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• ESRB (2011): “ultimate objective of macroprudential policy is the stability of the financial system, by increasing its
resilience, taming the build-up of vulnerabilities in the system and smoothing out the financial cycle, which should
ultimately contribute to economic growth”

• One of the goals of MP is to reduce the probability of a future financial crisis, and its spillover to the real sector, as
financial crises are costly (see empirical findings of Jordá et al., 2013; Reinhart and Rogoff, 2009, Laeven and
Valencia, 2012, 2013)

• To achieve FS: prevent and mitigate systemic risk & fin. crisis > tail risk

• GFC showed that we need to consider distributions [previous models]

• At-risk approach/measures

• inflation-at-risk in López-Salido and Loria (2021); bank capital-at-risk in Lang and Forletta (2019, 2020); house-
price-at-risk in Deghi et al. (2020); Škrinjarić and Sabol (2024); unemployment-at-risk in Adams et al. (2020);
capital flows-at-risk in Eguren-Martin et al. (2021); labour-at-risk in Botelho et al. (2023) , ….

1. INTRODUCTION

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4002673
https://www.ecb.europa.eu/press/financial-stability-publications/macroprudential-bulletin/html/ecb.mpbu201910_1~195bd170e0.en.html
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2405~0a7c3a35f7.en.pdf
https://www.imf.org/en/Publications/WP/Issues/2020/01/17/Predicting-Downside-Risks-to-House-Prices-and-Macro-Financial-Stability-48932
https://journal.fsv.cuni.cz/mag/article/show/id/1528
https://www.sciencedirect.com/science/article/pii/S0169207021000030
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3832772
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4532104
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• At-risk is a concept from Finance (VaR)

• VaR is a measure of the risk of loss of
investment. It estimates how much a set of
investments might lose (with a given
probability), given normal market conditions, in
a set time period such as a day.

• For MP: measure and quantify the risks to
economic outlook / other relevant variables

• To estimate at-risk values> Quantile regression

1. INTRODUCTION

Source: NY FED (2023)

https://libertystreeteconomics.newyorkfed.org/2023/02/what-is-outlook-at-risk/


Assessment of MP stance/effectiveness

• The growth-at-risk approach is one of the ways to
assess the efficiency of macroprudential policy.

• The costs arising from the potential decrease in the
average future growth and the benefits of
macroprudential policy implementation in reducing
the severity and probability of crises are observed
through the projection of the full distribution of
future economic growth.

• Initially: forecasting

• Now: macroprudential policy stance assessment

Sources: FSR (2023), Škrinjarić (2023)

1. Introduction
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https://www.hnb.hr/c/document_library/get_file?uuid=b532e4b8-82b0-56f0-f908-634b8e619756&groupId=20182&p_auth=VKOKMVAc
https://www.hnb.hr/repec/hnb/wpaper/pdf/w-072.pdf
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• The purpose of this paper is to construct a GaR framework and
empirically evaluate MP effects and stance for the case of an active
country with respect to this policy: Croatia.
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2. Literature review 

• Seminal papers: better short-
term GDP-at-risk prediction
(Adrian et al., 2016, 2019; Giglio
et al., 2015, 2016)

• Extensions (1): medium-term
prediction (Aikman et al., 2018,
Plagborg-Møller et al., 2020,
Adrian et al., 2019) …



2. Literature review 

• Extensions (2): introducing macroprudential policy indicator to evaluate its efficiency

Sánchez and Röhn (2016), Duprey and Ueberfeldt (2018), Galán and Rodríguez-Moreno (2020), Galán (2020a, 2020b), Brandao-Marques et al.
(2020), Cucic et al. (2022), Franta and Gambacorta (2020), Drenkovska and Volčjak (2022)

• Conclusions:
• Single-country vs panel (comparability, diff indicators, lack of data)

• Panel studies find results: costs in short term, benefits in longer term outweigh them

• BBM measures > CBM
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3. Methodology – quantile regression
y 𝜃 = 𝛽0 𝜃 + σ𝑘=1

𝐾 𝑥𝑖 𝛽𝑘 𝜃 + 𝜀𝑖 𝜃



3. Methodology

• Signs of coefs



3. Methodology

Data:
Quarterly, 1994 to 2022

GDP, inflation (for real GDP growth)
Financial stress: CLIFS and HIFS

Usual tests, pseudo R-squared to 
find best variable combo



3. Methodology

MPI

• information about (de)activating MP tools over time
• counting the number of measures over time, by constructing indices based on a binary variable, or 

a variable that takes a couple of values
• Then sum tightening and reduce by loosening in given t

• Values as is, cumulated, moving differences
• Issues: intensity, type of measures, sources

• Endogeneity > Ordered logistic regression on GaR RHS variables, several lags tested
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4. Results

DTT = median – left tail
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5. Conclusion

• Methodology to evaluate effectiveness of MP

• Inconclusive; some positive results for lower tail

• Can be used for forecasting purposes and for what-if scenarios, ST

• Future work:
• Longer time series, CEE panel, solve MPI indicator intensity issue

• Combine with granular and micro models

• Other applications (climate risks, high frequency models)



Thank you
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Appendix – Quantile Regression more formal (1/3)
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• The quantiles, or percentiles, or occasionally fractiles, refer to the general case of dividing a dataset into parts.
Quantile regression seeks to extend these ideas to the estimation of conditional quantile functions — models in
which quantiles of the conditional distribution of the response variable are expressed as functions of observed
covariates.

• In quantile regression, the median estimator minimizes the symmetrically weighted sum of absolute errors (where
the weight is equal to 0.5) to estimate the conditional median function, other conditional quantile functions are
estimated by minimizing an asymmetrically weighted sum of absolute errors, where the weights are functions of the
quantile of interest. This makes quantile regression robust to the presence of outliers.

• Koenker and Basset (1978): Regression Quantiles

• Koenker and Hallock (2001): Quantile Regression

• Koenker (2017): Quantile regression 40 years on

Appendix – Quantile Regression more formal (3/3)

https://www.jstor.org/stable/1913643?seq=1
https://pubs.aeaweb.org/mwg-internal/de5fs23hu73ds/progress?id=8m9iwtK6iVA3DfBcBiF3aAiXayOsBmNf8DwD7J_Cm0g,&dl
https://www.econstor.eu/bitstream/10419/189752/1/CWP361717.pdf
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• QR (Quantile Regression) is type of regression analysis that estimates the conditional median and other
quantiles of the dependent variable

• Does not depend on the distributional properties of variables, error term does not have to be normally
distributed, deals with heteroskedasticity, less sensitive to outliers

• 𝜃 is the quantile, ranging from e.g. 0.01, 0.05, to 0.95, 0.99, i.e. 0 < 𝜃< 1

• Each parameter changes over the quantiles, and to estimate them:

• Besides statistical properties, QR useful to test theory (e.g. post-modern portfolio theory and prospect
theory), business/financial cycles, Lucas critique

Quantile regression - equation

31

𝛽0 𝜃 +
𝑘=1

𝐾

𝑥𝑖 𝛽𝑘 𝜃 + 𝜀𝑖 𝜃

argmin
𝛽𝑘 𝜃



𝑖:𝑦𝑖≥ ො𝑦𝑖

𝜃 ∙ 𝐼(𝜃) 𝑦𝑖 − 𝛽0 𝜃 −

𝑘=1

𝐾

𝑥𝑖 𝛽𝑘 𝜃 + 

𝑖:𝑦𝑖< ො𝑦𝑖

𝐼(𝜃) ∙ (1 − 𝜃) 𝑦𝑖 − 𝛽0 𝜃 −

𝑘=1

𝐾

𝑥𝑖 𝛽𝑘 𝜃
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• Pseudo R-squared: , RASWθ (residual absolute sum of weighted deviations), 
TASWθ (total absolute sum of weighted deviations)

• [compares at each quantile w.r.t. only having a constant]

• With real data, values can change in any direction from one quantile to other

Appendix – Goodness of fit, tests, inference (1/2)

2 1
RASW

R
TASW






= −



OFFICIAL - GREEN

• Asymmetry test and stability test: AT tests for asymmetric behaviour of coefficients from one
tail of the distribution to the other; ST compares coefficients from one tail to the median value

• Inference can be conducted based on bootstrapping the estimated parameters

• Bootstrapping
• Statistical procedure that resamples a single dataset to create many simulated samples

• Allows to calculate standard errors, construct confidence intervals, and perform hypothesis 
testing

• Alternative approach to traditional hypothesis testing

• Very useful in circumstances where the asymptotic distributions of the test statistics of interest 
are unknown or statistically too complicated to derive, in cases where normality assumption 
have been violated thereby invalidate the use of conventional standard errors, confidence 
intervals as well as t-statistics

Appendix – Goodness of fit, tests, inference (2/2)
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Appendix – Fitting t-distribution


