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a b s t r a c t

This paper proposes a component approach to systemic risk which allows to decompose the risk of the
aggregate financial system (measured by Expected Shortfall) while accounting for the firm characteristics.
Developed by analogy with the Component Value-at-Risk concept, our new systemic risk measure, called
Component ES, presents several advantages. It is a hybrid measure, which combines the Too Interconnected
To Fail and the Too Big To Fail logics. CES relies only on publicly available daily data and encompasses the
popular Marginal ES measure. CES can be used to assess the contribution of a firm to systemic risk at a
precise date but also to forecast its contribution over a certain period. The empirical application verifies
the ability of CES to identify the most systemically risky firms during the 2007–2009 financial crisis. We
show that our measure identifies the institutions labeled as SIFIs by the Financial Stability Board.

� 2014 Elsevier B.V. All rights reserved.

1. Introduction

The recent global financial crisis has led to the renewal of the
financial regulation debate through the emergence of concepts like
systemic risk and the notion of a macroprudential approach to
regulation and supervision, i.e. limitation of financial system-wide
distress. In this context, a key issue for regulators is the identifica-
tion of the so-called Systemically Important Financial Institutions,
SIFIs. As the Financial Stability Board (2010), we define the SIFIs
as financial institutions ‘‘whose disorderly failure, because of their
size, complexity and systemic interconnectedness, would cause signif-
icant disruption to the wider financial system and economic activity’’.
According to the Basel III agreements, these institutions should
face a capital ‘surcharge’ determined according to the ‘negative
externalities’ they generate, i.e. their contribution to the aggregate
risk of the financial system.1

How can these SIFIs be identified? This is the key question in
the design of a framework for implementing macroprudential
regulation such as the one proposed by the Basel Committee for
Banking Supervision. Two main perspectives can be identified in
this literature. One stream of research focuses on structural model-
ing of bank’s balance-sheet positions/strategies in terms of assets
and debt (Greenwood et al., 2012; Gouriéroux et al., 2012). How-
ever, the corresponding data are not publicly available, rendering
the regulators using them unable to reveal to the markets the
reasons behind their decisions.

The second approach relies on public market data (market
returns, total asset returns, option prices or CDS spreads).2 The
baseline idea is to reveal the financial interdependencies from these
market-data without any knowledge of the (publicly unavailable)
cross-positions of financial institutions. One common feature of
these market-based approaches is that they consider an aggregate
risk measure for the financial system, typically the Value-at-Risk,
VaR or the Expected Shortfall, ES and they aim at quantifying the
contribution of each firm to the overall risk of the system. Then,
the systemic risk analysis is closely related to the portfolio risk
analysis. The logic is the same: it consists in determining the
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1 In particular, the Basel Committee on Banking Supervision distinguishes between
the factors useful for assessing whether a financial institution in general is
systemically important (size, complexity, interconnectedness) and the exact factors
used to identify Global Systemically Important Banks (G-SIB) which, apart from the
three aforementioned ones also include the lack of readily available substitutes for
the financial infrastructure it provides, and its global (cross-jurisdictional) activity.

2 For a survey on systemic risk measures, see VanHoose (2011) and Bisias et al.
(2012). In contrast to the BCBS-approach, the market-based methods are suitable only
to listed financial institutions and they are subjected to model risk (Danielsson et al.,
2011).
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contribution of a given asset (respectively financial institution) to
the risk of the portfolio (respectively financial system).

In this context, the simplest procedure to implement is a mar-
ginal one, that reflects the sensitivity of the risk of the system to
a unit change in a firm’s weight in the financial system, i.e. relative
size. A representative example is the Marginal Expected Shortfall,
MES proposed by Acharya et al. (2010). But the marginal approach
has the major inconvenient that it does not account for the level of
the firm’s characteristics, e.g. size, leverage, in line with the Too Big
To Fail paradigm. Major consequences in terms of SIFIs identifica-
tion follow from this stylized fact: a small, unlevered firm can ap-
pear more systemically risky than a big, levered one. For example,
the financial institutions that make the top five ranking of Acharya
et al. (2010) for the period between June 2006 and June 2007
according to MES are IntercontinentalExchange Inc., E Trade Financial
Corp, Bear Stearns Companies Inc., N Y S E Euronext, and C B Richard
Ellis Group Inc. Apart from Bear Stearns, which was bought by
JPMorgan in March 2008, little was said about these firms during
the global financial crisis. The reason behind this is simple: MES
clearly privileges the Too Interconnected To Fail logic to the TBTF
one. Furthermore, the sum of MES associated with the firms in
the system does not equal the financial system’s aggregate loss
as measured by ES.

Brownlees and Engle (2012) extended the MES to SRISK by tak-
ing into account the size and the leverage of the financial institu-
tion. SRISK measures the capital shortfall of a financial institution
during a crisis in the whole financial system. Formally, it depends
on the long-run MES, market value, liabilities and in this sense it
can be considered as a nice compromise between the TITF and
the TBTF paradigms. Brownlees and Engle show that this measure
allows to identify the SIFIs as done by the Bank for International
Settlements/Financial Stability Board (FSB)/G-20 (Financial
Stability Board, 2011).3 The main advantage of the SRISK compared
to the list of SIFIs released by FSB, is that it can be computed at a
higher frequency (daily) with no cost (see the NYU’s website, Vlab).
However, it should be noted that in fact, the SRISK measure com-
bines high frequency market data (daily stock prices and market
capitalization) and low frequency balance sheet data (leverage). To
provide a daily forecast of their measure, Brownlees and Engle are
then constraint to assume that the liabilities of the firm are constant
over the period of crisis.

In this paper we propose a new systemic risk measure called
Component Expected Shortfall (CES thereafter), which addresses
the main drawbacks of MES and SRISK. The CES of a financial insti-
tution measures the firm’s ‘absolute’ contribution to the ES of the
financial system. Formally, CES corresponds to the product of
MES and the weight of the institution in the financial system, i.e.
relative market capitalization. Our measure can be easily used to
identify the SIFIs: the larger CES, the greater the contribution and
the more systemically risky the institution. In addition, CES makes
it possible to easily decompose the risk of the aggregate financial
system (measured by ES) according to the institutions therein.

This original measure presents several advantages. First, in con-
trast to the aforementioned marginal approach, our method in-
cludes by definition the weight of the firm in the financial
system and hence the size of the institution. Similarly to SRISK,
CES can be labeled as a hybrid systemic risk measure, which com-
bines the TBTF and the TITF paradigms. Second, our systemic risk
measure relies only on daily market data and hence could be used
as a real-time systemic risk measure. Contrary to SRISK, no
assumption is made on the constancy of the liabilities or the

leverage during the crisis period. In addition, the ES of the financial
system at a precise date equals the sum of CES for all the institu-
tions in the system at that moment. This is an appealing character-
istic of CES that greatly simplifies interpretation since it is possible
to compute at each date the contribution in percentage of each
financial institution to the global risk of the financial system
(measured by ES). Therefore it becomes a good candidate for regu-
latory authorities selecting which institutions to monitor, with a
view to discouraging practices that increase systemic risk. Most
importantly, CES can be used not only to assess the contribution
of a firm to the risk of the system at a precise date in-sample,
but also to forecast (out-of-sample) its contribution over a period.
Our innovative, forward-looking risk measure is hence well-suited
to policy decisions oriented toward preventing the accumulation of
systemic risk.

An empirical application on a set of financial institutions similar
to that employed by Acharya et al. (2012), Brownlees and Engle
(2012) and Acharya et al. (2010) evaluates the ability of CES to
identify the most systemically risky financial institutions at a spe-
cific date. Indeed, we show that CES not only classifies as system-
ically risky the firms that historically experienced distress one
day later (in-sample, one-step-ahead analysis), but it also correctly
identifies the largest contributors to systemic risk in the following
six months (out-of-sample, long-term analysis). A robustness
check analysis shows that CES is not only able to identify SIFIs
but also to accurately capture the level of risk in the system during
different economic periods (crisis/calm).

Two major implications in terms of policy can be emphasized.
First, we show that most of the systemic risk is concentrated in a
small number of institutions. For example, the first five SIFIs on
29/08/2008, Bank of America, JPMorgan, Citigroup, AIG, and Wells
Fargo and Co regroup 46.99% of the aggregate risk. Therefore,
imposing a tighter supervision to a handful of institutions can im-
prove the stability of the financial system. Second, SIFIs ranking
provided by CES is relatively stable in time. The riskiest financial
institutions are the same from one period to another, supporting
the revision of regulatory rules every few years.4 Moreover, this
simple systemic risk measure allows one to find the same ranking
as Brownlees and Engle (2012) who, in turn, compared theirs with
the one published by the FSB (2011).

The rest of the paper is structured as follows. Section 2 intro-
duces the econometric methodology lying behind our CES systemic
risk measure. Section 3 details the estimation and forecasting pro-
cedures. Section 4 presents the main empirical results for a set of
top US financial institutions, while Section 5 concludes.

2. Methodology

In this paper, we propose an original method to identify system-
ically risky financial institutions. Let us consider a financial system
composed of n institutions. rmt denotes the aggregate return of the
financial system on day t and rit the corresponding return of firm i.
The financial system’s global return (market return thereafter) is
defined as the value-weighted average of all firm returns

rmt ¼
Xn

i¼1

witrit; ð1Þ

with wit the weight of the ith firm in the financial system at time t.5

These weights are given by the relative market capitalization of the
financial institutions.

3 See Hurlin et al. (2013) for a general testing framework for the equality of
conditional risk measures (SRISK in particular) for different financial institutions,
which is able to identify a meaningful ranking of buckets containing equally risky
firms in each bucket.

4 BCBS suggests revising the cluster of SIFIs every three years.
5 Since we use log-returns instead of arithmetic returns, as in Brownlees and Engle

(2012), a slight approximation error appears. See Caporin and De Magistris (2010) for
the adjustment term that solves this issue.
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