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Abstract

Financial institutions are increasingly linked internationally. As a result,
financial crises and government intervention have stronger effects beyond bor-
ders. We provide a model of international contagion allowing for bank bailouts.
While a social planner trades off tax distortions, liquidation losses, and intra-
and inter-country income inequality, in the non-cooperative game between gov-
ernments there are inefficiencies due to externalities, a lack of burden sharing,
and free-riding. We show that, in absence of cooperation, stronger interbank
linkages make government interests diverge, whereas cross-border asset hold-
ings tend to align them. We analyze different forms of cooperation and their

effects on global and national welfare.

Keywords: bailout, contagion, financial crisis, international institutional arrangements

JEL-Codes: F36, F42, G01, G28

*The authors are grateful to Giancarlo Corsetti, Russell Cooper and Elena Carletti for constant advice.
They would also like to thank Franklin Allen, Claudia Buch, Douglas Gale, Todd Keister, Isabel Schnabel,
Lary Wall, participants at Banque de France and Deutsche Bundesbank Workshop on Current Macroeco-
nomic Challenges, 2010 DNB Annual Conference, Verein fuer Socialpolitik 2010, EEA 2010, FIRS 2010,
RIEF 2010, and SMYE 2010. Schmidt-Eisenlohr acknowledges financial support from the ESRC (Grant No
RES -060-25-0033). The authors thank the Sloan Foundation for financial support. The views expressed in
this paper are those of the authors and do not necessarily reflect the position of the Federal Reserve Bank
of New York or the Federal Reserve System.

TFederal Reserve Bank of New York, 33 Liberty Street, New York, NY, USA;
Friederike.Niepmann@ny.frb.org.

fCentre for Business Taxation, Said Business School, University of Oxford, Park End Street, Oxford,
UK; Tim.Schmidt-Eisenlohr@sbs.ox.ac.uk.



Banking crises are a common phenomenon. 144 systemic banking crises
have occurred in 114 countries since the late 1970s with government interven-
tion being similarly frequent.! The new element today is that crises rarely
remain national, but quickly become global as a result of increased financial
integration. The financial crisis in 2008/2009 has made this clear and has
shown that international conflicts of interest can occur when governments in
different countries respond to financial distress.? Accordingly, there is an in-
creasing perception that more international coordination of crisis management
is needed.?

In this paper, we present the first theoretical model that studies banking
crisis with real international spillover effects and government intervention in
a formal framework. We explore inefficiencies from unilateral decision-making
and analyze how different forms of cooperation can improve upon the non-
cooperative outcome.

In the model, contagion between two countries occurs through international
balance sheet connections in the form of interbank deposits in line with Allen
and Gale (2000). Interbank deposits allow for international risk sharing of
idiosyncratic liquidity shocks, but induce systemic risk. Crisis spreads from
one representative bank (located in the crisis country) to the other (in the

affected country) when the former goes bankrupt due to unexpected liquidity

1See Laeven and Valencia (2010) for a list of banking crisis and measures taken.

2Prominent examples are the AIG bailout as well as the cases of Lehman and Icesave.
While the AIG bailout was undertaken unilaterally by the US, it also benefited foreign
counterparties, which led to complaints from US taxpayers. In the case of Lehman, British
regulators did not consent to an acquisition by Barclays and thereby defeated the ultimate
attempt of the US to prevent Lehman’s bankruptcy. When Icesave went bankrupt, the
Icelandic government did not compensate foreign depositors for their losses in contrast
to domestic creditors. This led to diplomatic tensions with the UK and the Netherlands.
Another example is the resolution of Dexia and Fortis. Claessens (2009) investigates financial
nationalism in the context of the recent financial crisis in more detail.

3A high-level debate on how to improve global crisis management has developed. See
e.g. De Larosiere Report (2009) and Claessens et al. (2010).



needs and interbank deposits cannot be repaid fully.* In a recent paper, Iyer
and Peydro (2010) provide direct evidence for this type of contagion through
interbank linkages caused by the failure of a large bank.”

We allow governments to intervene and to prevent bankruptcy by inject-
ing capital when faced with a bankrupt bank. This intervention is financed
through a tax on labor, which is distortionary. In fact, the fiscal burden at-
tributed to banking and financial crises, stemming i.a. from direct government
measures, has been considerable, as Reinhart and Rogoff (2009) document.
Governments spent an average of 10 percent of national GDP on interventions
to restore financial stability (direct fiscal costs, Laeven and Valencia (2010)).

A bailout directly affects depositors of the bank that is saved (increase
in value of bank claims) and domestic households that have to finance the
bailout. Moreover, it benefits the foreign bank and its depositors, either be-
cause contagion is avoided (spillover effect on the affected country) or because
its liquidation value is raised (spillover effect on the crisis country).%

We are interested in the inefficiencies that arise when governments de-
cide nationally how to handle a domestic bank in distress when the bank’s
bankruptcy has adverse effects across borders. To that end, we determine the
optimal continuation allocation by solving the social planner problem. The

social planner decides on intervention, taxes, and contribution levels of the

4Liquidity problems are considered a central element of the recent crisis. Brunnermeier
(2009) observes that it has been “surprisingly close to a ’classical banking crisis’.” Blan-
chard (2009) sees “the sale of assets to satisfy liquidity runs by investors” as one of its key
amplifying mechanisms.

5Exploiting a natural experiment, they find that exposures to a defaulting financial
institution, which they define as losses on interbank assets, lead to large deposit withdrawals.
They conclude that “if a highly connected bank fails at a time when the banking system
fundamentals are weak, a bailout may be necessary to prevent a systemic crisis”.

6Several bailouts in the recent crisis, such as the one of AIG in the US and IKB in
Germany, have been motivated by the fear of contagion effects through direct exposures of
other financial institutions (see e.g. Upper (2011)).



two countries. Therein, she trades off liquidation losses, tax distortions, and
income inequality between early and late depositors of a bank as well as a
tax smoothing and a consumption smoothing motive between countries. With
equal Pareto weights, efficiency requires that the affected country finances a
larger part of the bailout, as the crisis country is always poorer in a crisis.

Next, we compare the social planner allocation to the outcome without
cooperation. In the bailout game, the crisis country moves first, and the
affected country follows. We identify three sources of inefficiencies. First,
externalities arise from the fact that governments maximize national welfare,
but do not take spillover effects into account. A second inefficiency comes
from the fact that governments, in the non-cooperative game, do not share
the cost of a bailout (no burden sharing), though this would minimize total
tax distortions. Third, there is a free-riding problem related to the sequential
nature of the game. A bailout by the affected country benefits the crisis
country through increased returns on interbank deposits. The anticipation of
the bailout may prevent the crisis country to intervene itself. The larger the
interbank linkages, the bigger the incentives to free-ride.

Contributing to the current policy debate on how to improve international
crisis management, we study three different cooperation regimes that resem-
ble those recently initiated. We compare them with respect to efficiency and
discuss their Pareto properties. The analysis shows when cooperation arrange-
ments are particularly valuable to improve global welfare and when they are
desirable from a national perspective. In that, it provides intuition for the
factors driving international negotiations regarding greater coordination.

Banks increasingly compete internationally for clients. We take this into
account by introducing cross-border asset holdings of depositors and ana-

lyze their impact on government intervention. With domestic assets at stake
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abroad, governments partially internalize the spillover effects of their bailout
decisions. We are also able to study differences in country size. Whether cross-
country deposits tend to increase or decrease efficiency of the non-cooperative
solution depends on the extent of cross-country deposits and potential asym-
metries in country size. If country sizes are equal, cross-country deposits, in

general, reduce inefficiencies.

Related literature Contagion has been modeled in different ways. In our
setup, as in Allen and Gale (2000), it occurs as banks are linked through inter-
bank deposits. Similarly, in Dasgupta (2004) systemic risk stems from balance
sheet connections of banks.” Alternatively, contagion can be modeled as an
equilibrium phenomenon caused by reductions in available aggregate liquidity
(see Diamond and Rajan (2005)) or as being transmitted through informa-
tional spillovers (see Acharya and Yorulmazer (2008) and Chen (1999)).
Several papers have studied bailouts within national boundaries. These
differ both in the purpose of the bailout as well as in the instrument employed.
In our paper, a bailout is done to limit liquidation losses in a Diamond and
Dybvig (1983) framework and is financed by taxing labor. In Gale and Vives
(2002) the goal of a bailout is also to limit liquidation losses ex post, but it is
conducted through monetary policy. Other contributions analyzing bailouts
include Diamond and Rajan (2002), Gorton and Huang (2004), Acharya and
Yorulmazer (2007), and Farhi and Tirole (2009). In more recent work, Keister
(2010) employs a setup similar to ours. He studies the effect of a bailout on
financial stability and the probability of runs in a Diamond and Dybvig (1983)

model with sunspots, where the intervention is financed from public resources.

"He applies the theory of global games, developed by Carlsson and van Damme (1993)
and introduced to this setting by Morris and Shin (2003).



Some contributions put banking theory in an international perspective.
Work in this area has focused on cooperation with respect to regulation, e.g.
capital requirements and closure policies (see Acharya (2003), Holthausen and
Roende (2005), Dell’Ariccia and Marquez (2006), and Calzolari and Loranth
(2011)). Only a few papers treat international cooperation problems regarding
the management of financial crisis. Agur (2009) studies the optimal institu-
tional structure of a lender of last resort in an international framework with
informational spillovers from intervention. While national authorities do not
internalize the contagion effect, a central authority has limited signaling power.
Therefore, the maximum welfare is achieved by central coordination. Freixas
(2003) is the first paper that addresses externalities from a bailout, modeled
as a public good, in a multi-country setting. There is under-provision of the
public good, which can be resolved by commitment. Both costs and benefits of
a bailout are exogenous parameters. In an extension, Goodhart and Schoen-
maker (2009) consider ex ante fiscal burden sharing rules. In this paper, we
explicitly model international linkages and bailout decisions in a contagion
framework and derive costs and benefits of an intervention.

The remainder of this paper is structured as follows. Section 2 introduces
the model. Section 3 derives the solution to the social planner problem and
the outcome of the non-cooperative game and draws comparisons between the
two. Section 4 studies efficiency properties of different cooperation regimes.
Section 5 extends the model by allowing for private cross-country deposits.

Section 6 concludes.



I Model

Our model builds on Allen and Gale (2000). We use their basic framework to
model interbank linkages and contagion. We extend the analysis to an interna-
tional setting with two countries and allow for bailouts in case of bankruptcy.
Moreover, we introduce a production sector operating at date t = 1, employ-
ing labor whose income can be taxed by the government in order to finance

interventions.

A Setup

There are three time periods indexed by t = 0,1,2 and a continuum of ex
ante identical agents of measure two. Each agent is endowed with one unit of
a single consumption good at date t = 0. It serves as numéraire and can be
invested in two different assets, a short asset and a long asset. Corresponding
to storage, the short asset pays out one unit at date ¢+ 1 for each unit invested
at date t. The long asset yields a return R > 1 at date t = 2 for each unit
invested at date t = 0. It can be liquidated at date ¢ = 1, but at a loss as
only r < 1 units are recovered. At date t = 1, each agent decides on her
supply of labor to the perfectly competitive production sector and production
takes place. Consumers have Diamond-Dybvig preferences. With probability
A, an agent only values consumption at date ¢ = 1 (early type), while with
probability 1 — A she is of the late type and values consumption only at date

t = 2. Individual preferences are given by:

u(cy) with probability A
(1) Uler, e2) =
u(cg) with probability 1 — A,



where u is assumed to be increasing, strictly concave and twice continuously
differentiable. Consumption of an agent of type i, ¢;, is composed of three
different elements: the return from the investment d;, labor income n, and
disutility of work expressed in consumption terms.® That is:

2
(2) ci:di+77(n—n——g).

K

Disutility of work is quadratic, with shape parameters x and n. Due to our
assumptions on the utility function, the labor supply decision of the agent is
independent of her type and we can drop the subscript i.° With the last term
of Equation 2, we normalize the utility contribution of labor for the optimal
labor supply n = /2 to 0.1°

We assume that the population is divided into two groups of consumers
(Group A and Group B), each of mass one. Within each group, the fraction
of early consumers is stochastic being either low (AL > 0) or high (1 > A\ >
ML), Across groups it is perfectly negatively correlated so that the aggregate

demand for liquidity is the same in both states. Table 1 summarizes the setup.

B The first-best allocation and its decentralization

As there is no aggregate uncertainty, the first-best allocation implies perfect

risk-sharing. The social planner chooses per-capita investment at date ¢t = 0

8The latter two are not part of the standard Allen and Gale (2000) framework, which
does not feature a labor sector. Introducing the labor sector allows us to micro-found convex
costs for the financing of government expenditures. Our setup is similar to Cooper et al.
(2008).

9Late consumers, who only consume at date ¢ = 2, store their labor income from date 1
to date 2. The disutility of labor, although conceptually arising at date t = 1, unfolds only
at t = 2.

0Due to the normalization, the date 0 investment decision of the bank is independent of
the expected labor income and the bank’s optimization problem that we consider later can
be formulated as standard in the literature.



Table 1: Liquidity shocks

Group A Group B Probability
State Sl )\H )\L 0.5
State Sg )\L )\H 0.5

so as to maximize overall expected utility treating all consumers alike:

(3) max  Au(c(dr)) + (1 — Nu(ca(dy))
{d1,d2,z,y}

st.x+y <1,

Xdl S Y,

(1—MN)dy < Rz.

x and y are the per capita amounts invested in the long and the short asset,

%. The three inequalities represent the resource

respectively, and A\ =
constraints at datet = 0, ¢t = 1 and t = 2. As the social planner anticipates the
optimal labor supply by the agents, the standard Diamond-Dybvig objective
function, which is independent of labor income, results. Optimal consumption
of early and late consumers is d;, = y/\ and dy = R(1—1v)/(1—\), respectively.

The first-best allocation can be decentralized as an equilibrium with com-
petitive banks and an interbank market. Assume that there are two represen-
tative banks, Bank A and Bank B. All consumers of Group A can deposit in
Bank A and all consumers of Group B in Bank B. Banks offer demand deposit
contracts to depositors and other banks, which independently of the state,
promise a payment d; upon withdrawal at date ¢ = 1 per unit invested. A

late withdrawer receives a pro rata share of the bank assets remaining at date

t = 2, which in equilibrium is d,. If the bank cannot serve all withdrawals at



date t = 1, it is bankrupt and is liquidated. All depositors, i.e. also banks,
receive the same pro rata share of its liquidation value. Late consumers store
the return and consume at date ¢t = 2. As there is no sequential service con-
straint, no expectation driven bank runs occur and therefore, in equilibrium,
there are no bankruptcies.!! Consumers invest all their funds in their respec-
tive bank as this provides them with liquidity insurance. Moreover, each bank
puts some of its funds in the other bank. Let 24 and z” denote the interbank
deposits of Bank A and Bank B, respectively. We assume that they equal
the minimum amount necessary to implement the first-best allocation, which
implies 24 = 28 = 2 = y(1 — )\TL) In principle, however, deposits could be
larger.'?> The value of the claims that a bank holds is given by d;z at date
t =1 and dyz at date t = 2, respectively.

C Contagion

Following Allen and Gale (2000), we introduce the possibility of bank runs
and contagion. We perturb the banking system by introducing a third state
that is assigned a zero probability at date ¢ = 0.3 In this state, aggregate

"' Note that our model does not feature multiple equilibria as e.g. in Diamond and Dybvig
(1983) and Cooper and Ross (1998). Therefore, in our model, government intervention is
not based on an equilibrium selection motive.

I2If the interbank deposits were larger, contagion would take place for a larger set of
parameters. Furthermore, given contagion, adverse spillover effects would be bigger.

13This assumption is a departure from rational expectations as agents do not correctly
anticipate the possibility of a system-wide liquidity shortage. When the possibility of
bankruptcy and contagion is not anticipated, moral hazard problems do not arise. The
role of moral hazard in the context of financial crises and government intervention is the
research focus of a growing literature (see e.g. Hellmann et al. (2000), Cooper and Ross
(2002), Gale and Vives (2002), Cordella and Yeyati (2003), Farhi and Tirole (2009), and
Keister (2010)). If introduced in our model, moral hazard should affect the trade-off between
no intervention and a bailout by adding an additional cost to the latter. Our focus in this
paper is, however, on the potential inefficiencies arising in the ex post decision process after
a crisis occurred. The differences between the social planner solution and the outcome of
the sequential game, driven by the three inefficiencies which we identify in our analysis, are

10



liquidity needs are higher than expected. As illustrated in Table 2, there is an
additional fraction e of early consumers in Bank A. As expectations remain
unchanged, contracts and investment decisions at date ¢ = 0 are the same as
before. However, the continuation allocation is different from states S; and

Ss.

Table 2: Liquidity shocks with perturbation

Bank A Bank B Probability

State Sl /\H /\L 0.5
State 52 )\L >\H 0.5
State S A+e A 0

In state S, the short assets of Bank A are not enough to satisfy its liquidity
needs d;(\ + ¢) at date t = 1 as the optimal investment decision at date t = 0
implies y = di\. Facing the additional fraction of early withdrawers, Bank A
calls in its interbank claims before starting to liquidate the long asset.'* This,
in turn, entails that Bank B also withdraws its interbank claims early as it
faces more liquidity needs than it can satisfy with its short asset.

Bank A is bankrupt if it had to liquidate so much of the long asset in
order to satisfy liquidity needs of early consumers that late consumers would
receive a payoff smaller than d; and run on the bank. Bankruptcy of Bank

A has an impact on the other bank through the interbank deposits. Bank B,

in principle orthogonal to the problem of moral hazard, in particular, as long as countries
and their ex ante expectations of being the crisis or the affected country are symmetric.
Shutting down potential effects from ex ante expectations on the real investment allocation
allows us to study in detail ex post intervention given bankruptcy and contagion.

4\We assume that % > j——f. The condition implies that liquidation of the long asset is
the least attractive option to create additional liquidity. It always holds for sufficiently low
values of r. To see this note that the right-hand side of the inequality depends on the
parameter values of the model, but not on r, as the first-best allocation is independent of

the liquidation value of the long asset.
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similar to Bank A’s private depositors, only receives a pro rata share of Bank
A’s liquidation value. Whether the losses are sufficient to cause bankruptcy
of Bank B depends on how much liquidity it can make available at date ¢t = 1
without triggering a run. In the following, we focus on State S and assume
that the initial liquidity shock ¢ and the interbank linkages z are sufficiently

large such that without government intervention both banks go bankrupt.

D Government intervention

The two representative banks operate in an international setting with two
countries. Bank A is located in Country A, Bank B in Country B. We call
Country A the crisis country and Country B the affected country. Each coun-
try has a government that maximizes welfare of its population and decides
whether to intervene at date ¢ = 1 when faced with potential bankruptcy
of its domestic bank. In order to finance an intervention, it taxes the labor
income of domestic agents operating under a balanced budget.'®

Abstracting from spillover effects, consider the decision problem of a gov-
ernment in a banking crisis. Firstly, it may choose not to intervene at all,
which leads to bankruptcy of its bank. Then each depositor receives a pro
rata share ¢ of the liquidated bank and the welfare level V' of the country is
given by:

(4) Vo= u(‘])

Secondly, the government can bail out its bankrupt bank. Let b denote the

15Tf we allowed the government to borrow, it would have to raise taxes in the future to pay
back its debt. The possibility to smooth taxes over time can reduce distortions. However,
as long as raising funds is costly, the main trade-off remains unaffected.

12



payoff that late depositors receive when the bank is bailed out, gap the addi-
tional unexpected liquidity needs that occur in state S and A the fraction of
early depositors that the bank faces. Then the general formula for the cost of

a bailout is given by:

5) 6(0) =g —r (-9 - E0).

The second term represents the liquidity that the bank can make available
at date t = 1, while keeping enough of the long asset to pay out b to late
consumers at date ¢t = 2. For a bailout a government has to supply at least
the additional liquidity that the bank needs in order to prevent a bank run,
hence b > d;. If the bailout sum is larger than the minimal amount, the
bank liquidates less long assets and late consumers benefit as their payoff is
increased.

We assume that consumers observe the bailout and know the tax rate
7 > 0, which the government imposes in order to finance the intervention.
The tax distorts the agents’ labor supply decisions. Labor supply is now given

by:

K

(6) n(r) = (1— 7')5
This implies the following Laffer curve for the government:

(7) G =r1n(r) = gT(l —7),

where G is government income raised. The tax rate 7% = % yields the

maximum tax income G™* = £. As long as this upper bound is sufficiently

high, each country can finance a domestic bailout. To facilitate notation, let
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7(G) denote the tax rate that the government has to set in order to collect G.
Furthermore, define Z(G(b)) as the total utility loss in terms of consumption
due to distortionary taxation. As discussed before, for 7 = 0 this effect is
normalized to 0 and Z(0) = 0.6

Due to equal taxation, each consumer incurs the same utility loss from

taxation Z(G(b)) > 0, which increases with b. Welfare in the economy is then:
(8) Vio(b) = Au(dy — Z(G (D)) + (1 = Nu(b — Z(G(b))).

For the optimal bailout level, the first-order conditions imply:

(9) Mi(e)) 1= Z'(GOB)G'(b)
(1—Nu(c)  Z'(G(b)G(b)

A government chooses a bailout iff V,,(b*) > V,,, where b* is the solution to 9.17
Whether no intervention or a bailout yields higher welfare depends crucially
on the curvatures of the utility function and the function Z(.), as well as on

the return on the long asset R and the liquidation value r. They all affect the

6For 7 > 0, it is strictly positive and given by:

o G

where we substituted, in the second line of the expression, the optimal labor supply and tax
rate, which are functions of G(b). For our analysis, it would be sufficient for Z(G(b)) to be
increasing, convex and twice continuously differentiable.

I"There is a notable difference between a partial bailout where just enough liquidity is
provided to avoid bankruptcy and a bailout where liquidity is provided beyond this minimum
amount. From Equations 4 and 8, a necessary condition for a partial bailout to be optimal
is di — Z(G(d1)) > q. A partial bailout, if chosen by the government, thus implies a Pareto
improvement. Any liquidity that is provided beyond b = d; benefits late depositors only as
all depositors face a higher tax rate and, thus, a stronger distortion of their labor supply
decision.
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trade-off a government faces between tax distortions, liquidation losses and

consumption inequality.

Alternative instruments Intervention in our model takes the form of a
bailout. Alternative instruments would be a deposit insurance, stopping con-
vertibility, a central bank who acts as a lender of last resort or ring-fencing.

A deposit insurance that guarantees d; to all consumers differs from a
bailout where b = d;. In case of a deposit insurance, the bank goes bankrupt
and the government pays the difference between the liquidation value of the
bank and the guaranteed deposits. A bailout is less costly as the provided
funds avoid the early liquidation of some fraction of the long assets.

Stopping convertibility would avoid a bank run at no direct costs. However,
a fraction € of early consumers would not be able to withdraw, which would
reduce their consumption to zero. In a related problem, Ennis and Keister
(2009) show that such a policy is not ex post credible.

In the Allen and Gale (2000) setting, a lender of last resort that can provide
liquidity at no cost could fully resolve the problem by buying long term assets
in period 1 and holding them until period 2. Our model thus applies to the
case where providing liquidity through the central bank is sufficiently costly,
e.g. due to inflationary effects, so that the government prefers to do a bailout.

Ring-fencing is another instrument that has been used, to some extent,
during the recent crisis.'® In the following, define ring-fencing as an asset

freeze where foreign depositors (either a bank or consumers) that would like

18The German government froze assets of Lehman in order for domestic depositors to be
reimbursed. See Claessens (2009). Furthermore, in the context of the bankruptcy case of
Barings, counterparties and customers faced constraints in accessing their funds during the
resolution process. When the Bank for Credit and Commerce International (BCCI) was
resolved, California and New York ring-fenced assets in order to secure a higher share of the
liquidation value for local depositors. See Herring (2005).
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to withdraw early are prevented from doing so. Then, it is straightforward to
show that in the simplest case where ring-fencing is costless, the crisis country
never chooses to ring-fence assets. In contrast, the affected country always

prefers ring-fencing over a bailout as this shields the country from contagion.®

E International spillover effects from intervention

Besides the direct effects of a bailout on domestic welfare, there are spillover
effects on the welfare of the other country as banks are connected through
interbank deposits. A bailout of Bank A avoids contagion and fully protects
Bank B. In contrast, a bailout of Bank B increases the liquidation value of
Bank A as interbank deposits are fully repaid.

Not only spillover effects but also bailout costs differ between countries
as the sources of bankruptcy are not the same. While bankruptcy of Bank
A is caused by unexpected liquidity needs creating a maturity mismatch, the
reason for bankruptcy of Bank B lies in a real loss on assets.?’ Equation 5 is
valid for both countries, but gap and A differ. For Bank A the explicit bailout

cost 1s:

(1— 2— e)b) |

(10) GAb) =edy — ((1 —y) —

where ed; is the liquidity gap due to the additional early consumers faced by

For a more detailed discussion, see Appendix E.

29To gain intuition for this difference, consider the case where a government can raise
non-discriminatory lump-sum taxes. Then, Country A always prefers a bailout over no in-
tervention as there is a pure liquidity problem. Bank B faces real losses in assets. Therefore,
a bailout of Bank B is desirable if the liquidation loss that can be avoided exceeds resources
that have to be provided for the bailout. It can be shown that this is always the case. The
free-riding problem, nonetheless, remains. Country A does not necessarily prefer to do a
bailout of Bank A over letting Country B bail out its bank. These results on lump-sum
taxation are derived in Appendix B.
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Bank A. For Bank B, we have:

(1) 62(0) = +(d - ) ~r (- - B).

The first term represents Bank B’s real losses on interbank deposits in case

y+r(1—y)+zdy
142z

if Bank B is bailed out.?! As bailout costs differ and the fractions of early

of a bailout. ¢ = is the value of one unit of deposits in Bank A
and late depositors are not the same in the two countries, the optimal decision
between no intervention and bailout, as well as the choice of b, typically differ

between governments.??

Welfare levels We denote welfare of country j by VSJA .5, Where the first
subscript stands for Country A’s intervention decision and the second subscript
captures the action of Country B. We subsume the pair of actions taken by

both countries by a. The general welfare function can then be formulated as:
(12) Vi = Nu(cl(a)) + (1 = M)u(ch(a,b)).

If neither country intervenes, all agents receive a pro rata share of the liqui-
dation value of the bank. As interbank claims cancel out, each consumer, no
matter in which bank she deposited her endowment, obtains ¢ =y + (1 — y)r,

the value of the short asset plus the liquidation value of the long asset. There-

2IThere is a positive feedback effect. Because Bank B does not go bankrupt, it can fully
repay Bank A’s claims. This in turn, raises the liquidation value of Bank A, of which Bank
B receives a pro rata share.

22 As the share of late consumers is smaller than expected, the government in Country A
could raise the return of late consumers beyond the expected level dy by providing funds. If
the government could provide the funds conditional on becoming a residual claimant of the
bank, it could collect the residual value of the bank after it has paid ds to all late consumers,
thereby potentially increasing efficiency. By restricting b € [d;,ds] in the optimization
problem of the government, we do not consider this case. Note that for sufficiently large
values of 7 the optimal b always lies within this interval.
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fore:

If the government of the crisis country decides to bailout its domestic bank,
then contagion is avoided and the bank in Country B remains unaffected by

the crisis in Country A. Welfare of Country A from bailing out its bank is:
(14)  Vioa(®) = A+ uldi — Z(GA()) + (1 = A = eJu(b — Z(G*(b))).

As there is no contagion and Bank B remains unaffected, there is no scope for

intervention and Country B’s welfare attains the maximum:

(15) Vi = Au(dy) + (1= Nu(dy).

If, however, Country A does not intervene, there is contagion and the gov-
ernment of Country B has to decide whether or not to intervene. If Country
B does a bailout, Country A’s welfare is raised as Bank A’s liquidation value

increases to ¢ > ¢:
(16) vﬂfbo - u(QA)
If it does a bailout, the welfare level of the affected country is:

(17) VB (b) = du(d, — Z(GB(D))) + (1 = Nu(b — Z(GP(b))).

n,bo
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II Equilibrium

In this section we derive the optimal continuation allocation chosen by a social
planner as well as the solution to the non-cooperative sequential game played
between the two governments.?> We report mappings between the two out-
comes and discuss inefficiencies that arise in the bailout game as compared to

the social planner allocation.

A Social planner

The optimal continuation allocation is the solution to the problem of a benev-
olent social planner. Respecting the terms of the deposit contracts, she decides
whether and where a bailout should be done. In case a bailout is optimal, she
further decides on the bailout level b and the country-specific contributions
X4 and X7 such that the sum of the contributions equals the funds required
for the bailout G7(b), where j denotes the country whose bank is bailed out.
We restrict contribution levels to be non-negative.?* The social planner solves

the following maximization problem:

(18) max Vo= ) eVi(di(a),dya,b), Z(X"))
ae{(n,n),(n,bo),(bo,n)}, XA XB 1€{A,B}

st. GI(b) = XA+ XB

XA

v

0,

X7 >0,

23The game with simultaneous moves delivers very similar results. Instead of a free-riding
problem, a coordination problem can occur. We analyze this case in detail in Appendix C.

24Note that when there is a bailout of Bank A, optimality requires contribution levels to
be non-negative. If there is a bailout of Bank B, it could, however, be optimal to have a
positive cash transfer from taxpayers in Country B to consumers in Country A.
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where ©7 is the Pareto weight attributed to country j. The first-order condi-
tions with respect to the contribution levels imply:

(19)
O X(df(a) - Z(XP)) + (1 - N/(df (a,h) — Z(XP))  Z(XP)
67 ~ (X + u(di(a) — Z(XA) + (1A — eju'(dj(a.b) — Z(X4)) Z(XA)

Similar to a government with a single bank before, the social planner trades off
tax distortions, early liquidation losses and income inequality between early
and late depositors of the same bank. Furthermore, she faces two additional
trade-offs. First, the disutilities from labor taxation, which in our setup are
independent of individual income levels and convex in taxes raised, prescribe
an equalization of contribution levels between countries, i.e. tax smoothing.
Second, given the concave utility function, differences in income levels between
countries, resulting from asymmetric effects of the banking crisis, make income
equalization between countries desirable. The latter implies an additional
consumption smoothing motive in the two-country setting.

In general, all three possible sets of actions can be optimal.?® As, given
a banking crisis, Country A is always poorer than Country B, the following

result regarding contribution levels holds:?°

Proposition 1 Suppose countries have equal welfare weights. Then, the con-
tribution to a bailout of the affected country X P is larger than the contribution

of the crisis country X4.

25Bailout costs differ between banks. Therefore, although a bailout of Bank A prevents
contagion and raises Country B’s welfare to the maximum, a bailout of Bank A does not
necessarily dominate a bailout of Bank B. If G4(b) is sufficiently large, it can be optimal
to save Bank B only. Without any restrictions on parameters, any of the three possible
combinations of government actions can be optimal.

26This result follows from the utilitarian welfare function, which governs the decisions
of the social planner. If the planner was only interested in achieving Pareto-optimality, a
redistribution motive would not be present. From an ex-ante perspective, burden sharing
can be interpreted as an insurance against being the crisis country.
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Proof. See Appendix A.

Note that, by setting contribution levels, the social planner has the ability
to induce discriminatory taxes. As consumers have different payoffs in the
two countries in case of a banking crisis, this is desirable. This option is
not available in a national context where both banks are located in the same
country. Then, a government can tax labor but cannot easily condition taxes

on where consumers have deposited their endowments.

B Non-cooperative bailout game

When there is no coordination, each government decides on its own whether
and how to intervene. Strategic interaction arises as the welfare of one country
depends on the action chosen by the other country. Note that the welfare level
of each country, however, is independent of the liquidity provision to the foreign
bank. Therefore, b is not a strategic variable.

The sets of strategies of the governments in Country A and Country B are
given by Sx = Sp = {n,bo}. We consider subgame-perfect Nash equilibria
(SPNE) in pure strategies of the game with sequential moves. The crisis
country moves first and the affected country folllows.?” There is no bailout iff

V., < VP and Vi, <V . Country B bails out its bank iff V.5, > V,” and

Vinn < V4, Finally, Country A does a bailout iff V;\ | > V4 or V.5 < VP

n,bo
and VA > VA

2TWe consider a two-stage leader-follower game. An alternative would be to analyze the
problem in a dynamic game with step-wise contributions. Admati and Perry (1991) study
a contribution game related to our problem and show that even in such an extended setup,
inefficiency may persist. See also Gale (2001) for a more general treatment of such games.
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C Inefficiencies in the bailout game

When and how can the non-cooperative equilibrium differ from the optimal
continuation allocation? To answer this question we derive mappings between
these two objects.

Proposition 2 states which actions can be the solution to the social plan-
ner’s problem for a given equilibrium of the sequential game. We do not
consider the bailout levels, which will typically be larger in the case of a social
planner as compared to the game given the absence of burden sharing in the

latter. Instead we focus only on whether the actions taken differ or coincide.

Proposition 2 Suppose countries have equal welfare weights.

(i) If the SPNE is a* = (bo,n), then a’ = (bo,n).

(ii) If the SPNE is a* = (n,bo), then a’ € {(bo,n), (n,bo)}.

(i) If the SPNE is a* = (n,n), then a’ € {(bo,n), (n,bo), (n,n)}.

Proof. See Appendix A.

If (bo,n) is the SPNE, the social planner chooses the same outcome. How-
ever, when (n, bo) is the SPNE, a bailout of Bank A or Bank B can be optimal.
Finally, all actions can be optimal when (n,n) is the SPNE.

We also consider the reverse mapping, i.e. we ask, which actions can be
the equilibrium of the sequential game if the social planner finds a certain

sequence of actions a’ optimal:

Corollary 1 Suppose countries have equal welfare weights.
(i) If a’ = (bo,n), then a* € {(bo,n), (n,bo), (n,n)}.

(i1) If a’ = (n,bo), then a* € {(n,bo), (n,n)}.

(iii) If o' = (n,n), then a* = (n,n).

Proof. Follows directly from Proposition 2.
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First, if the social planner finds a bailout of Bank A optimal, then all three
outcomes are possible equilibria of the sequential game and a* € {(n,n); (n, bo);
(bo,m)}. Second, if the social planner does not find a bailout of Bank A opti-
mal, then it follows that the government in Country A, itself, does not choose
to bailout its domestic bank either. Finally, if the social planner finds that no
country should intervene, then a* = (n,n) is also the SPNE of the sequential
game. This follows from the fact that for the social planner to choose no in-
tervention, we must have u(g) > V), and u(g) > V.5, a situation in which
neither Country A nor Country B choose a bailout.

Actions taken in the sequential game only differ from the choice of the
social planner if a bailout is optimal and Country A does not bail out its
bank. Either no bailout is chosen when one would be optimal or there is a
bailout of Bank B when global efficiency requires a bailout of Bank A.

Why are there distortions towards too little intervention? Three sources of
inefficiencies can be identified when comparing the allocations of the sequential
game with those of the social planner, including now both actions taken and
bailout levels chosen. The first source of inefficiency, externalities, is due to
the fact that there are spillovers in both directions that are not taken into
account by governments in the non-cooperative game. While a bailout of
Bank A completely prevents all adverse effects on Bank B, a bailout of Bank
B increases the liquidation value of Bank A. As governments only care about
their own consumers, which coincide with domestic depositors, they undervalue
the benefits of a bailout from the point of view of a social planner.

The second source of inefficiency is a lack of burden sharing. Distortions of
the labor supply decision of agents from taxation are convex in tax revenues.
Therefore, the inability of the governments in the non-cooperative game to

spread bailout costs over both tax bases increases financing costs and results
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in an inefficiency.

The third source of inefficiency, free-riding, arises due to the sequential
structure of the game. A bailout by the affected country raises the welfare of
the crisis country. Therefore, the net benefit for Country A of bailing out its
bank is smaller when a bailout of Bank B is anticipated. The crisis country
may not bail out its bank because it knows that then the affected country will
do a bailout.

The strength of the effect of a bailout in the affected country on the crisis

country is determined by the size of the interbank deposits.

Proposition 3 (i) The incentives for a bailout in the affected country decrease
i the interbank deposits z.
(i) If a bailout by the affected country is anticipated, then the incentives for a

bailout in the crisis country decrease in the interbank deposits z.

Proof. See Appendix A.

Equation 11 implies that with increasing interbank deposits z, a bailout in
Country B becomes more costly as the loss from bankruptcy of Bank A grows.
This makes it less attractive for the affected country to bail out its bank. The
gains from a bailout of Bank B for Country A, however, are increasing in the
interbank deposits z. Therefore, if, in response to contagion, Country B bails
out its bank, the incentive for Country A to do a bailout decreases in the

interbank deposits, i.e. the free-riding problem is aggravated.

IIT Cooperation regimes

To improve upon the equilibrium of the non-cooperative game, governments

have to find a way to cooperate. Cooperation can be either determined purely
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by ex post negotiations or based on a mechanism established ex ante.

The first option we consider is a central authority with mandating and
fiscal power, which can mandate actions to be taken and set contribution
levels. It corresponds to the social planner discussed above, i.e. we abstract
from any additional frictions that a central authority may encounter.?® The
Nordic-Baltic Stability Group, which was formed in August 2010, comes close
to this cooperation regime. In its Memorandum of Understanding it is stated
that its members will not only coordinate actions and share information, but
also the burden in case of crisis.

Second, the central authority with mandating but without fiscal power can
prescribe actions, but cannot implement burden sharing. A close equivalent
to this cooperation regime is the European Systemic Risk Board (ESRB), a
new EU financial institution. It has been established, amongst other things,
to advise EU member states on how to deal with banks in distress, but has no
mandate with respect to burden sharing between countries.

Third, we model Nash bargaining between governments. An ex post con-
tract fixes a bailout to be implemented by one government and a corresponding
transfer payment by the other government. This form of cooperation resembles
what could be observed after the crisis, e.g. in the case of Dexia and Fortis,
when governments came together to find a solution ex post. We now give
a brief description of the different options and discuss whether each of them
increases welfare. To that end, we use two distinct concepts. First, we ana-
lyze whether each of the cooperation regimes leads to a Pareto improvement

compared to the non-cooperative solution. Second, we compare the different

28The correspondence would no longer hold if we took certain problems of social choice into
account. For example, there could be asymmetric information between national governments
and the central authority with respect to the cost of a bailout.
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regimes based on a utilitarian welfare function.

Central authority with mandating and fiscal power The choice of a
central authority with mandating and fiscal power, which corresponds to the
social planner allocation, implies that the welfare of one country increases,
while the other country can experience a gain or a loss relative to the outcome
of the non-cooperative game. Consider the case where the actions taken in the
non-cooperative game coincide with the choice of the central authority. Then,
the central authority only modifies the cost that each country has to bear and
b. In this case, no Pareto improvement is possible, as b does not affect the
welfare of the country that does not conduct the bailout, while the country
has to contribute.

When the central authority not only introduces burden sharing, but also
mandates actions different from the ones taken in the bailout game, this can,
but does not need to imply welfare improvements for both countries. While
for Country A results are ambiguous, Country B gains whenever the central
authority mandates a bailout where, without cooperation, no bailout would
take place.?? Given that Pareto improvements are not guaranteed, the Nordic
Baltic Stability Group may be confronted with commitment problems in the

future.

Central authority with mandating power The objective function of the
central authority is the weighted sum of national welfare levels. It solves the

following problem:

(20) may V=) ©Vida),dab),Z(C)).
ac{(n,n),(n,bo),(bo,n)} je{A,B}

29Proofs and further details are in Appendix D.
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It is not necessary for the central authority to have the power to mandate b as
governments automatically choose the optimal bailout level given that there
is no burden sharing. For the same reason, the allocation can differ from the
one of the bailout game only with respect to the actions. This implies that
a central authority with mandating power can only increase welfare at the

expense of one country:

Proposition 4 Suppose no country is indifferent between a bailout and no
intervention. Then, a central authority with mandating power cannot induce

a Pareto improvement.

Proof. See Appendix A.
This result may explain why the ESRB has been given reputational power
only.

Contracts Contracts specify actions to be taken and a burden sharing rule.
We model the negotiation process between governments via Nash bargaining

with symmetric negotiation power. The Nash bargaining problem is as follows:

=

(21) ax (VAa, b, X = VA(>a")(VE(a,b, XP) — VB(a¥))

bo,n)}, X4, XB

{

a€{(n,bo),

—~

s.t. G(a,b) = X4+ XP.

If a contract is signed, it implies, by its very nature, a Pareto improvement
compared to the non-cooperative benchmark. One necessary condition for a
Pareto improvement is that the actions a that are prescribed by the contract
differ from the equilibrium actions a* of the bailout game. A contract cannot
be an agreement on burden sharing or a different set of actions alone as the

participation constraint of one government would be violated. A second neces-
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sary condition is that the country where the bailout does not take place helps
finance the bailout.?® This follows from the fact that governments maximize
domestic welfare in the bailout game. A change in actions without compensa-
tion must therefore reduce domestic welfare of at least one country. There are
two different outcomes of the non-cooperative game that allow for contracts

to be signed:

Proposition 5 (i) If a* = (n,n) and contracts allow for a Pareto improve-
ment, then @ = (n,bo) with X4 >0, or @ = (bo,n) with X* > 0.
(ii) If a* = (n,bo) and contracts allow for a Pareto improvement, then a =

(bo,n) with XB > 0.

Proof. Omitted.

Case (i) captures situations where neither country intervenes, but welfare
can be improved by a bailout. In order for Country B to agree on bailing out
its domestic bank, Country A has to subsidize the bailout and vice versa. In
Case (ii), Country B would bailout its bank without any cooperation between
countries. However, each country’s welfare can be increased if Bank A instead

of Bank B is bailed out and Country B subsidizes the bailout.

Welfare rankings

A central authority with mandating and fiscal power implements the optimal
continuation allocation chosen by the social planner. A general ranking be-
tween contracts and a central authority with mandating power with respect

to efficiency is not possible. While a central authority with mandating power

30In this context another type of free-riding arises. If Country B anticipates a bailout by
Country A, it will not agree on any kind of burden sharing. Therefore, as Country A cannot
commit not to bail out its bank, it has to bear the full cost of the bailout. This is the case
even though consumers in Country B are richer than consumers in Country A and might
benefit substantially from the intervention.
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fully internalizes spillover effects, it cannot alleviate the inefficiency due to a
lack of burden sharing. In contrast, contracts allow for some form of burden
sharing. Yet, the set of actions a and the burden sharing rule in the form of
X4 X5 usually do not coincide with the optimal choice taken by the social
planner. To see this, note that when solving the Nash problem, the marginal
utilities of depositors of one country are weighted by the other country’s Nash
factor, which in general does not equal the welfare weight attributed by the
social planner. In addition, redistribution is costly. Moving away from the
optimal continuation allocation and choosing Xi # X" reduces the surplus

31

from the change in actions.”” Thus neither contracts nor a central authority

with mandating power guarantee the implementation of the efficient actions.

IV  Cross-country deposits and country sizes

Banks today compete more and more for clients across borders. As a result,
international financial linkages have not only increased due to stronger interna-
tional balance sheet connections of banks, but also through larger cross-border
asset holdings of depositors. Related to this, the relative size of the banking
sector differs across countries. Motivated by these facts, we extend the model
to include cross-country deposits, which, at the same time, allow us to capture

differences in country size.?? We study their effects on government decisions.

31This is because moving away from the optimal allocation implies suboptimal tax and
consumption smoothing across countries.

32Whenever some claims in a financial institution are held by foreigners, incentives of
a government to support this institution are affected. Narrowly interpreted, cross-country
deposits in our model correspond to bank deposits held by foreign natural persons. Our
analysis of cross-country deposits, however, captures a problem relevant for a wide range of
cross-border financial assets.
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A Extended model setup

Now, banks compete for customers in both countries who can decide freely
on where to deposit their endowment.?* Let « (3) denote the fraction of
depositors of Bank A (Bank B) that live in Country A (Country B) and let
1 — a (1 — ) denote the fraction of agents that are depositors of Bank A
(Bank B) and live in Country B (Country A). Banks remain of equal size,
each hosting a unit mass of deposits. We assume that the liquidity shock e
hits a bank. Therefore, the bailout cost G is independent of the distribution
of depositors. How easily a bailout can be financed depends, however, on the
tax base of a country, hence its size. The smaller the population, the higher
the tax rate required to raise a fixed amount of funds. Countries differ in size
if a # 3. The population of Country A is P4 = a + (1 — ). In Country B,
it is PP = 8+ (1 — ). With asymmetric country sizes, the distortion of the
labor supply decision becomes country-specific and depends on the population
size P34

The derivation of the payoffs of the bailout game with cross-country de-
posits is straightforward. For Country A the general form is:
(23)
VA = a et (@) + (1 - Nu(cd(a,b)] +(1-8) (P (@) + (1~ Nu(ef (a.b))]

33We assume that each agent deposits its entire endowment either abroad or at home.
Ex ante agents are indifferent where to deposit their endowments. This allows us to vary
exogenously the distribution of cross-country deposits. In principle, cross-country deposits
could be endogenized. For example, a diversification motive would arise if investments were
risky and risk was not perfectly correlated across countries.

34GQubstituting for the tax rate 7(G, P7), the following expression is obtained:

2
J 7y — 1 _ 1 l_i
(22) 79(G,P) =5 [1 (2 V1 il
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where c{ now represents the consumption of a type i depositor who invested in
bank j. Welfare in Country B can be represented analogously. The equilibrium
with cross-country deposits is pinned down by the same conditions as derived

for the baseline model.

B Cross-country deposits, country sizes and inefficien-
cies

If the social planner gives equal weight to every consumer and country sizes
are equal, cross-country deposits do not change her problem. Differences in
country size, in contrast, have an effect as they imply different tax bases and,
thus, country-specific tax distortions.

The bailout game is affected by the introduction of cross-country deposits
in two ways. Firstly, governments now take the spillover effects into account
because they care about domestic consumers that invested abroad. As a con-
sequence, the amount of liquidity b that is provided by a government enters
the welfare function of the other country. Nevertheless, as before, b is not
a strategic variable.>® Secondly, as liquidity shocks are attributed to a bank
rather than a country, the fraction of early and late depositors of each country
in State S is altered. The fraction of early depositors in Country A is reduced
to a(\ + ¢€) + (1 — B)A, while the corresponding fraction in Country B is in-
creased to (1 —a)(A+€) + BX. As a consequence the welfare weights that are
attributed to early and late consumers are modified.

Due to the fact that not all domestic agents deposit in the domestic bank,

an additional unit of liquidity has a lower marginal contribution to national

35Consider two possible cases. i) If Country A does a bailout, then intervention by Country
B is not necessary. ii) If Country B does a bailout, there is no strategic effect as it is the
second mover.
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welfare and b* will be lower than without cross-country deposits:

Proposition 6 For a given country size, the smaller the fraction of domesti-
cally held deposits, the lower the optimal bailout level b* chosen by a govern-

ment.

Proof. See Appendix A.
As the incentives for bailouts change, the extent of the free-riding problem
changes as well. For equally sized countries, the effects can be summarized in

the following proposition:

Proposition 7 Suppose countries are of equal size (« = (). Then, an in-
crease in the fraction of deposits abroad

(i) decreases the incentives for a bailout in the affected country.

(i) increases the incentives for a bailout in the crisis country if it anticipates

no batlout in the affected country.

Proof. See Appendix A.

The incentives for Country B to bail out its bank decrease with the fraction
of deposits abroad 1 — «. This is because the direct effect of a bailout on
consumers who have invested in Bank B is larger than its indirect effect on
consumers who hold deposits in Bank A. While a partial bailout raises payoffs
by d; — q for Bank B depositors, the increase for Bank-A depositors is only a
fraction of that, ¢ — q = Li—z(cil —q). If b* > d;, late consumers that invested
domestically benefit more than early consumers, while the additional liquidity
support does not impact the payoff to consumers that invested abroad.

If Country A anticipates that Country B will not bail out its bank, then
the incentives of Country A to finance a bailout increase with the fraction of

domestic deposits abroad. A bailout in Country A prevents contagion and has
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therefore a large effect on the payoffs of Country A consumers that invested in
Bank B. With a growing fraction of domestic endowments deposited abroad,
the benefits from a bailout increase for Country A. Its interests become more
aligned with those of Country B. Note that a partial bailout in Country A is
enough to guarantee that late depositors that invested in Bank B receive the
originally promised amount dy. Therefore, in order to provide the same welfare
for domestic depositors, costs are lower when some of them are depositors of
Bank B, ie. if 1 =38 > 0.

Inefficiencies arise due to externalities and free-riding. With an increas-
ing fraction of deposits abroad, the incentives for Country B to bail out its
bank decline. Therefore, the incidence of free-riding by Country A decreases.
Furthermore, Country A has a larger incentive to bail out its bank. This im-
plies that the cases in which Country A does not bail out its bank, though
this would be efficient, become fewer. Thus deposits abroad can move the
equilibrium of the non-cooperative game toward the efficient solution.

Differences in country size, which corresponds to the tax base, imply dif-
ferent levels of distortions from taxation to raise the same revenue. This can
best be illustrated by considering the special case where half of the consumers

in each country deposit abroad:

Proposition 8 Suppose in each country half of the depositors invest abroad
(o =1—p). Then, holding b constant, the incentives for a bailout in the crisis

(affected) country increase with its size o (3).

Proof. See Appendix A.
As an illustration, consider the case of Iceland. Mainly UK and Dutch
consumers deposited their savings in the Icelandic bank Icesave. When it went

bankrupt, the Icelandic government did not compensate all creditors of the
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bank but only absorbed losses of their own nationals. In line with the previous
proposition, as the size of the crisis country Iceland o was very small relative
to the size of its banking sector, its government did not have strong incentives
to do a full bailout. The fiscal burden of compensating all depositors would
have been very high. In addition, the liabilities of the domestic bank were
mainly held by foreigners, which in model terms corresponds to 1 —a > § >
1 — B > «. For sufficiently small deposit holdings of the Icelandic population
abroad (1—f), which was arguably the case, the country’s incentives to bailout

the domestic bank were reduced even further.

V Conclusions

With globalization international linkages between financial systems have strength-
ened. Therefore, the effects of financial crisis and government intervention in
one country on other countries have increased. While international cooper-
ation in bank regulation has been considered extensively by the literature,
cooperation with respect to crisis management has not.

In this paper, we provide a model of international contagion with govern-
ment intervention in response to banking crisis. It allows us to study formally
how the interests of countries diverge during crisis when financial institutions
are linked through their balance sheets and consumers invest abroad. We study
the inefficiencies that arise when governments do not cooperate and show how
different forms of cooperation affect welfare ex post.

The cases of Lehman, AIG and Icesave illustrate the different aspects of
international conflicts of interest that can arise in a banking crisis. Our model
fosters an understanding of the causes and consequences of such conflicts. It

shows to what extent they are inherent in decision-making powers in place,
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and when they are particularly severe. The analysis presented can help guide
institutional reforms and provide intuition for the motivations of governments.

Many results in our paper are applicable to the problem of fiscal support
for countries in a currency union. As with bank bailouts, these interventions
can improve the economic situation in the crisis country and limit adverse
spillover effects. For example, in the wake of the recent European debt crisis,
the German and French governments had strong incentives to bailout Greece
as their banks were major holders of Greek government bonds. The fact that
preventing Greek default avoided losses of German and French banks and
potential repercussions in other European countries can justify sharing the
burden of the implied costs. Improved cooperation in Europe could help to

better internalize these aspects in the future.
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Appendix A: Proofs of Propositions

Proof of Proposition 1

Proof.

(1) Interior solution, where Condition 19 holds. For the case (n,bo), we have:

A (d = Z(XB))+ (1= Nu'(b— Z(XP)) Z' (XP)
B w(q - Z(X%) Z (X

(A1) 1

Suppose that X4 > XB. Then:

(A2) M (di = Z(XP)) + (1= N/ (b= Z(XP)) > u'(§ — Z(XH))
(A3) = u'(dy — Z(XP)) > /(g - Z(X™))
(A4) = Z(XB) - Z(X">d —¢>0

= XB > x4,

which is a contradiction. Therefore, XZ > X4,

For the case (bo,n), we have:

(A5) 1= M (dy — Z(XP) + (1= Nu'(dy — Z(XP))  Z'(XP)
A+ u(dy — Z(XA)) + (1 = X—eu'(b— Z(XA) Z'(XA)

Suppose that X4 > XZ. Then, given b € [d;, da):

(A6) M (dy — Z(XP)) + (1 — N (dy — Z(XP))
> (A4 )/ (dy — Z(XA))
+ (1 =X—eu(b— Z(XY)
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(A7) = M (dy — Z(XP)) + (1 = M/ (dy — Z(XP))

> N+ (dy — Z(X)) + (1 =X = (dy — Z(XH))
(A8) = A/ (dy — Z(XP)) =/ (di = Z(XH))]+

(1 =N (dz — Z(XF)) =/ (dy — Z(XH))]

> e[/ (dy — Z(XA) =/ (dy — Z(X?))] >0

(A9) = Z(XP) > Z2(X*) = XP > X4,

which is a contradiction. Therefore, XZ > X4,

(2) Corner solutions. There are two possible corner solutions:

(i) XP =0and X* =G,
(i) X* =0 and X% = G.

We show that only (ii) can be optimal. Suppose (i), i.e. XZ =0and X4 = G.
Then, the FOC of the social planner with respect to X* is:

(A10) ;X—VA = —[(Z 4 )/ (dMa) — Z(G)) + (1 = X — )/ (d(a, b)

— Z(3)))Z'(G) + [X/(dY'(a)) + (1 — N (d5 (a, b)) Z'(0).

This can be rearranged to:

ov
x4
+ (1= X = €)[w/(dg (a, ) Z'(0) — v/(d3'(a,0) — Z(G)) Z'(G))]

(A11) = A[/(d7'(a)) Z'(0) = v/(di'(a) = Z(G)) Z'(G)]

+e[u'(d3 (a,0))Z'(0) — /(i (a) — Z(G)) Z'(G)] < 0,

37



as u(.) is concave, Z(.) is convex, d¥ > di > di! and dP > dft. Welfare could

be improved by decreasing X 4 and increasing Xp.

Proof of Proposition 2

Proof.

(1) at = (b07 n) iff %?,n > nf,lbo or Vnijo S Vn‘én and %?,n > anj{n
A A : B B A B A B

It V;)o,n > n,bo? using V;)o,n > Vn,bo = ‘/IJO,’I’L + V;;o,n > Vn,bo + Vn,bo‘

USing an}bo > V"fl" and VE?ETL > VnB = ‘/b?,n + %ﬁn > anén + VnBjn

s

If ‘/bé,n > Vn/,‘n and Vn?n 2 VB = ‘/;712,71 + Vn]_?n > an,‘n + Vn?bo'

n,bo

Using Vi\J - VB >VA VA = VA +VE >V + VD

n,bo n n,bo ,bo»

B B A B A B
and as %o,n > Vn, = ‘/Ezo,n + %o,n > Vn,n + Vn,n'

n

(ii) a* = (n,bo) iff VB > V.2 and Vi3 <V

n,bo bo,n n,bo*
A A A B A B
As Vn,bo > Vn,n = Vn,bo + Vn,bo > Vn,n + Vn,n‘
(iii) a* = (n,n) iff Vfbo < an and Vbﬂn < Vn‘f‘n.

A A A B B B
= %0,71 S Vn,n < Vn,bo and Vn,bo S Vn,n < %o,n'

Proof of Proposition 3

Proof.

() 8GB(b) _ di—§ >0= a(Vbe*VnBin) <0

1 0z T 142 Oz .
04 _ di—(y+r(1—y)) (Vi = Virrvo)

(ii) 52 = T > 0= o < 0.

Proof of Proposition 4

Proof. Suppose a* = {(n,n);(n,bo)} and @’ = (bo,n). Then, Country A is
made worse off as Vi, < max{V,; V" }. Suppose a* = (n,n) and o =

n,bo)

(n,b0). Then, Country B is made worse off as V.5, < VA .

n,bo
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Proof of Proposition 6

Proof. With constant country size implying P — a = (1 — j3), the first-order

condition of Country A for b implies:

(A12) a(X + Qu/(di — Z(G(B) + (P — o)/ (dy — Z(G(H)) + (1 - N/ (da — Z(G(5)))]
a(l—Xx— ' (b— Z(G(b)))

_ 1= Z'(G(b)G'(b)
-~ Z(G()G(b)

The derivative of the left hand side (LHS) with respect to «, holding b constant,

implies:
a3 P e X i - Z@m)P
= [(dh — (@) +
(1= i (ds — Z(GO)al1 ~ X — (b~ Z(G0))

— (P —a)\'(di — Z(G(D)))
4 (1= N (dy — Z(GON](L =X — ) (b— Z(G(b))) < 0.

The derivative of the LHS with respect to b implies:

OLHS
ob

+ (P — o)\ (di = Z(G())) + (1 = Nu'(d2 — Z(G(D)))]

(A14) [a(1 =X = (b— Z(G1)))]* = —a(X + e)u'(dy — Z(G(D)))

(A15) a(l—X— e (b— Z(G(b))) > 0.
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The derivative of Z'(G(b))G'(b) with respect to b is:

7' (G(b))G'(b)
b
= Z"(G(b))(G'(b))* > 0.

(A16) = Z"(G0))(G' (1)) + Z'(G(b)G" (D)

Therefore, the derivative of the right hand side (RHS) with respect to b is
negative. The statements about the derivatives above imply that an increase
in o leads to a higher bailout level b being chosen by the government in Country

A. The proof for Country B is analogous.

Proof of Proposition 7

Proof.

(i) Country B does a bailout iff V5, > V.5 . Now:
A17 8(‘/;51,0 - Vrfn) o 5 7(G(b
(A17) e = (i = Z(G())

— u(di — Z(G(b)) + (1 — Nu(b— Z(G(b)))] <0
= Va,a’ €]0,1] and Vb € [dy,ds] : @ > «

& V5 (b d) > V.5 (b a).

n,bo

Let b = argmax V5

n,bo

(b;) and V' = argmaxV,5 (b; /) with o/ > «. Then,

from optimal behavior of Country B and above: V5 (v;¢/) > V.5 (b;o/) >
Vn'fbo(b; Oé) :
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(ii) Country A does a bailout iff V; > V2 . Now:

a(‘/;)?,n - an,‘n) ~

=—[(A+eu(dy — Z* (G (1) + (1 = X = e)u(b— ZH(G*(b)))]
+ [Mu(dy — ZAGA(1))) + (1 — Nu(ds — ZH(GA(b)))] >0
= V3,8 €[0,1] and Vb € [d1,do] : B> B & Vi (b 8) > Vi (b; B).

Let b = arg max %?,n(b§ f) and b’ = arg max Vb‘;‘m(b; B') with g > . Then,

from optimal behavior of Country A and above: Vi (V;5') > Vi (b; ') >
Vion(b: B).

Proof of Proposition 8

Proof.
For the crisis Country A:

1
oz4 Gn (1 1 G 1 G 2
(A19) == s +o—— | (7 —-—) <o
Oa 4a2 \ 2 4  ak 4  ak
Country A does a bailout if:
(A20) Vion _ (23 + Qu(dy = Z(GA(®) + (1 =X = u(b = Z(GA®) + (1 = Nu(da = 2(GA®))
‘/7{4,71 2u(q) ’
and
va 3N I — Z(GA(b 1—X—eulb—2Z(GA®b 1—Nu(dz — Z(GA(b
(A21) bon _ (Xt uldi = Z(GA®)) + (1 =X — Jub = Z(GA®)) + (1 = Nu(dz ~ Z(GA®) |
Vibo u(@) + Au(dr) + (1= Nu(b)
Now:

41



(AQQ) A(Via n/ Vi) s

oz

__ @A H9u(d - Z(GAW) + A =X - 9u' b= Z(GA®) + (1 = Nu(da = Z(GAB) _
2u(q)

= Mh} ;> 0, and
OV W/ Vitho)
(AQS) TIb:B

(@X 49w (d1 = Z(GA®) + (L =X — )/ (b= Z(GAB)) + (1 — N/ (d2 — Z(G%)))
u(q) + Au(dy) + (1 — Nu(b)

( bon/V bo
= st > 0.

For the affected Country B:

YA G 1 G\/1 G\ °
(A24) W‘b:l_’ = 452 <— + Z — %> <Z — @) < 0.

Country B does a bailout if:

B ~ B by i B 3 B
(A25) Vinbo _ uld = Z(GP (1) +Xu(di = Z(GZ 1) + 1 = Nu - 2GF®) _
VB, 2u(q)
Now:
B B S B SR> B N,/ B
(A26) 8(Vn,bo/vn,n)‘b B:7u (¢ — Z(G7 (b)) + Au'(dy *Z(Gi(b)))wt(l*k)u (b—Z(G7 (b)) <0
oz 2u(q)
( n ()/
= —b 22 g > 0.

Appendix B: Lump-Sum Taxation

With lump-sum taxation, Country A always prefers (bo,n) over (n,n), as long

as A < 1. Due to the free-riding problem, no clear statement can be made on

(bo,n) vs. (n,bo).

Proof.

Vi, > VA < (Ao u(dy—edy)+(1—Nu(dy—edy) > u(q) = u(dy—edy) > u(q)
_y)r

7 7o A 7 +(1 7 ENETRT +(1
<:>d1—ed1>q<:>d1:%>%:1i_€. egl—)\lmphes%>%
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This is true as A < 1 = y < 1.

With lump-sum taxation, Country B always does a bail-out. A full bail-out
implies a higher welfare level in Country B than no intervention.
Proof.
V,fbo > an s du(dy — 2(dy — §)) + (1 = Nu(dy — 2(dy — q)) > u(q) =
u(dy — 2(dy — Q) > u(@) & d — 2(d — §) > §& di(1—2) + 2528 — >0

sdi(l-2)+211508d —g>0.

Appendix C: Simultaneous Moves (Game

Note that the following three inequalities hold:
(1) vA >vA

n,bo n,n’

(2) Vi > Vi,

(3) Viowm > Vi

n,bo*

Therefore, possible welfare orderings for Country A are:
(A-1) Vio, > Vi, and Vi3 > VA,
(A-2) Vb‘;‘n > Vn‘f‘n and V},‘gn < Vn‘?bo,
(A-3) Vi < Vil

For Country B, possible welfare orderings are:

(B-1) VB > VB

n,bo n,n’

(B_2) an,;bo < an?n

Combining the two countries, there are in total 6 different possible orderings.

The following proposition reports the equilibria for all cases:

Proposition 9 (i) Suppose (A-1) and (B-1), then a* = (bo,n).
(i1) Suppose (A-1) and (B-2), then a* = (bo,n).
(iii) Suppose (A-2) and (B-1), then a} = (bo,n) and ay = (n,bo).
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(iv) Suppose (A-2) and (B-2), then a* = (bo,n).
(v) Suppose (A-3) and (B-1), then a* = (n,bo). (vi) Suppose (A-3) and (B-2),

then a* = (n,n).

Case (iii) implies a coordination problem as opposed to a free-riding problem

in the sequential game.

Appendix D: Pareto properties under a central
authority with mandating and fiscal power

There are three possible cases in which a central authority with mandating and
fiscal power chooses a set of actions different to the outcome of the sequential
game. These are:

(i) a* = (n,n) and o’ = (n, bo),

(ii) a* = (n,n) and a’ = (bo, n),

(iii) a* = (n,bo) and ' = (bo,n).

Results are derived assuming symmetric welfare weights, i.e. 4 = 65,

(i) In Proposition 1, we showed that XZ > X4.

Therefore:
1) - (g = 2(X%)
(dy — Z(GB(b) — XA)) + (1 — N/ (b— Z(GB(b) — X4))
_ Z/(X") -
Z'(X4)
(D2) & (dy — Z(GP(b) — X))

+ (1 =N (b— Z(GB(b) — X)) < /(G — Z(XP)).
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Due to concavity of u/(.), it follows that:

(D3) Mu(dy — Z(GB(b) — X)) + (1 = Nu(b— Z(GE(b) — X))
>u(q— Z(X4)

> VA

n,bo*

(D4) sV

n,bo

As both countries have the same welfare level in the sequential game, that
is V., = V.B, = u(g), this implies that the net gain of Country B from the
presence of the central authority is larger than that of Country A. Note that
while the former is strictly positive, the latter can be negative.

(ii) In Proposition 1, we showed that XZ > X4 Vb € [d, ds]. Therefore:

u'(di — Z(XH))

(B5) o — 2B~ x1) !

(D6) e (dy — Z(GB(D) — X)) </ (dy — Z(XP))
(D7) & uldy — Z(GB(b) — X)) > u(d, — Z(X?))
(D8) S VD, >V .

As welfare in the two countries in the sequential game is equal, this implies
that Country B enjoys a larger and strictly positive net gain. Country A can
gain or loose.

(iii) The proof on the welfare ordering under @’ = (bo,n) from (ii) remains
valid. Therefore, welfare in Country B is strictly larger than welfare in Country
A. In this case though, no clear statement can be made. As G* might be larger
than GP, and therefore it is possible that X® > G5, each country might gain

or lose.
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Appendix E: Ring-fencing

Another form of government intervention, which can be observed during bank-
ing crises, is the ring-fencing of assets, i.e. the freeze of foreign asset holdings in
domestic banks. During the recent crisis, the German government froze assets
of Lehman in order for domestic depositors to be reimbursed. (See Claessens
(2009).) Furthermore, in the context of the bankruptcy case of Barings, coun-
terparties and customers faced constraints in accessing their funds during the
resolution process. When the Bank for Credit and Commerce International
(BCCI) was resolved, California and New York ring-fenced assets in order to
secure a higher share of the liquidation value for local depositors. Ring-fencing
applied to all assets up to the total value of liabilities towards local depositors.
(See Herring (2005).)

In our model, we define ring-fencing as an asset freeze, that is foreign depos-
itors (either a bank or private households) that would like to withdraw early
are prevented from doing so. Governments observe the state of the world and
decide on the form of intervention before any claims are paid. Furthermore,
we assume that a country only does ring-fencing if this implies a strictly higher

welfare than any alternative.

No cross-country deposits To start with, we consider the case with in-
terbank deposits only. In this case, ring-fencing is equivalent to an interbank
deposit freeze at date t = 1. We extend the bail-out game as illustrated in
Figure 1 and introduce the additional form of intervention called ring-fencing.
The figure is a reduced form of the game given the optimality of mutual ring-
fencing. We show in the Appendix that the best response to ring-fencing is

ring-fencing. Therefore, it does not matter for the pay-offs to depositors and,
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A B
\% n,ns \% n,n

No intervention

Ring-fencing Ring-fencing . VAn,rf,rf; VBn,rf,rf

No intervention
Bail-out

A . \/B
\% n,bo » \'% n, bo

A /B
\% rf,rfy \ rf,rf

Ring-fencing Ring-fencing

A .\/B
\% bo,n , \% bo,n

B Nointervention

Figure 1: Intervention game in extensive form

thus, the welfare levels of the countries which country chooses to ring-fence
interbank deposits first. As interbank claims exactly offset each other, ring-
fencing cannot prevent bankruptcy in Country A. Bank A has to be liquidated
and the welfare level of Country A is the same as in the case where neither
country intervenes:

(El) ‘/r?,rf = Vf}rf,rf = U’(q_)

n

In contrast, ring-fencing has a positive effect on the welfare level of Country B.
Because interbank claims net out, contagion is avoided and welfare of Country

B attains the fist-best:

(E2) VB =VE . = Nuldy) + (1 — Nu(dy).

n77‘f771
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The following result on optimal strategies can be derived:

Proposition 10 In the non-cooperative game without cross-country deposits,
the crisis country never chooses to ring-fence assets although this could avoid
contagion. Without any costs to ring-fencing, the affected country will always

choose this option.

Proof. See the Appendix.
As Country B always chooses to ring-fence foreign assets in order to avoid

contagion, the number of SPNE reduces to the following two:

Proposition 11 (i) a* = (n,rf,rf) is a SPNE iff Vi) < anj{rf,rf'
(it) a* = (bo,n) is a SPNE iff Vi) > an‘Tf’Tf.

Proof. Omitted.
We compare the SPNE of the game with the possible choices of a central

authority with mandating power only:

Proposition 12 (i) If the SPNE is a* = (bo,n), then this equilibrium coin-
cides with the optimal solution of the central authority with mandating power

a’.

(i) If the SPNE is a* = (n,rf,rf), then o' € {(n,rf,rf), (n,bo)}.

Proof. See the Appendix.

As burden sharing makes bailouts less costly, a central authority with fiscal
power may find a bailout of Bank A optimal. Therefore, in Case (ii) the
set of possibly efficient actions given fiscal burden sharing changes to o' €
{(n,7f,rf),(n,bo),(bo,n)}. In the modified game, there is only scope for
one specific type of contract as defined in Expression 21 because Country B
always attains the maximum welfare level: @ = (n, bo) with X* = G#(d,) and

XB =0, ie. Country A fully finances the bailout of Bank B.
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So far we have abstracted from any costs that ring-fencing might have. Yet,
one can imagine that a country, which ring-fences assets, could be punished for
its behavior, for example through the exclusion from the international inter-
bank market in the future. Suppose the country that ring-fences suffers from
a utility loss due to some penalty. Then ring-fencing may be no longer the
dominant strategy of Country B. The severity of the punishment determines
whether ring-fencing initiated by Country B is observed in equilibrium. Pun-

ishment could also be endogenous, giving an additional role to cooperation.

With cross-country deposits With cross-country deposits, the scope for
ring-fencing increases. Countries can freeze interbank assets as well as private
assets. The motivation of a government for ring-fencing becomes twofold. As
before, freezing deposits prevents the withdrawal of assets, thereby eventu-
ally alleviating the liquidity problem at date t = 1 and preventing contagion.
Moreover, by ring-fencing assets, a government can change the de facto se-
niority of claims. It allows for a compensation of domestic depositors at the
expense of foreigners. When a large fraction of assets deposited in the do-
mestic bank is owned by foreigners, the incentives to ring-fence may therefore
increase. It is crucial that governments can discriminate between interbank

and private deposits and freeze these assets independently of each other.

Proofs for Ring-fencing Propositions Proof. We consider the two cases
where (1) Country A ring-fences first, and (2) Country B ring-fences first. We
solve each case by backward induction.

(1) Given ring-fencing by Country A, the welfare levels of Country B for the
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different responses (no intervention, bail-out, ring-fencing) are as follows:

(ES) ‘/T?,n = u(Qr)v with ¢, = % <q,
(E4) Viibe = Au(di — G(b)) + (1 = Nu(b — G(D)),

with G(b) = zdy — r ((1 o (1—_RA)b> |

(E5) Vi = u(dh) + (1 = Nu(dy).

It follows from this that the best response of Country B to ring-fencing by
Country A is ring-fencing. The welfare level for Country A, if it ring-fences

first, is:
(B6) Vi = ().

Comparing this with Equations 13, 14, and 16, it can be seen that Country A

never chooses to ring-fence first.

(2) Given ring-fencing by Country B, the welfare levels of Country A for the

different responses (no intervention, ring-fencing) are:

I—yr+y

(E7) an}rf,n = u(q,), with ¢, = EETVE < q,
(E8) an?rf,rf = 'Lb(q_)

Note that a bail-out by Country A will not be chosen in the third round.
If Country A prefers that option, it already chooses it in the first round.
Therefore, given that Country B ring-fences, a bail-out cannot be optimally
chosen by Country A. The best response of Country A to ring-fencing by

Country B is ring-fencing. The welfare level of Country B, if it ring-fences
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first, is:

(E9) Vf,,f,rf = du(dy) + (1 — Nu(dy),

which is strictly higher than all other welfare levels except for the case where
Country A does a bail-out. Therefore, if Country A does not do a bail-out,

Country B always ring-fences.

Proof of Proposition 12

Proof.

(i) a* = (bo,n) = V;‘;‘n > an,‘rf,rf‘ Therefore, together with ben = f,,f’Tf, we
have V;;;‘n + V;:f,n > Vn‘?rf,rf + an?rfﬁf'

(ii) a* = (n,rf,rf) = be,n < Vnz?rf,rf = %ﬁn + V5, < anlrf,rf + V.

A clear ranking in terms of welfare between (n, bo) and (n,rf,rf) is not pos-

sible because V4, > Vn‘f‘r ffs DUt |45 forf < Vo

n,bo r n,bo*

References

Acharya, Viral V., “Is the International Convergence of Capital Adequacy
Regulation Desirable?,” Journal of Finance, December 2003, 58 (6), 2745—
2782.

_ and Tanju Yorulmazer, “Too many to fail-An analysis of time-
inconsistency in bank closure policies,” Journal of Financial Intermediation,

January 2007, 16 (1), 1-31.

_ and _ , “Information Contagion and Bank Herding,” Journal of Money,

Credit and Banking, February 2008, /0 (1), 215-231.

51



Admati, Anat R. and Motty Perry, “Joint Projects without Commit-
ment,” Review of Economic Studies, April 1991, 58 (2), 259-76.

Agur, Itai, “What Institutional Structure for the Lender of Last Resort?,”
DNB Working Paper 200, Netherlands Central Bank, Research Department
February 2009.

2

Allen, Franklin and Douglas Gale, “Financial Contagion,” Journal of

Political Economy, February 2000, 108 (1), 1-33.

Blanchard, Olivier, “The Crisis: Basic Mechanisms and Appropriate Poli-
cies,” IMF Working Papers 09/80, International Monetary Fund 2009.

Brunnermeier, Markus K., “Deciphering the Liquidity and Credit Crunch
2007-2008," The Journal of Economic Perspectives, 2009, 23 (1), pp. 77-100.

Calzolari, Giacomo and Gyongyi Loranth, “Regulation of Multinational

banks: A Theoretical Inquiry,” Journal of Financial Intermediation, April

2011, 20 (2), 178-198.

Carlsson, Hans and Eric van Damme, “Global Games and Equilibrium

Selection,” Econometrica, September 1993, 61 (5), 989-1018.

Chen, Yehning, “Banking Panics: The Role of the First-Come, First-Served
Rule and Information Externalities,” Journal of Political Economy, October

1999, 107 (5), 946-968.

Claessens, Stijn, “The Financial Crisis and Financial Nationalism,” May
2009. Paper presented at the Joint World Bank-CEPR Conference: Trade

Implications of Policy Responses to the Crisis, Brussels.

92



_, Richard Herring, and Dirk Schoenmaker, A Safer World Finan-
cial System: Improving the Resolution of Systemic Institutions, Centre for

Economic Policy Research, 2010.

Cooper, Russell and Thomas W. Ross, “Bank runs: Liquidity costs and
investment distortions,” Journal of Monetary Economics, February 1998, 41

(1), 27-38.

_ and _ , “Bank Runs: Deposit Insurance and Capital Requirements,” In-

ternational Economic Review, February 2002, 43 (1), 55-72.

_ , Hubert Kempf, and Dan Peled, “Is It Is Or Is It Ain’T My Obligation?
Regional Debt In A Fiscal Federation,” International Economic Review,

November 2008, 49 (4), 1469-1504.

Cordella, Tito and Eduardo Levy Yeyati, “Bank bailouts: moral hazard
vs. value effect,” Journal of Financial Intermediation, October 2003, 12 (4),

300-330.

Dasgupta, Amil, “Financial Contagion Through Capital Connections: A
Model of the Origin and Spread of Bank Panics,” Journal of the European
Economic Association, December 2004, 2 (6), 1049-1084.

De Larosiere Report, February 2009.

Dell’Ariccia, Giovanni and Robert Marquez, “Competition among reg-
ulators and credit market integration,” Journal of Financial Economics,

February 2006, 79 (2), 401-430.

Diamond, Douglas W. and Philip H. Dybvig, “Bank Runs, Deposit
Insurance, and Liquidity,” Journal of Political Economy, June 1983, 91 (3),
401-19.

53



and Raghuram G. Rajan, “Bank Bailouts and Aggregate Liquidity,”
American Economic Review (Papers and Proceedings), May 2002, 92 (2),
38—41.

_ and _ , “Liquidity Shortages and Banking Crises,” Journal of Finance,

April 2005, 60 (2), 615-647.

Ennis, Huberto M. and Todd Keister, “Bank Runs and Institutions :

The Perils of Intervention,” American FEconomic Review, September 2009,

99 (4), 1588-1607.

Farhi, Emmanuel and Jean Tirole, “Collective Moral Hazard, Maturity

Mismatch and Systemic Bailouts,” NBER Working Paper 15138 July 2009.

Freixas, Xavier, “Crisis Management in Europe,” in Jeroen Kremers, Dirk
Schoenmaker, and Peter Wierts, eds., Financial Supervision in FEurope,

Cheltenham: Edward Elgar, 2003, pp. 102-19.

Gale, Douglas, “Monotone Games with Positive Spillovers,” Games and Eco-

nomic Behavior, November 2001, 37 (2), 295-320.

_ and Xavier Vives, “Dollarization, Bailouts, And The Stability Of The
Banking System,” The Quarterly Journal of Economics, May 2002, 117 (2),
467-502.

Goodhart, Charles and Dirk Schoenmaker, “Fiscal Burden Sharing in
Cross-Border Banking Crises,” International Journal of Central Banking,

March 2009, 5 (1), 141-165.

Gorton, Gary and Lixin Huang, “Liquidity, FEfficiency, and Bank
Bailouts,” American Economic Review, June 2004, 94 (3), 455-483.

o4



Hellmann, Thomas F., Kevin C. Murdock, and Joseph E. Stiglitz,
“Liberalization, Moral Hazard in Banking, and Prudential Regulation: Are
Capital Requirements Enough?,” American Economic Review, March 2000,

90 (1), 147-165.

Herring, Richard J., “BCCI & Barings: Bank Resolutions Complicated by
Fraud and Global Corporate Structure,” in George G. Kaufman Douglas
Darrell Evanoft, ed., Systemic financial crises: resolving large bank insol-

vencies, Singapore: World Scientific Publishing, 2005, pp. 321-345.

Holthausen, Cornelia and Thomas Roende, “Cooperation in Interna-
tional Banking Supervision,” CEPR Discussion Paper 4990, C.E.P.R. Dis-
cussion Papers April 2005.

Iyer, Rajkamal and Jose-Luis Peydro, “Interbank Contagion at Work:
Evidence from a Natural Experiment,” Review of Financial Studies, 2010,

24 (4), 1337-1377.

Keister, Todd, “Bailouts and Financial Fragility,” August 2010.
http://www.toddkeister.net /pdf/Keister-bailouts.pdf.

Laeven, Luc and Fabian Valencia, “Resolution of Banking Crises: The
Good, the Bad, and the Ugly,” IMF Working Papers 10/146, International
Monetary Fund 2010.

Morris, Stephen and Hyun Song Shin, “Global Games: Theory and Ap-
plications,” in Mathias Dewatripont, Lars Hansen, and Stephen Turnovsky,
eds., Advances in Economics and Econometrics, Cambridge: Cambridge

University Press, 2003.

%)



Reinhart, Carmen M. and Kenneth S. Rogoff, “The Aftermath of Fi-
nancial Crises,” American Economic Review, May 2009, 99 (2), 466-72.

Upper, Christian, “Simulation methods to assess the danger of contagion

in interbank markets,” Journal of Financial Stability, 2011, 7 (3), 111-125.

56



