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Abstract

This Mémoire extends Repullo (2000)�s incomplete contract model on banking

safety nets�design to take into account two Latin American countries�characteris-

tics: Institutional Weakness and Dollarization. The main result is that in a dollar-

ized, weak institutional environment all safety net activities (lender of last resort

and deposit insurance) should be allocated in the Central Bank.

This Mémoire also proposes a mechanism to improve the incentives the Central

Bank has to provide information to the Deposit Insurance Corporation in a setting

in which the Deposit Insurance Corporation is a separate agency from the Central

Bank and the latter is the only one who monitors banks.
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"Not surprisingly [Advisers in LDCs] have essentially repeated the precepts

designed for the developed world and paid little attention to the characteristics

of LDCs" Jean-Jacques La¤ont (2005)

1 Introduction

Less developed countries (LDCs) present characteristics that are not present -at least in

the same magnitude- in more developed countries. Despite the fact that such character-

istics are important, sometimes crucial, to understand many LDCs�economic and social

outcomes, economic theory has devoted little attention to them. Many times, it is the

empirical literature which recognizes that such characteristics matter to explain LDCs�

problems. However, it is not the general case from the normative point of view.

This lack of theoretical framework motivates Jean-Jacques La¤ont (2005)�s book en-

titled Regulation and Development. La¤ont builds a theory of regulation for LDCs�eco-

nomic infrastructures that explicitly takes into account many of such countries�charac-

teristics. Perhaps, this book is the �rst systematic attempt to build a theory of regulation

for LDCs.

Something similar occurs on LDC�s �nancial markets. There is not a theory of �nancial

regulation, nor of �nancial institutions design, for LDCs. Moreover, �nancial authorities

in many LDCs recognize that developed countries experience as well as international ad-

vise (e.g. the Bank for International Settlements�ones) are not always applicable to their

realities. Moreover, many times LDCs�characteristics prevent to introduce the necessary

reforms. Thus, LDCs��nancial regulation is commonly the outcome of a process of adap-

tation of the more developed countries�experiences that can be implemented in LDCs.

But it is not a process of speci�c institutions design. This facts are direct consequence

of the framework�s characteristics. Thus, the study of LDCs��nancial regulation should

take into account such characteristics.

The purpose of this Mémoire is to propose a modest �rst step on the construction of a

compatible doctrine to confront LDCs��nancial problems. But, LDCs��nancial problems

represent a vast �eld of analysis. First, LDCs are not a homogenous group. There are huge

di¤erences between LDCs. Then, we are going to focalize in Latin American countries

and in particular in Argentina and Uruguay. Second, there are a lot of �nancial problems

to analyze in those countries. Then, given that the banking system accounts for most of

the �nancial activity in them, we are going to focalize the analysis on banking regulation.

In particular, we are going to analyze the optimal design of the banking system�s safety

nets (i.e. deposit insurance and lender of last resort).

The �rst part of the step is to identify relevant LDCs�characteristics. Our focus on
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Latin American countries allows us to concentrate in some subset of LDCs�characteris-

tics. In addition to that, we are going to exemplify how such characteristics could a¤ect

�nancial outcomes and why they should be taken into account to design banking system�s

safety nets in LDCs.

Section 2 is going to be devoted to analyze LDCs�characteristics. To some extent the

work in this section will be descriptive. Therefore, we are going to synthesize relevant

literature and provide some case examples as well as empirical evidence.

To proceed, we are going to classify LDCs��nancial framework characteristics into two

blocks. The �rst one is the more general one in the sense that it is not only relevant to

understand �nancial problems but also to explain the real sector ones (e.g. the regulation

of economic infrastructures). However, we are going to focalize on its implications for

the �nancial sector. Characteristics as corruption, lack of power of the legal system, ab-

sence of well-developed accounting and auditing systems, among others, are components

of this block: Institutional Weakness. Then, we are going to summarize the market failure

hypothesis from Tirole (2002) and discuss the consequences of a country�s weak institu-

tional framework on it. Moreover, we are going to present the Soft Budget Constraint

(SBC) syndrome under the institutional perspective proposed by Williamson (1996 and

1997). Following Bergara et al. (2003), the introduction of the institutional perspective

allows us to see the SBC problem as an external assistance (or paternalistic) problem (i.e.

the meaning originally coined by Kornai, 1986 and 1992) and as a dynamic commitment

problem (Dewatripont and Maskin, 1995). Moreover, it is useful to analyze the role of

state-owned banks on LDCs. Finally, it is also useful to show how some apparently well

designed mechanisms (e.g. tough bankruptcy laws) could become very bad ones in a weak

institutions framework. To conclude the discussion on institutional weakness we are going

to go into a more philosophical discussion. We are going to claim that not necessarily

all intervention of the political system to soft some budget constraints mean corruption.

We support this claim in the fact that such equilibrium could be a focal point one (from

Schelling, 1960) in which society weakly agree.

The second block of LDCs�characteristics is a �nancial sector speci�c one: Financial

Dollarization. That is, in many LDCs a foreign -stronger- currency assumes the reserve

of value role (asset substitution) or the transaction one (currency substitution). This

is a persistent problem in many LDCs even if policies to reduce the participation of

foreign currencies in domestic activities have been imposed. We are going to discuss the

relevant literature on the causes of this problem: lack of credibility on the monetary

policy; portfolio explanation; incomplete markets; and the institutional view. In addition

to that, we are going to concentrate on the consequences of having a dollarized �nancial

system.
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To complete the step on the construction of a doctrine to confront LDCs��nancial

problems we are going to criticize and extend existing literature. In section 3 we are

going to present, comment and extend the incomplete contract model on the allocation of

safety net responsibilities proposed by Repullo (2000). We are going to do the same with

the extension to Repullo (2000)�s model proposed by Kahn and Santos (2005). Moreover,

we are going to adapt the basic model in order to take into account the weakness of the

institutional environment in LDCs.

We want to highlight a �nding. Kahn and Santos (forthcoming) have proved that

the second-best allocation of the lender of last resort (LLR) activity proposed by Repullo

(2000) cannot be implemented through what they call a "Repullo Mechanism". Repullo

(2000)�s main result is that the Central Bank (CB) should monitor banks and act as

LLR when liquidity shocks are smaller than a threshold. But the CB should transfer the

information that has been gathered from the bank to the Deposit Insurance (DI) agency

in order it provides the last resort loan when liquidity shocks are larger. Kahn and Santos

(forthcoming) prove that in this mechanism the CB has not incentives to provide the

information to the DI. Thus, the second-best allocation of the LLR activity cannot be

implemented through a Repullo Mechanism. We are going to de�ne a slightly modi�ed

Repullo Mechanism. Then, we are going to prove that in such mechanism the CB has

incentives to provide information (although not all) to the DI. Then, the second-best

allocation of the LLR activity can be implemented through such mechanism. The main

di¤erence of this mechanism with the original one is that it is always the CB who provides

the last resort loan but, for high liquidity shocks, it is the DI who takes the decision of

supporting the illiquid bank.

In section 4 we are going to extend the basic model in order to account for dollarization.

We are going to prove that the second-best allocation of the LLR activity is the same than

in Repullo (2000). That is, Repullo (2000)�s main result is robust to the introduction of a

second currency into the model. However, the range of liquidity shocks in which the CB

should be the LLR is smaller than in the single currency (i.e. the basic model) case. The

intuition for this result is that the CB in a dollarized setting takes special care about the

e¤ects of the LLR activity on its price stability objective. Then, it becomes tougher in

its LLR activity (i.e. it requires a better solvency signal to provide the last resort loan).

Finally, in section 5 we are going to combine the previous �ndings in order to extract

conclusions on the optimal allocation of safety net�s activities in LDCs. The policy rec-

ommendation for a dollarized, weak institutional environment (a LDC) is di¤erent from

the recommendation for the developed world. In the latter, the DI should be separated

from the CB. In the former, all safety net�s activities should be allocated in the CB.

This is optimal because it implements the closest to the �rst-best LLR policy and avoids
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information sharing problems.

To conclude, we are going to propose some ideas for future research.

2 LDCs�Characteristics

In this section we are going to analyze two characteristics of the LDCs�economic, political

and social environment. The �rst one, Institutional Weakness, is present in di¤erent

degrees in almost all countries. In section 2.1 we are going to propose a framework in which

to study LDCs��nancial problems. In addition to that, we are going to analyze some of

the �nancial consequences of this phenomenon. The second one, Financial Dollarization,

is a persistent problem in almost all Latin American economies but it has also proved to

be an important and persistent problem around the globe.

2.1 Institutional Weakness

2.1.1 LDCs�Institutional Framework

Broadly speaking, institutions are the rules that govern a game. For example, democracy

is the socio-political institution that governs (i.e. provide rules, constraints and checks)

the everyday life of most people in the world. Market economy and property rights are

two basic institutions of capitalist economies. These institutions, among others, provide

the rules that govern the economic game among people.

In the expression institutional weakness we synthesize a huge set of characteristics that

determine that these rules of the game do not work properly (i.e. at their full potential).

All countries around the world su¤er from institutional weakness in some degree. However,

the phenomenon is more pregnant in LDCs.

Characteristics as corruption, lack of power of the legal system, absence of well-

developed accounting and auditing systems, lack of ability to enter into long-term con-

tracts, lack of democracy, weak rules of law, shortage of adequately trained personnel,

high participation and intervention of the State in economics issues, lack of independence

of regulatory agencies, lack of independence of the media, existence of wrong incentive sys-

tems, among others, are examples of institutional weakness. These characteristics impose

conditions on the environment in which the economic game is played.

Given that the �nancial system in most Latin America countries, specially in Argentina

and Uruguay, is concentrated in the banking industry, we are going to focus on the LDCs�

banking sector problems. In �gure 2.1 we present a slightly di¤erent picture from that

Barth et al. (2006) present to illustrate the framework in which to view banking regulation

and supervision.
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In �gure 2.1 we present four actors for a banking regulation play. The main actor

is the Society, which includes depositors and borrowers. Another important actor is the

Political System. A third actor is the Regulatory Body (safety nets, supervision and

prudential regulation). Continuous lines from the Society to the Political System and

from the latter to the Regulator represent agency problems among them. In the called

Political Game, Society delegates in the Political System the management of the "social

thing". Then, there is a principal-agent problem among them. The Political System also

delegates the management of the regulatory activities on the Regulator. The fourth actor

is the Banking Sector. It plays a Regulatory Game with the Regulator in a principal-agent

relationship. The Banking Sector also plays a Market Game with the Society (at least

with a share of it). Asymmetries of information determine agency problems at this level

too. Banks have more information about their health than depositors, while borrowers

have more information about their projects than banks.

Figure 2.1: Institutional Weakness

The three games are played simultaneously and repetitively in an institutional envi-

ronment (which is represented by a layer in �gure 2.1). This institutional environment

is compounded by a complex mixture of institutions like culture, tradition, legal system,

etc. In our view, the quality (strength or weakness) of this institutional environment

determines the magnitude of the agency problems. The weaker the institutional environ-

ment, the harder the principal-agent problem. Moreover, it also determines the existence

and magnitude of other kind of relationships among actors (which are represented by bro-

ken lines in �gure 2.1). The weaker the institutional environment (the darker the layer),
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the more important these relationships (the more continuous the broken line). This re-

lationships not only include corruption (from the political game to the market one and

vice versa) which is represented by curbing lines, but also include other kind of "non-

transparent" relationships. In next section we are going to provide some examples of such

relationships.

In this Mémoire we are going to focus in the Regulatory Game. However, we should

take into account that Society wishes are only imperfectly represented through the Polit-

ical Game. In addition to that, the e¤ectiveness of this Game in representing the Society

depends on the quality of the institutional environment.

2.1.2 Examples and Implications

Institutional weakness�manifestations like lack of democracy and corruption explain a

lot of LDCs�negative outcomes. However, we are going to exemplify how less extreme

manifestations also have a huge e¤ect on LDCs�economic performance.

Market Failures. Tirole (2002) argues that international �nancing is similar to stan-

dard corporate �nancing. Then, the author uses the standard techniques from corporate

�nance and corporate governance to analyze �nancial crisis and the design of the interna-

tional monetary system. Moreover, Tirole argues that there are two crucial characteristics

that are international �nance�s speci�cs: the "dual-agency problem" and the "common-

agency problem". These characteristics represent a market failure that implies that debtor

countries be not ordinary borrowers.

Such market failure is fundamental to understand how a country institutional frame-

work could a¤ect the international �ow of capitals to such country. The dual-agency

problem is determined by the fact that investor�s return is not only a¤ected by the behav-

ior of the borrower but also by the behavior of the host government (Political System).

The common-agency problem is determined by the fact that there exist more than one

investor. Then, the common-agency problem applies directly to sovereign debt, and indi-

rectly (through the dual agency problem) to private borrowing.

The Political System has the incentives (i.e. foreign investors do not vote) and the

means (e.g. governments can default on sovereign debt) in order not to repay its debt.

Thus, the weaker the institutional environment, the lower the income that can be pledged

to investors. Therefore, the weakness of the institutional environment is a determinant of

the �ow of capitals to a country.

Soft Budget Constraint. The term soft budget constraints (SBC) was originally

coined by Kornai (1986) to explain a pervasive phenomenon in socialist countries. It
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refers to the persistent bail-out of organizations by a third party. This third party can

be the government, banks, upper hierarchical stages, and so on. Further developments

extended this issue to other kind of economies. Nowadays it is recognized that nearly all

economies su¤er this syndrome.

The �paternalistic view� of the SBC, suggested by Kornai (1986 and 1992), points

out that the decision to soften the �nancial constraints emerges from the concern of the

government by employment or by the need to gain political support. A complementary

interpretation was developed by Dewatripont and Maskin (1995). It suggests that the

SBC can arise endogenously as a dynamic commitment problem. The source of the SBC

is the inability of the creditor to commit himself not to renegotiate after the investment

is sunk.

In the former view, the SBC syndrome is seen as a particular characteristic of the

state, which acts in a paternalistic way with economic agents. This constitutes a social

relation in which the debtor expects to receive external �nancial assistance through several

means such as �soft subsidies�, �soft taxation�, �soft credit�, and �soft administrative

pricing�. Robinson and Torvik (2005) provide a political economy model for the SBC.

They argue that the persistence of the SBC can be explained by the political desirability

of softness. That is, the Political System can commit to make transfers to entrepreneurs

because it encourages such entrepreneurs to vote for them.1 Thus, even if information

is complete, the Political System may fund bad projects which they anticipate they will

have to bail-out in the future.

The political, social, cultural and economic environment generates the motives behind

the formation of the SBC syndrome. In our institutional framework, the weaker the

institutional environment, the less the constraints on the Political System behavior and

then, the more probable the existence of the SBC syndrome.

The Role of State-Owned Banks. Kornai (1992) applies a markets and hierarchies

dichotomy to evaluate the impact of alternative ownership forms on governance structures.

In particular, he emphasizes that while there is a close a¢ nity between private ownership

and market coordination mechanisms, there is a close a¢ nity between public ownership

and bureaucratic coordination. These elements conform a coherent system, since they are

organically connected and are reinforced by each other. As for the banking system, Kornai

(1992) argues that a publicly owned bank belongs to everyone and to no one. Basic control

over the managers�careers is in the hands of the bureaucracy and they frequently have to

give a way to political pressure. Then, the bank does not necessarily extend credit along

1Even if entrepreneurs are relatively few in the mass of voters, the idea could be supported by the fact
that interest groups o¤er campaign contributions to a¤ect, through advertising, the behavior of largely
uninformed voters.
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commercial lines in the hope of making a pro�t but it allocates loans in accordance with

noncommercial criteria. Typically, lobbying, vertical bargaining, personal connections

and eventually corruption are at work behind the scenes.

La Porta et al. (2000) describe the �development�and the �political�views of gov-

ernment ownership of banks. In particular, the latter holds that government control of

�nance through the banking system politicizes resource allocation for the sake of getting

votes or bribes for o¢ ce holders. The government can participate in the �nancing of �rms

in a variety of ways: it can provide subsidies directly, it can encourage private banks

through regulation and persuasion to lend to politically desirable projects, or it can own

�nancial institutions itself. Bank ownership gives the government extensive control over

the choice of projects being �nanced. It enables the government to fund ine¢ cient but

politically desirable projects, which would not get privately �nanced.

In an institutional weak framework, state-owned banks become a relevant instrument

to soften �nancial constraints. It is institutionally di¤erent to force the bank to re�nance

when the entity is private than when it is state-owned. From the political standpoint, it

is more costly passing a law or establishing speci�c regulations than using administrative

procedures to soften �nancial constraints. The institutional instruments di¤er in a discrete

way: the former constitute a market mechanism, while the latter makes use of hierarchical

procedures. Additionally, in order to have a private bank re�nancing bad projects, it

should be compensated through the tax/subsidy system, while a state-owned bank can

be imposed to behave in accordance with the Political System�s preferences. Clearly, the

Political System will prefer the more opaque (non-transparent) mechanism.

Corruption? The SBC syndrome, as well as other non-transparent mechanism, have

proved to be a persistent problem in LDCs. But, does it mean corruption? Our point

of view is that such political activity of softening some budget constraints through state-

owned banks or other opaque mechanism does not (necessarily!) mean corruption.

The conjecture that support such view is that this behavior of the Political System

could be part of one of the multiple equilibria in the Political Game. When institutions

are weak, in particular if social, political and cultural institutions (i.e. scale of values,

educational system, etc.) are weak, the Society�s utility function could show a strong

preference for present outcomes. That is, Society could prefer present employment or

goods� consumption because the institutional weakness of the environment determines

high levels of uncertainty about future outcomes and facilitates the present access to goods

and funding. Moreover, the economic�s institutions weakness implies that the Society�s

expected probability of being bailed-out (i.e. that its budget constraint be softened)

be higher. Given the Political System�s preferences, the use of non-transparent devices
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could appear as a focal point to coordinate the Society�s behavior. For example, a SBC

equilibrium can appear as a focal point one. Then, it is not clear that we could call this

corruption because it is the outcome of one equilibrium that society weakly agrees to play.

Schelling (1960)�s seminal work teaches us that "A prime characteristic of most of

these �solutions� to the problems, that is, of the clues or coordinators or focal points,

is some kind of prominence or conspicuousness. But it is a prominence that depends

on time and place and who the people are." (Schelling, 1960, pp. 57). The focal point

equilibrium view can be helpful to explain why the SBC syndrome has been so persistent

in many LDCs. In addition to that, it is consistent with the fact that in this countries

almost all big reforms (which necessarily changes the previous order) are undertaken in

the aftermath of a �nancial crisis.

Bankruptcy Laws. Williamson (1997) argues that as important as the rules of the

game is the play of the game. This is specially relevant in a framework of institutional

weakness. Apparently well designed mechanisms could become bad ones in such setting.

When �rms are in �nancial distress, bankruptcy laws set the rules under which debtors

and creditors bargain about new contractual conditions and the future of the �rm. Such

laws provide an incentive scheme. In particular, tough mechanisms (i.e. a mechanism

that punishes heavily bad outcomes) are designed to induce debtors to exert e¤ort in

order to achieve the best outcome. However, Bergara et al. (2003) show that when the

institutional environment is weak, a tough bankruptcy regime (probably reasonable in

term of the rules of the game) might be not socially bene�cial once the play of the game

is observed. The net result of a regime featured by tough bankruptcy procedures, weak

institutions and SBC might be that the borrower is encouraged to loot the �rm and to go

into lobbying activities.

2.2 Financial Dollarization

Up until now we have presented and illustrated an institutional framework in which a

theory of �nancial regulation for LDCs should be analyzed. In what follows, we are

going to highlight the main characteristics of other pervasive phenomenon of many LDCs:

Financial Dollarization.

2.2.1 Causes and Scope

Financial Dollarization (FD) can be described as the holding by residents of foreign cur-

rency assets and liabilities. FD has proved to be a persistent phenomenon in LDCs.

Despite the fact that earliest analysis on FD where motivates by Latin American�s coun-

tries experiences, the phenomenon is far from regional. Countries as Armenia, Azerbai-
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jan, Cambodia, Croatia and Laos also su¤er from the dollarization problem. Levy-Yeyati

(2005) �nds that by the end of 2000 on average 35 percent of domestic bank deposits (and

a comparable share of domestic banks loans) in LDCs was foreign denominated. This per-

centage rises to 44 percent when countries where dollar deposits are legally banned are

excluded. Moreover, some countries as Bolivia, Cambodia and Uruguay show dollariza-

tion levels of approximately 90 percent. In this section we are going to provide some

explanations to the causes of FD:

Theory 1 - Currency Substitution. Early literature on dollarization was primarily

interested in the CS phenomenon and its in�uence on the conduction of the monetary

policy. In particular, it was interested in the connection between past in�ation and

demand of domestic currency for transaction purpose. Standard models of CS predict

that the ratio between local and foreign currency is a function of the nominal interest

rates in the domestic and the foreign currency. Assuming uncovered interest rate parity

these models �nd that, if expected in�ation is re�ected in the nominal exchange rate, then

expected in�ation should foster CS.

But this view is not consistent with the persistence of dollarization in the 90s and the

countries�in�ation rates declining. Then, this persistence is reinterpreted as the conse-

quence of long-lasting memories of past in�ation that induce high in�ation expectations.

An alternative interpretation is that, as well as a long period of in�ation and depreciation

is needed to justify the switching to the foreign currency, a long period of time is also

needed to revert the process.

Theory 2 - Asset Substitution 1: Portfolio. Ize and Levy-Yeyati (2003) propose

an explanation for �nancial dollarization that is based on portfolio choice theory. They

assume that risk-averse resident investors chose their asset portfolio in a mean-variance

world. The available assets are domestic currency interest-bearing deposits (its return is

subject to local in�ation and real exchange rate shocks) and foreign currency interest-

bearing deposits (its return is only subject to real exchange rate shocks). Assuming that

there is not real interest rate di¤erentials across currencies (uncovered interest rate parity

holds), it could be proved that the optimal portfolio�s compositions is that of the minimum

variance portfolio.

Then, the participation of the foreign currency in domestic portfolios depends on the

volatility of domestic prices and on how good is the foreign currency to hedge residents

against this �uctuations. For example, if there exists perfect pass through (i.e. any

variation in the rate of exchange is automatically re�ected in the in�ation rate) the real

value of foreign denominated assets would be �xed in real terms. Foreign denominated

assets are very good instruments to hedge residents against in�ation and then the optimal
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portfolio is fully dollarized.

Theory 3 - Asset Substitution 2: Market Failure. Broda and Levy-Yeyati (2003)

support the existence of dollarization on asymmetries of information about the currency

composition of the borrower portfolio and a positive correlation between the probability of

default and the real exchange rate. Assuming a limited-liability borrower that invests in a

project with a gross return denominated in the domestic currency, Broda and Levy-Yeyati

prove that, under asymmetric information, the borrower prefers to borrow in the foreign

currency. The intuition for this result is as follows. While dollar lenders are in a better

position than peso lenders in the event of default, the required premium is e¤ectively paid

to peso lender in a non-default scenario. Then, borrowers �nd dollar rates relatively more

attractive.

Levy-Yeyati (2005) provides some extensions to the previous model. In particular,

Levy-Yeyati argues that the existence of creditor guarantees (e.g. a full deposit insur-

ance) fosters dollarization because it enhances the bene�ts of the dollar loans in default

states. Moreover, the dollarization bias can be explained by the presence of externalities

that generate the perception of implicit debtor guarantees. For example, the bankruptcy

costs generates by a sharp devaluation make the SBC of debtors optimal for the Political

System. Borrowers anticipate this fact and price currency risk accordingly.

Theory 4 - Asset Substitution 3: Institutions. There exist some explanations

of asset substitution that are based on our discussion on section 2.1. For example, De

Nicoló et al. (2003) argue that the existence of a weak institutional environment deter-

mines the lack of credibility on the government commitment not to soft the borrowers�

budget constraints. The associated implicit guarantee from the government determines

the mispricing that foster dollarization. The authors provide empirical evidence on the

importance of institutions to explain FD.

Alternatively, FD could be viewed as a collateral cost of low institutional credibility.

That is, the Political System may choose to dollarize its obligations as a way to generate

credibility to its low in�ation objective. Then, the high levels of foreign denominated

public debt in many LDCs could be interpreted as a deliberate decision by the issuer to

avert in�ation bias.

2.2.2 Consequences

Financial Dollarization imposes some consequences on LDCs��nancial systems.
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Monetary Policy. FD may increase the volatility of money demand because it reduces

the costs of switching to the foreign currency. Then, the demand for money in a dollarized

economy should be more sensitive to shocks on the monetary or the exchange rate policies.

Additionally, the response of in�ation to such shocks should be stronger. Levy-Yeyati

(2005) provides empirical evidence that supports this hypothesis.

Financial Fragility. FD is associated to currency mismatches. Even if prudential reg-

ulation in several countries imposes the currency matching in banks�balance sheets, the

same consideration does not apply, in general, to banks�borrowers. Then, exchange rate

risk remains as credit risk in banks�balance sheets. That is, when bank debtors have a cur-

rency mismatch, changes in the real exchange rate would generate large capital variations

in the portfolio of the bank (i.e. balance sheet e¤ect). The fact that, in the aggregate,

every dollar deposit is matched by a dollar loan does not eliminate the currency exposure

to dollar indebted �rms, and does not protect the banking sector from a deposit run in

anticipation of a solvency problem.

De Nicoló et al. (2003) and Levy-Yeyati (2005) �nd evidence that support this view. In

particular, they �nd that dollarized banking sectors are characterized by higher insolvency

risk and higher deposit volatility. Moreover, the �nancial crisis of Argentina and Uruguay

in 2001 and 2002 reinforce this view. Then, FD is linked with �nancial fragility through

the balance sheet channel.

Other consequence of dollarization on LDCs��nancial fragility is linked to the capac-

ities of the lender of last resort (LLR). Broda and Levy-Yeyati (2003) suggest that the

cost of the last resort lending is larger in the case of foreign currency. Domestic central

banks have limited their capacity to act as LLR because they cannot issue the foreign

currency. Moreover, the use of foreign denominated reserves to lend in last resort could

undermine the credibility of the exchange rate policy and generate huge distortions.

We are going to come back to this point in section 4.

Financial Deepness. Dollarization advocates argue that the negative e¤ects of FD

should be weighted against the potentially positive e¤ects. For example, FD could have

positive e¤ects if �nancial markets would otherwise be insu¢ ciently developed due to the

lack of credibility on the domestic currency.

Empirical evidence seems not to support this hypothesis except for high in�ation

countries (De Nicoló et al., 2003). Then, FD seems not to compensate the e¤ects on

�nancial fragility with the bene�ts of more liquid �nancial markets.

FD and Economic Growth. If FD undermines the capacity to use the exchange

rate policy against real shocks (because the balance sheet e¤ects), dollarized countries are
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likely to exhibit more real volatility. If in addition to that, dollarized countries are exposed

to more �nancial fragility, the immediate guess is that dollarized countries are going to

exhibit lower rates of economics growth. Levy-Yeyati (2005) �nds empirical evidence that

supports this hypothesis. In particular, �nancially dollarized countries exhibit slower and

more volatile output growth.

3 Allocating Bank Regulatory Responsibilities

In this section we are going to present and criticize the main insights of the recent literature

on the optimal allocation of bank regulatory responsibilities. In particular, we discuss

Repullo (2000)�s model and the extensions presented by Kahn and Santos (2005 and

forthcoming). Through the text we are going to make comments that could guide future

research. Moreover, they fuel the development of some extensions that are going to be

presented through the text.

In almost all countries around the world two activities are conducted, among others, in

order to preserve the banking system stability: the Lender of Last Resort (LLR) activity

and the Deposit Insurance (DI) one. The rationale for the former one is as follows.

Banks�traditional business is to provide liquidity to depositors at the time they provide

monitoring services to investors. There is a mismatch between banks�liquid liabilities and

illiquid assets. Then, a liquidity shock associated with a information problem (i.e. the

same information asymmetries that lead banks to adopt this asset and liability structure)

could make it impossible for banks to borrow from the market. As a result, solvent banks

could be forced into ine¢ cient bankruptcy. In order to avoid this kind of social costs

(e.g. premature liquidation of banks�assets, end of valuable relationships, increases in

the likelihood of panic, etc.) the responsibility of conducting the LLR activity is assigned.

Classical doctrine (Bagehot, 1873 and Thornton, 1802) assigns to the Central Bank

(CB) the LLR activity because it is the issuing of the most liquid asset and it has the

necessary reputation, as well as technical capacity, to coordinate the rescue. The classical

doctrine argues that the last resort assistance should be provided to solvent but illiquid

banks under certain conditions. In particular, the CB should lend against good collaterals

and at a penalty rate. But this could be also done by other banks. However, the same

reasons (e.g. asymmetries of information on the quality of the collateral that is o¤ered)

that prevent the bank to obtain liquidity from the market could prevent it to obtain such

liquidity from other banks. Then, the CB should have access to more information than

the market and other banks have in order to justify its assistance. This is the rationale

for giving the CB the authority to supervise (as monitoring) banks in order to have access

to private information.
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Many authors have been analyzing the advantages and disadvantages of allocating the

supervisory and LLR activities on the CB. The principal advantage is that the CB disposes

of more and more detailed information to run its activities. For example, Peek et al.

(1999) �nd that such information increases the Fed�s ability to predict relevant variables

and help to increase the power of the monetary policy. On the other hand, Goodhart and

Schoenmaker (1995 and 1995a) and Haubrich (1996) argue that the main drawback of

combining this activities is the con�ict of interest between them. For example, by lending

in last resort the CB modi�es the quantity of money and then a¤ects the monetary policy.

However, since the CB knows exactly the distortion it generates it can take actions to

neutralize the intervention. A more relevant opposition of interest appears by observing

(as Di Noia and Di Giorgio, 1999) that the CB has only one instrument to achieve two

objectives: monetary stability and banking system stability. This con�ict is perhaps

most apparent in countries in which one foreign (strong) currency circulates in addition

the domestic currency. This is the case of many LDCs and we will come back to it in

section 4.

While the LLR activity is designed to act after a liquidity shock occurs, the Deposit

Insurance one is set to protect banks from runs on their deposits. Diamond and Dybvig

(1983) argue that such DI removes the depositors�incentive to run against banks. How-

ever, under certain conditions (full guarantee and �at premiums) the existence of a DI

may lead to moral hazard problems. This gives the rationale for allocating the supervisory

activity on the DI agency.

Of course, the duplication of the supervisory activity leads to duplication of costs.

Then, if the cost of transferring supervisory information is smaller than the cost of gath-

ering such information, it is optimal to concentrate the supervisory activity in one agency.

In this case, the institutional agreements to share the information becomes much more

relevant. The same contractual problem (i.e. the signal about the bank�s assets quality

is only observable through supervision but it is not veri�able, then not contractible) that

prevents society to impose the responsible agency to implement the optimal policy also

gives incentives to the supervisory agency not to share information with its counterpart.

From the previous discussion it becomes apparent that incentives, interaction and in-

formation should be taken into account to analyze the optimal allocation of bank regula-

tory activities. However, bank regulation related literature has devoted no much attention

on this respect because it has analyzed each activity separately or has assumed perfect

synchrony between agencies. The incomplete contract model proposed by Repullo (2000)

and extended by Kahn and Santos (2005) is the exception.

Before going into the presentation of the model, we are going to clarify some aspects

about bank regulation activities. The LLR and DI activities have been described before.
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These activities are commonly identi�ed as the banking system�s safety nets. However,

only a part of the supervisory activity (i.e. the monitoring or extraction of banks�private

information one) has been described. Other part of this activity is related the capacity

to close banks. This capacity gives the regulator authority to force the bank to close

when it is in poor �nancial condition even if it has not liquidity problems. A related

regulatory device is to give the DI authority to withdraw deposit insurance coverage to

banks. By using this instrument the DI can force a bank to close because its deposit

contract becomes dominated by the competitors (DI covered) ones. In this Mémoire we

are going to focalize in these activities.

To complete the prudential regulation system (to which supervision belongs) we should

mention the capital and liquidity (as well as other standards) adequacy requirements. It

is accepted that this prudential regulation system ful�lls two purposes: represent and

protect the interests of small depositors by limiting the frequency and cost of individual

bank failures; and protect the entire banking system by reducing the frequency and cost

of systemic banking crisis. Despite the importance of these devices we will refer to them

only super�cially.

3.1 Basic Model: Who should act as LLR?

In this section we are going to present the basic model proposed by Repullo (2000). We

are also going to make some comments and critiques. In appendix A we summarize a

more general formulation of the model and show that the main result is preserved. In

appendix B we study the robustness of the result and some extensions to the basic model.

Repullo (2000)�s model provides an answer to the question on the title of this section.

The model assumes that bank�s deposits are fully insured by a DI agency and that the

CB or the DI agency could act as LLR. Then, Repullo�s model is a model about the

optimal design of the banking system�s safety nets. Moreover, references to the prudential

regulation system, in particular to the monitoring activity, are only indirect.

3.1.1 The Basic Model Setup

The basic model setup is as follows. There are three periods. At an initial date (t = 0) a

bank raises an amount of deposits which is normalized to 1. Bank deposits are completely

insured by a DI agency. Intertemporal discount factor, interest rate on deposits and �at-

rate DI premium are assumed to be equal the market risk-unadjusted interest rate which

is equal to zero. Deposits can be withdrawn at an intermediate date (t = 1) or at the �nal

date (t = 2). The fraction v 2 (0; 1] of deposits that is withdrawn at date t = 1 represents
the liquidity risk faced by the bank and is characterized by the following:
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Assumption 3.1 As of date t = 0, the amount of deposit that is withdrawn at date t = 1,
�
v, is a random variable with distribution G (v), G (0) = 0, G0 (0) > 0. These withdrawals

are publicly observable at date t = 1.

At date t = 0 the bank invests the deposits in an illiquid portfolio2. The bank�s illiquid

portfolio yields a random return
�
R at date t = 2. This represents the insolvency risk faced

by the bank and is characterized by the following:

Assumption 3.2 The bank will receive a gross return
�
R on its illiquid portfolio at date

t = 2, where

�
R =

8<: R with probability u ; R > 1

0 with probability 1� u ; E
h�
R
i
> 1

The illiquid portfolio can be liquidated at date t = 1. In this case it yields L where

L 2 (0; 1).

Since the bank does not hold liquid reserves and a proportion v > 0 of deposits is

withdrawn at date t = 1, the bank is declared bankrupt unless it can borrow from a

LLR agency3. If the LLR assistance is provided, the interest rate on it is assumed to

be equal to the market risk-unadjusted interest rate (i.e. equal to zero)4. If the LLR

assistance is not provided, the bank is liquidated. Such premature liquidation generates a

bankruptcy cost (c) which comprises the administrative costs of closing the bank as well

as the negative externalities generated by the bank failure (e.g. contagion to other banks,

breakup of valuable relationships, etc.). Such cost c is also carried by the society if the

bank�s illiquid investment fails.5

The LLR agency is given the authority to supervise the bank in order to gather

information in which support its decision. In particular, we assume that bank supervision

leads to the observation of a signal u 2 [0; 1] that contains information about
�
R and is

characterized by the following:

2It is assumed that no liquid asset is held by the bank. We are going to relax this assumption in
appendix B. In such appendix we are going to show that, provided the interest rate on the last resort
assistance is not too high (no penalty rate), at equilibrium the bank does not hold the liquid asset.

3Notice that the bank is not closed by a regulator but it is liquidated by depositors. That is, the bank
closure is not the decision of a prudential regulator but it is consequence of an action undertaken by a
safety net�s member (the LLR one).

4This assumption implies that the last resort loan is provided at a no penalty rate. However, the
interest rate on the last resort loan should be endogenized. In appendix B we are going to comment how
the policy maker could set such interest rate in order to improve the LLR allocation.

5This assumption appears a bit strange in this �nite horizon model. However, we are going to preserve
it as in Repullo (2000). It is worth to highlight that Repullo makes this assumption implicitly. He does
not provide a justi�cation for it. However, we could think that society carries such cost because it carries
the administrative costs of closing the failed bank and paying back depositors.
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Assumption 3.3 As of date t = 0, the signal on the pro�tability of the bank�s illiquid

assets,
�
u, is a random variable, independent of

�
v, with distribution F (u). The underlying

condition of the bank�s portfolio of illiquid assets is observable through supervision at date

t = 1, but it is not veri�able.

The time line of the model is summarized in �gure 3.1.

Figure 3.1: Basic Model Time Line

Assumption 3.3 play a key role on the model. The decision of supporting the bank

or not cannot be speci�ed ex ante as a function of the realization of
�
u because it is not

veri�able (then, it is not contractible). Thus, such decision depends on the evaluation of

the case by the agency responsible for the LLR activity. The problem of allocating the

LLR responsibility becomes non-trivial when we consider that such agency�s objective is

not aligned with those of a social planner (i.e. that who maximizes the economy welfare).

In particular, it is assumed that:

Assumption 3.4 Two agencies can be responsible for the LLR activity, namely the Cen-
tral Bank (CB) or the Deposit Insurance Agency (DI). The agency in charge of the LLR

activity cares about the expected value of its �nal wealth: Y , net of its private valuation

(political cost) of the bankruptcy cost in the event of a bank failure: �c.

The LLR agency�s private valuation (�) of the bankruptcy cost could di¤er from the

social valuation (i.e. � 6= 1) because, for example, this agency does not fully take into

account the externalities associated with a bank failure. Moreover, it could di¤er between

agencies. This is the case in Repullo (2000). However, we are going to assume that

the agencies have the same private valuation of c. This assumption does not change the

model�s qualitative results but it simpli�es the analysis. Moreover, it is also useful to

focalize in the main di¤erence between the Repullo (2000)�s model setup and the Kahn
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and Santos (2005)�s one: the former assumes that � < 1 but the latter assumes that � is

su¢ ciently greater than 1.6

In general, and unless other thing be explicitly said, we are going to assume that

� < 1. In particular, this is the assumption in the remaining of this section and in the

following one.

To conclude the presentation of the basic model setup we are going to make the

following comment:

Comment 3.1 Repullo (2000) and Kahn and Santos (2005)�s models do not take into
account (i) the budget constraint of the selected agency; (ii) the LLR activity e¤ects on

other activities the CB is mandated to perform (e.g. the price stability one).

None of the models take into account the possibility that the LLR agency be budget

constrained. This is of particular importance in the case in which such agency is the

DI because, in general, the available funds to act as LLR are limited. This is one of the

reasons why some of the safety net design that are proposed could be not implementable.7

We are going to come back to this point in section 3.2.

The LLR agency�s �nal wealth (Y ) contains the expected net e¤ects of the LLR

activity on other activities the selected agency is mandated to perform. For example, if

such agency is the CB, Y accounts for the LLR activity�s e¤ects on the price stabilization

objective. This is of particular importance in the case in which the economy su¤ers from

dollarization. However, none on the models take into account these e¤ects. We are going

to come back to this point in section 4.

3.1.2 LLR Policies

In this section, we are going to derive the LLR policy�s thresholds of the CB and the DI

agency. Before doing that, we are going to derive the optimal (�rst-best). It is achieved

when the signal u is veri�able. In such a case, the LLR policy can be made contingent on

this signal. What matters from a social planner point of view is the comparison between

the expected total welfare if the illiquid bank is supported and the total welfare if it is not.

Given the model setup, this comparison is analogue to compare the expected gross return

of the bank�s portfolio net of the expected bankruptcy cost with the liquidation value of

6While Repullo justi�es his assumption on the fact that the agencies may not fully take into account
the externalities associated with a bank failure, Kahn and Santos do not provide any justi�cation to
support their assumption. Moreover, as we are going to see in section 3.3, their results crucially depends
on it. We are going to come back to this critique to Kahn and Santos (2005)� paper on section 3.4,
where we are going to provide some reasons to support the � > 1 assumption in an environment of weak
institutions (as on LDCs).

7The other one is related the sharing of relevant information between agencies.
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the bank�s portfolio net of the bankruptcy cost.8 This benchmark is characterized by the

following:

Proposition 3.1 (Optimal LLR Policy - 1st. Best) The optimal LLR policy is such
that:

An illiquid bank is supported at date t = 1 if

u � u� � L

R + c

Proof. Optimal support requires that the expected gross return of the bank�s asset net
of the expected bankruptcy cost uR�(1� u) c exceeds the liquidation value of the bank�s
asset net of the bankruptcy cost L� c. This implies the result.

If the CB is imposed with the LLR activity, its LLR policy is characterized by the

following:

Proposition 3.2 (CB LLR Policy) The Central Bank LLR Policy is such that:
(i) An illiquid bank is supported at date t = 1 if

u � uCB1 (v) � v

v + �c

(ii) For liquidity shocks below
^
v � �cL

R�L+c the CB practices too much forbearance (i.e.

the bank is supported even if it is not optimal to do so) and for liquidity shocks above
^
v it

practices insu¢ cient forbearance.

Proof. (i) Is derived directly from comparing the CB�s expected cost if it support the

bank (1� u) (v + �c) with the cost if it does not support the bank �c. (ii) It is easy to
show that the function uCB1 (v) is increasing and satis�es uCB1 (0) = 0 and uCB1 (1) > u�.

Hence, there is a unique
^
v 2 (0; 1) that solves uCB1 (v) = u�. In particular

^
v = �cL

R�L+c .

The intuition behind this result is as follows. For small liquidity shortfalls the CB has

a clear incentive to support the bank. If the CB does not support the bank it incurs the

cost �c for sure, whereas if it does the cost is approximately equal to (1� u)�c. On the
other hand, when v is big the CB has to take a large stake in the bank to keep it a�oat.

Then, it will be willing to do so only if the probability of success (u) is large enough.

8We are assuming a utilitarian de�nition of total wealfare. Note that the depositors�change in welfare
is null since their deposits are fully insured by a DI agency. Then, the expected total wealfare if the bank
is supported is the sum of the bank�s expected return [u (R� 1)], the DI expected loss [(1� u) 1] and the
expected bankruptcy cost [(1� u) c]: uR � 1� (1� u) c. The total welfare if the bank is not supported
is equal to the sum of the bank�s portfolio liquidation value [L], the DI loss [1] and the bankruptcy cost
[c]: L� 1� c. Thus, total welfare comparisons are analogue to compare uR� (1� u) c with L� c.
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If the DI is imposed with the LLR activity, its LLR policy is characterized by the

following:

Proposition 3.3 (DI LLR Policy) The Deposit Insurance LLR Policy is such that:
(i) An illiquid bank is supported at date t = 1 if

u � uDI1 � L

1 + �c

(ii) There is insu¢ cient forbearance regardless the size of the liquidity shock.

Proof. (i) The DI is willing to support the bank if the expected cost of doing so

(1� u) (1 + �c) is smaller than the cost of no supporting the bank 1 � L + �c. Note
that the DI is always responsible for the insured deposits. (ii) Provided � < 1, it is

immediate to check that uDI1 > u�.

The intuition behind this result is the following. For u = u� the expected return of

the bank�s asset net of the expected bankruptcy cost is equal to the liquidation value

of the bank�s asset net of the bankruptcy cost. Then, from a social point of view we

are indi¤erent between continuation and liquidation. Since depositors are fully insured,

and the bank owners get a positive expected return under continuation and zero upon

liquidation, it must be the case that the deposit insurance corporation strictly prefers

liquidation to continuation.

It is useful to analyze the behavior of the agencies�LLR Policy thresholds in order to

derive the second-best allocation of LLR activity. If the bank is supported, the CB loses

v with probability 1� u but the DI agency loses 1 with the same probability. Hence, as
v increases the CB becomes less willing to support the bank (i.e. uCB1 (v) is increasing in

v) but uDI1 is constant. However, if the bank is not supported, the CB does not incur any

direct cost but the DI loses 1�L. Then, there exists a critical value �v � �cL
1�L+�c 2

�
^
v; 1
�

such that for liquidity shortfalls larger than
�
v the CB is tougher than the DI.

Figure 3.2 shows the optimal LLR policy threshold u� as well as the CB�s one uCB1 (v)

and the DI�s one uDI1 . The shaded area below u
� represents values of v and u for which the

CB practices too much forbearance (i.e. the CB is softer than Optimal). In the vertically

shaded area above u� the CB practices insu¢ cient forbearance. The DI always practices

insu¢ cient forbearance as the horizontally shaded area shows.

By observing Figure 3.2 we can guess that the second-best allocation of the LLR

activity involves the CB for liquidity shocks between
^
v and

�
v, but the DI for liquidity

shocks greater than
�
v. However, for smaller than

^
v liquidity shocks things are not so
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clear. Figure 3.2 shows, in the bold line increasing up to
�
v and constant after that, the

second-best LLR allocation characterized by the following Proposition.

CB is tougher than Optimal

CB is softer than Optimal

DI is always tougher than Optimal

Liquidity Shocks (v)

Solvency Signal (u)

Optimal (1st. Best) threshold [u*]

DI threshold [u1D I]

CB threshold [u1CB(v)]

v^ v

/.CB should be the LLR

1

DI should be the LLR. /

Figure 3.2: The Second-Best LLR Allocation

Proposition 3.4 (Second-Best LLR Allocation) Under the fairly weak su¢ cient con-
dition E

h
�
u j u � uDI1

i
� u� (equivalently F (u�)

F(uDI1 )
small enough) the second-best is char-

acterized by giving the CB the LLR responsibility for liquidity shocks smaller than the

critical value
�
v � �cL

1�L+�c and by moving such responsibility to the DI for liquidity shocks

bigger than
�
v.

Proof. First, for v >
�
v we have uCB1 (v) > uDI1 > u� then is always optimal to assign

the LLR responsibility to the DI. Second, if the bank is not supported when it is optimal

to support it the social cost is equal to u (R + c) � L regardless the LLR agency. That
is because the expected social value under continuation uR � (1� u) c is greater than
the social value under liquidation L � c. Since the opposite case is symmetric we can
express the social cost when the CB is imposed with the LLR responsibility as LCB (v) =R uCB1 (v)

u� [u (R + c)� L] dF (u) and when the DI is responsible for the LLR activity as

LDI =
R uDI1
u� [u (R + c)� L] dF (u). Then LDI � LCB (0) =

R uDI1
0

[u (R + c)� L] dF (u) =h
(R + c)E

h
�
u j u � uDI1

i
� L

i
F
�
uDI1

�
. Using the condition E

h
�
u j u � uDI1

i
� u� and

noting that (R + c)u��L = 0 we have proved that it is not socially optimum to allocate
the LLR responsibility on the DI when the liquidity shortfall is smaller than

�
v.9

9In this proof we have noticed that, since the decision is binary, the social cost u (R+ c)�L is always
the same regardless the agency that is imposed with the LLR responsibility. Then, the expected social

22



Proposition 3.4 presents Repullo (2000)�s model main result. The author also argues

that the model sheds some light on the allocation of the supervisory activity (remember

that, in this case, we are only speaking about the banks�private information gathering

function). The reasoning is as follows. If the cost of banking supervision is larger than the

cost of transferring information among agencies, only one agency should have supervisory

responsibilities. Proposition 3.4 suggests that if small liquidity shocks are more frequent

than large shocks, the CB should act as LLR frequently. Then the CB should be in charge

of the supervisory activity. However, once a large liquidity shock occurs such information

should be transferred for immediate use to the DI.

This result is a particular case (i.e. one in which the CB provides truthful information

to the DI) of a more general mechanism. Kahn and Santos (forthcoming) name such

mechanism as Repullo Mechanism:

De�nition 3.1 (Repullo Mechanism) A Repullo Mechanism is any mechanism in which:
(i) only the CB obtains information about u;

(ii) for any v 2
h
0;
�
v
�
the CB decides whether it will lend to the bank;

(iii) for any v 2
�
�
v; 1
i
the CB provides a signal to the DI, after which the DI decides

whether it will lend to the bank.

A Repullo Mechanism looks attractive in order to implement the second-best LLR

Policy. Unfortunately, it is not feasible. We are going to discuss about this point in next

section.

We are going to present a comment before ending this section. The idea of allocating

the LLR activity in the DI agency seems not to have empirical support. We do not know

any safety net arrangement in which the DI agency is imposed with such responsibility.

However, we think that the intervention of the DI in the decision of supporting illiquid

banks, even if it does not provide the last resort loan, is justi�ed by some arguments that

are out of the model�s scope. Then, the relevant test should be on the decision level but

not on the fund provision one. We are going to come back to this point in next section.

Comment 3.2 The allocation of the LLR decision on the DI agency could also be justi�ed
by the following arguments: (i) early appropriation of valuable bank�s asset; (ii) protection

of small depositors; and (iii) dynamic withdrawal.

cost depends only on the distribution of u: F (u). This reasoning provides the intuition for the condition

E
h�
u j u � uDI1

i
� u�. For small deposit withdrawals the CB practices too much forbearance while the

DI practices insu¢ cient forbearance. Now, if states above u� are much more likely than states below u�,
it is clear that, in expected welfare terms, the softness of the CB is going to be less costly for society
than the toughness of the DI. For example, if we assume u is uniformly distributed in (0; 1) the su¢ cient

condition E
h�
u j u � uDI1

i
� u� becomes uDI1 � u� � u� which is far intuitive since, in this case, we can

simply compare distances on the u axis of �gure 3.2.
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In general, the net result of a bank liquidation process is used to recapitalize the de-

posit insurance fund. Moreover, the last resort loan from the DI (when it is collateralized)

also acts as an instrument to achieve an early appropriation of valuable assets. There-

fore, if solvency and liquidity problems are correlated it would be optimal that the DI

appropriates in advance the most valuable bank�s asset.

The logic for the second argument is as follows. In general, the DI�s coverage of

deposits is limited to a pre-speci�ed amount. The protection of small, non-sophisticated,

depositors appears as one of the main reasons behind this kind of policy (another involves

moral hazard issues). In a situation in which the liquidity shortfall is due to the action

of large, informed and even bank related depositors, the CB could practice too much

forbearance. If after this �rst lending in last resort the bank is liquidated, the DI is still

responsible for reimbursing the same amount of small deposits than before but the bank�s

liquidation value has been reduced by the collateral the CB has. Then, the DI capacity

to protect small depositors could be damaged.

The previous argument becomes clear if it is analyzed together with the third one.

The aggregation of small liquidity shortfalls represents a big liquidity shortfall. The

CB is too soft for small liquidity shocks and, in general, big liquidity shocks begin as a

continuous process of small shocks. Thus, it would be optimal to give the DI insurance

agency participation on the LLR decision (in this model on the bank closure decision) if

a dynamic withdrawal process is observed. The time aggregated liquidity shock should

be tanking into account to allocate the LLR activity.

3.2 Implementation: Budget Constraint and Information

The second-best LLR allocation of responsibilities cannot be implemented through a Re-

pullo Mechanism for two reasons: a budget constraint problem and an information one.

As we have noticed, the model does not take into account the agencies�budget con-

straint. However, such constraint is of particular importance when the DI must provide

the last resort loan. In general, DI agencies do not hold enough liquid funds to provide

quick assistance to an illiquid bank. Moreover, DI agencies are not the "natural" channel

to provide such assistance.10 Then, the lack of capacity and credibility of the DI agencies

to act as LLR, specially when a big liquidity shock has occurred, damages the feasibility

of a Repullo Mechanism to implement the second-best.

Kahn and Santos (forthcoming) have proved that it is not possible to implement

the second-best through a Repullo Mechanism due to information problems. They have

noticed that "the very same reasons which lead the CB to have a lending of last resort

10It is the CB who has the operational network to act quickly. For example, the CB manages other
banks�accounts.
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policy di¤erent from the DI�s can give the CB incentives not to share its supervisory

information with the DI." (Kahn and Santos, forthcoming, pp. 2). This is a very important

observation because the presentation so far has implicitly assumed that the regulatory

agencies have incentives to share their private information regarding regulated banks.

Even if a regulatory agency exert the right level of monitoring, it could be the case

that this agency does not share the information with other regulators. This is the main

contribution on Kahn and Santos (forthcoming).

Proposition 3.5 In a Repullo Mechanism the CB does not provide any information to

the DI.

Proof. When the realization of the liquidity shock v is such that the LLR responsibility
should be allocate in the DI agency, the CB emits a signal (s) from the set of signals

available to it (S): s (u) : [0; 1]! S. Given the signal s, the DI decides to support or not

the bank. Let z denote the probability that the DI supports the illiquid bank: z (s) : S !
[0; 1]. Once the CB knows the LLR decision must be moved to the DI, it decides the signal

it should emit. If the DI does not lend to the bank, which occurs with probability (1� z),
the CB incurs a cost equal to �c. If the DI lend to the bank, with probability z, the

CB incurs its valuation of the bankruptcy cost only with probability (1� u): (1� u)�c.
Therefore, the CB�s expected cost is: (1� uz)�c, which is a decreasing function of z.
Let z� � sup fz(s) : s 2 Sg, it is evident that the CB is going to provide a signal such
that z (s (u)) = z�. Then, the signal the CB emits is independent of the signal about the

bank�s soundness. In other words, the CB does not provide any information to the DI.

The CB does not have incentives to provide information to the DI. This makes impos-

sible the implementation of the second-best through a Repullo Mechanism.

There is a vast �eld for research in this area. First, it becomes clear that the study

of the optimal allocation of regulatory responsibilities should take into account not only

the regulatory agencies�interest on the activity itself, but also the agencies�incentives to

gather and to share accurate information. Second, the problem could be worsen on LDCs

due to the institutional weakness we have discussed in section 2.1.

To �nish this section we are going to propose a regulatory arrangement that mitigates

the information problem. In order to do so we are going to introduce a slight modi�ca-

tion in the Repullo Mechanism. Such modi�cation takes into account the DI�s budget

constraint problem. In addition to that, it also takes into account that what matters for

optimally is the DI�s opinion about the provision of assistance, but not this agency�s fund

provision.

De�nition 3.2 (Modi�ed Repullo Mechanism) A Modi�ed Repullo Mechanism is

any mechanism in which:
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(i) only the CB obtains information about u;

(ii) for any v 2
h
0;
�
v
�
the CB decides whether it will lend to the bank;

(iii) for any v 2
�
�
v; 1
i
the CB provides a signal to the DI;

(iv) once the signal is emitted the DI decides whether the bank should be supported;

(v) if the DI decides that the illiquid bank must be supported, the CB is instructed to

provide the last resort loan.

Proposition 3.6 In a Modi�ed Repullo Mechanism there exists an equilibrium in which

the CB provides some (not all) information to the DI.

Proof. Suppose a realization v 2
�
�
v; 1
i
. Then, the CB emits a signal (s) from the

set of signals available to it (S): s (u) : [0; 1] ! S. Given the signal s, the DI decides

whether the bank should be supported. Let z denote the probability that the DI decides

the illiquid bank should be supported: z (s) : S ! [0; 1]. If the DI decides that the bank

should not be supported (with probability (1� z)) the CB�s cost is equal to �c. If the DI
decides the bank should be supported (with probability z), the CB incurs an expected cost

equal to: (1� u) (v + �c). Therefore, the CB�s expected cost is: �c + z [v � u (v + �c)].
This cost is decreasing in z if u > v

v+�c
� uCB1 (v), and increasing if u � v

v+�c
� uCB1 (v).

Then, consider the candidate equilibrium in which the CB emits a signal
�
s 2

�
S, where

�
S is the subset of S such that z

�
�
s 2

�
S

�
= sup fz (s) : s 2 Sg, whenever it observes

u > uCB1 (v); and it emits a signal s
�
2 S
�
, where S

�
is the subset of S such that z

�
s
�
2 S
�

�
=

inf fz (s) : s 2 Sg, whenever it observes u � uCB1 (v). Consider the DI plays z
�
�
s 2

�
S

�
=

1 and z
�
s
�
2 S
�

�
= 1 � F(uDI1 )

F(uCB1 (v))
. It is indeed an equilibrium. If the CB observes

u > uCB1 (v) (it �nds optimal to support the bank), but it provides the signal s
�
, the

probability that the DI decides not to support the bank is positive rather than zero. Thus,

the CB has not incentive to provide the signal s
�
. Once the DI knows this fact it knows

for sure that u > uCB1 (v) > uDI1 for all v 2
�
�
v; 1
i
and then it �nds optimal to support the

bank with probability 1. If the CB observes u � uCB1 (v) (it �nds optimal not to support

the bank) but it emits the signal
�
s, the DI is going to decide that the bank should be

supported with probability 1. But if the CB plays its candidate equilibrium strategy the

DI decides to support the bank with a probability lower than 1. Once the DI observes the

signal s
�
, it is not sure whether u is above or below uDI1 . Then, it �nds optimal to support

the bank with a probability lower than 1. In particular, it is going to support the bank with

a probability equal to Pr
�
u > uDI1 j s

�

�
= Pr

�
u > uDI1 j u � uCB1 (v)

�
= 1� F(uDI1 )

F(uCB1 (v))
.
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Thus, this mechanism makes feasible the implementation of the second-best allocation

of responsibilities that was found in Proposition 3.4: it avoids the budget constraint

problem and (partially) the information sharing one.11

3.3 Bank Closure and Withdrawal of DI Coverage Powers

Kahn and Santos (2005) build their analysis on the Repullo�s model setup. They make two

critical assumptions. First, they assume that the LLR agency asks a penalty rate on its

loan (i.e. an interest rate on the last resort loan that exceeds the market one). Moreover,

the results are valid under the assumption that such rate is high enough. Second, they

assume that the LLR agency�s valuation of the bankruptcy cost (the political cost that

such agency confronts by letting a bank to fail; the parameter � in the model) is high

enough. Moreover, they assume that such cost is su¢ ciently high as to ensure that all

LLR arrangement are biased towards forbearance. However, no justi�cation for such

assumption is provided.

In this section we summarize Kahn and Santos (2005) �ndings. We are going to

concentrate our critics on the �rst assumption (i.e. the high penalty rate one). In the

next section we are going to concentrate our attention in the second assumption (i.e. the

high political cost one). In particular, we are going to present a justi�cation for it. In

appendix C we state and prove the main Propositions.

The assumptions allow the authors to analyze the regulatory arrangement in which the

DI has the power to close banks. The DI can withdraw the bank�s licence. Then, it can

force the bank to close even if it does not need liquidity support. This device completes

the supervisory activity. The DI can also withdraw the DI coverage. This is a related

device that the DI agency could use to discipline the bank. The withdrawal of the DI

coverage gives a strong signal about the bank�s �nancial condition and could encourage

the market to run against the bank.

Kahn and Santos (2005) prove that it is optimal to give the DI the authority to

close the bank. There are two reasons that explain this result. First, the bank invests

e¢ ciently on the illiquid asset. It does not hold the liquid asset. However, this result

depends on the assumption of a su¢ ciently high penalty rate. Given such high rate, the

bank has incentives to hold the liquid asset in order not to require the expensive last resort

assistance. But the bank loses such incentive when it can be forced to close its doors even

if it does not require a last resort loan. The second reason is that the LLR agency (which

can be the DI or the CB) becomes tougher in its policy when the DI has the power to

close banks. This is good because Kahn and Santos work under the assumption that such

11For v 2
��
v; 1

i
there is an random policy. However, such a policy yields an output that is closer the

optimal than the CB�s policy.
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agency practices excess forbearance (i.e. � as high as to ensure that all agencies�LLR

policy thresholds lie below the �rst-best).

Kahn and Santos (2005) determines the second-best LLR policy. It is characterized by

giving the LLR function to a single regulator (the DI which has power to close banks) for

smaller than a threshold liquidity shocks and by moving such function to a multi-regulator

(in which the CB is responsible for the LLR activity and the DI has authority to close

banks) for higher liquidity shocks. Bold, broken lines in �gure 3.3 represent such second-

best. The decreasing broken line is the single regulator threshold while the increasing one

correspond to the multi-regulator one.

Penalty rates are not optimal

Liquidity Shocks (v)

Solvency Signal (u)

Optimal (1st. Best) threshold [u*]

DI threshold [u1D I]

CB threshold [u1CB(v)]

Weak Institutional Environment (High Political Cost  α > 1) Case:

. /. /DI should be the LLR CB should be the LLR

Figure 3.3: Second-best allocation

However, a policy maker can improve things by setting the interest rate on the last

resort loan. It is necessary to remember that all the regulatory arrangements are forbear-

ing in excess because the political cost is high. It is also necessary to remember that all

LLR policy thresholds are decreasing in the penalty rate. Thus, a policy maker must �nd

optimal to set the maximum penalty rate
�
r equal to zero.

When the last resort loan is provided at no penalty rate, the bank has not incentives

to hold the liquid asset in its portfolio. Then, there is no role for the bank closure

power. Even for small liquidity shocks the bank is going to go into bankruptcy if it

is not supported by a LLR agency. Thus, the least forbearing allocation of the LLR

function is the symmetric to the second-best regulatory allocation of Proposition 3.4. It

is represented by bold, continuous lines in �gure 3.3. It is characterized by allocating the

LLR function in the DI for liquidity shocks smaller than a threshold and by moving such
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function to the CB for higher liquidity shocks.12 13

3.4 Comments on Political Cost

Repullo (2000) assumes that the private valuation (political cost) of the bankruptcy cost

that the LLR agency internalizes is smaller than the social cost of bankruptcy (i.e. � < 1).

Kahn and Santos (2005) assume that it is larger (i.e. � > 1) and such that all regulatory

arrangement are biased toward forbearance. Then, they argue that "Repullo�s results

depend on the assumption that regulators have a regulatory bias against forbearance; our

model allows for the bias to go in either direction, but we focus on the more natural case

where regulators are biased towards forbearance." (Kahn and Santos, 2005, pp. 2112).

Some comments apply. First, Repullo�s model supports forbearance. This is immediate

since the basic setup of both models is the same. Moreover, we have proved that for small

liquidity shocks the CB is biased towards forbearance.

Second, the unique justi�cation Kahn and Santos (2005) provide for assuming � > 1

is that the regulator is responsible for banking failures. Then it will be biased towards

forbearance. However, a function of banking regulators is to close insolvent banks. Reg-

ulators are paid for it. Then, an insolvent bank closure should not generate an extremely

high cost to the regulator.

Third, Kahn and Santos (2005)�s results crucially depend on the assumption that �

is su¢ ciently larger than 1. How high should the political cost be to ensure that all reg-

ulatory arrangement are biased towards forbearance? How high should � be? Assuming

realistic parameters we are going to �nd the minimal � that is needed to support the

excess forbearance hypothesis. We assume L = 0:6 (the bank�s asset liquidation value is

60 percent the value of the asset), R = 1:25 (the return of the illiquid asset is 25 percent),
�
r = 0:1 (the penalty rate on the last resort loan is 10 percent), c = 0; 2 (the social bank-

ruptcy cost is 20 percent of deposits). In addition to that, we assume that there exist

a regulatory requirement of liquidity equal to x = 0:1. Then, we solve for � from the

equation uCB4 (1; x) = u�.14 The minimum � that ensures that the CB practices excess

forbearance is �1 = 5:925. Thus, given the social bankruptcy cost equal to 20 percent

of the total amount of deposits, the CB private valuation of c should be larger than the

total amount of deposits on the economy! Similarly, by solving uDI5 (x; x) = u� we �nd

that the DI�s private valuation of the social cost of bankruptcy should be larger than 40

12The threshold is
�
v � �cL

1�L+�c .
13In this arrangement the DI has incentives to provide information to the CB because it would reimburse

deposits if the bank goes into bankruptcy. That is, a result as on Proposition 3.6 can be proved.
14uCB4 (v; x) is the CB policy threshold determined in Proposition C.1 of appendix C. Condition

uCB4 (1; x) = u� ensures that the CB practices excess forbearance because such threshold is decreasing in
�.
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percent of the total of deposits in the economy (i.e. � > �2 = 2:025) in order it always

practices forbearance.

What could justify the assumption of so high political costs? We are going to conclude

this section by presenting a justi�cation for the high political cost of banking closure

assumption. Such justi�cation is related the quality of the institutional environment.

Comment 3.3 The LLR agency�s valuation of the bankruptcy cost (the political cost of
closing banks) should be endogenous to the quality of the institutional environment. It is

more probable to observe high political costs of closing banks (a high �) in weak institutional

environments (e.g. LDCs).

If the capacity to enforce the law is weak, in general if institutions are weak, regulatory

agencies could practice forbearance even if they are not willing to do so. A bank closure

generates a huge political cost to politicians. If the institutional environment is weak,

the likelihood that they could revert "independent" agencies�decisions is higher. Thus,

excess forbearance could appear as an imposition from the Political System. Moreover, it

could appear as the outcome of the game between the regulatory agencies and the political

system in a weak institutional environment.

If top o¢ cials of the regulatory agencies are concerned about their careers, they would

consider the political cost more carefully. First, in many countries (specially in LDCs)

politicians are who appoint top o¢ cials. Second, in many countries top o¢ cials do not

enjoy a good legal protection (e.g. they could be indicted by closing insolvent banks).

This comments provide a justi�cation for assuming that the political cost of closing

banks (�) is high in LDCs. We are going to come back to this point on section 5.

3.5 Other Comments

In this section we are going to summarize other comments.

Robustness. In appendix B we present a robustness analysis for Repullo (2000)�s

model. It is proved that the main result of the model remains robust to the introduction

of capital requirements, to make the amount of a liquid asset the bank could hold in its

portfolio endogenous, and to the imposition of penalty rates on the last resort loan.

Full Insurance. Up until now we have been working under the assumption that bank�s

deposits are fully insured by the DI agency. Such assumption is very useful to simplify the

analysis but it is far from realistic. We are going to discuss about the e¤ects of relaxing

such assumption.
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First, notice that the �rst-best LLR policy remains unchanged if we assume that only

a proportion � 2 (0; 1) of deposits is insured. Second, the CB will follow the same LLR
policy than before. It will support an illiquid bank if u � uCB1 (v) � v

v+�c
. However,

the DI will support such bank if u � uDI6 (v) � L+(1��)v
�+(1��)v+�c . The DI will be more tough

than under full deposits coverage.15 The intuition is simple. Now, the DI is responsible

to reimburse a lower amount of deposits than before. Then, its cost of closing the bank

decreases. Therefore, the qualitative result is preserved and the range of liquidity shocks

on whose the CB should be responsible for the LLR activity increases.16

But there is a problem with the model in this case. Depositors bear some risk. Then,

they are not going to deposit their money unless they are paid a risk premium (except

under the non-realistic assumption that they love risk). Moreover, the liquidity shock
�
v

should be endogeinized.

However, we could support this exercise in a very informal way. Assume that the

economy is a LDC�s one and that the model�s variables are expressed in real terms. In

this LDC setting it is possible that no other �nancial instrument, except for deposits,

is available for small, non-sophisticated investors (i.e. depositors). Then, if they keep

the money in their packet they will make a loss equal to the in�ation rate. Then, if the

expected value of this loss is larger than the risk premium required to deposit in the bank,

the equilibrium will be preserved.

Passive Agents. In the basic model we have been studying so far the only non-passive

agent is the LLR agency. Depositors have no place in the model in order to make strategic

withdrawals of their deposits. The bank has no place to take non-observable actions (i.e.

moral hazard). This is useful to derive results on the allocation of the LLR activity.

However, strategic behavior should also be taken into account.

Information Gathering. We have discussed about the incentives that regulators have

to share information that has been already gathered from banks. However, the analysis

of the incentives regulators have to gather banks�private information remains to be done.

The incentive to observe the signal u is not independent of the choice of the regulatory

arrangement. It is not di¢ cult to �nd examples in which a regulator has incentives to

exert too little bank monitoring. For example, if the activity of observing the soundness

of the bank involves monitoring costs and liquidity shocks are small, the CB does not have

incentives to monitor the bank because it is biased towards forbearance. The information

that the bank should be closed is not valuable information to the CB. Given the monitoring

15It is easy to see that uDI6 (v) > uDI1 .
16The value of v for which uCB1 (v) = uDI6 (v) is

�
v� � L�c

��L+c�(1��)�c >
�
v .
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cost, the CB �nds optimal not to monitor the bank.

This observation claims for the analysis in depth of the supervisory activity. Infor-

mation problems (incentives to gather and to share relevant information) have proved to

be really important in the model. However, the model we have been studying so far only

considers the supervisory activity as a subsidiary one of the LLR activity.

4 Who should act as LLR? The dual-currency case

In this section we are going to extend the basic model to a setting in which it circulates a

strong, foreign currency in addition the local (or domestic) one. This is the case of most

LDCs countries as we have already seen in section 2.2 (dollarization).

4.1 Dual-Currency Setup

We are going to consider the introduction of a second (foreign or strong) currency into the

basic model setup. In order to do so, we should de�ne its relationship with the domestic

currency. The exchange rate (e) is de�ned as the units of the domestic currency that

must be given in exchange one unit of foreign currency. The next statement summarizes

the assumptions about e:

Assumption 4.1 In order to simplify we assume e = 1 for t = 0 and t = 1. As of date
t = 1, the exchange rate at date t = 2 is a random variable

�
e = 1 � �K +

�
", where

�
" is a random variable, independent of

�
v and

�
u, with density function � ("), cumulative

distribution function � (") and mean equal to zero; and �K is the change in the level of

foreign reserves of the CB between t = 0 and t = 1.

In this exchange rate formulation we are assuming that the CB, as responsible to

maintain price stability, has opted for a �xed exchange rate policy. Then, in order to make

such a policy credible it holds a su¢ ciently high level of reserves in the foreign currency.

Moreover, it is expected that any deviation from the equilibrium level of reserves will

a¤ect the market�s expectation about the likelihood that the �xed exchange rate policy

could be maintained in the future. We model this fact through the term �K. Moreover,

we allow for the possibility of shocks on the exchange rate.

The introduction of dollarization into the model allows us to analyze the LLR behavior

of another regulatory arrangement. We are going to call this arrangement as an integrated

(or single) regulator (IR). In particular, this integrated regulator is not more than the

CB. But it is also responsible for the LLR and the DI activities. Thus, we are going to

modify assumption 3.4 as follows.
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Assumption 4.2 Three agencies can be responsible for the LLR activity, namely the

Central Bank (CB), the Deposit Insurance Agency (DI) and the Integrated Regulator (IR).

The agency in charge of the LLR activity cares about the expected value of its �nal wealth:

Y , net of its private valuation (political cost) of the bankruptcy cost in the event of a bank

failure: �c and the distortion on others regulator�s objectives �M ; where � > 0 is a scale

factor. In particular we assume: MDI = 0, M IR =
����e � 1���, MCB =

����e � 1���.
Out of the previous assumptions, the basic model setup is almost the same as in

section 3.1.1. The assumptions about the liquidity shock (v) and the solvency signal (u)

remain as in the basic model setup. There are three periods. At an initial date (t = 0)

a bank raises an amount of deposits which is normalized to 1. A proportion � (> 0) of

them is denominated in the foreign currency and a proportion 1�� is denominated in the
domestic currency. Bank deposits are completely insured by a DI agency. Intertemporal

discount factor, interest rate on deposits and �at-rate DI premium are assumed to be

equal to the market risk-unadjusted interest rate which is equal to zero. Deposits can

be withdrawn at an intermediate date (t = 1) or at the �nal date (t = 2). The fraction

v 2 [0; 1] of deposits that is withdrawn at date t = 1 represents the liquidity risk faced by
the bank. In order to simplify the analysis we assume that the date t = 1 withdrawal of

deposits by currency is proportional to the initial composition of deposits.

Assumption 3.2 is replaced by the following assumption in order to consider the dual-

currency setting:

Assumption 4.3 The bank invests all the deposits it receives at date t = 0 in the currency
they are denominated. It will receive at date t = 2 a return

�
R, where

�
R is denominated

in domestic currency

�
R =

8<: R with probability u ; R > 1

0 with probability 1� u ; E
h�
R
i
> 1

The illiquid portfolio can be liquidated at date t = 1. In this case it yields L where

L 2 (0; 1).

We are assuming that there exist a currency mismatch somewhere in the economy.

In many LDCs economies (like Uruguay), banks almost perfectly match its assets and

liabilities composition. Maybe, it is due to prudential regulation imposes them to match

both sides of their balance sheets. However, they lend to �rms that receive revenues

denominated in the domestic currency. Then, the fact that in the bank balance sheet

every dollar deposit is matched by a dollar loan does not eliminate the currency exposure

33



of dollar indebted �rms. The devaluation risk is present through the indebt �rms balance

sheet.

Finally, if v > 0 at date t = 1 the bank is declared bankrupt unless it can borrow

from a LLR agency to cover the liquidity shortfall. If the bank is unable to do so it is

liquidated and this generates the bankruptcy cost (c). Such cost c is also carried by the

society if the bank�s illiquid investment fails or, even if it is successful, R is not enough

to reimburse all deposits (i.e. R < �
�
e + (1� �)).

The time line of the model is summarized in �gure 4.1.

Figure 4.1: Dual-Currency Model Time Line

In order to preserve simplicity, we are going to assume that the exchange rate shocks

are bounded above.

Assumption 4.4 (Simpli�cation) �
�
�
"
�
= 0 8�" > �

" � R�1
�
or �

�
�
"
�
= 1.

This assumption implies that the exchange rate shocks is not such that all the economic

value is destroyed.17

4.2 LLR Policies

In what follows we are going to derive the optimal LLR policy, as well as the LLR policy

that the CB, the DI and the IR are going to follow.

Proposition 4.1 (Optimal LLR Policy - 1st. Best) The optimal LLR policy is such
that an illiquid bank is supported at date t = 1 if

u � u�DC �
L

R + c
= u�

17The model can be solved without this assumption. The qualitative results do not change but the
algebra is much more complicated.
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Proof. To compute the optimal LLR policy we assume that u is veri�able. Then, it

is optimal to support the bank if the bank�s liquidation value net of the bankruptcy

cost and the value of the deposits� reimbursement does not exceed the expected value

of the bank�s return net of the expected bankruptcy cost and the value of the deposits�

reimbursement. The former is equal to L � c � 1. To �nd the latter we must consider
two cases. (i) With probability 1 � u the bank asset�s return is zero and then the social
cost is equal to �c �

h
�E

h
�
e
i
+ (1� �)

i
. Since

�
e = 1 +

�
" 18, which implies E

h
�
e
i
=

E
h
1 +

�
"
i
= 1, the previous one is equal to �c � 1. (ii) With probability u the bank

asset�s return is R. There are two sub cases. (ii.1) If R > �
�
e + (1� �), R is enough to

cover all deposits. This happens if
�
" < R�1

�
� �
" which occurs with probability 1. Then,

the expected value of the bank�s return net of the deposits�reimbursement is equal to

R�
h
�E

h
�
e j �" < �

"
i
+ (1� �)

i
= R�1. (ii.2) The case in which R is not enough to cover

all deposits happens with probability 1��
�
�
"
�
= 0. Thus the bank should be supported

if

u (R� 1)� (1� u) (1 + c) � L� c� 1

which implies the proposition.

Proposition 4.2 (CB LLR Policy) The CB is going to support an illiquid bank at date
t = 1 if

u � uCBDC (v) �
�
�2v + 1

�
+ ��v�

�2v + 1
�
v + �c� J (v)

> uCB1 (v)

where

J (v) �
h
1� �

�
�
" � �v

�i264�
0B@ +1Z
�
"��v

(1 + �v + ")
� (")

1� �
�
�
" � �v

�d"� 1
1CA+ 1 + �c�R

375
Proof. If the CB does not support the illiquid bank its cost is equal to �c. If the CB lends
in last resort the amount v, its international reserves are reduced in the amount �K =

��v. Then, the expected value of the CB�s valuation (cost) of the distortion on the price
stability objective is equal to E

�
MCB

�
= E

h����e � 1���i = E h���1� (��v) + �
" � 1

���i = �v.
We must consider two cases. (i) With probability 1 � u the bank asset�s return is zero
and then the CB�s cost is equal to �vE

h
�
e
i
+ (1� �) v+�c. Since �e = 1+ �v+ �

", which

implies E
h
�
e
i
= E

h
1 + �v +

�
"
i
= 1+�v, the previous one is equal to

�
�2v + 1

�
v+�c. (ii)

With probability u the bank asset�s return is R. There are three sub cases. (ii.1) If R >

18We are assuming that the last resort fund is provided by a governmental agency other than the CB
(e.g. the Treasury).
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�
�
e+(1� �), R is enough to cover all remaining deposits and the CB�s loan. This happens
if
�
" < R�1

�
��v = �

"��v, which occurs with probability �
�
�
" � �v

�
. In this case the CB�s

cost is equal to zero. (ii.2) If (1� v)
h
�
�
e + (1� �)

i
< R < �

�
e + (1� �), R is enough

to cover all remaining deposits but not the totality of the CB�s loan.19 This happens if
�
" � �v � �

" < "
�
� R�(1�v)(�2v+1)

�(1�v) , which occurs with probability
h
1� �

�
�
" � �v

�i
. In

this case the CB�s cost is equal to �E
�
�
e j �" � �v < �

" < "
�

�
+ (1� �) + �c � R. (ii.3) If

�
" � "

�
, R is not enough to cover all remaining deposits. This happens with probability�

1� �
�
"
�

��
= 0. Combining (ii.1), (ii.2) and (ii.3) we �nd J (v). The CB is going to

support the illiquid bank if

uJ (v) + (1� u)
��
�2v + 1

�
v + �c

�
+ ��v � �c

which implies the proposition.

Proposition 4.3 (DI LLR Policy) The DI is going to support an illiquid bank at date
t = 1 if

u � uDIDC �
L

1 + �c
= uDI1

Proof. If the DI does not support the illiquid bank its costs are equal to 1 + �c� L. If
the DI supports the bank we must consider two cases. (i) With probability 1�u the bank
asset�s return is zero and then the DI�s cost is equal to its initial last resort loan plus the

expected value of the remaining deposits and plus its valuation of the bankruptcy cost

�v + (1� �) v + (1� v)
h
�E

h
�
e
i
+ (1� �)

i
+ �c. Since

�
e = 1 +

�
", the previous one is

equal to 1+�c. (ii) With probability u the bank asset�s return is R. In this case, if
�
" <

�
"

the DI�s cost is equal to zero. If
�
" � �

" the DI�s cost is equal to the expected value of the

deposits that are not reimbursed by the bank plus the DI�s valuation of c. However, it

happens with zero probability. Then, the DI is going to support an illiquid bank if

(1� u) (1 + �c) � 1 + �c� L

which implies the proposition.

Proposition 4.4 (IR LLR Policy) The IR is going to support an illiquid bank at date
t = 1 if

u � uIRDC (v) �
L+ (1� v)�2v + ��v

1 + (1� v)�2v + �c� J (v)
> uDI1

19We assume that the CB�s loan is junior.
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where

J (v) �
h
1� �

�
�
" � �v

�i264�
0B@ +1Z
�
"��v

(1 + �v + ")
� (")

1� �
�
�
" � �v

�d"� 1
1CA+ 1 + �c�R

375
Proof. If the IR does not support the illiquid bank it supports the costs associated with
its DI responsibility 1+�c�L. If the IR lends in last resort the amount v to the illiquid
bank, it su¤ers its valuation (cost) of the distortion on the price stability objective (�v)

because it is also the CB. In addition to that, we must consider two cases. (i) With

probability 1�u the bank asset�s return is zero and then the IR�s cost is equal to the last
resort loan plus the expected value of the remaining deposits plus the IR�s valuation of the

bankruptcy cost. Since
�
e = 1 + �v +

�
", which implies E

h
�
e
i
= E

h
1 + �v +

�
"
i
= 1 + �v,

the previous one is equal to 1+ (1� v)�2v+�c. (ii) With probability u the bank asset�s
return is R. In this case, if

�
" <

�
"��v the IR�s cost is equal to zero. However, if �" � �

"��v,
which occurs with probability

h
1� �

�
�
" � �v

�i
, the IR�s cost is equal to the expected

value of the deposits that are not reimbursed by the bank plus the DI�s valuation of c.

That is equal to �E
h
�
e j �" � �v � �

"
i
+(1� �)+�c�R. Then, the IR is going to support

an illiquid bank if

uJ (v) + (1� u)
�
1 + (1� v)�2v + �c

�
+ ��v � 1 + �c� L

which implies the proposition.

The intuition for having uDIDC (v) = u
DI
1 is as follows. The DI does not have respon-

sibilities on the price stability policy. Then, the LLR actions of the DI does not collide

with the price stability objective. Moreover, it does not distort the market expectations

about the future exchange rate. Thus, the DI in a dual-currency economy acts as a DI in

the a single-currency economy.

However, the CB is more tough in the dual-currency setting. This is because the

CB carries additional cost when it acts as LLR. In addition to the expected loss for the

LLR activity, which is increasing in v, the CB supports a cost for deviating from its

price stability objective (i.e. the CB loses credibility, or even reputation, that is needed

to success on the price stability objective). The e¤ects of the change in the market�s

expectations about the future exchange rate also imposes additional costs to the CB. All

these e¤ects determine that the CB becomes tougher and tougher as the liquidity shock

increases.

Finally, the reason why the IR is tougher than the DI is easy to understand once

we observe that the IR has the same responsibilities that the CB in addition the DI
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responsibility.

Figure 4.2 shows the previous results. It is also useful to visualize the di¤erences with

the basic model (single currency case). The �rst and the second-best allocations of the

LLR responsibilities are drawn in bold lines.

Liquidity Shocks (v)

Solvency Signal (u)

Optimal (1st. Best)
threshold [u*=u*

DC]

Dual and Single Currency
DI threshold [u1

D I=uDI
DC]

DualCurrency
IR threshold [uIR

DC]

DualCurrency
CB threshold [uCB

DC(v)]

SingleCurrency
CB threshold [uCB

1(v)]

SingleCurrency Case:
/.CB should be the LLR DI should be the LLR

DualCurrency Case:
/.CB should be the LLR DI should be the LLR.

. /

/

Figure 4.2: Dual-currency case (� < 1)

The following proposition summarize the second-best allocation of the LLR responsi-

bility in a dual-currency economy.

Proposition 4.5 (Second-Best LLR Allocation) In a dual-currency economy the sec-
ond best LLR allocation is characterized by giving the CB the LLR responsibility for small

liquidity shocks and by moving it to the DI for larger liquidity shocks.

Proof. The proof is analogue to the proof on Proposition 3.4.

To �nish this section we are going to make some comments. First, the range of liquidity

shocks in which the CB should act the LLR is smaller in a dual-currency economy. The

con�ict of interest between price stability and banking system stability is more pervasive

in such economies. Then, the CB becomes tougher than the DI for a smaller liquidity

shock than in the single-currency case.

Second, the previous result is valid under the assumption that � < 1. However, if

we assume that � is su¢ ciently larger than 1 the result is reverted. The combination of

dollarization (i.e. dual-currency) with a weak institutional environment (i.e. high political

cost, � > 1) is going to be present in the next section. It represents an important case

for LDCs.
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Third, the implementation problems we discuss in section 3.2 are also present in the

dual-currency case. In particular, it is more likely that the budget constraints of the CB

and the DI are binding because they do not issue the foreign currency. In addition to

that, the CB does not have incentives to provide information to the DI.

5 Final Remarks

In this Mémoire we have tried to provide a modest �rst step in the construction of a

�nancial regulation doctrine for LDCs. In particular, we have highlighted two LDCs�

characteristics (institutional weakness and dollarization) that are really important to un-

derstand many LDCs outcomes. Such characteristics should be taken into account to

the well design of the regulatory body on these countries. We have discussed the recent

literature on the optimal allocation of the banking system regulatory responsibilities. In

particular, we have focalize on the safety net �eld by analyzing the optimal allocation of

the LLR activity. Finally, we have extended the basic model proposed by Repullo (2000)

in order to adapt it to the LDCs environment.

Two results are worth to be highlighted. First, Kahn and Santos (forthcoming) have

proved that the second-best allocation of the LLR activity proposed by Repullo (2000)

(i.e. that the CB monitors the bank and acts as LLR for small liquidity shocks but

transfers the information and the LLR responsibility to the DI for larger ones) cannot

be implemented. The CB has not incentives to provide information to the DI. We have

proved that in an slightly modi�ed Repullo�s mechanism (i.e. one in which the CB always

provides the last resort loan, monitors the bank, takes the LLR decision for small liquidity

shocks and transfers the information to the DI in order it takes de LLR decision for larger

ones) the CB provides information to the DI. Therefore, Repullo�s second-best allocation

of the LLR activity can be implemented.

Second, we can suggest some recommendations for the allocation of the safety net

activities on LDCs. We have suggested that many LDCs present a weak institutional

environment. We have also suggested that a way to introduce such weakness is through

the parameter �. The weaker the institutional environment, the more likely � is larger

than 1. We have also extended the basic model in order to allow for a �nancially dollarized

setting (a characteristic of many LDCs). Then, we are going to combine both results in

order to analyze the LDC case.

Figure 5.1 shows the LLR policy thresholds for this case.Figure 5.1 shows that the

second-best allocation of responsibilities in a dollarized, weak institutional environment

is to concentrate all activities on one agency. That is, the LLR policy threshold of the

integrated regulator (a CB which is also responsible for the LLR and the DI activities)
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lies closer the optimal (�rst-best) threshold than other arrangements�thresholds.

Liquidity Shocks (v)

Solvency Signal (u)

Optimal (1st. Best)
threshold [u*=u*

DC]

DI threshold [u1D I=uDIDC]

IR threshold [uIRDC]

CB threshold [uCBDC(v)]

DualCurrency and Weak Institutional Environment (High Political Cost  α > 1) Case:

IR should be the LLR. /

Figure 5.1: The LDCs case

The intuition for this results is as follows. Since for small liquidity shocks all regu-

lators practice excess forbearance, we should allocate the LLR responsibility in the least

forbearing one. This is the IR because it internalizes the LLR policy�s e¤ects on the price

stability objective (that makes it tougher as the liquidity shock becomes larger) as well as

the DI costs of closing the bank. For larger liquidity shocks the DI is too soft (forbearing)

but the CB is too tough. Then, the IR threshold lies in between the DI and the CB ones

and closer the �rst-best.

Thus, the policy recommendation for a dollarized, weak institutional environment (a

LDC) is di¤erent from the recommendation for the developed world. In the latter, the

DI should be separated from the CB. And, the DI should intervene in the decision of

providing last resort loans to illiquid banks when the liquidity shocks are big. In the

former, all safety net activities should be allocated in the CB. This is optimal because

it implements the closest to the �rst-best LLR policy and avoids information sharing

problems. However, a possible drawback of such arrangement is related accountability.

For example, in the aftermath of a bank closure there exist the risk that the CB�s funds

be used to reimburse deposits. Moreover, CB�s reserves can be exposed to legal trials

originated for the closure of the bank.

A lot of work is already to be done. We are going to conclude with a non-complete

list of proposals for future research. First, the relationship between the quality of the

institutional environment and the behavior of the agents should be rigorously modeled.
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Second, the political cost of closing banks should be endogenized. Third, supervision and

prudential regulation should be modeled. Fourth, the use of instruments as the penalty

rate on the last resort loan should be carefully considered. Fifth, the e¤ects of �nancial

dollarization should be analyzed in depth. Sixth, not only the agencies�objective functions

but also their budget constraints should be taken into account. Seventh, information

gathering and information sharing issues should be carefully considered. Eighth, situations

in which depositors and banks could take strategic actions (as hidden actions) should be

analyzed.

41



References

[1] Bagehot, Walter. Lombard Street. A Description of the Money Market. New York:
Scribner, Armstrong and Co., 1873.

[2] Barth, James R.; Caprio, Gerard and Levine, Ross. Rethinking Bank Regu-
lation: Till Angels Govern. Cambridge: Cambridge University Press.

[3] Bergara, Mario; Ponce, Jorge and Zipitría, Leandro. "Institutions, Soft Bud-
get Constraint and Bankruptcy" Unpublished working paper, 2003.

[4] Bolton, Patrick. "Comment on Who Should Act as Lender of Last Resort? An
Incomplete Contract Model". Journal of Money, Credit, and Banking, 2000, 32(3),

pp. 606-610.

[5] Broda, Christian and Levy-Yeyati, Eduardo. "Safety Nets and Endogenous
Financial Dollarization". Working Paper, MIT and University Torcuato Di Tella,

2001.

[6] Broda, Christian and Levy-Yeyati, Eduardo. "Dollarization and the Lender of
Last Resort". In Levy-Yeyati, Eduardo and Sturzenegger, Federico Edit., Dollariza-

tion, Cambridge: The MIT Press, 2002.

[7] Broda, Christian and Levy-Yeyati, Eduardo. "Endogenous Deposit Dollariza-
tion". Sta¤ Report 160, Federal Reserve Bank of New York, 2003.

[8] Caballero, Ricardo J. and Krishnamurthy, Arvind. "Dollarization of Liabil-
ities: Underinsurance and Domestic Financial Underdevelopment". NBER Working

Paper Nro. 7792, 2000.

[9] Castro, Juan and Morón, Eduardo. "Desdolarizando la economía peruana: Un
enfoque de portafolio". Working Paper, Banco Central de Reserva de Perú, 2004.

[10] De Nicoló, Gianni; Honohan, Patrick and Ize, Alain. "Dolarization of the
Banking System: Good or Bad?. World Bank Policy Research Working Paper, 2003.

[11] Dewatripont, Mathias and Maskin, Eric. "Credit and E¢ ciency in Centralized
and Decentralized Economies". Review of Economic Studies, 1995, 62, pp. 541-555.

[12] Di Noia, Carmine and Di Giorgio, Giorgio. "Should Banking Supervisión and
Monetary Policy Tasks Be Given to Di¤erent Agencies?". Working Paper, 1999.

42



[13] Freixas, Xavier; Parigi, Bruno M. and Rochet, Jean-Charles. "The Lender
of Last Resort: A 21st. Century Approach". Working Paper 298, European Central

Bank, 2003.

[14] Goday, Virginia; Gruss, Bertrand and Ponce, Jorge. "Depositors�Discipline
in Uruguayan Banks". Working Paper of the Central Bank of Uruguay, 2005.

[15] Ize, Alain; Kiguel, Miguel and Levy-Yeyati, Eduardo. "Managing Systemic
Liquidity Risk in Financially Dollarized Economies". Working Paper 04/2005, Uni-

versity Torcuato Di Tella, 2005.

[16] Ize, Alain and Levy-Yeyati, Eduardo. "Financial Dollarization". Journal of
International Economics, 2003, 59, 323-347.

[17] Kahn, Charles M. y Santos, Joao A. C. "Allocating Bank Regulatory Powers:
Lender of Last Resort, Deposit Insurance and Supervision". European Economic

Review, 2005, 49, pp. 2107-2136.

[18] Kahn, Charles M. y Santos, Joao A. C. "Who Should Act as Lender of Last
Resort? An Incomplete Contracts Model: A Comment". Journal of Money, Credit,

and Banking, forthcoming.

[19] Kornai, János. "The Soft Budget Constraint". Kyklos, 1986, 39(1), pp. 3-30.

[20] Kornai, János. The Socialist System: The Political Economy of Communism.

Princeton: Princeton University Press, 1992.

[21] Kornai, János. "Legal Obligation, Non-Compliance and Soft Budget Constraint".
The New Palgrave Dictionary of Law and Economics, 1998, pp. 533-539.

[22] Kornai, János; Maskin, Eric and Roland, Gérard. "Understanding the Soft
Budget Constraint". Discussion Paper, 2002.

[23] La¤ont, Jean-Jacques. Regulation and Development. Cambridge: Cambridge Uni-
versity Press. 2005.

[24] La Porta, Rafael; Lopez-de-Silanes, Florencio and Shleifer, Andrei. �Gov-
ernment Ownership of Banks�. Working Paper 7620, National Bureau of Economic

Research, 2000.

[25] Levy-Yeyati, Eduardo. "Financial Dollarization: Evaluating the Consequences".
Working Paper, 2005.

43



[26] Licandro, Gerardo and Licandro, José Antonio. "Building the dedollarization
agenda: lessons from the Uruguayan case". Working Paper of the Central Bank or

Uruguay, 2003.

[27] Licandro, Gerardo and Licandro, José Antonio. Una agenda de reformas para
el sistema �nanciero uruguayo. Montevideo: Decon and Universidad para la Paz,

2004.

[28] Licandro, Gerardo and Ponce, Jorge. "Avances y agenda pendiente de la des-
dolarización en el Uruguay". Working Paper of the Central Bank of Uruguay, 2005.

[29] Repullo, Rafael. "Who Should Act as Lender of Last Resort? An Incomplete

Contracts Model". Journal of Money, Credit, and Banking, 2000, 32(3), pp. 580-605.

[30] Robinson, James and Torvik, Ragnar. "A Political Economy Theory of the Soft
Budget Constraint". Harvard University Working Paper, 2005.

[31] Schelling, Thomas C. The Strategy of Con�ict. Cambridge: Harvard University,
1960.

[32] Thornton, H. An Enquiry into the Nature and E¤ects of the Paper Credit of Great
Britain. London: Hatchard, 1802.

[33] Tirole, Jean. Financial Crisis, Liquidity, and the International Monetary System.
Princeton: Princeton University Press, 2002.

[34] Williamson, Oliver. The Mechanisms of Governance. Oxford: Oxford University
Press, 1996.

[35] Williamson, Oliver. "Public and Private Bureaus". Discussion Paper, UC Berkeley,
1997.

44



Appendix

A Repullo�s General Setup Model

This appendix presents the Repullo (2000)�s model in a general setup.

Assumption A.1 (Continuous distributions) Bank�s returns
��
R
�
and the liquida-

tion value
��
L
�
are distributed, given signal u: D (R j u) � (1� u)D0 (R) + uD1 (R) and

H (L j u) � (1� u)H0 (L) + uH1 (L) respectively.

Assumption A.2 (Signal u) High us are good signals for asset returns and liquidation
values in the sense of �rst-order stochastic dominance: D0 (R) � D1 (R) and H0 (L) �
H1 (L).

Assumption A.3 R0 < L0 < L1 < 1 � c < 1 < R1, where c is the bankruptcy cost,

R0 �
R
RdD0 (R) �

R
RdD1 (R) � R1 and L0 �

R
LdH0 (L) �

R
LdH1 (L) � L1.

Assumption A.4 (Simpli�cation) D0 (1) = 1, D1 (1) = 0 and H0 (1) = H1 (1) = 1.

Optimal LLR Policy:
Support the bank if:

E
h�
R j u

i
� (1� u) c � E

h�
L j u

i
� c

Given assumptions A.1 and A.3, E
h�
R j u

i
= (1� u)R0 + uR1 and E

h�
L j u

i
=

(1� u)L0 + uL1, which implies:

u � u� � L0 �R0
(R1 � L1) + (L0 �R0) + c

(A.1)

Central Bank LLR Policy:
Support the bank if:

v � E
h
min

n�
R; v

o
j u
i
+ (1� u)�c � �c 20

20Repullo implicitly assumes that the central bank loan is collateralized. As in the penalty rates
analysis, the existence of a collateral (i.e. that the central bank�s loan is a senior claim) makes softer
the Central Bank LLR policy. Then, under certain conditions, it is optimal to allow the central bank to
collaterize its loan.
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where v 2 [0; 1] is the fraction of the deposits that is withdrawn at date t = 1.
The term v �E

h
min

n�
R; v

o
j u
i
reduces to D (v j u) v �

R v
0
RdD (R j u). Integrating

by parts it becomes D (v j u) v�
�
D (v j u) v �

R v
0
D (R j u) dR

�
and using assumption A.1

it reduces to (1� u)
R v
0
D0 (R) dR. Then, the condition implies:

u � ^
u (v) �

R v
0
D0 (R) dRR v

0
D0 (R) dR + �c

(A.2)

Deposit Insurance LLR Policy:
Support the bank if:

1� E
h
min

n�
R; 1

o
j u
i
+ (1� u)�c � 1� E

h�
L j u

i
+ �c

By analogy with the previous case: 1 � E
h
min

n�
R; 1

o
j u
i
= (1� u)

R 1
0
D0 (R) dR.

Given R0 =
R 1
0
RdD0 (R) = D0 (1)�

R 1
0
D0 (R) dR and assumption A.4, the term can be

reduced to (1� u) (1�R0). Then, the condition implies:

u � �
u � L0 �R0

(1� L1) + (L0 �R0) + �c
(A.3)

Second-Best LLR allocation of responsibilities:
The Deposit Insurance Corporation is always more tough than the optimal (compare

A.3 with A.1). Moreover, since
^
u (v) in A.2 is an increasing function that satis�es

^
u (0) = 0

and
^
u (1) >

�
u > u�, there exits

�
v 2 (0; 1) such that ^u

�
�
v
�
=

�
u. Thus, the simple model

results can be extended to this more general setup.

B Robustness and Extensions to the Basic Model

This appendix presents extensions to the basic model and shows that the main result

remains robust.

B.1 Bank Capital

Proposition B.1 (Bank Capital) Denote by k 2 [0; 1) the amount of capital the bank
holds at date t = 0. Then:

(i) The bank chooses to hold no capital regardless the allocation of the LLR responsi-

bility: k� = 0.

If a capital requirement is introduced:
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(ii) The Central Bank LLR Policy remains as in Proposition 3.2.

(iii) The Deposit Insurance LLR Policy is tougher (too much insu¢ cient forbearance)

than in Proposition 3.3. An illiquid bank is supported by the DI at date t = 1 if u �
uDI2 (k) � L

1�k+�c .

(iv) The second-best LLR allocation characterized in Proposition 3.4 is preserved with
�
vk � �cL

1�k�L+�c instead of
�
v.

Proof. (ii) Direct by observing that neither the expected cost for the CB if it supports
the bank, nor the cost if it does not, depend on k. (iii) If the DI support the bank

its expected costs is equal to (1� u) (1� k � �c), while if it does not support the bank
its cost is equal to 1 � k � L � �c. Then it supports if u � uDI2 (k) � L

1�k+�c . Since

uDI2 (k) � uDI1 > u� the DI is tougher if there is a capital requirement. (iv)
�
vk � �cL

1�k�L+�c
is the unique value that solves uDI2 (k) = uCB1 (v). (i) The bank owners�expected payo¤

net of the opportunity cost of their capital is

[R� (1� k)]
Z 1

0

Z 1

a

udF (u) dG (v)� k

= (R� 1)
Z 1

0

Z 1

a

udF (u) dG (v)� k
�
1�

Z 1

0

Z 1

a

udF (u) dG (v)

�
, where a 2

�
uCB1 (v) ; uDI2 (k)

	
. (a) If the CB is the LLR the bank owners� expected

payo¤ (R� 1)
R 1
0

R 1
uCB1 (v)

udF (u) dG (v)�k
h
1�

R 1
0

R 1
uCB1 (v)

udF (u) dG (v)
i
is a decreasing

function of k since the term in brackets is positive. Then, k� = 0. (b) If the DI is the

LLR k� = 0 because

@

@k

(
(R� 1)

Z 1

0

Z 1

uDI2 (k)

udF (u) dG (v)� k
"
1�

Z 1

0

Z 1

uDI2 (k)

udF (u) dG (v)

#)

= �
("
1�

Z 1

0

Z 1

uDI2 (k)

udF (u) dG (v)

#
+ (R� 1 + k)

Z 1

0

@uDI2 (k)

@k
uDI2 (k) dG (v)

)
< 0

The reason why the bank prefers to maintain no capital is quite simple. Limited

liability determines that funding with its own funds is dominated by funding with deposits:

bank owners get all the pro�ts in good states of nature and bear none of the costs in bad

states.

Proposition B.1 proves that the basic model�s main result is robust to the introduction

of a capital requirement. The second-best allocation of the LLR activity remains as in

Proposition 3.4. Moreover, the range for the CB action is larger under capital requirement
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because the DI becomes tougher. Such behavior is justify by the fact that the existence of

bank capital reduces the DI�s expected cost of supporting the bank by (1� u) k but the
cost of not supporting it is reduced by k. Then, the DI has more incentives than without

bank capital in order not to support the illiquid bank.

B.2 Endogenous Liquidity

Proposition B.2 (Proportional Bankruptcy Cost) Assume that the bank is allowed
to hold an amount x � 0 of the deposits in a liquid asset that yields an interest rate equal
to zero, and that the bankruptcy cost is proportional to 1 � x. If the Deposit Insurance
Agency acts as LLR, the optimal choice for the bank is not to maintain deposits in the

liquid asset: x1 = x� = 0, provided the DI is not too tough.

Proof. First note that the LLR agency is only called to provide assistance if v > x.

Given that the bankruptcy cost is proportional to x the DI expected cost if it supports

the bank when v > x is equal to (1� x) (1� u) (1 + �c) while the cost if it does not
support the bank is equal to (1� x) (1� L+ �c). Then, the DI supports the bank if
u � uDI1 . The bank�s expected pro�ts are equal to

R x
0

R 1
0
u (1� x) (R� 1) dF (u) dG (v)+R 1

x

R 1
uDI1
u (1� x) (R� 1) dF (u) dG (v) where the �rst term correspond to what the bank

gets when v � x and the second term to what it gets when v > x. First order

conditions whit respect x valued at x = 0 reduces to G0 (0)
R uDI1
0

(R� 1)udF (u) �R 1
uDI1
(R� 1)udF (u) which is negative (a necessary condition for x1 = 0) if uDI1 is not

too big.

A similar result could be derived if the CB is responsible for the LLR activity. Then,

the model�s result is robust to the introduction of a liquid asset since, in general, this

asset is not going to be held in the bank�s portfolio.

The assumption that the bankruptcy cost is proportional to the bank�s investment in

the illiquid asset is introduced by Repullo in order to simplify the analysis. However, the

same result can be found if we assume that the bankruptcy cost is completely supported

by the society even if the bank holds the liquid asset. We are going to introduce this

result here because it will be useful in appendix C.

Proposition B.3 Assume that the bank is allowed to hold an amount x � 0 of the

deposits in a liquid asset that yields an interest rate equal to zero. Then,

(i) An illiquid bank is supported by the CB at date t = 1 if

u � uCB2 (v; x) � v � x
v � x+ �c
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(ii) An illiquid bank is supported by the DI at date t = 1 if

u � uDI3 (x) � (1� x)L
1� x+ �c

(iii) The optimal choice for the bank is not to maintain deposits in the liquid asset:

x2 = x
� = 0, provided the LLR agency (i.e. the CB or the DI) is not too tough.

(iv) As in Proposition 3.4, if the liquidity shock is such that v >
�
vx � (1�x)[(1�L)x+L�c]+x�c

(1�L)(1�x)+�c
it is optimal to allocate the LLR responsibility on the DI, but it is optimal to allocate it

on the CB if v � �
vx.

Proof. (i) and (ii) comes directly from comparing the agency�s expected cost of sup-

porting the bank [(1� u) (v � x+ �c) and (1� u) [� (1� x)� �c] respectively] with the
agency�s cost of not supporting the bank when the liquidity shortfall is v � x [�c and
(1� x)L+x�1��c respectively]. (iii) Taking the �rst order condition of the bank�s ex-
pected pro�t

R x
0

R 1
0
u (1� x) (R� 1) dF (u) dG (v)+

R 1
x

R 1
a(v;x)

u (1� x) (R� 1) dF (u) dG (v),
where a (v; x) 2

�
uCB2 (v; x) ; uDI3 (x)

	
, with respect to x, and evaluating at x = 0,

we get G0 (0)
R a(0;0)
0

(R� 1)udF (u) �
R 1
a(v;0)

(R� 1)udF (u).21 It is negative if a (�) is
not too big. (iv) Since uCB2 (v; x) is an increasing function of v, uCB2 (x; x) = 0 and

uCB2 (1; x) = 1�x
1�x+�c >

(1�x)L
1�x+�c = uDI3 (x) there exist a unique value

�
vx 2 (x; 1) such

that for liquidity shocks larger than
�
vx it is optimal to allocate the LLR responsibility on

the DI agency.
�
vx is the value of v that solves uCB2 (v; x) = uDI3 (x).

Proposition B.3 (i) and (ii) shows that both agencies�LLR policy becomes softer for

every value of the liquidity shock if the bank holds the liquid asset. In the case of the

CB that is because its expected cost when supporting the bank and it is not successful is

restricted to the liquidity shortfall v�x. Then, the expected cost of supporting the bank
for the CB is reduced by the term (1� u)x while the cost of no supporting it remains
unchanged. In the case of the DI agency the reason is similar. The DI�s expected cost of

supporting the bank is reduced by the term (1� u)x but the cost of no supporting the
bank is also reduced. Such reduction involves the reduction on the amount the DI must

pay to the depositors x, net of the falling in the liquidation value of the bank�s illiquid

asset �xL. Then, the e¤ect on the DI�s LLR policy threshold of an increasing in the

bank�s liquid asset holding is smaller than the e¤ect on the CB�s LLR one:
���@uDI3 (x)

@x

��� =���� �cL
(1�x+�c)2

��� < ���� �c
(v�x+�c)2

��� = ���uCB2 (v;x)

@x

���.
21By avoiding the term that is related the regulator�s response.
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B.3 Penalty Rates

Next Proposition proves that the basic model�s main result remains robust when the

interest rate on the last resort loan is endogenized. Moreover, a policy maker can improve

the second-best allocation derived in Proposition 3.4 through the application of penalty

rates (i.e. an interest rate on the last resort loan that exceeds the market one).

Proposition B.4 If the LLR is allowed to ask for an interest rate r 2
h
0;
�
r
i
22,

�
r � R�1,

then

(i) An illiquid bank is supported by the CB at date t = 1 if

u � uCB3 (v; r) � v

(1 + r) v + �c

(ii) An illiquid bank is supported by the DI at date t = 1 if

u � uDI4 (v; r) � L

1 + rv + �c

(iii) If the CB is the LLR, a policy maker �nds optimal to set a penalty rate equal to

r (v) �

8>><>>:
0 , if v <

^
v

R+c�L
L

� �c
v
, if

^
v � v � ^

v�
r

�
r , if

^
v�
r
< v � 1

where
^
v�
r
� �cL

R+c�
�
1+

�
r

�
L
.

(iv) If the DI is the LLR, a policy maker �nds optimal to set a penalty rate equal to
�
r.

(v) The second-best allocation of the LLR responsibility remains unchanged but with

the penalty rates structure from points (iii) and (iv).

Proof. (i) and (ii) comes directly from comparing the agency�s cost of if it does not

support the bank with the agency�s expected cost if it supports the bank. Note that the

latter one is reduced by the amount urv, which takes into account that with probability

u the agency receives a net interest equal to rv. (iii) Note that uCB3 (v; r) is decreasing

on r. Then, the CB is softer if it could charge a penalty rate. This is clearly not worth

for v <
^
v because the CB, even with r = 0, practices too much forbearance. Therefore, if

v <
^
v the optimal penalty rate is r (v) = 0. If v >

^
v the optimal penalty rate is such that

uCB3 (v; r (v)) = u� which implies r (v) = R+c�L
L

� �c
v
. However, the constraint r � �

r limits

22It is assumed that the penalty rate�s objective is not to raise revenue for the LLR agency but to
reduce the welfare costs associated with the provision of liquidity support.
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the range of values of v to those lower or equal to
^
v�
r
� �cL

R+c�
�
1+

�
r

�
L
. Finally, if

^
v�
r
< v

the optimal penalty rate should be r (v) =
�
r. (iv) By noting that uDI4 (v; r) is decreasing

in r and that uDI4
�
1;max

�
�
r
��

= uDI4 (1; R� 1) = L
R+�c

> L
R+c

= u� it is clear that the

optimal penalty rate in this case is
�
r. (v) Observe that uCB3 (v; r) is increasing in v while

uDI4 (v; r) is decreasing in v, that uCB3
�
^
v�
r
;
�
r
�
= u� < uDI4

�
^
v�
r
;
�
r
�
by the argument used

in (iv), and that uCB3
�
1;
�
r
�
= 1

1+
�
r+�c

> L

1+
�
r+�c

= uDI4

�
1;
�
r
�
. Then, there exist a critical

value between
^
v�
r
and 1 such that the CB is tougher than the DI if v is above it but

softer if v is below. This implies the same qualitative result (i.e. the second-best LLR

allocation) than in the basic model.

It is useful to notice that the agencies�LLR policy thresholds are decreasing in the

penalty rate r. This will be used in appendix C

C Kahn and Santos (2005): Bank Closure Powers

This appendix presents Kahn and Santos (2005)�s main results.

The model setup is the Repullo (2000)�s basic model setup. However, Kahn and Santos

make two critical assumptions. First, they assume that the political cost parameter is

such that all agencies are biased towards forbearance (i.e. � high enough). Second, they

assume that the LLR is allowed to ask for a high interest rate on the last resort loan (i.e.

high penalty rate).

Next Proposition presents the agencies�LLR threshold under these assumptions.

Proposition C.1 Assume that the bank is allowed to hold an amount x � 0 of the

deposits in a liquid asset that yields an interest rate equal to zero, and that the LLR

agency is allowed to ask for and interest rate r 2
h
0;
�
r
i
,
�
r � R� 1. Then,

(i) An illiquid bank is supported by the CB at date t = 1 if

u � uCB4 (v; x) � v � x
(1 + r) (v � x) + �c

(ii) An illiquid bank is supported by the DI at date t = 1 if

u � uDI5 (v; x) � (1� x)L
r (v � x) + 1� x+ �c

(iii) Provided the penalty rate is high enough, the bank chooses to hold a positive

amount of the liquid asset (named x3 > x� = 0 if the LLR is the CB and x4 > x� = 0 if

the LLR is the DI)

51



(iv) For liquidity shocks smaller than x3 (respectively x4) there is too much forbearance

since the bank is never closed by the CB (respectively the DI)

Proof. (i) and (ii) are derived by comparing the expected cost of supporting the bank
when it confronts a shortfall equal to v � x: u (�r (v � x)) + (1� u) (v � x+ �c) for the
CB and u (�r (v � x)) + (1� u) (1� x+ �c), with the cost if it does not support: �c for
the CB and (1� x)L+ x� 1� �c for the DI. (iii) Taking the �rst order condition of the
bank�s expected pro�tZ x

0

Z 1

0

u (1� x) (R� 1) dF (u) dG (v)

+

Z 1

x

Z 1

a(v;x)

[u (1� x) (R� 1)� ur (v � x)] dF (u) dG (v)

a (v; x) 2
�
uCB4 (v; x) ; uDI5 (v; x)

	
, with respect to x, evaluated at x = 0 we get

G0 (0)

Z a(v;0)

0

(R� 1)udF (u)�
Z 1

a(v;0)

(R� 1� r)udF (u)

+

Z 1

0

�
@a (v; x)

@x
jx=0

�
a (v; 0) (rv �R + 1) f (a (v; 0)) dG (v)

where f (�) is the density function associated to F (�). The condition that r be high enough
ensures that the latter expression is positive. (iv) Direct from (iii) since the regulator has

no power to close the bank if v is smaller than the bank�s holding on the liquid asset.

Next Proposition shows that, under Kahn and Santos�assumptions, it is better to give

the DI the power to close banks even if their have not liquidity problems.

Proposition C.2 (Single Regulator) 23 Assume that the bank is allowed to hold an

amount x � 0 of the deposits in a liquid asset that yields an interest rate equal to zero,

that the DI as LLR agency is allowed to ask for and interest rate r 2
h
0;
�
r
i
,
�
r � R � 1,

and that the DI has the power to close the bank even if it does not need liquidity support.

Then,

(i) The DI allows the bank to continue at date t = 1 if

u � uDI7 (v; x) �
(
uDI3 (x) � (1�x)L

1�x+�c , if v � x
uDI5 (v; x) � (1�x)L

r(v�x)+1�x+�c , if v > x

(ii) The bank invests e¢ ciently in the illiquid asset: x5 = x� = 0.

23Kahn and Santos (2005) call this arrangement as Single Regulator. It is the case in which the DI has
the LLR responsibility as well as the power to close banks.
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(iii) At equilibrium, the DI allows the bank to continue at date t = 1 if

u � uDI7 (v; x5) = u
DI
4 (v; r) � L

1 + rv + �c

Proof. (i) Even if the bank does not need liquidity support, v � x, the DI could use its
banks closure power. Since, the DI does not provide liquidity in this case, it is going to

act as in the endogenous liquidity case presented in Proposition B.3. However, if the DI

is called to provide liquidity it is going to act as in the endogenous liquidity and penalty

rate case of Proposition C.1. (ii) The bank will optimize its expected pro�tZ x

0

Z 1

uDI3 (x)

u (1� x) (R� 1) dF (u) dG (v)

+

Z 1

x

Z 1

uDI5 (v;x)

[u (1� x) (R� 1)� ur (v � x)] dF (u) dG (v)

The �rst order condition with respect x, evaluated at x = 0, reduced to24

�
Z 1

0

Z 1

uDI5 (v;0)

u (R� 1� r) dF (u) dG (v)

which is negative. Then, the optimal choice is x5 = x� = 0. (iii) Direct from (i) and (ii).

The intuition behind this result is as follows. Once the DI can force the bank to close

its doors even if it does not need liquidity support, the bank loses the incentive it could

have to maintain a position on the liquid asset. Therefore, the DI will never use its bank

closure power but it is going to act as in the case in which it is a LLR that can impose a

penalty rate.

We have noticed before than the bank holding of the liquid asset makes the DI softer.

Under Kahn and Santos (2005)�s assumptions, the DI practices excess forbearance. Thus,

it is optimal that the bank does not hold the liquid asset. The introduction of the bank

closure power gets this result.

An alternative arrangement is one in which the CB is given the LLR responsibility

and the DI has the authority to close banks. The following Proposition presents this case.

Proposition C.3 (Multi-Regulator) Assume that the bank is allowed to hold an amount
x � 0 of the deposits in a liquid asset that yields an interest rate equal to zero, that the
CB as LLR agency is allowed to ask for and interest rate r 2

h
0;
�
r
i
,
�
r � R� 1, and that

the DI has the power to close the bank even if it does not need liquidity support. Then,

24By avoiding the terms related the regulator�s response.
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(i) The bank is allowed to continue at date t = 1 if

u � max
�
uCB4 (v; x) ; uDI8 (v; x)

	
where

uCB4 (v; x) � v � x
(1 + r) (v � x) + �c

uDI8 (v; x) � (1� x)L+ x�max fx; vg
1 + �c�max fx; vg

(ii) The bank invests e¢ ciently in the illiquid asset: x6 = x� = 0.

(iii) At equilibrium, a bank is allowed to continue at date t = 1 if

u � max
�
uCB3 (v; r) ; uDI8 (v)

	
where

uCB3 (v; r) � v

(1 + r) v + �c

uDI8 (v) � L� v
1 + �c� v

Proof. (i) The CB acts as in the endogenous liquidity and penalty rates case of Proposi-
tion C.1. The relevant case for the DI actuation is when the CB has decided to support

the illiquid bank. In such a case the DI could revert the CB�s decision by withdraw-

ing the bank�s license. Then, the DI�s cost for forcing the bank to close is equal to

1 + �c � x � (1� x)L, while the expected cost by allowing it to continue is equal to
(1� u) (1 + �c�max fx; vg). The DI is going to allow the bank to continue if the latter
is greater than the former. (ii) By taking the �rst order condition of the bank expected

pro�t Z x

0

Z 1

uDI8 (x;v)

u (1� x) (R� 1) dF (u) dG (v)

+

Z 1

x

Z 1

maxfuCB4 (v;x);uDI8 (v;x)g
[u (1� x) (R� 1)� ur (v � x)] dF (u) dG (v)

with respect to x and evaluating at x = 0 we get

�
Z 1

0

Z 1

maxfuCB4 (v;0);uDI8 (v;0)g
u (R� 1� r) dF (u) dG (v)

that is negative. Then the optimum is x6 = x� = 0. (iii) Direct from (i) and (ii).

The multi-regulator arrangement is less forbearing than the CB for small liquidity
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shocks. In addition to that, the bank �nds optimal not to hold the liquid asset in its port-

folio due to the DI has the power to close banks. Thus, the multi-regulator arrangement

is less forbearing than the CB.

Next Proposition compares the optimally of both arrangements and derives the second-

best.

Proposition C.4 (Simple versus Multi-Regulator) If the regulatory agencies�valu-
ation of the bank bankruptcy cost is such that all regulatory arrangements su¤er the excess

forbearance problem (� su¢ ciently high), and the fairly weak condition �c � (1 + r)L�1
holds, there exists a critical level of liquidity shock v� 2 (0; 1) such that, for v < v� the

single regulator is less forbearing than the multiple regulator arrangement but for v > v�

the multiple regulator arrangement is less forbearing than the single regulator.

Proof. As long as �c � (1 + r)L�1, then uDI4 (v; r) = L
1+rv+�c

> L�v
1+�c�v = u

DI
8 (v; x6) for

all v. Observing that uDI4 (v; r), the policy threshold of the single regulator, is decreasing

in v, that uCB3 (v; r) = v
(1+r)v+�c

, the equilibrium policy threshold of the CB in the multi-

regulator arrangement, is increasing in v, that uDI4 (0; r) = L
1+�c

> 0 = uCB3 (0; r) and

that uDI4 (1; r) = L
1+r+�c

< 1
1+r+�c

= uCB3 (1; r) there exist a unique value v� such that

uDI4 (v�; r) = L
1+rv�+�c =

v�

(1+r)v�+�c = u
CB
3 (v�; r):

v� =
1

2r

n
L (1 + r)� 1� �c+

�
(L (1 + r)� 1� �c)2 + 4r�cL

� 1
2

o
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