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ABSTRACT

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

Abstract

This paper extends the publicly available datasets on the use
of macroprudential policies in CEE countries, and provides an
econometric assessment of the effectiveness of these policies
in mitigating financial stability risks associated with excessive
credit growth before the global financial crisis. The model re-
sults imply that macroprudential policies were more effective
in slowing credit to households than credit to the non-finan-
cial corporate sector, mainly because the latter had access to
non-bank and cross-border credit in addition to domestic bank
credit.
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1 Introduction

Despite the growing interest in macroprudential policy, we
know very little about its effectiveness in preserving financial
stability and mitigating systemic risks. This is largely because
only a small number of countries have practical experience in
conducting macroprudential policies, particularly during the
boom stage of the cycle. Central and Eastern European (CEE)
countries belong to the relatively small group that used macro-
prudential policy in the run-up to the global financial crisis. As
they are also relatively homogeneous in terms of financial sec-
tor structure, particularly in the importance of foreign-owned
banks as suppliers of credit to the private sector, CEE coun-
tries are an excellent case study for the analysis of macropru-
dential policy effectiveness.

Most empirical analysis that have considered CEE coun-
tries” macroprudential policies so far did so within larger coun-
try samples, and without analysing the impact of such policies
on credit to specific sectors. Table 3 in the Appendix summa-
rises the findings of the main studies, which differ significantly
in terms of analytical focus, data coverage, empirical frame-
works and their most important findings. This paper exam-
ines CEE countries only, and distinguishes between credit to
households and non-financial corporate sectors. The sample
covers 11 countries — Bulgaria, Croatia, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slo-
vakia and Slovenia — over the period from Q1 2000 to Q3
2013. Due to the small number of countries relative to time

observations, we estimate panel regressions using the OLS
method and cross-section SUR panel-corrected standard er-
rors, as suggested by Beck and Katz (1995).

To conduct this analysis, we compiled a dataset on the use
of macroprudential policies in CEE countries. We supplement-
ed data from official sources with findings from a central bank
questionnaire specially designed for this purpose and several
research papers dealing with these countries. Because of the
great variety of macroprudential tools within and across coun-
tries, we had to construct special variables that capture the
timing and intensity of the use of such tools.

Our main finding is that, in the run-up to the global finan-
cial crisis, macroprudential policies were probably more suc-
cessful in slowing down credit growth to households than to
the non-financial corporate sector. The reason is that house-
hold credit growth was significantly affected by a larger num-
ber of macroprudential tools than the growth of credit to non-
financial corporations. The latter could also get funding from
sources that were not subject to macroprudential measures,
such as non-bank financial institutions and direct cross-border
credit.

The paper is divided into four parts. Section 2 describes da-
ta sources and model variables, in particular macroprudential
variables constructed for panel regressions. Section 3 lays out
the empirical framework and discusses the estimation results.
Section 4 concludes.

2 Model variables and data

The variable whose behaviour we are trying to explain is
credit to the private sector in CEE countries. We look sepa-
rately at total credit to households and total credit to the non-
financial corporate sector. Total credit to individual sectors in-
cludes not only domestic bank credit but also that provided by
domestic non-bank financial institutions and banks from other
countries. For households, domestic banks provide the bulk of
credit, while for the corporate sector the latter two sources are
also important. These variable are expressed as either quarterly
rates of change (in real terms and seasonally adjusted), or as
ratios to GDP.

The main variables with which we are trying to explain
credit growth are lagged credit growth, GDP growth, changes
in interest rates, and the use of the various macroprudential
tools that are the focus of this study. Lagged credit growth ac-
counts for inertia in the evolution of credit; GDP growth is a
proxy for fundamental determinants of credit growth such as
real income; interest rates are a proxy for the price of credit;
and macroprudential tools are exogenous regulatory interven-
tions aimed at limiting the pace of credit growth for financial
stability reasons. We expect higher credit growth in the past
and stronger GDP growth to be positive correlates of credit
growth, and higher interest rates and tighter macropruden-
tial tools to be negative correlates. We collected the macroe-
conomic data from central banks (official sources and direct

communication), the ECB, Eurostat and the IMF.

Unlike monetary policy instruments such as interest rates,
macroprudential tools come in much greater variety and most
of them are not continuously adjusted over time. Using them
in an empirical analysis therefore requires two related tasks:
first, constructing time series for different macroprudential in-
struments to reflect, to the extent possible, their “intensity”;
and second, aggregating instruments of disparate natures into
a couple of composite indicators that affect economic behav-
iour on similar margins.

Underlying this exercise is an even deeper issue, that of the
availability of information and data on different macropruden-
tial tools, many of which were not even known under this name
ten or more years ago. To overcome this initial problem, we
collected information through direct communication with cen-
tral banks, asking them to complete a questionnaire on the use
of different macroprudential tools through time from Q1 2000
to Q1 2013. The starting point for designing the questionnaire
was the database presented by Lim et al. (2011) and it asked
questions about the time of introduction, tightening, loosen-
ing, other adjustments and termination of different tools,
meaning that we obtained the information about these meas-
ures through time. We asked information specifically about in-
struments such as loan-to-value ratios, debt-to-income ratios,
limits on foreign currency lending, credit growth restrictions,



maturity mismatch restrictions, general reserve requirements,
other reserve requirements, capital requirements, risk weights,
and provisioning requirements (see Table 4 in the Appendix
for the questionnaire template). According to Lim et al. (2011;
2013) and our own analysis of macroprudential policy in indi-
vidual CEE countries, these measures are the ones that been
most often used for preventing systemic risks and increasing
financial system resilience. Finally, we supplemented the ques-
tionnaire answers with data from the IMF, central banks’ an-
nual reports and the analysis by Lim et al. (2011) and Gersl
and JaSova (2014).

To use these data in panel regressions, following Dumicié
(2014), we identified similar measures from different countries
and created three groups of indicators:

1) Binary variables, which take on the value of 1 in peri-
ods when a given measure is used, and 0 otherwise. If
all countries use a given measure, the variable takes the
value of 1 when a given measure is “tighter” than aver-
age, and O otherwise. One shortcoming of this approach
is that it cannot differentiate the intensity of a measure
beyond a binary above/below average value. Another
is that it cannot account for tightening or loosening of
measures.

2) “Step function” variables, which increase or decrease de-
pending on whether a given measure is getting tighter or
looser. For instance, for minimum reserve requirements

2 MODEL VARIABLES AND DATA

(RR) we set the value of the step function at zero for
RR < 2%, which is a typical value in CEE, and then in-
crease it in steps of 25 basis points for each percentage
point increase in the minimum RR set by authorities. For
capital adequacy ratios (CAR), we set the value of the
step function at zero for CAR < 8%, and then increase
it in steps of 50 basis points for each percentage point
increase in the minimum CAR. The resulting step func-
tion is a relatively good proxy for the intensity of given
macroprudential measures. Medas et al. (2013) used a
similar approach.

3) Actual values, in percent or percentage points, for pru-
dential tools such as general reserve requirements, loan-
to-value, or debt-to-income ratios.

A further complication in comparing macroprudential tools
across countries is the varying scope, calculation basis, and
other features of different instruments. For instance, the cov-
erage, allocation basis, calculation method and other details
differ greatly for reserve requirements, and even more so for
capital adequacy ratios. To reduce the bias that these subtle but
important differences might induce in regression estimates, the
panels assessing the impact of macroprudential tools on credit
growth use binary and step function variables (Table 1), while
the panels assessing the impact of macroprudential tools on
different types of credit use step variables and actual values of
individual tools (Table 2).

Figure 1 Aggregate indicators of macroprudential policy intensity in CEE, 2000-2013
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In addition to constructing the variables assessing the in-
tensity of macroprudential tools by type, we aggregated them
in individual countries in order to assess how the total inten-
sity of macroprudential policy may have evolved over time.
Instruments included in the calculation were administrative
credit growth restrictions, capital requirements, limitations on
foreign currency lending, limits on maturity mismatches, mar-
ginal reserve requirements, general reserve requirements, and
provisioning requirements. In the panels assessing the impact
of macroprudential policy on credit to households, we also in-
cluded loan-to-value ratios and debt service ratios.

We constructed two aggregate indicators of macropruden-
tial policy intensity: first a simple sum of the values of binary
variables, indicating the number of measures used at a given
point in time (solid line in Figure 1); and second, a sum of the
step function variables, indicating changes in overall intensity
of underlying measures (dashed line). In the pre-crisis period,
Croatia leads terms of both categories, followed by Bulgaria,
Hungary and Romania. The Czech Republic used no macro-
prudential instruments in this period, while Slovenia only used
the reserve requirement higher than 2% before adopting the
euro in 2007.

The same picture emerges from other databases on macro-
prudential policy, such as that based on the IMF’s Financial
Stability and Macroprudential Policy Survey presented by Lim
et al. (2011).

Greater use of macroprudential policies in CEE than else-
where in Europe can be largely explained by the financial sec-
tor structure and the overall level of financial development in
this region. The financial sector in CEE is characterised by for-
eign ownership of domestic banks: foreign bank subsidiaries

account for up to 95% of domestic banking sector assets. This
share increased rapidly in the late 1990s and the early 2000s.
Prior to that, banks in CEE had little experience with risk as-
sessment and financial markets were repressed or non-exist-
ent. Financial liberalisation, which included banking deregula-
tion (or, in some countries, the establishment of commercial
banking in the first place) and the removal of capital controls,
led to a surge in credit growth. For countries in the sample,
credit to the private sector increased on average by 13—47%
per annum from 2000 to 2008.

As domestic saving rates were low and credit demand was
high due to rapid economic growth, much of the credit was
sourced from parent banks in Western Europe. According to
BIS consolidated banking statistics, gross cross-border bank
flows to CEE countries in the sample thus amounted on aver-
age to 9% of GDP per year during 2002—2007, or, in cumula-
tive terms, 38% of GDP on average over this period. Foreign
banks were willing to supply so much credit to the region part-
ly because CEE countries were in the process of EU accession,
which strengthened investors’ confidence in local legal systems
and economic policies.

Large capital inflows in an environment of shallow financial
markets quickly led to macroeconomic and financial stability
imbalances, including high current account deficits (often in
the range of 10—15% of GDP) and very rapid growth of prop-
erty prices (Rohatinski, 2009). The solution was to try to con-
trol credit growth with alternative tools, ranging from adminis-
trative credit controls, to reserve requirements or to prudential
measures aimed at specific groups of borrowers. Macropru-
dential policy in CEE was thus born out of the need to manage
a credit boom rapidly getting out of hand.

3 Empirical framework and estimation

Unlike traditional panels, in which the country sample is
large and time period short, our panels are longitudinal as
they have more period than country observations. According
to Beck and Katz (1995), using the FGLS to estimate param-
eters in such cases can result in a significant underestimation
of parameter variability, i.e. “overconfidence”. Following their
approach, we estimate our panels using the OLS method and
calculate cross-section SUR panel-corrected standard errors,
which are more reliable than standard errors computed using
the FGLS method.

Two other econometric problems were the use of a lagged
dependent variable and country fixed effects. The standard
tests used for panels with a rather large number of cross-sec-
tions are not reliable for longitudinal panels. The literature
dealing with this type of panel (i.e. Kristensen et al. (2003)
and Beck and Katz (2004)) shows that in such cases it is ap-
propriate to apply the lagged variable as the method for remov-
ing serial correlation, while the problem of accounting for the
unobserved heterogeneity across countries and controlling for
omitted, time-invariant macroeconomic variables that may dif-
fer from country to country could be solved by using fixed ef-
fects and calculating panel-corrected standard errors.

Our main estimating equation is:

results

yu:a"i'/l,"f'XitBJ"e,,,, (1)
where

y = quarterly growth rate of household or non-financial

corporate sector credit;

i = 1...11 countries;

t = Q1 2000—-Q3 2008;

w = country fixed effects;

a = constant term;

X, = matrix of control variables, with

x; = lagged credit growth (households or corporate
sector);

x, = GDP growth (quarterly rate);

x; = interest rate on loans (households, or corporate
sector), change of quarterly average;

x, = macroprudential variables (level and/or step vari-
ables described above);

€ = error term.

Trying to explain dynamics of credit growth with adjust-
ments in interest rates and macroprudential measures raises
the issue of endogeneity, as policy adjustments depend on the
evolution of credit growth. To mitigate this problem, we lagged
interest rate and macroprudential variables by one quarter
and compared coefficients from regressions with and without



Table 1 Impact of overall macroprudential policy on credit
growth

Loans to household Loans to corporate

sector sector
Constant 3.1541 2.9472 2.8112 2.8919
(0.8938)*  (0.7543)* (0.5792)*  (0.5257)**
Loan (-1) 0.6637 0.6655 0.2618 0.2602
(0.0681)*  (0.0701)* (0.0669)*  (0.0669)**
GDP 0.4432 0.3302 0.7261 0.7290
(0.1567)*  (0.1140)* (0.2003)*  (0.2000)**
Interest rate (=1) -1.1239 -1.0660 -0.1613  -0.1763
(0.4253)  (0.4292)*  (0.2490)  (0.2490)
Total level of macropru-  -0.4958 0.1538
dential policy - d (-1) (0.2277) (0.0572)
Total level of macropru- -0.1694 0.0660
dential policy - step (-1) (0.0775)* (0.0572)
Observations: 264 264 332 332
R 0.75 0.75 0.33 0.33
F-statistic: 55.8 55.68 10.98 10.98

Note: Total level of macroprudential policy — d represents the sum of binary variables or
the number of used macroprudential measures and instruments in a given moment. Total
level of macroprudential policy — step represents the sum of constructed step indicators
for individual macroprudential measures. All estimations are made using OLS; period SUR
panel-corrected standard errors in parentheses.

* significant at 1%, ** significant at 5%, *** significant at 10%.

Source: Author’s calculations.

3 EMPIRICAL FRAMEWORK AND ESTIMATION RESULTS

lagged macroprudential variables, as proposed by Nier et al.
(2012). The signs, levels and significance of estimated coef-
ficients did not differ much. We interpret this result as evi-
dence that endogeneity between credit growth and adjustments
of macroprudential instruments is not a major problem in our
sample. Nevertheless, following Nier et al. (2012), we interpret
the estimated coefficients on macroprudential variables with
caution, paying greater attention to their sign than their mag-
nitude, especially in the case of composite indicators.

Regression results are presented in Tables 1 and 2 below,
and Tables 5-8 in the Appendix.

Table 1 presents estimates of the overall impact of macro-
prudential policy on credit growth. The estimated coefficients
on lagged credit growth and real GDP growth are both positive
and statistically significant, in line with theoretical predictions.
The coefficients on lagged interest rates are negative but not
statistically significant. In other words, past changes of inter-
est rates do not seem to be significant determinants of current
credit growth. To measure the overall impact of macropruden-
tial policy on credit growth we used the binary and step func-
tion variables described above. When macroprudential policy
was tighter than average in the past quarter (i.e. the binary var-
iable took on the value of 1), credit growth slowed significant-
ly only in the case of household loans. When macropruden-
tial policy was tightening in the previous quarter (i.e. the step
function was increasing), credit growth slowed significantly in

Table 2 Impact of individual macroprudential measures on credit growth

. : Limited Marginal Increased General
Credit Capital o Increased
o . currency reserve | provisioning reserve . ) DSI - level LTV - level
growth limit | requirements . . . ) risk weights
~level (1) ~level (1) mismatch — | requirement | requirement | requirement - 1) 1)
level (-1) | —level (1) | =—step(1)| = level (1) P
Loans to -0.0780 -0.6255 -1.3082 0.0011 -0.5950 -0.2438 -0.2339 -0.0920 -0.0360
household sector (0.0440)* (1.5199) (0.8867) (0.0131) (0.5827) (0.1424)* (0.4523) (0.0397)** (0.0108)*
Loans to -0.0956 -0.2122 3.2680 0.0201 0.9993 0.0268 0.6130
corporate sector (0.0561)* (0.7119) (1.3952)* (0.0144) (0.4000)** (0.0691) (0.5168)
Note: This table presents only the estimated coefficients on macroprudential variables; for complete results see Appendix Tables 5-6.
A level presents the actual value of a specific instrument (i.e. general reserve requirement of 2%).
All estimations are made using OLS; period SUR panel-corrected standard errors in parentheses.
* significant at 1%, ** significant at 5%, *** significant at 10%.
Source: Author’s calculations.
Figure 2 Private sector debt structure
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macroprudential policy used for this purpose is calculated by summing up intensity scores for individual instruments.
Sources: ECB, WB, Ameco, HAAB Research, Lim et al. (2011) and author’s calculations.
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the case of household loans.

Table 2 presents estimates of the impact of individual
macroprudential tools on credit growth. We consider nine
macroprudential tools: administrative limits on credit growth,
capital requirements, limits on currency mismatches, marginal
reserve requirements, provisioning requirements, general re-
serve requirements, increased risk weights, debt-to-income ra-
tios, and loan-to-value ratios. With the exception of the risk
weights and capital and provisioning requirements that enter
the regression as step variables as they are difficult to compare
due to their specific nature, the remaining six macropruden-
tial tools are used in levels (i.e. per cent or percentage points).
Growth of credit to households responds, with varying degrees
of significance, to changes in administrative limits on credit
growth, general reserve requirements, debt-to-income ratios,
and loan-to-value ratios. Growth of credit to the non-financial
corporate sector responds significantly to changes in adminis-
trative limits on credit growth, limits on currency mismatches,
as well as provisioning and general reserve requirements. We
obtain similar results when credit growth is replaced with cred-
it/ GDP ratios (Tables 7-8 in the Appendix).

These results suggest that macroprudential policy was

probably more effective in slowing the growth of credit to
households than the growth of credit to non-financial corpora-
tions before the crisis: as can be seen from Table 3, household
credit growth responded significantly to a larger number of
macroprudential measures. This result is not surprising when
one considers that households in CEE generally had access on-
ly to bank credit, while non-financial corporations could also
get credit from domestic non-bank financial institutions and
banks in other countries. In particular, domestic subsidiaries
of foreign banks, which were subject to macroprudential regu-
lation, often directed their corporate customers in CEE to their
parent banks in home countries in Western Europe, or to do-
mestic non-bank financial institutions in CEE, which were of-
ten established as separate entities operated by parent banks.

The substitution among credit sources can be indirectly
confirmed by looking at the structure of private sector debt
(Figure 2, left-hand panel), and correlating it with the intensity
of use of macroprudential measures. As shown in the right-
hand panel of Figure 2, the highest share of cross-border bank
loans in total loans to the private sector was generally observed
in those countries characterised by the intensive use of macro-
prudential policies.

4 Conclusion

Findings in this paper indicate that, contrary to the wide-
spread belief that they have limited practical experience with
macroprudential policy, countries in CEE used a wide vari-
ety of macroprudential tools before the global financial crisis
— and before these tools were even known as “macropruden-
tial”. To show this, we compiled a quarterly database of macro-
prudential measures used in 11 CEE countries from 2000 to
2013, and compared it with existing macroprudential policy
databases for other European countries.

The main motivation for the use of macroprudential tools
in CEE was to slow credit growth in an environment of heavy
capital inflows and monetary policy frameworks largely fo-
cusing on exchange rate stability. In the language of external
policy “trilemma”, with free capital flows and not always very
flexible exchange rates, many CEE countries could not use do-
mestic interest rates to try to offset the macroeconomic and

financial stability effects of capital inflows, and therefore had to
rely on alternative, more direct tools to control credit growth.

In using macroprudential tools, CEE countries seem to have
been more successful in slowing credit growth to the house-
hold sector than to non-financial corporations. The main rea-
son seems to be that the latter could also turn to financial in-
stitutions other than banks, which were not affected by restric-
tive credit growth measures, or to banks abroad. Both these
sources were often institutionally related to foreign-owned
bank subsidiaries in CEE. This points to the issue of financial
institutions’ attempts to circumvent macroprudential measures
through less regulated segments of the financial system. To be
effective, macroprudential tools would thus have to cover com-
prehensively all key segments of the domestic financial system,
and would even require international cooperation among the
relevant policymakers.



APPENDIX

Appendix

Table 3 Summary of the empirical literature on the effectiveness of macroprudential policies

Study Research questions Main findings

Lim et al. 2011) 49 countries 2000-2010  Effectiveness of macroprudential instruments in  Many instruments can effectively reduce systemic
actively using achieving their objectives risk in the financial sector.
macroprudential Factors affecting the choice of instruments Their effectiveness does not necessarily depend
instruments Circumstances in which instruments are used on the stage of economic development or the

type of exchange rate regime.

Emerging market economies (EMEs) with fixed
exchange rate regimes or managed floats use
macroprudential measures more often.

EMEs facing large capital inflows, with shallow
financial markets, and those with bank-centric
systems also use macroprudential tools more
often.

Macroprudential instruments can be just as
effective when used in advanced economies with
flexible exchange rate regimes.

Quereshi et al. 51 EMEs 1995-2008  Can macroprudential policy and capital controls Macroprudential policy and capital controls

(2011) help enhance financial stability in periods of reduce the riskiness of external borrowing and

large foreign capital inflows? domestic foreign currency lending.

Construct new indices for macroprudential Policies that do not discriminate on the basis of
measures dealing with currency risk and capital currency or residency can also be effective in
controls for the financial sector. mitigating excessive credit growth.

Schou-Zibellet 41 EMEs in Asia, 1993-2008  Identify most important determinants of The relationship between financial soundness

al. (2012) Latin America financial soundness and stability (capital indicators and macroeconomic indicators varies
and Europe, plus adequacy, asset quality, earnings, profitability)  depending on the stage of economic and financial
18 advanced in EMEs development
economies

Tovar et al. Five Latin January Effectiveness of reserve requirement in Reserve requirements and other macroprudential

(2012) American 2003-April reducing credit growth instruments led to a slowdown in growth of bank
economies 2011 Construct a composite indicator of reserve credit to the private sector.

requirements used in different countries Panel data VAR including a binary

Study how credit to the private sector, market macroprudential policy variable, industrial

and policy interest rates, and exchange production and private credit growth also

rates react to changes in average reserve suggests that macroprudential tools limit credit
requirements, marginal reserve requirements growth

and other macroprudential instruments

Vandenbussche 16 countries in Early On the panel of 16 countries, the authors Tightening of minimum capital adequacy

et al. (2012) Central, Eastern 2000s-2011  explore the impact of macroprudential policy requirements and nonconventional measures
and Southeastern Q1 measures on housing price inflation. used to guarantee liquidity, such as marginal
Europe reserve requirements on foreign funding sources

and excessive credit growth, contributed to a
slowdown in housing prices.

Nier et al. (2012) 15 developed How macroprudential measures affect credit Capital requirements and reserve requirements
economies and 21 activity, house prices, economic activity and contribute to a slowdown in credit growth.
emerging market capital inflows Loan-to-value and debt-to-income ratios effective
economies How these effects depend on the stages of the  in EMEs.

economic cycle
Medas et al. 25 economies 2000-2011 Effectiveness of loan-to-value and debt-to Greater risk weights and higher loan-to-value
(2013) income ratios; greater risk weights; and higher ~ and debt-to income ratios are successful in
provisioning requirements in restraining credit dampening growth of credit and real estate prices.
growth and real estate prices
Construct variables that reflect the intensity of
the use of individual macroprudential measures
as these are tightened or loosened

Pecari¢ and Central and 1998-2010  Impact of macroprudential measures on Macroprudential measures generally reduce

Viskovi¢ (2013) Southeast banking sector stability (loan quality, bank the level of non-performing loans, increase
European profitability, liquidity, loan-to-deposit ratio) profitability, partially affect banking system
economies liquidity, but do not improve credit to deposit ratio.

Gersl and 11 CEE economies 2003-2008  Detailed description of the use of Tighter provisioning requirements, loan-to-value

Jasova (2014) macroprudential measures in CEE economies.  and the debt-to-income ratios are effective in

Effectiveness of macroprudential instruments
in restraining private sector credit growth,
controlling for GDP growth, interest rates and
exchange rate volatility

restraining credit growth.

Macroprudential measures that did not
significantly affect credit growth nevertheless
helped strengthen banking system resilience.
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Study Research questions Main findings

This study 11 CEE economies 2000 Effectiveness of macroprudential measures in Macroprudential measures are more effective in
Q-2013 Q1  restraining bank credit to the private sector, and slowing credit to households than credit to non-
separately total credit to households and to financial corporations
non-financial corporations The more intensive macroprudential measures,
Extend existing datasets on macroprudential the greater the reliance of non-financial
measures with data obtained from own corporations on credit from non-bank financial
questionnaire sent to the EU central banks institutions and cross-border credit.

Create time series on intensity of
macroprudential measures and composite
country indicators of macroprudential policy

Effectiveness of Macroprudential Policies in Central and Eastern European Countries
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