When and at what level?

Calibration of the countercyclical capital buffer using Early Warning Models

Main Results

*  We develop a measure of systemic risk based on an ensemble of early
warning models.

* Many logit models rather than a single model.

» The capital ratio (Tier 1) as one of the explanatory variables in each of
these models.

* We reverse-engineer each logit model and provide information on the
minimum, threshold capital ratio that avoids the crisis signal.
* To guide the timing and the level of the CCyB increase:
*  We compare the minimum threshold capital ratio that avoids the crisis
signal with minimum capital requirements.
» To guide the setting of the positive neutral rate for CCyB (CCyBN):

* We use quantified uncertainty concerning the systemic risk
measurement.

* Sample: 45 countries (EU + other big economies); timespan: 1970 — 2023.
* [Explanatory variables: a broad set of variables most commonly used in early
warning models. The variables are related to:

* Credit; real estate; bank profitability; global risk; general macro; Tier 1
capital ratio.

* Dependent variable: a binary variable indicating the occurrence or absence of
a financial crisis in each quarter.

* Two sources: Lo Duca et al. (2017) for European countries and
Laeven and Valencia (2020) for other countries.

* The raw crisis variable is transformed into a leading indicator.

CCyB; = max(CCyBER, CCyB*N) (1)
N
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---» positive neutral rate for CCyB

CCyBER = k! — k] (2)

-+ k] - macroprudential capital ratio guide --» k] - macroprudential capital ratio requirement
* K is the measure of systemic risk based on an ensemble of early warning
models.
* K; is the sum of the capital ratio requirements common for all banks.
Tier 1
Usually, kf= 8.59 :
Y Kt " TREA
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1. The model is a good measure of systemic risk.
« It recognizes pre-crisis periods reliably.
« It translates the systemic risk measured into the capital required.
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Figure 1. The difference in the risk measure, k!, between pre-crisis periods and regular periods.

2. The model offers insight into systemic risk evolution over time.
* In our framework the CCyB often surpasses the implicit limit of 2.5%.

* The model is universally applicable to any country, including those that
have not yet experienced crises.
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Figure 2. Evolution of the risk measure, K;q , for selected countries and its drivers

Notes: The bars represent the decomposition of a change in th , that is, th — th—1- The values of the lines (solid - Kf ,

dashed - k=1°%) are represented on the left axis. The values of the bars (‘Domestic factors’ and ‘Global risk’) are
represented on the right axis.

3. The model allows to calibrate CCyBFN in reference to a country-specific
uncertainty concerning the risk measurement.

e In the baseline calibration the CCyBN was found to be 1.5% - 3.5%.
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Figure 3. The calibrated positive neutral CCyB for individual countries
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-+ An ensemble of early warning models

Pr[)’i,t = 1|xi,t: Ki,t]
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— Other explanatory variables

— A single early warning model (logit)
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K;; = min [ar%mln[b (pl-’t, Ti)]] (4) Summary:
I S Y / « Estimate a suite of early warning

models to predict banking crises.

* Check for capital ratio which just
avoids positive signal of banking
Crisis, Kft.

« Aggregate the Kft to k.

e CCyB"" based on the dispersion of Kft across individual models, i.e., based of
country-specific uncertainty regarding CCyB£® calibration.
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 The choice of m affects level of CCyB*N Tier 1/ TREA [p.p.]

* The lower the m, the higher the CCyB*"  Figure 4. Distribution of x, (France, 2019q4)
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