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Motivation

• In the aftermath of the GFC, the financial cycle and systematic risk
have (again) become much discussed and analysed topics

– in response to the GFC, macroprudential policy was formed
with its focus targeted at the systemic risk development in the
financial sector

• We investigate the extent to which various structural risks could 
exacerbate the materialization of cyclical risk during a financial 
cycle downturn

– cyclical component of systemic risk = dynamic evolution of the 
financial cycle

– structural component of systemic risk = structural features of 
the financial sector and real economy 

• We focus on the 2006q1-2019q4 period surrounding and following 
the GFC outbreak

CNB Research Open Day - Czech National Bank 2



Contribution to the Literature

• 1) We add to the literature on financial cycles:

– we primarily show the extent to which various structural risks could 
exacerbate the materialization of credit risk (as seen through increase in 
nonperforming loans to total loans ratio, NPL) during a financial cycle 
downturn

• 2) We also contribute to the literature studying the financial system 
structure and its implications for lending and economic growth:

– recent studies recognize that the course of financial crises is directly affected 
by certain structural characteristics of the financial sector (Rose and Spiegel 
2012 JIE, Dawood et al. 2017 JFS; Langfield and Pagano, 2016 EP; Bats and 
Houben, 2020 JBF)

– we consider a more comprehensive sample of structural risks than others
(Stremmel and Zsámboki, 2015 ECB and Ari et al, 2020 ECB) 

– we show that also other structural characteristics of the financial system might
be of importance -> such as real estate exposure concentration, the level of 
indebtedness or the banking sector profitability and leverage ratio
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Data on Cyclical, Credit and Structural Risks

• Quarterly country-level data from 30 advanced countries in 2006Q1 –
2019Q4 

– period is focused on cyclical risk downturns during and after the GFC
– a textbook example of a crisis created by endogenously 
accumulating imbalances in the financial sector (similarly to the 
eurozone debt crisis that followed)

– we do not assess Covid-19 crisis

• We rely on three types of data:

– 1) a measure of cyclical (and credit) risk

– 2) a dataset covering all sorts of structural risks.

– 3) various macro-financial controls from numerous data sources

• We use two approaches:

– Event study approach

– Panel regression analysis
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How To Measure Cyclical and Credit Risk

• 1) A composite financial cycle indicator should be more successful than a single measure in 
reducing the uncertainty arising from the unclear definition of the financial cycle:

– following Drehmann et al. (2012 BIS) and Borio (2014 JBF) in combining the information 
captured in the development of credit aggregates and property prices into a single 
financial cycle measure

– we use the band-pass filter (Christiano & Fitzgerald,2003), to extract the cyclical
component of the series under consideration and then we use PCA to get Financial Cycle
Indicator (FinCyc)

• 2) We also consider the financial cycle index (FCI) developed by Drehmann et al. (2012) and 
used in BIS studies and a domestic cyclical systemic risk indicator (dSRI) introduced in Lang 
et al. (2019) and used by the ECB

• 3) We also consider a subset of the cyclical risk – the credit risk which we proxy by 
the NPL ratios:

– distinction between cyclical and structural risk factors seems clear in theory, some 
structural variables can also have a cyclical component

– however there is no trivial two-way relationship between the level of structural risks and 
the level of credit risk materialisation
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How To Measure Cyclical and Credit Risk
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Event-Study Approach

• We adopt a phase-centric approach, originally proposed for the analysis of a 
business cycle (Burns and Mitchell, 1946) – turning point analysis

– a first look at the relationship between financial downturns, credit risk materialization and 
structural risks

– we focus on the recessionary phase of a financial cycle (from peak to trough) = one unit of 
cyclical time

• Our specific methodology to identify turning points is based on Harding and Pagan
(2002)

– changes in log levels of the variables

– local maxima and minima of our the FinCyc indicator, while imposing certain rules:

• we require the duration of the materialization phase to be at least 4 quarters (d=4)

• break between individual cycles is set to be at least 4 consecutive quarters of growth

• Having specified the turning points, we proceed by computing for each country in 
our sample the amplitude of cyclical risk materialization (𝐴𝑚):

𝐴𝑚 = 𝑓𝑚𝑎𝑥 − 𝑓𝑚𝑖𝑛 × 𝑑
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Event-Study Approach

• We identify 69 phases of cyclical risk materialization in our sample of countries 
over the period 2006Q1-2019Q4 (amplitudes of cyclical risk materialization)

• A majority of countries in the sample experienced at least two episodes of cyclical 
risk materialization, lasting from 6 to 9 quarters on average

– The first identified amplitude was the most intense which is not surprising as it is linked 
for most countries to the period surrounding the GFC.

– The second amplitude captures the period of Eurozone sovereign debt crisis

– The third amplitude is mostly country specific, without a clear common denominator

• The most severe materialization phase was identified in case of Greece, the United 
States, Portugal and Italy
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Event-Study Approach – Correlation
Analysis

• We match the identified amplitudes of cyclical risk materialization with the levels 
of individual structural risks – then we run a correlation analysis

Q1: Did the initial level of structural risks determine the extent to which cyclical risk
materialized? 

1. we consider the level of the structural indicator at the start of the
materialization phase

2. if 𝑓𝑡 marks the start of first financial cycle materialization phase at 2008Q3 
and the end at 2010Q4, we pair the 𝐴𝑚 value [(2008Q3 value - 2010Q4 value) 
times 10] with the level value of structural risk indicator at 2008Q3

Q2: How did structural risks evolve over the whole course of cyclical risk 
materialization?

1. we calculate the difference between the end and start values of structural 
indicators, following the start and end dates of cyclical risk materialization

2. under this approach, we would pair the 𝑓𝑡 value [(2008Q3 value -- 2010Q4 
value) times 10] with the difference between the level value of structural risk 
indicator at the end and the start dates (i.e. 2010Q4 value -- 2008Q3 value)
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Correlation of Cyclical and Structural Risks

• lower starting level of financial sector resilience 
means deeper and longer materialization of 
cyclical (and credit) risk

• the starting level of government debt is also 
positively correlated with Am and NPL

• Am and NPL/L are highly correlated

• more severe financial cycle downturn associated with
an increase in the banking sector resilience but also
more severe deterioration of the liquidity

• higher cyclical and credit risk materialization coincides 
with faster growth of private and public debt
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Panel Regression Approach

• Unbalanced  cross-country  time  series  data  set comprising  30  OECD  countries  
over  the  period 2008Q3-2019Q4

• Panel regression (static), beta coefficients interpreted as elasticities: 

• We concentrate only on risk materialization phase, e.g. we only consider periods 

when 𝐶𝑟𝑒𝑑𝑖𝑡_𝑅𝐼𝑆𝐾𝑖𝑡
𝑚𝑎𝑡 increases on a quarter-to-quarter basis

• We use (i) the NPL ratio as a credit risk approximation (a subset of a 

cyclical systemic risk)

• We then use (ii) various composite indicators of cyclical systemic risk 

(and we are aware that structural risks may have a cyclical component 

similar to that of cyclical systemic risk indicators)

• We consider different model specifications based on the selection of structural 
risks in the vector 𝑺𝒕𝒓𝒖𝒄𝒕𝑖𝑡−4 (bearing in mind the risk of multicollinearity)

𝐶𝑟𝑒𝑑𝑖𝑡_𝑅𝐼𝑆𝐾𝑖𝑡
𝑚𝑎𝑡 = 𝛼 + 𝛽𝑺𝒕𝒓𝒖𝒄𝒕𝑖𝑡−4 + 𝛾𝑿𝑡−4 + 𝛿𝑡 + 𝜃𝑖 + 휀𝑖𝑡
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Structural Risks and Credit Risk

Materialization

• The estimated parameters are robust to changes in the empirical specification and the use of 
composite cyclical risk indicators as the dependent variable (Appendix) instead of NPLs. 



Considering the Thresholds of Structural Risks

• threshold for the sample split: the average of the given indicator over the three-

year window ahead of the start of our sample period in 2008Q3 14



Conclusion and Discussion

• We show that past accumulation of structural risks may influence the extent 
to which credit risk (and cyclical risk) materialize during financial cycle 
downturns:

• among these risks, private and public sector indebtedness, banking sector 
resilience and the concentration of real estate exposure stand out

• we show that above threshold levels of structural risks prior to financial cycle 
contractions substantially amplify the materialization of credit risks and the 
financial cycle contraction itself

• The elevated levels of some of the structural risks identified may be related 
to the long-standing accommodative economic policy:

• low-for-long possibly leads to structural changes in the financial system and 
restricts the natural materialization of accumulated systemic risk during 
financial cycle contractions
-> bigger role for macroprudential policy? 

• Countries with high levels of structural risks should be more proactive in 
increasing capital buffers during the expansionary phase of the financial
cycle
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Back-up slides
Appendix
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Systemic Risk: an Overview

• The impact of systemic risk on real economy is directly 
observable only once it materializes:

– cyclical risk illustrate the evolution of systemic risk 
during one phase of the financial cycle (i.e. its 
build-ups and materializations)

– structural risks illustrate the level of systemic risk 
accumulated over time and has the potential to 
amplify the impact of adverse economic shocks

• The cyclical risk (and the related financial cycle) is well 
covered by the current literature

– credit and house prices indicators (Borio & Zhu 
2012, Aikman et al. 2015, BIS 2017).

• Structural risks are analyzed separately while the aim is 
often to identify threshold values (Pescatori et al., 2014 
IMF; Lombardi et al., 2017 BIS). 

– but it abstracts from the relationship of structural 
risks and cyclical risks and from some amplification 
channels of structural risks (Table 1)

– moreover, structural risks may develop in clusters

Figure 1: Stylized Interplay Between the Cyclical
and the Structural Part of Systemic Risk
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Further Insights From the Correlations
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Structural Risks may Develop in Clusters
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Structural Risks and Credit Risk

Materialization
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Note on Endogeneity

• A possible concern could be that during a financial cycle downturn, structural risks 
tend to increase as a result of, for example, government support of the economy, 
so that 𝑐𝑜𝑣 𝑺𝒕𝒓𝒖𝒄𝒕, 휀 > 0 (inflating betas)

• To cater for this, we lag the structural risk indicators and other control variables by
one year (t-4)

• We formally examine the causal relationship between cyclical risk materialization 
and structural risks by employing panel Granger causality tests

– Estimates suggest that within our data, the relationship is a one-way stream
for most variable pairs

• Quarterly frequency should also be helpful in mitigating the endogeneity bias, 
when compared to annual data

• In our robustness checks, we split our sample into two groups based on the level 
of structural risks
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