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a b s t r a c t

Systemic risk is modeled as the endogenously chosen correlation of
returns on assets held by banks. The limited liability of banks and
the presence of a negative externality of one bank’s failure on the
health of other banks give rise to a systemic risk-shifting incentive
where all banks undertake correlated investments, thereby increas-
ing economy-wide aggregate risk. Regulatory mechanisms such as
bank closure policy and capital adequacy requirements that are
commonly based only on a bank’s own risk fail to mitigate aggre-
gate risk-shifting incentives, and can, in fact, accentuate systemic
risk. Prudential regulation is shown to operate at a collective level,
regulating each bank as a function of both its joint (correlated) risk
with other banks as well as its individual (bank-specific) risk.

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

1.1. General overview

A financial crisis is “systemic” in nature if many banks fail together, or if one bank’s failure propagates
as a contagion causing the failure of many banks. At the heart of bank regulation is a deep-seated
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concern that social and economic costs of such systemic crises are large. It is thus broadly understood
that the goal of prudential regulation should be to ensure the financial stability of the system as a
whole, i.e., of an institution not only individually but also as a part of the overall financial system.1

Different reform proposals such as the ones by the Bank of International Settlements (1999) have been
made with the objective of improving bank regulation, and in the aftermath of the global financial
crisis of 2007–2009, many more proposals will come to the fore. A central issue is to examine these
proposals under a common theoretical framework that formalizes the (often implicit) objective of
ensuring efficient levels of systemic failure risk. This paper seeks to fill this important gap in the
literature.

The standard theoretical approach to the design of bank regulation considers a “representative”
bank and its response to particular regulatory mechanisms such as taxes, closure policy, capital
requirements, etc. Such partial equilibrium approach has a serious shortcoming from the standpoint
of understanding sources of, and addressing, inefficient systemic risk. In particular, it ignores that in
general equilibrium, each bank’s investment choice has an externality on the payoffs of other banks
and thus on their investment choices. Consequently, banks can be viewed as playing a strategic Nash
game in responding to financial externalities and regulatory mechanisms. Recognizing this shortcom-
ing of representative bank models, this paper develops a unified framework with multiple banks to
study the essential properties of prudential bank regulation that takes into account both individual
and systemic bank failure risk.

Our analysis has two features: one positive and one normative. The positive feature of the analysis
provides a precise definition and an equilibrium characterization of systemic risk. Unlike most of the
extant literature on systemic risk (see Section 2) that has focused on bank liability structures, we
define systemic risk as the joint failure risk arising from the correlation of returns on asset side of bank
balance sheets. Moreover, we give a characterization of conditions under which in equilibrium, banks
prefer an inefficiently high correlation of asset returns (“herd”), giving rise to systemic or aggregate
risk.

The normative feature of the analysis involves the design of optimal regulation to mitigate inefficient
systemic risk. To this end, we first demonstrate that the design of regulatory mechanisms, such as
bank closure policy and capital adequacy requirements, based only on individual bank risk could be
suboptimal in a multiple bank context, and may well have the unintended effect of accentuating
systemic risk. Next, we show that optimal regulation should be “collective” in nature and should
involve the joint failure risk of banks as well as their individual failure risk. In particular, (i) bank
closure policy should exhibit little forbearance upon joint bank failures and conduct bank sales upon
individual bank failures, and (ii) capital adequacy requirements should be increasing in the correlation
of risks across banks as well as in individual risks.

1.2. Model overview

In our model, banks have access to deposits that take the form of a simple debt contract. Upon
borrowing, banks invest in risky and safe assets. In addition, they choose the “industry” in which they
undertake risky investments. The choice of industry by different banks determines the correlation of
their portfolio returns. Systemic risk arises as an endogenous consequence when in equilibrium, banks
prefer to lend to similar industries.2

Since deposit contract is not explicitly contingent on bank characteristics, the depositor losses
resulting from bank failures are not internalized by the bankowners. This externality generates a role
for regulation. The regulator in our model is a central bank whose objective is to maximize the sum of
the welfare of the bankowners and the depositors net of any social costs of financial distress.

1 For example, Stephen G. Cecchetti, former Director of Research at the Federal Reserve Bank of New York, mentioned in his
remarks at a symposium on the future of financial systems, “The need to protect consumers gives rise to prudential regulation
whose main focus is on the failure of the individual firm. . . The second basic justification for regulation is to reduce systemic
risk. In this capacity, the regulator really functions as the risk manager for the financial system as a whole.” (Cecchetti, 1999).

2 In practice, joint failure risk may be determined by a more complex pattern of inter-bank loans, derivatives, and other
transactions.
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