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This paper presents a model in which the contagion of a liquidity crisis between two
nonﬁnancial institutions occurs because of learning activity within a common creditor
pool. After creditors observe what occurs in a rollover game for a ﬁrm, they conjecture
one another’s ‘‘type’’ or attitude toward the risk associated with the ﬁrm’s investment
project. Creditors’ inference about one another’s type then inﬂuences their decision to
lend to the next ﬁrm. By providing an analysis of the ‘‘incidence of failure’’ (the
threshold for a liquidity crisis) for each ﬁrm, this paper demonstrates that the risk of
contagion increases sharply if it originates ex ante from a ﬁrm facing a low probability
of failure. In addition, the paper proposes some policy measures for mitigating the
severity of contagion during a liquidity crisis.
& 2012 Elsevier B.V. All rights reserved.
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1. Introduction
Financial contagion refers to the spread of solvency
problems of a single institution to other institutions and is
one of the most striking features of any ﬁnancial crisis
because it can spread a crisis across countries and
institutions. In the late 1990s, most East Asian countries
suffered severe ﬁnancial crises via contagion across
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countries (the so-called ‘‘Asian Flu’’). When South Korea
(hereafter ‘‘Korea’’) caught the Asian Flu, the liquidity
crisis spread from one ﬁrm to another, even though they
represented different business areas. For example, in
January 1997, Hanbo Steel Group (the country’s fourteenth largest conglomerate) declared bankruptcy, and
within several months, Jinro (the largest liquor group in
Korea) also failed. Of course, these two ﬁrms were
exposed to the same aggregate demand shock in the same
country, but the noteworthy connection they had was
common creditors.1 This raises the question of why serial
(contagious) failures of nonﬁnancial ﬁrms in unrelated
business areas occur.
In this regard, this paper presents a model in which the
contagion of a liquidity crisis between two unrelated
nonﬁnancial institutions occurs because co-creditors
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(e.g., common bank creditors for the two nonﬁnancial
ﬁrms) learn about one another’s ‘‘type’’ or attitude toward
the risk associated with a ﬁrm’s investment project. A
number of studies have addressed the contagion of
ﬁnancial crises among ﬁnancial institutions and/or international ﬁnancial markets based on their interlinkages
and changes in asset prices.2 However, few studies have
focused on the contagion of liquidity crises among nonﬁnancial institutions whose businesses are not directly
linked to each other.3 In this regard, the present study
provides a better understanding of the contagion phenomenon by considering nonﬁnancial institutions in
unrelated business sectors and subscribing to the idea
that the mechanism triggering contagion is the learning
within a common creditor pool. Speciﬁcally, this study
suggests that when co-creditors learn about one another’s
‘‘type’’, contagion is triggered.
This study focuses on ‘‘self-fulﬁlling crises’’, those
crises that arise just because creditors believe that they
are going to occur. This self-fulﬁlling nature is important
because a ﬁrm’s liquidity crisis is often viewed as a result
of a coordination failure among creditors. However, considering a crisis to be self-fulﬁlling tends to produce
multiple equilibrium outcomes, making it difﬁcult to
demonstrate the contagion effect. Models with multiple
equilibria cannot capture the contagion effect in which a
ﬁrm’s liquidity crisis affects the likelihood of another ﬁrm
having a liquidity crisis because such models do not
predict the likelihood of each particular equilibrium.
Therefore, to obtain a unique equilibrium outcome, this
study employs the global game method introduced by
Carlsson and van Damme (1993). This method allows for
unique equilibrium outcomes for each ﬁrm and thus the
determination of the contagion effect, which refers to an
adverse effect of one ﬁrm’s liquidity crisis on the likelihood of another ﬁrm’s liquidity crisis.
Speciﬁcally, the global game setting of ﬁrms and that
of creditors are similar to those in Morris and Shin (2004),
who analyze the coordination game in the debt market by
using global game tools and suggest that a distressed
borrower’s creditors face a coordination problem (a rollover game among creditors). Further, they demonstrate
that, without common knowledge of the fundamentals of
the distressed borrower, the probability of failure is
uniquely determined, given that the creditors’ private
information on the fundamentals is precise enough.
Bruche (2011) develops a continuous-time version of
Morris and Shin’s (2004) model, and Takeda and Takeda
(2008) investigate the role of large creditors in determining the price of corporate bonds based on Morris and Shin
(2004). However, these studies address the rollover game
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for only one ﬁrm among creditors of the same type and do
not investigate the contagion of a liquidity crisis between
ﬁrms, which is the present study’s central topic of interest. In this regard, the present study extends Morris and
Shin’s (2004) model to the case of two ﬁrms with two
different types of creditors. In doing so, this study provides a better understanding of the phenomenon of
contagion between two ﬁrms.
For the contagion setting, this study generally refers to
Goldstein and Pauzner (2004), who use the global game
method to explain the phenomenon of contagion between
two countries. They examine two countries having independent fundamentals but sharing the same group of
investors. In their model, a crisis in one country reduces
agents’ wealth, which makes them more averse to the
strategic risk associated with the unknown behavior of
other agents in the other country. This increases agents’
incentive to withdraw their investments in the latter. That
is, the mechanism that triggers contagion in their model
originates in the wealth effect. However, the present
paper focuses on the case in which creditors learn about
one another’s type, which serves as the contagion
mechanism. In a coordination game setting, such a learning process is critical because it can directly explain the
creditors’ strategic behavior, which in turn can inﬂuence
the probability of a ﬁrm having a liquidity crisis.
Angeletos, Hellwig, and Pavan (2007) examine how
learning about the underlying fundamentals inﬂuences
the dynamics of coordination in a global game of regime
change. Similarly, Manz (2010) shows that one ﬁrm’s
failure can trigger a chain of failures when investors learn
about a common state inﬂuencing all ﬁrms within an
industry, such as a proxy variable for the demand for their
products. Lando and Nielsen (2010) conduct an empirical
analysis of default contagion effects across ﬁrms based on
rating covariates. However, instead of focusing on the
learning process concerning economic fundamentals, the
present paper examines how creditors’ learning process
involving one another’s strategies plays a role in the
contagion of a liquidity crisis from one ﬁrm to another.
That is, based on Chamley (1999) and Steiner (2008), who
investigate a repeated coordination game among the
same players, the present paper shows how creditors’
action in an initial coordination game (i.e., the ﬁrst ﬁrm)
inﬂuences other creditors’ strategic behavior and then the
result of a subsequent game (i.e., the second ﬁrm). This
approach highlights the importance of such a coordination mechanism among creditors in crisis episodes (e.g.,
Fischer, 1999; Radelet and Sachs, 2000).
This study examines a sequential framework in which
the rollover game among creditors for ﬁrm A takes place
before that for ﬁrm B. In the proposed model, creditors
hold loans for two ﬁrms’ investment projects. For each
ﬁrm, they can either roll over their loans until the
maturity date (in this case, they can get a full repayment
from the ﬁrm if the investment project succeeds) or recall
their loans in the interim stage (in this case, they can get
some premature liquidation value, i.e., collateral debt, but
less than the full repayment amount). The success of an
investment project depends on the fundamentals of the
ﬁrm and on the number of the ﬁrm’s creditors who

