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Systemic risk has two separate dimensions: First, the buildup of systemic vulnerabilities (cyclical dimension)
and second, the propagation of risk (cross-sectional dimension). But in practice, these dimensions of systemic
risk are not independent. The severity of systemic risk materialization is hardly divorced from the buildup of
macro excesses in financial credit and asset prices. In this paper, we propose a new method - the CoJPoD - for
linking these two dimensions. We show that combining the two dimensions into a conditional measure of
financial market implied banking sector distress is particularly useful for signaling the onset of crises - when
information on their potential severity is scarce. In this sense, explicitly linking the two dimensions of systemic
risk may contribute to improving the precision with which macroprudential policies are set. Specifically, such
a perspective may well indicate when core macroprudential instruments, such as countercyclical capital

buffers, should be released - thereby enabling policy makers to take timely actions to mitigate the severity of
financial crises.
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Holistic view of macroprudential policy

In financial crises, relatively small initial financial losses at the banking level can be endogenously magnified to
systemic dimensions through interconnectedness and contagion. The prospect of such systemic amplification
mechanisms may depend on the degree of leverage in the financial system, which varies with the financial cycle.
This implied dependence suggests a clear role for methods which adequately provide a measurement of the
buildup of vulnerabilities, upon which changes in the interconnectedness structures of banks are conditional.
However, the empirical literature suffers from an effective separation between papers analyzing the buildup of
cyclical risk and those analyzing structural amplification and contagion (see Benoit et al. (2017)). Such a
separation might also inhibit a holistic view of macroprudential policy, resulting in methods suitable for
informing the setting of structural buffers that buttress the resilience of systemic institutions being considered
separately from methods used to inform the setting of time varying buffers to counter country financial cycles.

Conceptually, strong links exist between national financial cycles and associated banking systems. In practice, this
is borne out by the link between bouts of systemic stress in banking systems (as measured by banks’ joint
probability of default, or JPoD, which covers the cross-sectional dimension of systemic risk) and corrections in
the buildup of vulnerabilities (as measured by the financial cycle, which captures the cyclical dimension of
systemic risk and is a proxy for system-wide balance-sheet leverage) - see Figure 1, which confirms this
relationship for the United States. In particular, systemic risk appears to be most virulent when its cyclical and
cross-sectional dimensions coalesce, as indicated by a downturn in the financial cycle and a jump in the JPoD
around the period of the Global Financial Crisis, for instance. Research has confirmed this, showing that economic
welfare suffers most in deep recessions (see Claessens et al. (2012)), when financial fragility combines with
downturns in financial cycles. That is, in contrast to standard recessions, financial recessions occur less
frequently, are deeper, and last longer - particularly when combined with a banking crisis. Empirical and
theoretical research has confirmed that financial recessions follow credit booms (see Jorda et al. (2013),
Schularick and Taylor (2012), and Boissay et al. (2016)), underscoring how credit growth, in particular, is an
essential part of the buildup of imbalances presaging financial recessions and the subsequent unwinding of these
imbalances. At the same time, financial cycles exhibit considerable persistence, with evidence of marked duration,
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Figure 1: Financial cycle and banks’ joint probability of default
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Linking the cross-sectional and cyclical dimensions of systemic risk

We offer a method to empirically capture the interactions between the cyclical and cross-sectional dimensions of
systemic risk. We do so by deriving the JPoD from banks’ joint density of equity returns conditional on the future
state of the financial cycle, and term the resulting measure “conditional joint probability of default”, or “CoJPoD”
for short. The empirical measure of the cyclical dimension of systemic risk is the financial cycle estimated using
the method of Schiiler et al. (2015, 2020). This method summarizes aggregate financial conditions by extracting
the momentum common to credit and prices in equity, bond and property markets (thus capturing fundamental
balance-sheet leverage at the financial system level). The empirical measure of the cross-sectional dimension of
systemic risk is the joint default probability among several banks (thereby measuring the propagation of shocks),
estimated using the methodology of Segoviano (2006) and Segoviano and Goodhart (2009). This measure aligns
well with systemic banking crises. Importantly, our proposed method allows for conditioning on future tail
outcomes on the financial cycle at any point in time, even when financial conditions are currently benign, which
makes our method a useful tool for scenario analysis. We also propose the ACoJPoD, a measure that highlights the
systemic risk amplification potential from a deteriorating financial cycle. Specifically, ACoJPoD is defined as the
difference of the CoJPoD conditional on a realization of the financial cycle in its lower tail compared to the CoJPoD
conditional on a realization of the financial cycle at its median.

Overall, we find that our integrated empirical treatment of the cross-sectional and cyclical dimension of systemic
risk sharpens the identification of crisis regimes and, in particular, their onsets. Neither the JPoD nor the financial
cycle individually signal the onset of crises with great precision, with the financial cycle performing worse than
the JPoD. For the selected jurisdictions (euro area, United Kingdom, United States), we find that the ACoJPod
significantly outperforms the JPoD in signaling the onsets of crises, improving on the JPoD’s capacity by up to 24
percentage points. But also regarding the identification of crises, more generally, we find that the ACoJPod
significantly improves on the capacities of the JPoD. The intuition behind our result is that financial cycle
downturns amplify banks’ joint probability of default. Similarly, financial cycle upturns dampen banks’ joint
probability of default. Therefore, linking these measures increases the precision with which one can distinguish
systemic events from non-systemic events.

Increasing macroprudential policy precision

In this sense, we provide initial evidence that linking the cross-sectional dimension of systemic risk and the
cyclical dimension of systemic risk can improve the precision with which macroprudential policies are set.
Conditioning the joint density of banks’ prospective equity returns on the financial cycle provides a needed
policy-relevant perspective on the potential virulence of cross-sectional measures of systemic risk. This is
because default probabilities (via dependence and potential contagion) are reduced if the financial cycle indicator
does not predict risks due to system-wide balance-sheet leverage in the future.

Specifically, our approach may provide a valuable perspective for better understanding when time-varying
capital requirements, such as countercyclical capital buffers, should be released, as it signals the onsets of
financial crises with greater precision, mapped to the amplification of systemic risk. This perspective may
thereby enable policy makers to take timely actions to mitigate the severity of financial crises.

Beyond this risk materialization phase, the ex ante phase of prudential policy is also relevant, as our measure
highlights the complementary nature of preventative macroprudential measures in financial downturns. That is,
our approach can also be used to conduct systemic stress tests by conditioning on severe, but plausible, tail
outcomes of prospective financial cycle developments. It may thus highlight measures which reduce the
interdependence of banks in stress periods and measures which address phases in which vulnerabilities build up
in the financial cycle.

www.suerf.org/policynotes SUEREF Policy Brief, No 502 3



About the authors

Paul Bochmann is a Financial Stability Expert in the Systemic Risk and Financial Institutions Division of the
European Central Bank (ECB). He holds a M.Sc. in Statistics from Humboldt University Berlin. His research interests
are in the fields of systemic risk, time series analysis and financial economics.

Paul Hiebert heads the Systemic Risk and Financial Institutions Division of the European Central Bank (ECB). In this
role, he leads systemic risk analysis for the euro area feeding into the ECB’s flagship Financial Stability Review, as
well as macroprudential policy for the largest euro area banks. Paul also acts as co-chair of the ESRB’s Analytical
Working Group, as well as the Eurosystem’s Macroprudential Analysis Group. In recent years, Paul has also been
leading climate-related initiatives of the European Systemic Risk Board as well as Basel Committee on Banking
Supervision. These roles build on over 20 years of experience within the ECB, the International Monetary Fund, the
Reserve Bank of Australia and the Canadian Department of Finance in various capacities—spanning economic,
financial and policy functions for a wide range of countries. He has published on a diverse set of topics, including
financial cycles, climate change, global banking, macroprudential policy, housing markets, and fiscal policy.

Yves Schiiler is a senior economist at the Research Centre of the Deutsche Bundesbank. He previously held positions
at the research department of the Inter-American Development Bank, the Directorate General Macro-Prudential
Policy and Financial Stability and the Directorate General Research of the European Central Bank. Yves holds a PhD
in Economics from the University of Konstanz and completed the Swiss Program for Beginning Doctoral Students in
Economics. His research area is macro-finance and climate economics. Homepage:
https://sites.google.com/site/yvesschueler/home

Miguel Segoviano is Denmark Mission Chief and co-leader of the financial sector analytical working group of the
European Department (IMF). Miguel has over 18 years of experience in the international public and private sectors
in various countries, focusing on macroeconomic and financial stability policy and developing quantitative
methodologies for assessments of financial stability, systemic and institutional risks and macro-financial linkages
with a focus on the use of quantitative measures for policy-making. He has worked at the IMF for 13 years and has
been responsible for stress testing and quantitative systemic risk assessments in major Financial Sector Assessment
Programs (FSAPs), including the U.S., U.K, Canada, Mexico, Denmark, Switzerland. Miguel has contributed to various
IMF Global Financial Stability Reports (GFSRs), and has led technical cooperation and assistance projects with
central banks in Germany, France, Italy, Norway, Sweden, India, Indonesia, Malaysia, Korea, Israel, Ireland, Chile and
the European Central Bank.During 2010-13, he occupied the position of Director General of Risk in the Mexican
Financial Supervisory Agency, where he contributed to the transformation of the regulatory and supervisory
frameworks to make them risk-based compliant. He also contributed to the establishment of the financial stability
committee in Mexico. He has worked in the private sector as a quant risk modeler at Citibank, Deutsche Bank and
the Royal Bank of Canada. Miguel holds a Ph.D. in quantitative finance and a M.Sc. and Bachelor's degree in
economics from the London School of Economics.

www.suerf.org/policynotes SUEREF Policy Brief, No 502 4


https://sites.google.com/site/yvesschueler/home

References

Benoit, S., J. Colliard, C. Hurlin, and C. Pérignon (2017). Where the risks lie: A survey on systemic risk. Review of
Finance 21, 109-152.

Bochmann, P., Hiebert, P., Schiiler, Y., and Segoviano, M. (2022): Latent fragility: Conditioning banks’ joint
probability of default on the financial cycle. ECB Working Paper 2698.

Boissay, F., F. Collard, and F. Smets (2016). Booms and banking crises. Journal of Political Economy 124, 489-538.

Claessens, S., A. Kose, and M. Terrones (2012). How do business and financial cycles interact? Journal of
International Economics 87, 178-190.

Schularick, M. and A. Taylor (2012). Credit booms gone bust: monetary policy, leverage cycles, and financial
crises, 1870-2008. American Economic Review 102, 1029-1061.

Schiiler, Y., P. Hiebert, and T. Peltonen (2015). Characterising the financial cycle: A multivariate and time-varying
approach. ECB Working Paper 1846.

Schiiler, Y., P. Hiebert, and T. Peltonen (2020). Financial cycles: Characterisation and real-time measurement.
Journal of International Money and Finance 100, 102082.

Segoviano, M. (2006). Consistent information multivariate density optimizing methodology. FMG Discussion
Paper.

Segoviano, M. and C. Goodhart (2009). Banking stability measures. IMF Working Paper.

SUERF Publications

Find more SUERF Policy Briefs and Policy Notes at www.suerf.org/policynotes

SUERF

The European Money
and Finance Forum

SUERF is a network association of = SUERF Policy Briefs (SPBs) serve to  All rights reserved.
central bankers and regulators, promote SUERF Members' economic
academics, and practitioners in the views and research findings as well as  Editorial Board

financial sector. The focus of the
association is on the analysis,
discussion and understanding of
financial markets and institutions, the
monetary economy, the conduct of
regulation, supervision and monetary

policy.

SUERF’s events and publications
provide a unique European
network for the analysis and

discussion of these and related issues.

economic policy-oriented analyses.
They address topical issues and
propose solutions to current economic
and financial challenges. SPBs serve to

increase the international visibility of
SUERF Members' analyses and
research.

The views expressed are those of the
author(s) and not necessarily those of
the institution(s) the author(s) is/are
affiliated with.

Ernest Gnan

Frank Lierman
David T. Llewellyn
Donato Masciandaro
Natacha Valla

SUEREF Secretariat

c/o OeNB

Otto-Wagner-Platz 3

A-1090 Vienna, Austria

Phone: +43-1-40420-7206
www.suerf.org e suerf@oenb.at

www.suerf.org/policynotes

SUEREF Policy Brief, No 502



https://www.suerf.org/policynotes

