist an M such that UEV,t+M > -y Then
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limmsoo UEVt+M < 7 and limMoo UEVt+M > q. This implies EV converges to a value in

(#, EV) which is a contradiction given the first part of the above proof (it implies EV(ON)

EV). So, VE > 0, 'M subject to UEV(EVt+M) > UEV(EV) + e. m

Given Lemma 38, starting at any EV E (EV, EV), 3 a convergent subsequence {EVn}0

that converges to EVoo = EV. By a similar argument, EV is also a limit point for some

subsequence {EVn}% . So EVo E Bd [Ey, EV , and {EVt=} 0 converges to a distribution

with mass points at the boundary of [EV, EV] .

2.A.9 Proof of Proposition 32

The proof follows the proof of Proposition 3 from Farhi and Werning (2007), in the case

with bounded utility. The approach consists of defining a transition function Q for the derivative

UEV(EV) and constructing a sequence of distributions that converges weakly to an invariant

distribution under Q. Let the policy function for EV' be given by the continuous function

g(EV, 0) which maximizes the Bellman equation in problem (2.27). The derivative UEV(EV) is

continuous and strictly decreasing given the concavity of U. Let UEV(EV) = Y and UEV(EV)

y, so we define the transition function Q(y,0) = UEV(gv((UEV)l(y), 0)) for y E [y,p] . For

any probability measure M, let TQ(j) be a probability measure defined by

TQ (p) (A) = 1Q(y,0)cA}d/1(Y)dlF(0),

for any Borel set A. Also, let

TQ -T+ T 2 +... + TTQ ~Q n±

Then TQ, n(6y) is the empirical average of {UEv(EVt)} 1 over all histories of length n

starting with UEV(EV) = y.

We want to show that for any y there exists a subsequence of distributions {TQk(n)(6y)}

that converges weakly (i.e., in distribution) to an invariant distribution under Q.
Let EVL be the minimum of gV over [EV, EV). This minimum is attained since gv(EV,0)

is continuous and limEV_,RV gv(EV, 0) = EV. Since gv > V, it must be that EVL > EV. The
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transition function is continuous with Q(y, 0) < UEV(EVL) < 00.

We then need to show that the sequence {TQn(6y)} is tight in that for any c > 0 there

exists a compact set A, such that TQ,n(6y)[Ac] > 1 - E for all n. The expected value of the

distribution {TQ,n(6y)} is E_ 1 [UEv(EVt(0t1 )] . From the first-order conditions, for an interior

solution, we have that E- 1 [UEv(EVt(0t-1 )] ( ) UEV(EV) -- 0. This implies

min{UEV(EV),0} < E- 1 [UEv(EVt(0t-1) <

T (6y) [(y, A)] (A) + {1 - T (6y) [(y, A)] (A)}UEV(EVL),

for all A. This implies

UEV (EVL) - min {y, 0}
T3(5y) [(y, -A)] < EVEL-~ - AUEv(EVL)

This implies that {T (6y)} is tight and therefore {TQ,n(6y)} is tight. Tightness implies

that there exists a subsequence {TQ(n) (6y) } that converges in distribution to some probability

measure 7r*. Then, given the continuity of Q(y, 0) and linearity of TQ, it follows TQ(Wr*) = 7r*.

So -r* is an invariant measure under Q.

2.A.10 Proof of Proposition 34

The proof is analogous to the proof of Proposition 26.

2.A.11 Proof of Proposition 35

Voters' utility each period is given by

U H (Ot, 7t, g , b) tf(k - X + g + g9)

+(I - Ot - 7-y)f(k + gj) + 7Ytf(k + gi + gj).

The utility of households is marginally increasing in all types of transfers, {g', gc, g'}. Con-

sider the optimal policy without debt {g*0 1' 0 and the corresponding policy choices {gfd, gc0 , gi 0 }

At this policy, the marginal benefit to voters from increasing gt0 equals the marginal cost of
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decreasing ge*. Then, having the ability to take on debt implies that in any period t in which

debt is taken on, all types of transfers must increase. Otherwise, an increase in gj 0 only would

make the marginal benefit from increasing ge*0 higher than the cost of decreasing gj 0. This im-

plies that when debt in taken on, the optimal policy will relax the constraint on the politician' s

targeted interventions; the constraint will then be tighter when less debt is taken on.

Voters will take on debt if it increases their expected utility, and every period all types of

transfers will be affected in the same way by debt. The politician's utility each period is

+F(R - 1)'y f (k -+ gi + g4).

Since uH(Ot, 'Yt' g, b*) is a weighted sum of outputs, per the above discussion, any in-

crease in uH(, * g * b) implies an increase in each component of this sum, it follows that

v(Ot, t, ge*, bi*) also increases when uHo, *yt g * ~ ) increases. The increase in politician utility

happens through both the utility from gf and g , as well as through the utility from transfers

gf. This then implies that the politician will derive a higher expected utility from the contract

with voters.

2.A.12 Proof of Corollary 36

Consider the case without debt. Voter utility is given by the maximization problem,

U(EV) = max Eo,, [uH(Q3,g*(Q)) +I f3U'(EV'(O))].{g* (G),Ev' (9)}

With debt, voters' utility is given by

U(V)= max Eo~ sh(,yg*()b*(O)) + #U'(EV'(O))

The benefit for households of introducing public debt is the change in utility due to the

increase in transfers gd, while the cost each period comes from higher gC and gi, which are more
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costly in terms of future utility than their benefit in the current period. Therefore, taking on

debt in the current period is preferred by voters if

Of'(k-X + gd +

+f'I(k + g'+ gz)

9)

((1
+ - + (1-- -1 )f'(k g )

Og9 d * 
Og* /b*

F U'i
E J

8' b*
> 0.

Using the politician's first-order conditions for the choice of gd versus g', we get

f(k+ g+ g z) ( - (R - 1) + RO (#

g*)
b* )

-
+J*

DU']
E Ob*

( 1 - 7)

> 0,

f'(k+ gc + g') - (R - 1) + RO (0 + -0 + (1 - -Y)

Ob*)
> 0,

where A is the Lagrange multiplier on the politician's budget constraint. Therefore,

f'(k+ g"+ g ) ( (R -

+A (0 -g g*)Ob*

1) -) b*

_E * 0.

Consider the effect of increasing R in the above expression:

V g + g) Ogd- f"(k + gC+ g) 0 (R -1)

OfaR (*
+f'(k + g" + gi) 0 ab*d ( R - 1) abg R

Og*
1) b*

-b*+ o(2)

Ignoring second order terms, the above expression is negative if If"I > f'. In this case, a

lower value of R in the current period corresponds to a higher benefit to voters from public
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debt. Therefore, given a production function f(-) that satisfies this condition, and a sufficiently

high high value of R, the marginal benefit to voters of taking on debt is negative.

2.A.13 Extension - Adding a Non-Financial Public Good

Assume a public good y can be supplied by the government each period, and it enters the

utility of both the voters and the politician through the additive component o(y), independent

of 0, where o(.) is increasing and concave.

The politician's maximization problem (without debt) each period becomes:

(O, -y, g *(0)) = max [V (0, Y, g*(0)) + o(y)]
{ gdc,g ,y}

(2.84)

subject to

YgC + gd < 9*

YgC + gd + gi + y < TF

(2.85)

(2.86)

The government policy ignoring constraint (2.85), satisfies:

V 9d < OA

VgC -yA

OG t A

Vi < A

Given the underlying functions for v(.), this translates to

9

f'( -- X +9 d)

o'(y)

7gC + g y

= 0,

SRf'(k + gc),

- f'(k- x + gd),

- T.
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Denote by 6 = {gd(O), gC(Q) y(O)} the solution to the above system. Then constraint

(2.85) does not bind for g* > ygC + Ogd.The above system implies that [7gC(O) + Ogd(O)] -

[7g(0') + O'gd(0')] > 0 for 0 > 0' (as the equilibrium choice for y must decrease in gd). We

are thus in the case in which the preferred policy choice of the politician is different from that

of the voters, but the preferred policies of both the politician and voters vary monotonically

with 0. This makes it possible for a limit on targeted transfers in the current period to lead to

a separation of types.

Proposition 39 For each report 0,there exist a value of the limit on targeted intervention, call

it g*(0), such that:

* If the limit imposed by voters, g*, is low enough such that g* < g*(0) E [Ygc + gd],

then positive untargeted transfers are provided along with targeted transfers (gi > 0).

" If the limit g* is moderately high, so that g*(O) < g* < E [}gc + 0 9 d] , no untargeted

transfers are provided (g' = 0), so that all public intervention is accomplished with targeted

transfers.

" If g*(0) < E [ygc + 0gd] < g*, then the politician is unconstrained when shock 0 is realized,

and only targeted transfers are be provided (g' = 0).

Proof:

The first-order conditions from the above problem when constraint (2.85) binds lead to the

following system of equations for determining gd, gC, g and y as functions of g*:

v 99 -V 9Cv -

gC = gOg

- v9+

9' + T - *
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which can be expanded to

f'(k-x+ gd +-gi) Rf' (k+ * Od gi

'+ 7f'(k + 9C + gi) =o(T g* - g)

y = -g* - 9i

C 9= -gd

Denote by 6c = { 9 d gC, g2, y} the internal solution to the above system. A solution that

features gd > 0, gc > 0, and y > 0 exists because of the assumptions of the model while g > 0

if g* is small enough such that condition (2.36) holds. So we can have a region where gi = 0,

but we don't have the unconstrained solution. More specifically, let the cutoff imposed by the

voters be g. We will then have:

* unconstrained solution:

- > E [-gc + 0gd ;

- the cut-off will be y = g*(0).

* constrained solution with g' = 0:

- the condition for g" to be at a corner:

E, OfI(k -x +gd +gi)+ (1 -0 -_)f'(k+ g) < Vgi > 0,

where A is the Lagrange multiplier on the budget constraint. At the margin, gi is

positive when

E [Of'( - x + gd) + (1 - 0 - )f'(k) + yf'(k + gC) A.

- this is equivalent to the following first-order condition being satisfied:

o'(T - E) = E, [f'(k - x + gd) + (1- 0 - )f'(k) + (Yf k + .Od (2.87)
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the other first-order conditions are

f'(k-x+gd) Rf k + O ), (2.88)

y -g, (2.89)

gC - (2.90)

- therefore, condition (2.87) can be re-written as

E, '(-X + g) (0 + )+ (I - 0 - o'(T - )(2.91)

where gd is derived from the implicit equation (2.88).

- from (2.88), as g decreases, gd decreases, which means f'(E-x+gd) rises; on the other

hand, as g decreases, T - g increases, which means o'(T - g) decreases. Therefore,

there exist a value of g, call it g*, such that condition (2.91) holds at = g*. For

< ge, condition (2.91) implies we must have g' > 0 while for > g*, g' is at the

corner, g= 0.

9 constrained solution with gi > 0 : as shown above, for y < g*, the solution will feature

9g > 0.
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Chapter 3

Optimal Bailouts under Partially

Centralized Bank Supervision

3.1 Introduction

The coordination of government interventions in the banking sector has been at the fore-

front of policy debates in the aftermath of the 2008 financial crisis. The need for more policy

coordination has been motivated by both the increase in cross-border banking in the lead up to

the financial crisis and the subsequent cross-border spillovers generated by public interventions.

Yet, achieving a better coordination across different jurisdictions poses several challenges. It

implies obtaining and piecing together information from different supervision and regulation au-

thorities. Moreover, it requires designing policies that can be delegated to different authorities

for implementation.

These challenges are particularly salient when considering public bailouts of banks, where

local information collection is crucial for determining the real funding need of financial insti-

tutions and the viability of their investments. Therefore, a central policy question ahead of

any coordination effort becomes to what extent policy decisions are better centralized, even

at the cost of some information being lost, and, conversely, when is it preferable to give some

autonomy to local authorities. This paper builds a model to shed light on this question. It

aims to determine the conditions under which full autonomy of local authorities is optimal, and

146



what role do government finances, particularly public debt, have in determining whether local

autonomy is optimal.

The importance and relevance of these questions is brought forward in the case of the Euro-

pean Banking Union. Following the financial crisis, the supervision and regulation of Eurozone

banks was reformed in order to achieve two main objectives.1 First, common supervision and

regulation by a central authority aimed to eliminate local authority biases towards local banks,

as well as to allow for a better supervision of cross-border banks. Second, it was aimed at break-

ing the link between banks and sovereigns, the situation in which the cost of bailouts forced

governments to take on debt, which increased their borrowing costs and reduced their ability

to attract more funds. Yet, the supervision and regulation of banks was not fully entrusted to

a central authority. Under the current system, the central authority, the Single Supervisory

Mechanism, covers only the large, cross-border banks operating in the Eurozone, or about 130

banks, which hold about 85% of the total banking assets. 2 The rest of the banks are supervised

solely by local authorities. Therefore, under this system, information about the state of large

banks is directly available to the central authority, while information on the smaller banks is

only available to local authorities. Moreover, the current institutional reforms cover regula-

tion and supervision, but the framework for intervention following a crisis has not yet been

completed. This framework would have to include provisions regarding the autonomy of local

authorities to engage in bailouts of banks. More importantly, it would need to establish when a

local authority can access a common bailout fund rather than use its own funds for bailouts. A

local authority could be given autonomy to make this decision based on the local information

it has access to. Alternatively, it could be required to supply a certain level of funding to banks

before any common bailout funds are used. This restriction would be preferable to the central

authority - the European Central Bank in this context - if it were faced with a local authority

that is biased towards its local banks. Such a local authority would allocate insufficient funds

to the large, cross-border banks, passing the responsibility of funding them up to the common

bailout fund. This particular issue has been pointed to as one of the main roadblocks in the

'The European Central Bank's (ECB) perspective regarding the goals of these re-

forms is spelled out in the following document made available by the ECB:
http://www.ecb.europa.eu/press/key/date/2013/html/sp130405.en.html, accessed March 31, 2014.

2Information provided by the European Central Bank: http://www.ecb.europa.eu/ssm/html/index.en.html
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creation of a common bailout fund for the Eurozone. 3 Therefore, examining the conditions un-

der which autonomy for local authorities is optimal from the perspective of a central authority

is a key first step in determining how much coordination can be achieved over bank bailouts.

This paper focuses on the issue of ex-post intervention, after a recession has occurred. The

model considers the case of a central authority that can observe an aggregate shock - whether

the economy is in a recession or a boom - but it cannot observe local shocks that affect local

investments only. A local authority has the ability to observe all shocks and to intervene in

the banking sector through bailouts. In case of a recession, the central authority can decide

how much funding a local authority must provide to the large, cross-border banks, and how big

the overall bailout budget can be. By restricting the overall budget, the central authority can

essentially place an upper limit on how much a local authority can borrow in order to finance

bailouts during a crisis.

The objective of the model presented in this paper is to examine the optimal ex-post policy

from the perspective of the central authority that aims to maximize the total output in the

economy. The local authority can observe the shock that hits local projects, and aims to

maximize the total output that benefits households in its jurisdiction. Since the global banks

are cross-border, some of their output goes to households in other jurisdictions. The local

authority therefore values the output of global banks differently than the central authority, that

values the entire value of the output funded by global banks. The model then features two main

frictions: private information about the local shocks, and a bias of the local authority towards

local banks. With these two frictions, the resulting problem each period has the structure of

the model presented in Amador et al. (2006). The model of Amador et al. (2006) delivers the

result that minimum intervention rules are optimal for a wide range of shock distributions. This

would suggest that, if this model had the same structure, the optimal solution would call for

setting a minimal contribution before the country can access any common funds. This would

be equivalent to giving the local authority full autonomy, provided it used a minimal amount

of funds for bailouts of cross-border banks. Yet, the present model is complicated by the fact

3 See, for example, the following interview with Sharon Bowles, Chair of the European Parliament's Economic
and Monetary Affairs committee:

http://81.92.237.180/2013/11/05/what-a-european-banking-union-could-do-for-the-future-of-europe
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that the local authority can take on debt each period, and the friction studied in the Amador

et al. (2006) is repeated every period. The existence of debt changes the size of the total funds

available for bailouts and modifies the conditions under which autonomy is optimal.

The first result of the paper is that the optimal policy features no autonomy for the local

authority if the local shocks are high, so that the benefit from directing bailout funds to local

banks is high. This happens because a high need for funds by local banks augments the conflict

of interests between the local and the central authorities. The local authority has a strong

incentive to direct more bailout funds to local banks. It then becomes optimal for the central

authority to fully constraint the actions of the local authority, even if it means bearing the cost

of not adjusting policy to local shocks.

The next result derives conditions under which it is optimal for the central authority to

give full autonomy to the local authority. Full autonomy is optimal when there is a low conflict

of interests between the two authorities. Moreover, the necessary conditions place additional

restrictions on the nature of the conflict of interests, namely on how the objectives of the two

authorities can differ. The implication of this result is that the goal of delinking sovereigns from

banks also comes with the effect of making ex-post coordination over bailouts necessarily more

constraining. As sovereigns have more freedom to borrow, the conflict of interests between them

and the central authority increases, since the sovereigns can more easily assert their preferences

over bailouts. Therefore, the freedom to borrow more easily comes at the cost of less autonomy

to intervene in a crisis.

The paper also considers the effect of debt on the information rents extracted by the local

authority. Having more outstanding public debt is shown to have no effect on the range of

local shocks over which the local authority cannot extract any information rents. This hap-

pens because higher debt increases both the cost and benefit of giving autonomy to the local

authority, such that the effects cancel out. Therefore, the range of local shock values over

which information rents are derived does not change. The result changes, however, if the local

authority can become borrowing constrained. In this case, binding borrowing constraints lead

to a loss in local autonomy. This result has implications for the debate over the role of fiscal

coordination or binding fiscal rules. It suggests that imposing such binding rules can lead to a
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loss of local autonomy on other dimensions than borrowing - in this case the ability to tailor

bailout policies to local shocks.

Finally, the paper shows that these implications hold both in a two-period version of the

model and in a multi-period version. The results are illustrated using examples of two specific

functional forms for the investment technology. The examples highlight the limits of full au-

tonomy when public debt is available. In one case, full autonomy is never optimal given the

functional form of the project technology, while in the other, it is always optimal. These two

cases show how the degree of autonomy that can be given to the local authority depends on

how large a conflict of interests there is between the two authorities. The larger the conflict of

interests, the less autonomy is given to the local authority. The size of the conflict of interests

depends on both the bias of the local authority and on the actual investment technology.

Related literature. The analysis of optimal policy in the context of indirect control has

been the focus of a large theoretical literature (Holmstrom, 1979; Athey et al., 2005; Amador

et al., 2006; Alonso and Matouschek, 2008; Ambrus and Egorov, 2009; Amador and Bagwell,

2013; Frankel, 2014). The problem studied is that of a principal designing decision rules for an

agent that is informed with regard to a private shock and is biased in his preferences. Papers in

this literature derive conditions under which it is optimal to design decision rules that constraint

the agent's choices to an interval, or that set floors or ceilings on certain policies. In this paper,

a similar problem is studied, in which a principal must design rules for an informed agent,

but the focus is on the case in which the principal has direct control over a subset of the

agent's decisions, while it lacks control over others. Moreover, it studies a repeated interaction

between the principal and the agent, and examines the role of debt in placing restrictions on

the optimal contract that the principal can offer the agent. The model extends the setup

described in Amador et al. (2006), and it uses the Lagrangian methods developed in this paper

in order to establish the conditions under which full discretion for the agent is optimal. Amador

et al. (2006) study the optimal delegation problem in a consumption-savings model, in which

individuals expect taste shocks and suffer from temptation for higher present consumption.

Their model is used in this paper to capture a local agent's bias towards local projects and

his private observation of local shocks. Unlike their model, the private information versus
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temptation trade-off in this paper happens within each period, and the model is then repeated

with this trade-off recurring each period.

The paper contributes to the literature on indirect control and partial decentralization.

Miquel and Yared (2012) consider the issue of indirect control applied to the issue of governance

in weakly institutionalized societies, in which the government delegates to local agents the

authority to control insurgencies. They also develop a model of repeated moral hazard, but

in which the principal has the ability to accomplish the same task as the agent through a

different action. Our paper is motivated by a different type of interaction between structures

of government, in which the principal does not have additional actions available. The focus

is instead on the effects of public debt on the optimal policy. Another paper that builds on

the Amador et al. (2006) framework is Halac and Yared (2012), which looks at the optimal

policy in the case of persistent shocks. They also extend the Amador et al. (2006) model to a

repeated game, and consider the case in which the agent has private information over persistent

rather than i.i.d. shocks. Their focus is therefore different than that of this paper, since they

do not consider the intra-period disagreement between principal and agent. This disagreement

within each period, repeated over time, is the driving friction of the present model, and the

inter-period links are achieved through public debt, without persistence in shocks. The issue of

indirect control has also been studied in the case of policy design in unions. Chari and Kehoe

(2008) study the optimality of rules for non-monetary policies in a union, when a monetary

authority can intervene to set rules on what the non-monetary authorities can do. The frictions

in their model are given by free riding and time inconsistency, while the focus in this paper is

on private information about local shocks.

This paper is also related to the literature on partial decentralization and the division

of supervision, regulation and intervention between the different levels of government.4 The

interaction between different levels of government has been studied in the context of both

subnational divisions of government (Nicolini et al., 2002; Tommasi et al., 2001), and unions

of countries interacting with a supranational authority (Eichengreen and Von Hagen, 1995;

Persson and Tabellini, 1993; Wildasin, 1990). Yet, many of the papers in this literature have

4 Ahmad (2006) provides a review of this literature.
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focused on the adoption of policies in decentralized systems based voter preferences or on the

aggregation of voter preferences in federal systems (Persson and Tabellini, 1996a,b; Dixit and

Londregan, 1998; Besley and Coate, 2003; Hatfield and Padr6 i Miquel, 2012). Sanguinetti and

Tommasi (2004b) consider a principal-agent model to study the trade-off between risk-sharing

and incentives against local overspending. Their model features local authorities with private

information about local shocks and preferences over local spending. Their focus, however, on

the case in which a principal can make transfers to multiple agents, and the budget constraints

of the agents are interrelated. They do not consider a multiple-period game, while this paper

focuses on the role of debt and the repeated disagreement between principal and agent.

Finally, both the existence of biases for local versus federal regulators, and the link between

banks and their respective governments have been examined in the empirical literature, and the

findings of this literature motivate the setup and assumptions of this paper. Using data from the

US state chartered commercial banks, Agarwal et al. (2012b) show that federal regulators are

significantly less lenient than state regulators that alternately supervise the same institutions,

which suggests the existence of a bias by local regulators towards local banks. Barth et al.

(2004) use a database of bank regulation and supervision practices in 107 countries to examine

the relationship between these policies and banking-sector development, efficiency, and fragility.

They find that policies that force accurate information disclosure promote bank stability, which

suggests that local private information could be an important concern when thinking about

centralizing regulatory policies. Finally, recent evidence looks at the link between banks and

their governments, and the effects of expected government support in case of a crisis. Correa

et al. (2014) look at the joint effect of expected government support to banks and changes in

sovereign credit ratings on bank stock returns using data for banks in 37 countries between

1995 and 2011. They find that sovereign credit rating downgrades have a large negative effect

on bank stock returns for those banks that are expected to receive stronger support from their

governments. A similar interdependence between banks and their governments is found by

Demirgtig-Kunt and Huizinga (2013) when looking at the impact of government indebtedness

and deficits on bank stock prices and credit default swap spreads. Therefore, evidence suggests

that banks expect and value support by their governments.
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The rest of the paper is organized as follows. Section 3.2 outlines model. Section 3.3

provides the analysis of the model and the conditions under which local autonomy over bailouts

is optimal. It also discusses the comparative statics with respect to public debt. Section

3.4 extends the model to an infinite horizon. Section 3.5 illustrates the results of the model

with examples of specific functional forms. Section 3.6 concludes and discusses future research

avenues.

3.2 Model

3.2.1 Environment

The economy consists of a continuum of households and two banks which differ by the type

of investment projects they can finance - a local bank, which finances small, local projects, and

a global bank, which finances large projects. Banks are supervised by either one or two types of

public authorities - a local authority and a central authority. The central authority supervises

a subset of the banks, as described below, while the local authority can supervise all banks and

can provide public bailout funds to support distressed banks.

Banks and investment projects. The two types of banks, local versus global, differ in

their ability to evaluate and finance projects. The technology for evaluating and financing each

type of investment project is specific and exclusive to each type of bank. The local bank can

only finance the local projects, denoted by L, while the global bank can only finance the large

projects, denoted by G.

Investment projects are owned by households. Both types of projects are risky investment

projects, in that their return depends on whether the economy is in a boom or a recession.

The state of the economy is observed at the beginning of each period. A recession happens

with probability a and a boom with probability (1 - a). In a bloom, a large project produces

wG (iG + z) > 0, where z > 0, iG > 0 and wG :R+-* R is a concave, increasing, continuously

differentiable function with lim -o wG/(i) > 0, lim", wG/(i) < 0 and WG/ (iG + z) < 1. In

a recession, the large projects become distressed and produce a return wG (ZG - z) , where

W' GI IG -Z) > 1
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The local projects are also affected by the aggregate state of the economy, but they can also

be affected by local shocks. In a boom, a local project produces a return UL (iL + z) > 0, where

iL > 0 and the local technology uL : R±- R is a concave, increasing, continuously differentiable

function with limi'O uLI(i) > 0, limi"" uL/(i) < 0, and uL (ZL + z) < 1; in a recession, a

fraction 0 E E C (0, 1) of local projects become distressed and produce uL (iL - z) > 0, where

OuL/ (iL - z) > 1, while a fraction (1 - 0) become fully compromised and produce 0. The value

of shock 0 is observed by the local bank and by the local authority, as discussed below; however,

which projects are compromised versus which projects are just distressed is not observable until

the projects pay off. This specification allows for different types of projects to produce returns

using potentially different technologies, and it allows for local projects to be affected by local

shocks as well as aggregate shocks. Moreover, the model captures the that fact that banks and

governments can observe whether an asset needs liquidity support, but they cannot as readily

evaluate the solvability of this asset.

Before the projects pay off, a reinvestment can be made in projects, which increases the size

of the project, i.e., ij, J = L, G. A reinvestment y > 0 in the global bank during a recession

leads to total return wG (iG - z + y) from its projects. A reinvestment x > 0 in the local

bank in a recession returns uL (ZL - z + X) if the project is distressed and 0 if the project is

compromised. Since all local projects in the banks portfolio are identical before they pay off,

the reinvestment funds cannot be targeted specifically towards distressed projects.

Households. Each households holds an identical, perfectly diversified portfolio consisting of

both local and large projects. Local projects are fully owned by households, while large projects

are owned in proportion of J E (0, 1) by households and (1 - 8) by the central authority. The

ownership by the central authority is a reduced-form representation of foreign ownership in

global banks. Moreover, it is meant to capture the potentially different weight carried by global

financial institutions in the objective function of local authorities versus global authorities.

The latter may take into account the global effects of large banks, while local authorities are

primarily concerned with the returns to local households and the effects on the local economy.

The households are risk-neutral, discount the future at rate 3 and derive utility from con-

suming the project returns. Their expected per-period utility at the beginning of each period

154



is therefore given by

(1-a) [uL (iL +Z) G (G +z)] +a[OuL (IL Z +X) + SwG ( z y) , (3.1)

where x and y are the reinvestments made by banks in case of a recession. This expression

incorporates the fact that, in case of a recession, (1 - 0) of local projects are compromised and

return 0.

Central and local authorities. Banks are supervised by two types of public authorities.

First, a central authority supervises global banks. The central authority can observe if the

economy is in a recession, and it can observe any reinvestment y that is made by the global

banks. It cannot, however, observe the local shock 0. It only knows the distribution of 0, f(0).

The central authority has the goal of maximizing the output of both local and global banks,

taking into account the utility of households as well as it's own utility from the global banks'

returns. Therefore, its per-period utility is given by

E {(1 - a) [uL (tL + z) +6WG (G - Z)- + a [oUL (ZL - z +6 -- 5G (G - z + y)]}.

After observing the state of the world in the current period, if the economy is in a recession,

then its per-period utility is given by

E [oUL (L - z -+ x) + 6w 0  G - z - .

Second, a local authority can observe both the state of the world and the value of the local

shock 0. Each period, the local authority receives a budget e, which it can use to make transfers

to banks or it can redistribute to households as consumption goods. The transfers are used for

reinvestment by banks in their respective portfolios. In a recession, the local authority makes

a transfer x towards the local bank and a transfer y towards the global bank. The transfers

towards the global bank can be constrained by the central authority, as detailed below. The

local authority can also increase the size of its available budget by borrowing against future

income. It can take on short-term (one period) non-contingent debt b at rate 3. Therefore, the
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budget constraint faced by the local authority is

x + y < e + /b - b_1,

where b_ 1 denotes any outstanding debt. The local authority seeks to maximize the utility of

local households. Therefore, its per-period utility is given by (3.1).

The central authority can decide the value of y, the transfer that must be made to global

banks. This represents the contribution by local governments or national authorities to the

bailout of global institutions that are under the supervision of the central authority. The

model does not consider transfers from the central authority to the banks, but rather considers

the problem for the central authority of deciding the funding y that it can constraint the local

authority to make towards supporting global banks. It must decide the degree of autonomy that

the local authority can enjoy in deciding bailouts of global banks. Since the central authority

has complete information regarding the funding needs of the global banks, it can determine any

additional contribution from the central authority's funds after the local authority has made its

contribution. Given the full information, this decision would become a straightforward problem,

assuming the central authority has commitment power with respect to this contribution.

The mechanism described above would also be consistent with a local authority first engag-

ing in a required bailout of the global banks and only afterwards accessing a common bailout

fund to supplement any additional funding needs. Such a system for accessing common bailout

funds has been proposed as one of pillars of the European Banking Union. Yet, concerns over

the incentives problem of local authorities, which would contribute too little out of their own

funds, have limited the scope of any such common bailout fund. Therefore, as argued in the

introduction, focusing on the optimal degree of autonomy that can be given to a local authority

is a key first step in understanding the limits of any common bailout policies among several

constituencies.

The model considers the case in which the central authority can decide the size of the

bailout fund that each local authority can operate with. This is equivalent to the central

authority deciding public debt. A heavily indebted sovereign facing conditionality from outside
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lenders would fit this scenario. At the other end of the spectrum, a sovereign could be able

to borrow on the outside market, and therefore can easily evade any informal restrictions on

how much to support local banks. In this case, the central authority must provide stronger

incentives to mitigate the local authority's preference for support of local banks at the expense

of global banks, and the regions where autonomy is optimal would be a subset of the case in

which debt can be decided by the central authority.

3.2.2 Timing

The paper starts by studying the above problem in a two-period model, with t = 0,1. It

assumes that debt can be taken on by the local authority, but it is observed and can be limited

by the central authority. The analysis considers the case in which the central authority must

select an optimal mechanism to solve the ex-post intervention problem, once the economy is in

a recession. The sequence of events is as follows:

1. Local shock 0o E 0 is realized and observed by the local authority;

2. The central authority chooses a schedule {y(0o), b(Oo)}o 0 ;

3. The local authority reports a shock Oo E E to the central authority and it chooses policies

{x(0o), y(Oo), b(0o) ;

4. Period 0 returns are realized;

5. Nature chooses the state of the economy in period 1;

6. If there is a boom, local households consume (e - b);

7. If there is a recession, local shock 01 E 0 is realized and observed by the local authority;

8. The central authority chooses a schedule {y(01)} 1 e0 ;

9. The local authority reports a shock 01 E 0 to the central authority and it chooses policies

{x(01), y( 0 1), b(01) ;

10. Period 1 returns are realized.
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The model will then be extended to an infinite horizon in which the events from period 0

are repeated every period, provided that both agents lack commitment power.

3.3 Analysis Of The Two Period Model

3.3.1 Two Types Of Local Shocks

Consider the case in which the local shock 0 can only take two values, OH and 0 L, with

probabilities 7H and 7rL, respectively. To simplify notation, define

u(x)

w(y)

uL (iL -Z+X);

wG(Z G z + Y.

In period 0, in a recession, the local authority's utility is

Oou(xo) + 6w(yo) + 3 {(1 - a) (e - b) + aV}, (3.2)

where V denotes the utility of the local authority in period 1, in case of a recession,

V +H u(y)] + 7L [oLU(4) + (3.3)

The utility of the local authority reflects the non-contingent nature of public debt, which

must be paid off in period 1 regardless of whether the economy is in a boom or a recession.

The local authority is maximizing (3.2) subject to the budget constraints

xo + yo < e-+/b,

XJ + y < e-b,

(3.4)

(3.5)

j = G, L, and given the schedule offered by the central authority following the reports of shocks

0o and 01.
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The central authority must choose a schedule {y(Oo), b(Oo)} 00 E to be implemented given

the report from the local authority about the value of the local shock Oo. By the Revelation

Principle, we can focus on the mechanisms with truthful revelation. The central authority's

problem becomes

max E [Oou(xo(Oo)) + w(yo(Oo)) + 3 (1 - a) (e - b(0o)) + aU(b(0o))] , (3.6)
{xo,yo,y1,b}

subject to

Oou(xo(Oo)) + aw(yo(00)) + 3 [(1 - a) (e - b(0o)) + aV(b(Oo))]

> Oou(xo(0')) + 3w(yo (0')) + 3 [(1 - a) (e - b(0')) + aV(b(Oo))] , VO' E E, (3.7)

Oiu(xi(01)) + 6w(yi(01)) > 0u(xi(0')) + 6w(y1(0'1)), VO' E E, (3.8)

xo(OO) + yo(OO) < e + b(Oo), (3.9)

x1(01) + y1(O1) < e - b(0O), (3.10)

where U(b(Oo)) denotes the utility of the central authority in period 1, in case of a recession,

U(b(0o)) = 7H [oHU(X{) + w(yH)1 + L [oLU(X4) + W(yf)1

Constraint (3.7) is the incentive compatibility constraint for the local authority in period

0. The local authority must be given incentives to truthfully report the local shock 00 that

it observes in period 0. Constraint (3.8) is the incentive compatibility constraint for the local

authority in period 1, which ensures that the local authority will truthfully report the local

shock, if period 1 is a recession as well. Constraint (3.9) is the budget constraint that must

be satisfied in period 0, given the local authority's resources. Finally, constraint (3.10) is the

budget constraint in period 1 in case of a recession.

The central authority's problem illustrates the two sources of tension between the central

and local authorities. Each period, the local authority derives less utility from the returns

of the global bank than does the central authority. Moreover, the local authority has private
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information on the value of the local shock 0. The local authority then has the incentive to

overreport the value of shock 0 in order to increase the support that it is allowed to provide to

the local bank relative to the global bank. The central authority's problem is then a problem of

balancing the need to provide reinvestment funds to the global bank with the need to provide

the local authority with sufficient incentives for truthful reporting of local shocks. This reflects

one concern regarding the creating of a common bailout fund that can be accessed by several

local authorities, namely that it would create an incentives problem for local authorities, which

are likely to value local banks more than global, cross-border institutions. This would give

rise to pressures for directing bailout funds primarily towards local banks, leaving global banks

more dependent on outside intervention through the common bailout fund.

In analyzing the problem for the central authority, notice first that in the absence of debt,

problem (3.6) is a repeated version of the problem described in Amador et al. (2006). Without

debt, the central authority is faced with a repeated problem of offering incentives for the local

authority. In this case, as discussed in Amador et al. (2006), the optimal solution for the central

authority each period is to offer the same schedule y (OH) = y ( _L) y* if 3 < 3*, and to offer

a schedule with y (OH) < y (OL) if 3 > 3*, with * = 0 LIH. When considering the problem

with public debt, the incentives problem in period 0 is generated by both a bias of the local

authority towards more funding for the local bank in period 0, and a bias towards taking on

more public debt than the level preferred by the central authority. The following proposition

describes the optimal policy coming out of this problem.

Proposition 40 There exists a value 3 > 3 such that the optimal policy for the central authority

has the following form:

" if 0 L 7 0H ;> -, the same reinvestment funds are mandated for the global bank regardless of

the realization of the local shock, i.e., yo (OH) = (OL) and y1 (OH) Y1 (OL)

* if 3 < 0 L,1 H < 3, fewer reinvestment funds are mandated for the global bank in period 0

following a high local shock, i.e., yo (OH) < yo (OL) ; in period 1, the same reinvestment

funds are mandated for global bank regardless of the realization of the local shock, i.e.,

y1 (OH) y L
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* if 0 L 7 0 H < 6, fewer reinvestment funds are mandated for the global bank after a high local

shock than after a low local shock, i.e., yo ( 0 H) < y L (L) and yi (OH) < Y, ( 0 L)

Proof. In the Appendix. m

Proposition 40 states that the optimal policy that maximizes the central authority's expected

utility is to impose the same allocation of funds when there is relatively low variation between

the local shocks. In this case, the difference in preferences between the central and the local

authorities is more significant than the difference in shocks, and the central authority finds it

preferable to ensure that enough reinvestment funds are provided to the global bank even if

policy is not perfectly adapted to the local shocks. Since the difference between the high and

the low local shocks is relatively small, the cost of offering information rents is higher than

the gain of offering more funding to the local bank when the shock 0 is high. When there

is relatively high variation between the local shocks, then the central authority benefits from

having more reinvestment funds go to the local bank when the 0 is high. In this case, offering

information rents to the local authority is optimal.

The high ratio OL/QH specified in Proposition 40 means local conditions to not vary much

in a crisis. Once the central authority observes a crisis, it has an expectation that, at the local

level, a fraction E[O] of projects are viable, and it knows that the actual realization of the local

shock is not far from that mean. Therefore, the relative benefit of finding out the actual value

of the shock is low. The intuition is that if a banking crisis has similar effects for all types of

banks, then authorities will find it cost-effective to implement the same standard bailout policy

for all banks rather than pay the cost of tailoring policy to each type of bank.

The other result that is highlighted in Proposition 40 is that the cut-off value for the

relative size of local shocks is lower than in the case without debt. When the local authority

has access to public debt, the two dimensions of disagreement with the central authority -

reinvestment in the local bank and public debt - increase the benefit to the central authority

from choosing a schedule that depends on the value of local shocks. First, it gains in terms of

current reinvestment in local projects when these projects are distressed, hence still productive.

Second, it is able to spread the cost of offering information rents to the local authority by way

161



of the public debt. When public debt is no longer available, as is the case in period 1, the cost

of offering information rents to the local authority is higher, which makes it less desirable to

offer reinvestment schedules tied to local shock reports, if the variation in local shocks is not

sufficiently large.

The driving force for the result in Proposition 40 is that public debt offers the central

authority more flexibility in devising a schedule of reinvestments that is acceptable for the

local authority. The central authority can compensate the local authority for providing more

reinvestment funds to global banks when the local shock is high by allowing more public debt

to help finance current period expenditures. At the same time, having to repay the debt in the

next period gives the local authority the incentive to not overreport the shock value, because

such a report comes at higher price in terms of future utility. Therefore, the existence of public

debt expands the set of reinvestment schedules that can be offered to the local authority. The

intuition is that a country that can borrow freely can more easily fund bailouts in periods of

crisis. Requiring the country to spend more to support global banks does not impose as high a

burden on the country as it does for a country that cannot borrow. Such a constrained country

must sacrifice funds for local banks in order to comply with the requirement to contribute to

the bailout of global banks. Therefore, compliance is more difficult to achieve for a country that

cannot borrow, and the central authorities prefer to impose standard policies. These policies

remove a country's ability to supply inaccurate information about the state of its economy, in

order to avoid compliance.

3.3.2 Continuous Distribution of Local Shocks

Problem (3.6) is now analyzed in the more general case when the distribution of local

shocks 0 has a continuous density f(0) over the interval 0 = [0, 0] c [0, 1]. This allows us to

move away from the simple two-type case, and show that the above result carries over to this

general case. Moreover, the case with continuous case allows us to analyze the conditions under

which full autonomy is optimal, conditions that could not be satisfied in the two-shock case.

Given a schedule {y(0), b(Oo)} 0 0 c0 in period 0, the local authority chooses a report 00 and
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a level of bailout funds for the local bank, xO (gO) , to maximize its expected utility,

max
{00,xo(o)}

+ w ( Yo (k))

(3.11)

subject to the budget constraint

xO(CO) < e+8b (Oo) V00 E a.- Yoo) ,

Similarly, in period 1, in case of a recession, the local authority chooses a report 01 and

local bailout x1 (01) to maximize

max
{01,1 (01)}

0 i ( 01 1)
+ 6w (Y1 (1i)) (3.12)

subject to the budget constraint

x1 ( 1) < e - b (-01) - Y1 (01) , VO 1 E E.

If the mechanism induces truth telling, then the local authority's utility is 0iu (x1 (
0 1)) +

6w (y, (01)) and the incentive compatibility constraint in period 1 can be written as5

Oiu (Xi (01)) + 6w (yi (01)) = fu(x(O))d0 + Ou(xi (0)) + 6w(yi (0)).
0

Assuming truthful reporting in period 1, the incentive compatibility constraint in period 0

for the local authority is then given by

Go

0Ou (xO (00)) + 6w (Yo (00)) + fV(00) Ju(xo(0))d0+ u(xo (0)) + 3w(yo (0)) +V(0), (3.15)

5 By integrating the Envelope Condition, as detailed in Milgrom and Segal (2002).
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where

V(Oo) = (1 - o) (e - b (0o)) + aV* (b (0o)) (3.16)

represents the expected utility for the local authority in period 1, given truth telling and the

implementation of the optimal policy in that period. V* (b (0o)) is the value of the local au-

thority's utility in period 1, if the optimal policy is implemented in that period by the central

authority. This implies V* (b (0o)) = 01u (xt (01)) + 6w (y* (01)), and

(xi (01), y* (01)) = arg max [Olu (x1 (01)) + w (yi (01))] f (01) dO1 ,
Xi(O1),y1(O1) f

0

subject to constraint (3.13).

The problem of determining (xi (01), y* (01)) for a given level of outstanding debt b is the

same problem as the one studied in Amador et al. (2006), with the endowment being (e - b).

The expected continuation utility for the local authority, V(O) is a continuous and decreasing

function of b (0) , since it is a linear combination of V* (b (0)) and b (0) . We follow the same pro-

cedure as in Amador et al. (2006) in order to incorporate the incentive compatibility constraint

in the objective and to reduce the number of choice variables in the problem. Specifically, let

Xt(u), Yt(w), and B(V) be the inverse functions of u(xt(O)), w(yt(O)), and V(O), respectively,

for t = 0, 1. Then, X(u), Y(w) are increasing are convex, and B(V) is decreasing and convex.

Finally,

U(V) =_ max (1 - a) (e - B (V)) + aU (B (V)(3.17)

represents the expected utility for the central authority in period 1 given truth telling in period

1.

Using the variables defined above, the problem for the central authority in period 0 can be
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written as:6

max 0-u(Xo ()) + w(yo ()) + -V(0) +
{u() ),w(yo (0)) ,U( .)} )

[1 - F (00) - Oo (1 - 6) f (00)] u(xo(Oo)) + 13 U(V (0o)) - d o (3.18)
0

subject to

YCl (e + /B(V) - Xo (u)) + 0u (Xo (00)) + V(00)

Go i

-J gu(xo(0))dO - Ou(xo (0)) - w(yo (0)) - V(0)

0

> 0 V00 E E, (3.19)

(3.20)

Problem (3.18) incorporates the incentive compatibility constraint (3.15) and drops the

choice over function w(yo (0o)) to its value at 0, w(yo (0)). Constraint (3.19) incorporates the

budget constraint and the incentive compatibility constraint (3.15), allowing us to once again

drop the dependency on w(yo (0o)). Constraint (3.20) represents the requirement for monotonic-

ity, necessary in order to obtain incentive compatibility. 7

The first result that is obtained when analyzing problem (3.18) is that the cut-off property

described in Proposition 40 carries over to the case with a continuous distribution of local

shocks.

Proposition 41 There exists a value 0* 0 such that the optimal policy for the central au-

thority has the following form:

* if 0 > 0*, the same reinvestment funds are mandated for the global bank, i.e., y (0) = y*

V0 > 0*.

6 See the Appendix for the detailed steps.
7 See Milgrom and Segal (2002) for a detailed derivation of the necessary conditions for incentive compatibility.
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* if 0 < 0*, fewer reinvestment funds are mandated for the global bank in period 0 following

a report of a high local shock, i.e., y (0') < y (0) for 0' > 0.

Proof. In the Appendix. *

The above proposition shows that when the realization of the local shock is high, the local

authority derives a high benefit from overreporting the shock and providing more support for

distressed local projects. This happens because it values the returns of local projects relatively

more than the returns of global projects. Then, the information rent that must be given to the

local authority in order for it to report the real shock value is larger than the benefit to the

central authority of responding accurately to the funding needs of the local bank. When the

shock is below the threshold 0*, the local authority's preference for supporting the local bank as

opposed to the global bank is relatively small. This makes it possible for the central authority

to provide incentives for truthful reporting of local shocks. As shown in the Appendix, the

threshold 0* is the shock value at which the preferred policy for the local authority at 0* is the

same as the preferred policy for the central authority when the latter is constrained to offer a

pooled policy schedule {y (0*) , b (0*) } for all 0 > 0*

Proposition 41 establishes that the local authority is given no autonomy to choose bailout

support for the local bank when local firms face a high need for reinvestment funds. The

implication is that, in a severe crisis at the local level, it is not optimal to try to adapt policies

to local information. Since local crises do not have spillover effects across regions, so they

are self-contained, their impact weighs heavily on the local authority. It is then costly for the

central authority to offer incentives to modify the response of the local authority. In practice,

local governments suffer the high cost of local crises and are often under pressure to save local

banks. Therefore, imposing policy measures that reduce the help the government gives to the

local economy would come at a much higher cost. This cost discourages policies that require

collaboration with local governments, and encourages setting standards that limit the role of

local governments in the decision-making process. This result suggests that local crises might,

in fact, simplify the ex-post agreement over bailout policies, since more general rules become

optimal, as opposed to policies tailored specifically to local conditions.
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When the local shocks are below the threshold described in Proposition 41, the local au-

thority has a degree autonomy, meaning that it can decrease the support it offers to the global

bank as the local shock is larger. A natural question in this context is how much autonomy can

optimally be given to the local authority, and under what conditions full autonomy is optimal.

If full autonomy is optimal, then a central authority cannot improve on the allocation chosen

by the local authority. The analysis of the problem in period 1 leads to the result obtained

in Proposition 4 of Amador et al. (2006), that, under Assumption 14 below, full autonomy is

optimal for local shocks below OP, where Op is defined as the smallest value of 0 in e for which

the following condition holds:

E [0|0 > 1

0

Assumption 14 The expression F (0) + 0 (1 - 6) f (0) is increasing for all 0 E 6.8

In period 0, the analysis becomes more complex due to the presence of debt. The next

result shows how debt severely limits the conditions under which full autonomy for the local

authority is optimal.

Proposition 42 A policy that offers the local authority full autonomy to choose its preferred

policies in period 0 is optimal under Assumption 14 if > and is a linear function

of V, where V and U are defined in (3.16) and (3.17), respectively.

Proof. In the Appendix. m

Proposition 42 shows that full autonomy is optimal when the difference in expected con-

tinuation values between the central and the local authorities is relatively small. If the local

authority places sufficient weight on the global bank, i.e., 6 is sufficiently large, then the central

authority finds it optimal to offer the local authority full autonomy over policy. The local au-

thority can then fine tune policy interventions to the local shocks. The intuition is that when

the goals of the two authorities are not too far apart, it is valuable to take advantage of all

8 This assumption is more general than the Assumption made in Amador et al. (2006), in that it applies to

all 0 e G rather than to just 9 < Op. This change was made such that the condition assumed here is used in the

analysis of the optimal policy for period 0.
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available information and adapt policy to local shocks. When 6 is small, so the local authority

does not have a large stake in the global bank, then the incentives of the local authority to

direct funds primarily towards supporting local projects comes into conflict with the goals of

the central authority. This leads to no autonomy being given to the local authority, and instead

implementing the same policy based only on the information available to the central authority.

In the context of bailout policies, full autonomy being optimal implies that spending by

local governments follows the patterns that serve the best interests of the central authority.

If a common bailout fund were to be created at the level of a union of countries, in order

for it to be accessed by a country in need of additional bailout funds for large banks, then

no restrictions or conditionalities would be necessary for countries to access this fund. Their

preferred policies would align with the policies preferred by the central authority. There would

then be no concern that countries might access the common bailout fund too soon, before they

have used up enough of their own funds to help global banks.

The implication of Proposition 42 is that there exist conditions under which it is optimal

to require a minimum intervention from a government's own funds before it requests access to

any common funds. This result is the equivalent result to the minimum savings rule in Amador

et al. (2006), and it is summarized in the following Corollary.

Corollary 43 A policy that requires a minimum bailout intervention from a government's own

budget before any outside funds are accessed is optimal under the conditions outlined in Propo-

sition 42.

Taken together with the previous results, Proposition 42 implies that public debt makes

it more difficult for full autonomy to be part of the optimal solution. The central authority

still finds it optimal to offer the local authority some information rents when the local shocks

are relatively low, in order for interventions to be better adapted to local conditions. Yet,

the information rents that it offers fall short of the information rents that can be extracted in

the case without debt, as in period 1. Linking this implication back to the motivation of the

paper, one of the goals of common supranational regulation and supervision of global banks

was to prevent banking crises in one country from impairing the country's ability to borrow.
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The results presented above suggest that delinking sovereigns from banks might also result

in tighter regulations on bailouts than was the case when governments had limited ability to

borrow. This implies less local autonomy to respond to local shocks.

3.3.3 Role of public debt

The results of the model highlight the importance of public debt in determining the degree to

which local authorities can be given autonomy to adapt bailouts to local shocks. The following

comparative statics analyze the effects of having higher outstanding debt on the optimal policy

implemented by the central authority.

Proposition 44 Higher outstanding debt (or a lower net budget in the current period) lowers

the size of the information rents that the central authority must pay to the local authority;

however, it does not change the range of local shock values over which no autonomy for the local

authority is optimal.

Proof. In the Appendix. m

The intuition for Proposition 44 is that higher outstanding debt constrains both the central

and the local authorities more, by decreasing the funds available to support banks. The lower

available budget makes the allocation of funds according to the needs of the banks more valuable

for the central authority. The preferred policies of the two authorities become closer, which

reduces the size of the information rents, in absolute terms. The above result emphasizes the

role of debt as a disciplining device, in that the lower cost of providing incentives allows the

central authority to loosen the restrictions on bailout policies and give some autonomy for local

authorities to tailor interventions to local shocks. The effect arises because of a change in the

degree of disagreement between the two authorities, in absolute terms.

The second part of the proposition delivers the result that the cutoff 0* above which the

local authority has no autonomy does not change in response to a change in debt. This happens

because the value of pubic debt changes both the cost and the benefit to the central authority of

any policy changes. Therefore, the size of the information rents changes, as well as the benefit
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from tailoring policy to the value of shock 0. These changes are equal in size under the optimal

policy, which smooths the costs of any distortions across all policies. Yet, this result no longer

holds if the local authority is borrowing constrained, for example if we assume that creditors

limit debt-taking to an upper value b below the maximum capacity to borrow given by the

no-Ponzi condition. In this case, high outstanding debt and a binding borrowing constraint

would lead to a lower cutoff 0*

Corollary 45 Assume that the local authority is borrowing constrained, with a binding upper

limit on new debt b. Higher outstanding debt (or a lower net budget in the current period) leads

to an increase in the range of parameters over which no autonomy for the local authority is

optimal.

Proof. In the Appendix. *

The case with borrowing constraints places the optimal cutoff 0* between the value in

the case with no debt at all and the case with full access to debt. It highlights the central

role of borrowing constraints in determining the degree of autonomy that is optimal for the

local authority to receive for ex-post interventions. These results show that the link between

sovereigns and banks, that damages a sovereign's ability to borrow, also affects the link between

sovereigns and supranational authorities. It makes it more difficult for supranational authorities

to rely on the information provided by local authorities, and increases the benefits of removing

local autonomy.

3.4 Extension to Multiple Periods

The model presented above can be extended to more than two periods, in order to exam-

ine the variation over time in the importance of local information for centralized intervention

policies. We consider the case in which neither the central authority nor the local authority can

commit to future policies. Each authority can only commit to the policies decided in the cur-

rent period. This is justified by the focus of the paper on the ex-post government intervention

following a crisis. A model in which either authority could commit to future policies would be

more appropriate for the study of ex-ante regulation, but the motivation of the current paper
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is better served by focusing on the case without commitment. This assumption allows us to

exclude equilibria based on trigger strategies. It also allows us to extend the results from the

two period model to an infinite horizon setup.

Each period t, in case of a recession, the central authority offers the local authority a

schedule {yt(O), xt(O)},E , and the local authority reports the value of the privately observed

local shock 0. The problem for the central authority at any time t can be written in recursive

form as

U(b) max EOT [Ou (x(0)) + w(y (0)) + 3 [(1 - a) (e - b'(0)) + aU'(b'(0))]] , (3.21)
{x(O),y(O),b'(O)}

subject to

Ou(x(O)) + 3w(y(O)) + / {(1 - a) (e - b'(0)) + aV'(b'(0))}

> Ou (x(0')) + 6w(y (0')) + 3 {(1 - a) (e - b'(0')) +-1 aV'(b' (0'))} , VO' E E, (3.22)

x(0) + y(0) < e + b'(0) - b, (3.23)

b(0) < I . (3.24)

where V(b) is the value function for the local authority at the values {x*(0), y*(Q), b*'(0)} chosen

by the central authority:

V(b) - E [0u(x*(0)) + 6w(y*( 0 )) + 13 [(1 - a) (e - b*'(0)) + aV'(b*'(0))]]

Constraint (3.22) represents the incentive compatibility constraint for the local authority,

which ensures that truth telling is the optimal response of this authority to the schedule offered

by the central authority. Constraint (3.23) is the budget constraint in period t, and constraint

(3.24) is the no-Ponzi condition on debt.

Under the assumptions of no commitment from either authority, monotonicity and strict

concavity of the utility functions u(x) and w(y), the above problem is well defined. Moreover,

under these conditions, the value functions for the two authorities are strictly concave and
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differentiable.

Lemma 46 The value functions U(b) and V(b) are concave and differentiable over the interval

(b, e/ (1 - 0)).-

Given concavity and differentiability of the value functions, we can proceed to analyze the

optimal policy that comes out of problem (3.21) using the standard approach. We can then show

that the results from the two-period model extended to the multi-period model, as summarized

in the following proposition.

Proposition 47 In each period t, there exists a value 0 < 0 such that the optimal policy for

the central authority has the following form:

* if 0t > 0*, the same reinvestment funds. are mandated for the global bank, i.e., y (0t) = y

V0t > 0*;

*. if Ot < 0*, fewer reinvestment funds are mandated for the global bank in period 0 following

a report of a high local shock, i.e., y (0') < y (0t) for 0' > Ot.

Proof. Follows directly from the proof to Proposition 2, with the budget each period taken

as (e - b). m

The intuition from Proposition 41 carries over to the results summarized in Proposition

47. The central authority finds it optimal to offer information rents to the local authority

whenever the local shock is sufficiently small. As the local shock is larger, the local authority

values support to local firms more, and it must receive higher information rents in order not

to overreport the shock. It then becomes too expensive for the central authority to offer these

information rents compared to the cost of not tailoring policy to local shocks. The last-period's

borrowing is the only link across periods in this model, since all debt is short-term (one period).

The outstanding debt then determines the available budget at the start of the period. Therefore,

the trade-offs faced by the central authority within each period are the same at every date t. The

outstanding debt only affects the relative size of these trade-offs, and implicitly the information

rents given to the local authority.
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The above result shows that the degree of discretion given to the local authority in choosing

bailout policies varies over time. We examine next how the tailoring of policy to local shocks

depends on the level of outstanding debt.

Proposition 48 Assume the local authority faces no borrowing constraints. Then, the cutoff

value 0* is constant over time, 0* = O* Vt.

Proof. In the Appendix. m

Proposition 48 shows that the degree of autonomy given to the local authority on the

extensive margin does not vary over time depending on the level of outstanding debt, which

is the state variable each period. The extensive margin on autonomy refers to the range of

shock values over which the local authority has no freedom to vary its bailout response to

local shocks. This range of shocks is given by the condition Ot ;> 0* derived in Proposition

47. The intuition for the result is that the cutoff 0* is determined at the value at which

the relative gain from tailoring the policy to local shocks equals the cost of offering the local

authority information rents in order to extract the value of the local shock. A higher value

of the outstanding debt affects both the aforementioned cost and benefit in the same matter,

since the central authority is optimally smoothing the cost of any distortion across all available

policy dimensions. Therefore, the cutoff 0* remains unchanged, and the model does not allow

for any dynamic effects on the the extensive margin of autonomy.

The implication of the above result is that the variation in debt holdings has no effect on

a local authority's ability to tailor policy to local shocks. What matters for the cutoff 0* is

the existence - or availability - of public debt versus having a binding borrowing constraint.

Similarly, we can show that if the local authority can take on debt, but it can become borrowing

constrained at some debt ceiling b, then the cutoff 0* does change with the value of outstanding

debt, whenever more debt leads the local authority to reach the debt limit. This result follows

directly from Corollary 45. A local authority that has more difficulty borrowing also sees

the cutoff 0* decrease. The range of shock values over which the local authority is given no

autonomy increases. Local information is used less in the optimal policy if the central authority

is faced with a local authority with less access to funding. The local authority has a higher
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preference to use its scarce funds for reinvestments in local firms, which makes it costlier for

the central authority to offer incentives for the truthful reporting of local shocks. We therefore

end up with a case in which the local authority is more restricted in terms of the ability to

tailor policy to local shocks. This result has implications for the debate over the role of fiscal

coordination or binding fiscal rules in unions. It suggests that such binding rules can lead to a

loss of local autonomy on other dimensions than public debt - in this case the ability to tailor

bailout policies to local shocks.

Finally, notice that variations in the level of outstanding debt can, however, affect the degree

of autonomy offered to the local authority on the intensive margin. More specifically, public

debt affects the size of the incentive problem faced by the central authority, because it influences

the relative preference of each authority for bailouts of local versus global banks, as well as the

decision on how much to borrow in the current period. Whether more outstanding debt makes

the incentives problem worse for the central authority depends on the relative change in payoffs

from each type of bailout. If the increase in outstanding debt leads to a higher preference for

local bailouts (x(O)) relative to bailouts of global projects (y(O)), then more public debt makes

the incentives problem worse. The local authority values bailouts of global projects less, and

has an even stronger incentive to overreport the value of the local shock 0. Consider the case in

which 0 E {H, 0 L}, 6 < OH, u(.) = w(.), and the high value of the local shock is realized. If the

function u(.) is not isoelastic, then the preferences for bailouts of the two authorities change

as the debt level changes. The incentives problem can then become worse as outstanding debt

increases. This would then lead to less autonomy being optimal.

The analysis of the multi-period model has shown that whether a local authority has au-

tonomy to tailor policy to local shocks depends on the limits or constraints on debt-taking.

It does not depend on the variation of debt over time, as long as the local authority is not

borrowing constrained. Therefore, the primary constraint of interest in both the two-period

and the multi-period model is the ability of the local authority to borrow. Yet, repeated high

realizations of the local shock, which increase debt, can lead to a worsening of the incentive

problem and a decrease in autonomy for the local authority.
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3.5 Illustration

Below, we discuss the paper's results with reference to two specific functional forms. First,

consider the case in which the project returns follow a logarithmic schedule for all projects. In

case of a recession, the returns after any government reinvestment are given by:

u(x) = log(iL _Z+X)

w(y) = log(iG - z +Y),

where iL - Z > 1 and iG - z > 1. Also, assume that E {OL, OH} and E [0] = OM.

In the case with logarithmic returns, in period 1, the local authority will be offered a schedule

y (oL) y(oH) if 3< ~. It will be able to offer more funds to the local bank if > , in

which case y (OL) > y (OH) . In period 0, we can derive the preferred policies for the local

authorities and the preferred policies for the central authority, and we can infer that the local

authority will be given no autonomy to differentiate interventions in response to local shocks if

J < 3, where
0L+ OM

oH + gM +0-_ 1

Notice that 6 > H, whenever .L H The following result then follows.

Remark 49 The existence of public debt allows the local authority to have more autonomy to

differentiate its bailouts in response to local shocks.

The existence of debt in the two type case allows more autonomy to the local authority, for

a wider variance in local shocks, as discussed in Proposition 40.

If we consider a continuous distribution of shocks f(0), then we can show that for a given

value of 6, the conditions for full autonomy given in Proposition 42 may not be satisfied in

this example. To provide the simplest illustration, assume that a = 1, so the economy is an

recession for sure in period 1. Then, a necessary condition for full autonomy to be optimal is

that U(7) >1 Yet, we can derive V and U as the expected utilities in period 1 under the
av -6
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optimal policy, and obtain

OU(V) _M + 1
aV V M + 6M

The condition for full autonomy cannot, therefore, be satisfied for any distribution of shocks

0.

Remark 50 A policy that gives the local authority full autonomy to choose transfers following

local shocks in some subset of E is not optimal in period 0. Yet, such a policy is optimal in

period 1, when no public debt can be taken on.

To exemplify a situation in which full autonomy is optimal in period 0, consider another

example, this time with quadratic production technologies for both types of projects. In case

of a recession, the returns after any government reinvestment are given by:

U(X) = (iL _Z (L_-Z +X )2

w(y) = (iG--z +y) - G-z +y) 2

and iL_ G z 2

In this case
oL

showing how public debt allows for differentiated reinvestments for the same range of local

shock values as the case without debt. This happens because the preferred transfers for each

authority are a fraction of the total budget, and therefore any effects introduced by debt are

reflected similarly in the preferences of both authorities.

If we consider a continuous distribution of shocks f(0), we can derive

&U(V) _ 1

av o*

This shows that the conditions for full autonomy are satisfied in the case with debt whenever

they are satisfied in the case without debt. The effect of debt cancels out, and full autonomy is

176



optimal for a subset of the shocks, 0 < O,, where 0 is the cut-off above which the local authority

receives no autonomy. Taken together with the previous example, this result comes to show

that the conditions for full autonomy are rather restrictive and dependent on the production

technology. Public debt can in some cases help increase the range of local shocks under which

the local authority is optimally given some autonomy. Yet, public debt can also lead to more

restrictions to the ability of local authorities to have full autonomy, if it contributes to an

increase in the conflict of interests between the two authorities.

3.6 Conclusion

This paper used a standard delegation model to examine the optimal degree of autonomy

that should be given to a local authority that decides bailouts. The local authority posses

private information about local shocks, but it is also biased towards local banks. The model

shows that the ability of the local authority to take on debt severely restricts the autonomy that

it can be given for choosing bailouts. Yet, it is possible for full autonomy of the local authority

to be optimal, as long as the conflict of interests between the central and the local authority is

not too large. The paper derives implications about the role of debt in determining the degree

of autonomy that can be given to a local authority, and shows that it is the constraint on

borrowing and not the change in outstanding debt that can lead to losses of local autonomy.

The paper has focused on ex-post interventions by authorities, and it looked specifically at

the role of the government as provider of funds to distressed banks when these banks cannot

borrow in the market. An important complementary question is how to design policy ex-ante,

more specifically how to design regulation ex-ante given that the supervision and regulation of

banks is only partially done by a central authority. The rest of the system is still under the

control of local authorities, who can impose their own regulatory frameworks. The interaction

between the two authorities might lead to either insufficiently strict regulations, or to one

authority being too strict in order to compensate for the conflict of interests with the other

authority.

Another aspect of the problem that could be further examined is the interaction between

local and global banks in the market. So far, the model assumes that project technology is
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fixed and specific to each bank. Allowing investors to select which types of projects they want

to hold would generate endogeneity in the market shares of local versus global banks. It would

highlight the effect of cross-country coordination over bailouts on the evolution of local banks,

and implicitly on the evolution of the conflict of interests between authorities. This extension

could introduce a source of potentially interesting dynamics.

178



3.A Appendix

3.A.1 Proof of Proposition 40

Consider the problem for the principal (the central authority). In period 1, separation of the

two types is possible whenever the principal's preferred transfer yP(0) after the realization of

the high shock OH is less than or equal to the agent's preferred transfer y(O) after the realization

of the low shock 0 L. Otherwise separating the two types would always be suboptimal for the

principal, given her quasi-concave utility function (since yP(OL) > yp(OH) and y(OL) > Y(QH)).

The expression for yP(QH) is the solution to

OHu(e - b - yP) P

and the expression for y(OL) is the solution to

OLU(e - b - y) -w(y).

The separation of types will be optimal when yP( 0 H) < ,(QL), which is equivalent to 3 > .

In period 0, assume the same allocation is provided regardless of the local shock 00. Denote

this pooled allocation by {x*, y*, b*}. Then, consider an increase in b* to bH along with a

decrease in y* to yH after a report of OH, such that the incentive compatibility constraint for

the low type is binding, i.e.,

oLU(X*) + W(y*) + -1f{(I1 ca) (e -b*) +aV(b*)},

= OOU(H) + Jw(yH) + Q {(I - a) (e - bH) + aV(bH)}. (3.25)

Then, the incentive compatibility constraint for the high type is satisfied since OH > gL

The change in the principal's utility is given by:

OH [U(XH) _ U(X*)1 - [w(yH) _ w(y*)1

+ {(1 - a) (b* - bH) + a [U(bH) - U(b*)]}. (3.26)
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Re-writing [w(yH) - w(y*)] given the low type's incentive compatibility constraint, (3.26)

becomes

OH _ H) H) (b* - bH)]

+ 3c [U(bH) - U(b*)] - [V(bH) - V(b*)]

Expanding U(bH) - U(b*) and V(bH) - V(b*) we obtain

(OH - oLi [u(x H) - U(X*)1 + (o,[( ) (b* - b H)

+a ( - {E [Ou(x(bH))] - E [Ou(x(b*))]}. (3.27)

E [Ou(x(bH))] -E [Ou(x(b*))] < 0 since the transfers to banks are normal goods and bH > *.

Also, (1 - < 0 since 8 < 1. Hence,

# ( - [(1 - a) (b* - bH)] + a I - E [Ou(x(bH))] - E [Ou(x(b*))]} > 0,

and there exists a 3 such that (3.27) is positive, with < = 6*.

3.A.2 Proof of Proposition 41

The period 1 problem is identical to the problem presented in Proposition 3 of Amador et al.

(2006). It implies that there exists a cutoff Op above which the same allocation is offered VO > 0.

In period 0, let 0* E ) be one value of the local shock above which the same allocation is

chosen. Then, for 0 < 0*, the principal must find it optimal to offer an incentive compatible

allocation. Such an allocation will be preferable for the principal whenever the pooled solution

for 0 > 0* requires that y* < yA(*) or b* > bA(0*), where where yA(0*) and bA(0*) are the

preferred transfer and debt chosen by the agent under full autonomy. Otherwise, any incentive

compatible policy would yield less utility to the principal than the pooled allocation.

Consider first the determination of yA(0*) and bA(0*). The first-order conditions for the
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agent's problem yield

0*U'(e + ObA (9*) - yA (0*))

T( - t) - d and (0* 

The conditions for determining y* and b* are

E [01 > 0*] )'(e + b* - y*)

-(I - a) - eU'(b*)

Then, y* < yA(O*) implies

- (1 - a) - aV'(b^ (*)

-(1 - ce) - aUl'(b*)

) > -6U'(b*),

which implies bA (0*) < b*. Since -V'(b) < -U'(b). Therefore, separation is optimal when
*P

y* < yA(O*).

The condition that b* > bA(*) implies that > 6, which is consistent with

y* > yA(O*). Denote by 0, the value of 0 at which y* = yA(Q*). Then, b* > bA(*) is consistent

with y* > yA(*) for 6 < [ . The maximum value of 0 for which separation is optimal is

given by the value at which b* > bA(0), y* > yA(O*), and the principal is indifferent between

the pooling and the separating allocation. Given the above conditions, this value of 0, denoted

0, must satisfy
0*

S< .
E [0|0 > 0*]

Therefore, 0* > Op. The value 0* E ® since E l and [ 0 is increasing in 0*.
P ~~E[010>o] J1>*
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3.A.3 The maximization problem with continuous shocks

This section details the steps taken to reach the form of problem (3.18) presented in the text.

The approach follows similar steps to Amador et al. (2006).

The problem for the central authority in period 0 is then given by

0maxf [Gou(xo(Oo)) + w(yo(Oo)) + /3U(V (Oo))] f (Oo)d6o, (3.28)

subject to constraints (3.15),

Xo (u) + Yo (w) < e + 3B(V) (3.29)

u(xo(O')) > u(xo(Oo)), V(%') < V(00 ) VO' > Oo (3.30)

Constraint (3.29) represents the budget constraint in period 0, and constraints (3.30) require

that the utility from local projects is increasing in the local shock and the continuation utility

for the local authority is decreasing with shock 0o (given the choice of debt in period 0).

The assumption that V is the expected utility of the local authority in period 1, when the

optimal policy is implemented, implies that in period 1, both the budget constraint,

X1 (u) + Y1 (w) < e - B(V),

and the incentive compatibility constraint (3.14) are satisfied (along with the requirement that

u is increasing in 0).
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Problem (3.28) can be simplified and re-written in the following form:

max {u(Xo
{u( ),w (O (-0)),-(- )} 6

()) + w(yO ()) + V(O)

- 6) f (O0)] U(Xo(OO)) + /3U(V (00)) - V(o0)

Y-1 (e + /B(V) - Xo (u)) + 0u (xo (0o)) + V(00)

00ux()- ~o()
-J ( 0 )) 3O- u 0 ))-w(o()

0

OV(o) > 0 V0 0 CE),

u(Xo(0')) > u(xo(O0)), V(0') < V(O0) V' ;> Oo.

3.A.4 Proof of Proposition 42

The proof follows the steps outlined in Amador et al. (2006). The problem faced by the principal

is

max
{u(),w(yo(O)),U(.)}

f [1-F (0o)
0

{u(O (QX))

-0o(1 -6)

+ w(yo ()) + V() +

f (0o)] u(xo(0o)) + + [U(V (00)) - ( 1

subject to

Yol (e + #B(V) - Xo (u)) + u (Xo (0o))

J6 u(xo(0))dO
0

- U(Xo (0)) - w(yo (0)) - > 0 V80 E e,

u(Xo(0')) > u(Xo(Oo)), V(O' V(00) V0' > 00.
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d~o}

f (0o)d0o ,

+ /V( 0)

(3.31)

(3.32)

[I - F (00) - 00 (1



Let A(0o) denote the Lagrange multiplier associated with the incentive compatibility con-

straint (3.31). The Lagrangian of the above program is

L 6u(o (0)) + w(yo (0)) + _V() +

[1 - F (0o) - 00 (1 - 6) f (0o)] u(xo(0)) + # U(v (00)) -- V 0) f (0o)d0o +
0

J Y[y (e + /3B(V) - Xo (u)) + 0U (Xo (0)) + V(0)-
0

00

f u(xo(O))do - u(XO (-0)) - W(yo )) V() dA(0 0).

0

The Lagrange multiplier is restricted to be non-decreasing and, without loss of generality,

let A(0) = 1 and assume that it is left continuous for all 0 < 0.

Integrating by parts we can re-write the Lagrangian as

L = u(XO (0)) + w(yo (q)) + 3V() A(O) +

[A(0 0 ) - F (00) - 00 (1 - 6) f (0o)] u(xo(0o)) + # U(V (00 )) - V( 0 ) dO0 +
0

Y (e + B(V) - Xo (u)) + 0 (0 o (0o)) + V(0o) dA(O).
0

Denote by <D the set of functions (u, V) that satisfy condition (3.32). The rest of the proof is

then based on the following extended lemma from Amador et al. (2006), based on the conditions

outlined in Luenberger (1969).

Lemma 51 (Amador et al. (2006))If an allocation (u*, w*(yo (0)),V*) with (u*V* 4 P is

optimal and u* and V* are continuous then there exists a non-decreasing AO such that

L (u*, w*(yo (0)), V*IAo) > L (u, w(yo (q)), VIAo) (3.33)
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for all (U, w(yo (0)), V) E (P with u and U are continuous. Conversely, if (3.33) holds for some

AO for all (u, w(yo ()), U) E 4b then (u*, w*(yo ()), U*) is optimal.

The Lagrangian is concave, and it is maximized within a convex cone P if and only if the

following first-order conditions hold:

D (U*, W*(yO ()) V*; u*, w*(yo ()),V*Ao) 0, (3.34)

DL:(U*,W*(yo()),V*;huhwhV|AO) < 0, (3.35)

for all (hu, hw, hV) E P, and if the Gateaux differentials are linear (Lemma 1 of (Luenberger,

1969), Chapter 8, page 227)

The Lagrangian is the sum of integrals over 0 of concave functions of u, w(yo (0)), and V,

and therefore the Gateaux differential exists and can be computed, as shown in Amador et al.

(2006). The Gateaux differential at the proposed allocation (U*, w*(yo (0)), V*) is given by

O: (u*, w*(yo (0)), V*; hu, hw, hV|Ao) = jh() + h + 5hV(T) A(O) +

J [A(Oo) - F (0o) - o (1 - 6) f (0o)]h± [U'(V(0)) - h d O +

0

S' (00- 1 hudA(Oo). (3.36)

0*

For the above-mentioned conditions to hold such that the maximization of the Lagrangian

is achieved, the Gateaux differential must be linear. This condition is not satisfied unless

U'(V (0o)) is linear. In that case, the problem can be analyzed by defining

n (00) aU'(V(00)) - ,

and
1(Oo 0 a AS(00) - [A* (0) - g (0)] dO + - 1 A(0).
6 00 6 maxfOOO,} (OP

185



First, we must show that (U*, w*(yo (6)),V*) being optimal implies a non-decreasing Ao(O)

exists such that conditions (3.34) and (3.35) hold. Condition (3.35) with hu = hv = 0 implies

Ao(O) = 0 since h, is unrestricted. Then, integrating (3.36) by parts, we obtain

aI ((u*, w*(yo (6)), V*; hu, hw, h IAo = y(6)hu(6) + 7r($)hv() +

j -y(Oo)dh,,(Oo) + jO 77 (0o) dhi.

Notice that hv < 0 and h, > 0. For condition (3.35) to hold, we then need 7(O0) > 0, or

U'(V(o)) ;> }. Condition (3.34) then requires that

Y(0)hu(0) + jy(Oo)dhu(Oo) = -7(O)hV(O) - L0  Oo)dhV. (3.37)

This condition requires Ao(0) to be increasing in g(0) = F (0) + 0 (1 - 6) f (0) whenever

7(0o) is increasing in 0. Therefore, (F (0) + 0 (1 - 6) f (0)) increasing and U'(V (0o)) > 1 along

with U'(V (0o)) linear are necessary conditions for (U*, w*(yo (0)), V*) to be optimal.

The argument for sufficiency is identical to the argument made in the proof of Proposition

4 in Amador et al. (2006), with Ao(0) taken as an increasing function of g(0) which satisfies

(3.37).

3.A.5 Proof of Proposition 44

Consider first the case with two types of shocks 0. If the two types can be separated, then the

incentive compatibility constraint for the low type will bind, hence

oLu(xL) +F 6 w(yL) +I 13 [(1 - oz) (e - bL) + azV(bL)]

oLu(xH) + 6 w(yH) +I 03 [(1 - a) (e - bH) + cyV(b H)] .(3.38)

The extent to which an incentive compatible allocation can be offered and the size of the

information rents depend on the preferred policy of the agent when the shock is 0 L relative to
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the preferred policy of the principal when the shock is OH. The preferred policy for the agent

at 0L is given by the following first-order conditions:

0LUI(e +fb A _bo) 6wI(yA),

(I - a) - eV'(b^A) - 6W'h^A\

The preferred policy for the principal at OH is given by the following first-order conditions:

0HU(e +bP - bo) w(yp),

(1 - a) - aV'(bp) = w'(yP).

For 6 > o-, the first-order conditions imply that an increase in bo leads to a larger change

in yA than yp. Then, the distance in utility terms between the preferred policy of the agent and

that of the principal decreases. Hence, the agent receives an allocation closer to his preferred

policy, and the difference from between the proposed allocation and the principal's preferred

allocation is decreased.

When the distribution of shocks is continuous, whether an incentive compatible allocation

can be offered and the size of the information rents depend on the preferred policy of the agent

relative to the pooled allocation. The pooled allocation has the properties

(E[010 > 0*]) u'(e + ObP - bo) = w'(yp),

(I - a) - aV'(bp) = w'(yp),

where 0* is the value of 0 above which the types are pooled.

if 6 < 0* ,i.e., 0* 0, such that the types are separated in both periods, then an

increase in bo leads to a larger change in yA than yp. The distance in utility terms between

the preferred policy of the agent and that of the principal decreases, moving the equilibrium

allocation closer to the agent's preferred policy.

For the second part of the proposition, consider first the case with two shock values, 0 E
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{0 L, 0 H}. The condition for the cutoff 6 is

(OH

+/a [U(bH)

(0H 0)

+/3 (A1-

[u(x H) _ U(X*)1 + /3 (i1 - A ) [(1 - a,) (b* - b H)

- U(b*)] - a V(bH) -V(b*)] = 0,

[U(xH) _ U(X*)1 ( - a) (b* - bH)]

aOM [u(b*) - ui(bH) 0.

Assume that a = 1. Then

(H _ L 1) OM [uH(b*) - ul(bH)]

[u(xH) - u(X*)]

Consider an increase in outstanding debt bo :

[ui(b*) - ui(bH)] \
[u(xH) U(X*))

sign (9 [ni (b*) - u1(bH)]{g u(XH) - u(X*)]

,( * AX1z i) /Obo

{[ax \\2 Obi
sign b1 ) Obo Abj Ax -

sign a bi Ox

sign { x)(1+/)1+/3

Ox AxOx A
Obo ob 1 b

Ox

abo

Therefore, the cutoff for (H -T-) at which separation of types is optimal does not change

as outstanding debt bo increases.

In the case with a continuous distribution of types, the analysis is analogous to the two-

shock case. The principal optimizing implies that the changes marginal utilities due to bo must

be equalized across Ou(x), 6w(y), and E[V(b')], such that the agent's incentive compatibility

constraint still binds with equality. Therefore, the overall effect on 0* must be zero, as the

benefits and costs suffer the same marginal change.
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3.A.6 Proof of Corollary 45

Let the upper limit of debt be b < As before, the cutoff is given by the condition:

(H _ OL _ _ - M [u(b*) - ul(bH)]

(O [(x H ) - U(x*)]

Assume an increase in bo such that the limit b becomes binding. In this case the increase

in b1 in response to the increase in bo is ! < 1 since 0b0 < b. Then, following the steps in

Proposition 44, it must be that

a ([1(b*) - ui(bH)] /Obo <0.

Then 8 (OH _ L) /bo < 0, which implies the cutoff 8 increases, since OH _ OL <0.

The analysis for the case with continuous shocks is analogous.

3.A.7 Proof of Proposition 48

Given the lack of commitment from both agents, the problem for the principal is the same every

period, with the exception of the initial budget available each period. The only state variable

in the principal's value function is the outstanding level of debt bo. Yet, by Proposition 44, the

level of debt does not affect the cutoff value 0*. Hence, the region in which policy does not

depend on the local shock is the region where 0 > 0*.

The values of policies xt, yt, and bt+1 depend on the available budget, given the first-order

conditions to the principal's problem. Hence, the size of the information rents changes over

time as outstanding debt changes, but the cutoff 0* does not.
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