
Journal of Financial Stability 9 (2013) 105– 116

Contents lists available at SciVerse ScienceDirect

Journal  of  Financial  Stability

journal homepage: www.elsevier.com/locate/jfstabil

A  simple  indicator  of  systemic  risk

Dilip  K.  Patroa,∗,  Min  Qib,  Xian  Sunc

a Market Risk Analysis Division, Office of the Comptroller of the Currency, United States
b Credit Risk Analysis Division, Office of the Comptroller of the Currency, United States
c Carey Business School, Johns Hopkins University, United States

a  r  t  i  c  l  e  i  n  f  o

Article history:
Received 15 December 2010
Received in revised form 13 March 2012
Accepted 16 March 2012
Available online 26 March 2012

JEL classification:
G01
G10
G18
G21
G28

Keywords:
Systemic risk
Correlation
Stock returns

a  b  s  t  r  a  c  t

We  examine  the  relevance  and  effectiveness  of  stock  return  correlations  among  financial  institutions  as  an
indicator  of  systemic  risk.  By analyzing  the  trends  and fluctuations  of  daily  stock  return  correlations  and
default  correlations  among  the  22 largest  bank  holding  companies  and  investment  banks  from  1988  to
2008,  we  find  that  daily  stock  return  correlation  is  a simple,  robust,  forward-looking,  and  timely  systemic
risk indicator.  There  is  an  increasing  trend  in stock  return  correlation  among  banks,  whereas  there  is no
obvious  correlation  trend  among  non-banks.  We  also disaggregate  the  stock returns  into  systematic  and
idiosyncratic  components  and  find  that  the  correlation  increases  are  largely  driven  by the  increases  in
correlations  between  banks’  idiosyncratic  risks,  which  give  rise  to increasing  systemic  risk.  Correlation
spikes  tend  to  predict  or  coincide  with  significant  economic  or market  events,  especially  during  the
2007–2008  financial  crisis.  Furthermore,  we  show  that  stock  return  correlations  offer  a perspective  on
the level  of systemic  risk  in  the  financial  sector  that  is  not  already  captured  by  default  correlations.  Stock
return  correlations  are  not subject  to data  limitations  or model  specification  errors  that  other  potential
systemic  risk  measures  may  face.  Therefore,  we  recommend  that  regulators  and  businesses  monitor  daily
stock  return  correlations  among  those  large  and highly  leveraged  financial  institutions  to  track  the  level
of systemic  risk.

Published by Elsevier B.V.

1. Introduction

The 2008 financial crisis, which was triggered by large write-
downs of bank assets related to subprime mortgages, has been
labeled as the most serious financial crisis since the Great Depres-
sion. One distinguishing characteristic of this crisis has been the
failure or distress of several large banks across the globe. Some
of the large U.S. banks that were affected, and in many cases,
had to be rescued by the government included Bear Stearns, Citi-
group, Lehman Brothers, Merrill Lynch, Wachovia, and Washington
Mutual. Many overseas banks, such as BNP Paribas, IKB, RBS, and
UBS were also severely affected by this crisis.1 This effect on
banks, in turn, resulted in a severe credit and liquidity crisis in the
financial markets. This type of risk, wherein the entire financial sys-
tem, including several markets and institutions is simultaneously
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1 Clearly, non-bank financial firms also played major roles in the crisis. Some of
these firms include Ambac, AIG, Fannie Mae, Freddie Mac, and MBIA; however, our
focus in this paper is on banks.

distressed, is generally described as systemic risk. If realized, sys-
temic risk impacts not only financial markets and institutions, but
also the real economy as a whole due to decreases in capital supply
and increases in capital costs.

Many governments and monetary agencies have expressed con-
cerns about the recent financial crisis and its potential systemic
effects and are calling for better management of systemic risk. For
example, the Basel Committee on Bank Supervision (BCBS) and the
Financial Stability Board (FSB) are considering policy options to deal
with systemically important firms; similarly the Dodd-Frank Act in
the U.S. has created a Financial Stability Oversight Council (FSOC)
and will create an Office of Financial Research (OFR). However,
before rushing to policy changes, such as requiring financial insti-
tutions to higher capital or liquidity requirements, or regulating
prime brokers (King and Maier, 2009), it is essential to better under-
stand systemic risk and how it can be measured and monitored.
For example, in testimony before the House Oversight Committee
of the U.S. Congress, Lo (2008) stated that a formal definition of
systemic risk is a starting point for regulatory reform, wherein sev-
eral quantitative measures of systemic risk should be monitored.
Acharya (2009) models systemic risk as the correlation of returns
on bank assets. Recently, Caruana (2010) examines systemic risk as
a negative externality in the cross-sectional and the time dimen-
sions, and discusses financial regulatory policies designed to reduce
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externalities along each dimension, the role of monetary and fiscal
policy, and the national and international policy coordination.

The main contribution of this paper is to analyze the relevance
and effectiveness of large banks’ stock return correlations as a sim-
ple indicator of systemic risk. Correlation is one of several measures
that have been proposed by Lo (2008) and Acharya (2009) as indi-
cators of systemic risk. Clearly, high correlations among banks are
a necessary condition for systemic failures because a single event
is unlikely to cause broad-based dislocation over a relatively short
period of time if correlations are low. For example, Das and Uppal
(2004) study the effect on portfolio choice of systemic risk. They
find that returns on international equities are characterized by
jumps that occur at the same time across countries, implying that
conditional correlations between equity returns are higher in the
periods with higher systemic risk.

In this analysis, we exclusively select bank holding companies
(BHCs) and investment banks with total assets in excess of $100
billion as of the last quarter of 2006 and examine their daily stock
return correlations. The reason to include the large banks is because
they are highly leveraged. Therefore, the correlations among them
should be an economically significant indicator. These correlations
are estimated for quarterly, yearly, and other sub-period hori-
zons from 1988 to 2008. First, we observe that the average mean
and median stock return correlations among these 22 banks have
shown an upward trend and have tripled from 1988 to 2008. These
findings support the recommendation of Acharya (2009) that pru-
dential regulation should also consider the correlated risk of banks
with other banks. On the other hand, stock return correlations
among non-bank firms in the Dow Jones Industrial Average (DJIA)
have only increased by approximately 25% over the same period.
Second, several correlation spikes have been observed over the
aforementioned 21-year period. These spikes are associated with
significant economic events, such as the 1998 Russian financial cri-
sis that triggered the collapse of Long Term Capital Management,
the 2001 recession, and the 2007 subprime crisis that triggered the
recent financial crisis.2 Interestingly, non-banks also show higher
levels of stock return correlations around these times.

We also examine if the increase in correlations are driven by
systematic risk or idiosyncratic risk by using the Fama-French
three-factor model and a four-factor model which includes the
three factors of the Fama-French model and a “bank” industry fac-
tor. We  find that although on average banks’ idiosyncratic risks
have been decreasing, there is significant increase in the corre-
lations of banks’ idiosyncratic returns suggesting that banks are
undertaking more correlated investments, which in turn gives rise
to increasing systemic risk.

Our empirical findings on the trend of the correlations of banks’
systematic returns and idiosyncratic returns are consistent with
the systemic risk-shifting incentive of banks suggested by Acharya
(2009), who argues that banks prefer correlated investments which
give rise to an inefficiently high correlation of asset returns in order
to survive together, or fail together. Traditional bank regulatory
practices are based only on a bank’s own risk, which are likely
to fail to detect aggregate risk-shifting behavior. We offer clear
empirical evidence that the use of correlations of stock returns can
offer meaningful insights to banks’ individual risk as well as aggre-
gate risk, and thus should be considered in macro-prudential bank
supervision.

Another contribution of this paper is to investigate an alter-
native correlation measure, namely, default correlations based on
default probabilities produced by reduced-form, structural, and

2 See Rigobon (2003) for a complete list of dates with large market moves.

hybrid credit risk models.3 Mixed results can be observed from
default correlations for the purpose of monitoring systemic risk. As
the subprime crisis began to unfold in 2007, the default correla-
tions produced by almost all of the credit risk models covered in
our study did not increase, and in fact, decreased. Although default
correlations spiked in the first quarter of 2008, models relying
on default correlation movements would be reactive rather than
proactive in managing systemic risk. Furthermore, default corre-
lations significantly vary across different default methods. Default
correlation results are not included due to space limitations.4

In sum, our objective is to examine if a “simple” indicator may
serve the purpose of monitoring systemic risk. We  contribute to
the literature by pointing out that stock return correlations are a
useful indicator of systemic risk. The pattern of correlation move-
ments, such as spikes, can be used with other measurements to
determine the likelihood of systemic failure. The rest of the paper
is organized as follows. In Section 2, we review the literature and
discuss the arguments that support the use of stock return cor-
relations as an indicator of systemic risk. Section 3 describes the
data collected in this study and the methodology used in the anal-
ysis, while Section 4 discusses the empirical results on stock return
correlations and default correlations. Section 5 presents the corre-
lations of systematic returns and idiosyncratic returns. Section 6
concludes.

2. Literature review and supporting arguments

Systemic risk was first investigated in the early 1990s around
the passage of the Federal Deposit Insurance Corp. Improvement
Act of 1991 (FDICIA). Since this time, systemic risk has been vig-
orously investigated and, in particular, has been the focus of many
studies since the beginning of the recent financial crisis. De Bandt
and Hartmann (2000) provide a very comprehensive survey of the
literature that addresses systemic risk. One strand of literature has
attempted to define systemic risk. As new literature emerges, there
seems to be more disagreement than consensus regarding the defi-
nition of systemic risk (Bartholomew and Whalen, 1995; Goldstein,
1995; Kaufman, 1995).

We  believe the following definition of systemic risk should
direct the development of systemic risk measures: systemic risk
is the likelihood of experiencing a systemic failure, a broad-based
breakdown of the financial system that is triggered by a strong
systemic event (e.g., a financial institution failure), which severely
and negatively impacts the financial markets and the economy in
general.5 This definition also relates systemic risk to how credit risk
can be generally measured using the probability of default (PD),
loss given default (LGD), and exposure at default (EAD). In this con-
text, systemic risk can be measured by the probability, severity,
and exposure of a systemic failure. It is important to distinguish
systemic risk from a systemic event and from systemic failure. Sys-
temic risk is not systemic failure, even when such a risk is high.

3 The term default correlation connotes different things in different contexts.
Following Jarrow and van Deventer (2005), we  calculate default correlations from
the  time-series of default probabilities provided by the various default models of
Kamakura.

4 These results are available upon request.
5 Our measure aims to indicate systemic risk for financial markets as a whole and

not  measure the “systemic” importance of an individual bank. Therefore, we  do not
address the issue of which banks may be more “systemic” than others – for such
issues, we refer the reader to papers by Adrian and Brunnermeier (2009), Thomson
(2009),  and the IMF  (2009).  Others who  similarly try to estimate systemic risk for the
financial system include Bartram et al. (2007). Some papers focus on the financial
system as a whole and try to capture financial sector linkages, whereas others focus
on  the institutional level. Clearly, the former has implications for the latter. Our
paper belongs to the former group.
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