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This research compares the advantages and shortfalls of different approaches to monitoring systemic risks
that depend on the phase of the financial cycle of an economy. Decision-making and calibration of
macroprudential policy instruments depend on many individual indicators, such as credit dynamics,
overvaluation of real estate prices, external imbalances, and many others. That is why solutions in the form of
composite indicators of cyclical systemic risk exist in practice. They summarize a lot of information in a form
that is easier to monitor, communicate with the public and ultimately make decisions about the
countercyclical capital buffer. Its calibration depends on the numerous aforementioned indicators that should
reflect the accumulation of cyclical systemic risks in the economy. Since there has been no composite indicator
of cyclical risks in Croatia so far, this research considers several popular approaches to constructing composite
indicators of cyclical risks, specifically for the case of Croatia. The paper is comprehensive because it contrasts
popular approaches in practice and comments on the possibilities of adjusting the calculation of indicators for
the case of Croatia. Finally, several options for calibrating the countercyclical capital buffer are presented
based on the selected best composite indicator.

*This note is based on the paper: Skrinjari¢, T. (2022), Introduction of the composite indicator of cyclical systemic
risk in Croatia: possibilities and limitations, CNB Working Papers, W-68, Croatian National Bank, https://
www.hnb.hr/en/-/introduction-of-the-composite-indicator-of-cyclical-systemic-risk-in-croatia-possibilities-and-

limitations. The views expressed in this study reflect the author's opinions and are not necessarily those of Croatian
National Bank.
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Motivation for the introduction of a composite indicator

The macroprudential policy monitors different systemic risks, which can be divided into two primary groups:
structural and cyclical. Cyclical systemic risks depend on the phase of the financial cycle in which the economy is
located. Therefore, to mitigate such risks and their eventual materialization, time-varying macroprudential
instruments are applied in practice. One of the main instruments is the countercyclical capital buffer (CCyB),
whose calibration is based on indicators that should reflect the accumulation of cyclical risks in the financial
system. However, practice and research have shown that it is not enough to monitor credit dynamics alone for
these purposes (T6l6 et al., 2019). It is necessary to summarize and synthesize a large amount of information.
Therefore, increasingly in the practice of central banks, some approaches try to synthesize information about the
financial cycle from several indicators into one measure, given the increasing number of indicators considered in
practice.

Therefore, macroprudential policymakers may benefit from the results of this research paper, given that the
synthesizing of data in the form of composite indicators makes it easier to monitor the dynamics of the individual
variables they comprise and given that it guides how to determine the level of the CCyB by taking into account the
assessment of the level of accumulation of systemic risks in the system, i.e., the assessment of the position of the
economy in the financial cycle. In addition, using such an indicator can contribute to at least mitigating, if not
preventing, systemic financial crises that have resulted in significant losses in the past.

Table 1: Summary of the main approaches for composite indicator construction

Indicator Transformation Method offlata Data selection criteria Advantages Shortfalls
aggregation
: . Takes correlation into
Financial cycle theory, . . X
. . consideration, graphical
. . previous literature, .
Nonlinear function . . representation, no problems
FCl Order statistics (like portfolio without empirical with statistical filters jecti i
Variar':ce) evaluation ofthe variable B mne dota La?ck.of objgctlve data .selectlon
characteristics before g g crlterla: variable _sel_ectlon affectsthe
the crisis. transformation, robustness | dynamics of the indicator, harder to
due to scaling variables. communicate, hart to evaluate the
Graphical representation, results
. . .. | no problems with statistical
. Previous experience with | .. .
Max min or based on . . filters regarding data
Cyclogram . s variable dynamics .
percentiles of distribution . transformation, easy
tracking. .
aggregation and
Average, weighted interpretation
average
. . Correlations between variables are
- . Data selection criteria, . L
Normalization, or max Early warning models of | _ . not taken into account, the possibility
d-SRI - T 2 simple aggregation and . ;
min signaling crisis. : > of biased results in the case of
interpretation, robust . .
country-specific analysis.
Weighted average Assumptions of PCA analysis,
Normalization, based on loadings on changing correlations, bad predictive
PCA o g o ) T
standardization the first principal power of the first principal
component component.
Hard to interpret results in economic
Geometric Normalization, Geometric average way, correlations not observed,
average standardization formula Simple aggregation depends on the main method of
aggregation, negative values in data.
Any of the previous three Hard to |nterpret results in economic
. way, correlations not observed,
main approaches -
-~ depends on the main method of
Normalization, Root mean square . . .
RMS o aggregation, negative values in data,
standardization formula L L
lack ofrisk accumulation in one
category is substituted with high risk
in other.
Binary variable Hard to interpret results in economic
yv Average or weighted If based on d-SRl approach, | way, correlations not observed,
Ol depending on EWM .
average advantages as there depends on the main method of
results . ) .
aggregation, negative values in data.

Sources: author's preparation based on discussion in the paper Note: FCI - financial cycle indicator, d-SRI - domestic systemic risk
indicator, PCA - principal component analysis, RMS - root mean square, Ol - overheating index, EWM - early warning model. For full
description of each approach, please see the full paper.
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Comparison of selected approaches of composite indicator calculation

An extensive presentation of existing approaches and practices was made, in such a way that individual
indicators, their ideas, methods of calculation, advantages, and disadvantages were examined. Table 1 provides a
brief overview of some of the possible approaches.

Best approach for the Croatian case

Based on the discussion, the selected best indicator for the case of Croatia is analyzed in the second part of the
research. A comparison of the composite indicator of the financial cycle, the cyclogram, the indicator of systemic
cyclical risk, as well as the additional possibilities of data aggregation concerning the analysis of the main
components, the overheating index, and several proposed variants of the way of data transformation and
aggregation were made. The results suggest that the importance of certain categories of cyclical measures should
be taken into account at the same time risks, but also the interpretation of the final result. Thus, based on the
obtained results, it is concluded that currently, a variant of the composite indicator of cyclical systemic risk
defined in Lang et al. (2019) adapted for the case of Croatian data is adequate for monitoring the cyclicality of
systemic risk. Figure 1 shows the best composite indicator for the case of Croatian data based on the analysis.

Figure 1: Best composite indicator of cyclical systemic risk for the Croatian case
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Sources: Croatian National Bank, author's calculation
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The interpretation of the results in Figure 1 is quite intuitive, given that the values of individual risk categories
and the final composite indicator itself move in intervals that include both positive and negative values. This
facilitates communication with the public, as well as the very interpretation of risk accumulation or release. All
indicators reached their highest levels during the economic boom that preceded the global financial crisis, to
which all included indicators contributed. With the arrival of the global financial crisis and the entry of the
Croatian economy into a multi-year recession, the value of both indicators is rapidly falling due to the slowdown
in credit growth, falling residential real estate prices, and the reduction of external imbalances. The lowest value
of the indicator was recorded at the end of 2016, after which the recovery began, which, with temporary
setbacks, is present until today. The upward trend of both indices points to the recovery of the credit and
financial cycle, characterized by a low perception of risk and the accumulation of systemic risks. The most
significant contribution to the increase in the value of ICSR (Indicator of cyclical systemic risk) since 2017 is the
growing overvaluation of residential real estate and the acceleration of credit activity.

Final considerations

The composite indicators analyzed in the research are a starting point in setting the level of the countercyclical
capital buffer. Thus, several approaches were examined: one based on the distributional properties of the
composite indicator, another based on the threshold values from the early warning models, and a third one, the
"positive neutral rate" approach. Having several approaches available enables policymakers some flexibility in
practice. The results are helpful because, on the one hand, synthesizing more information in the form of
composite indicators facilitates the monitoring of the dynamics of the individual variables that make them up. On
the other hand, guidelines are given on determining the level of CCyB concerning the assessment of the
accumulation of systemic risks in the system, that is, the evaluation of the economy's position in the financial
cycle.
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