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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 results imply that macroprudential policies were more effective
in slowing credit to households than credit to the non-financial 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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macroprudential policy, financial stability, credit growth,
systemic risk, CEE countrie
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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 macroprudential policy in the run-up to the global financial crisis. As
they are also relatively homogeneous in terms of financial sector structure, particularly in the importance of foreign-owned
banks as suppliers of credit to the private sector, CEE countries are an excellent case study for the analysis of macroprudential policy effectiveness.
Most empirical analysis that have considered CEE countries’ macroprudential policies so far did so within larger country samples, and without analysing the impact of such policies
on credit to specific sectors. Table 3 in the Appendix summarises the findings of the main studies, which differ significantly
in terms of analytical focus, data coverage, empirical frameworks and their most important findings. This paper examines 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, Slovakia 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 errors, 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 supplemented 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 countries, 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 financial crisis, macroprudential policies were probably more successful in slowing down credit growth to households than to
the non-financial corporate sector. The reason is that household credit growth was significantly affected by a larger number of macroprudential tools than the growth of credit to nonfinancial 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 data 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 separately at total credit to households and total credit to the nonfinancial corporate sector. Total credit to individual sectors includes 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 accounts 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 interventions 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 macroprudential tools to be negative correlates. We collected the macroeconomic data from central banks (official sources and direct
Effectiveness of Macroprudential Policies in Central and Eastern European Countries

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 instruments to reflect, to the extent possible, their “intensity”;
and second, aggregating instruments of disparate natures into
a couple of composite indicators that affect economic behaviour on similar margins.
Underlying this exercise is an even deeper issue, that of the
availability of information and data on different macroprudential 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 central 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, loosening, other adjustments and termination of different tools,
meaning that we obtained the information about these measures through time. We asked information specifically about instruments such as loan-to-value ratios, debt-to-income ratios,
limits on foreign currency lending, credit growth restrictions,
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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 individual 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 questionnaire answers with data from the IMF, central banks’ annual reports and the analysis by Lim et al. (2011) and Geršl
and Jašova (2014).
To use these data in panel regressions, following Dumičić
(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 periods 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 average, and 0 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 depending on whether a given measure is getting tighter or
looser. For instance, for minimum reserve requirements

(RR) we set the value of the step function at zero for
RR ≤ 2%, which is a typical value in CEE, and then increase 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 function 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 prudential tools such as general reserve requirements, loanto-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 coverage, 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 intensity of macroprudential tools by type, we aggregated them
in individual countries in order to assess how the total intensity 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, marginal reserve requirements, general reserve requirements, and
provisioning requirements. In the panels assessing the impact
of macroprudential policy on credit to households, we also included loan-to-value ratios and debt service ratios.
We constructed two aggregate indicators of macroprudential 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 macroprudential 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 macroprudential 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 elsewhere in Europe can be largely explained by the financial sector structure and the overall level of financial development in
this region. The financial sector in CEE is characterised by foreign 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 assessment and financial markets were repressed or non-existent. Financial liberalisation, which included banking deregulation (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 average to 9% of GDP per year during 2002 – 2007, or, in cumulative terms, 38% of GDP on average over this period. Foreign
banks were willing to supply so much credit to the region partly 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 property prices (Rohatinski, 2009). The solution was to try to control credit growth with alternative tools, ranging from administrative credit controls, to reserve requirements or to prudential
measures aimed at specific groups of borrowers. Macroprudential 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 results
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 parameters 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-sections 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 appropriate to apply the lagged variable as the method for removing serial correlation, while the problem of accounting for the
unobserved heterogeneity across countries and controlling for
omitted, time-invariant macroeconomic variables that may differ from country to country could be solved by using fixed effects and calculating panel-corrected standard errors.
Our main estimating equation is:

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

yi,t = a + ni + Xit b + fi,t ,

(1)

where
y = quarterly growth rate of household or non-financial
corporate sector credit;
i = 1...11 countries;
t = Q1 2000 – Q3 2008;
µ = country fixed effects;
a = constant term;
Xit = matrix of control variables, with
x1 = lagged credit growth (households or corporate
sector);
x2 = GDP growth (quarterly rate);
x3 = interest rate on loans (households, or corporate
sector), change of quarterly average;
x4 = macroprudential variables (level and/or step variables described above);
f = error term.
Trying to explain dynamics of credit growth with adjustments 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
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Table 1 Impact of overall macroprudential policy on credit
growth
Loans to household
sector

Loans to corporate
sector

Spec. 1

Spec. 2

Spec. 3

Spec. 4

Constant

3.1541
(0.8938)**

2.9472
(0.7543)*

2.8112
(0.5792)*

2.8919
(0.5257)**

Loan (–1)

0.6637
(0.0681)*

0.6655
(0.0701)*

0.2618
(0.0669)*

0.2602
(0.0669)**

GDP

0.4432
(0.1567)*

0.3302
(0.1140)*

0.7261
(0.2003)*

0.7290
(0.2000)**

Interest rate (–1)

–1.1239
(0.4253)*

–1.0660
(0.4292)**

–0.1613
(0.2490)

–0.1763
(0.2490)

Total level of macroprudential policy – d (–1)

–0.4958
(0.2277)**

Total level of macroprudential policy – step (–1)

0.1538
(0.0572)
–0.1694
(0.0775)**

0.0660
(0.0572)

Observations:

264

264

332

332

R2:

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.

lagged macroprudential variables, as proposed by Nier et al.
(2012). The signs, levels and significance of estimated coefficients did not differ much. We interpret this result as evidence 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 magnitude, 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 macroprudential 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 interest rates do not seem to be significant determinants of current
credit growth. To measure the overall impact of macroprudential policy on credit growth we used the binary and step function variables described above. When macroprudential policy
was tighter than average in the past quarter (i.e. the binary variable took on the value of 1), credit growth slowed significantly only in the case of household loans. When macroprudential 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
Credit
Capital
growth limit requirements
– level (–1)
– level (–1)

Limited
currency
mismatch –
level (–1)

Marginal
reserve
requirement
– level (–1)

Increased
provisioning
requirement
– step (–1)

Loans to
household sector

–0.0780
(0.0440)***

–0.6255
(1.5199)

–1.3082
(0.8867)

0.0011
(0.0131)

–0.5950
(0.5827)

Loans to
corporate sector

–0.0956
(0.0561)*

–0.2122
(0.7119)

3.2680
(1.3952)*

0.0201
(0.0144)

0.9993
(0.4000)**

General
reserve
requirement
– level (–1)

Increased
risk weights
– step (–1)

DSI – level
(–1)

LTV – level
(–1)

–0.2438
(0.1424)***

–0.2339
(0.4523)

–0.0920
(0.0397)**

–0.0360
(0.0108)*

0.0268
(0.0691)

0.6130
(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.
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4 Conclusion

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 reserve requirements, increased risk weights, debt-to-income ratios, 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 macroprudential 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 administrative 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 credit/GDP ratios (Tables 7-8 in the Appendix).
These results suggest that macroprudential policy was

5

probably more effective in slowing the growth of credit to
households than the growth of credit to non-financial corporations 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 only 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 regulation, often directed their corporate customers in CEE to their
parent banks in home countries in Western Europe, or to domestic non-bank financial institutions in CEE, which were often 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 righthand 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 macroprudential policies.

4 Conclusion
Findings in this paper indicate that, contrary to the widespread belief that they have limited practical experience with
macroprudential policy, countries in CEE used a wide variety of macroprudential tools before the global financial crisis
– and before these tools were even known as “macroprudential”. To show this, we compiled a quarterly database of macroprudential 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 focusing 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 domestic interest rates to try to offset the macroeconomic and

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

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 household sector than to non-financial corporations. The main reason seems to be that the latter could also turn to financial institutions other than banks, which were not affected by restrictive 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 comprehensively all key segments of the domestic financial system,
and would even require international cooperation among the
relevant policymakers.
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Appendix
Table 3 Summary of the empirical literature on the effectiveness of macroprudential policies
Study

Sample

Period

Research questions

Main findings

Lim et al. (2011)

49 countries
actively using
macroprudential
instruments

2000-2010

Effectiveness of macroprudential instruments in
achieving their objectives
Factors affecting the choice of instruments
Circumstances in which instruments are used

Many instruments can effectively reduce systemic
risk in the financial sector.
Their effectiveness does not necessarily depend
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.
(2011)

51 EMEs

1995-2008

Can macroprudential policy and capital controls
help enhance financial stability in periods of
large foreign capital inflows?
Construct new indices for macroprudential
measures dealing with currency risk and capital
controls for the financial sector.

Macroprudential policy and capital controls
reduce the riskiness of external borrowing and
domestic foreign currency lending.
Policies that do not discriminate on the basis of
currency or residency can also be effective in
mitigating excessive credit growth.

Schou-Zibell et
al. (2012)

41 EMEs in Asia,
Latin America
and Europe, plus
18 advanced
economies

1993-2008

Identify most important determinants of
financial soundness and stability (capital
adequacy, asset quality, earnings, profitability)
in EMEs

The relationship between financial soundness
indicators and macroeconomic indicators varies
depending on the stage of economic and financial
development

Tovar et al.
(2012)

Five Latin
American
economies

January
2003-April
2011

Effectiveness of reserve requirement in
reducing credit growth
Construct a composite indicator of reserve
requirements used in different countries
Study how credit to the private sector, market
and policy interest rates, and exchange
rates react to changes in average reserve
requirements, marginal reserve requirements
and other macroprudential instruments

Reserve requirements and other macroprudential
instruments led to a slowdown in growth of bank
credit to the private sector.
Panel data VAR including a binary
macroprudential policy variable, industrial
production and private credit growth also
suggests that macroprudential tools limit credit
growth

Vandenbussche
et al. (2012)

16 countries in
Central, Eastern
and Southeastern
Europe

Early
2000s-2011
Q1

On the panel of 16 countries, the authors
explore the impact of macroprudential policy
measures on housing price inflation.

Tightening of minimum capital adequacy
requirements and nonconventional measures
used to guarantee liquidity, such as marginal
reserve requirements on foreign funding sources
and excessive credit growth, contributed to a
slowdown in housing prices.

Nier et al. (2012)

15 developed
economies and 21
emerging market
economies

How macroprudential measures affect credit
activity, house prices, economic activity and
capital inflows
How these effects depend on the stages of the
economic cycle

Capital requirements and reserve requirements
contribute to a slowdown in credit growth.
Loan-to-value and debt-to-income ratios effective
in EMEs.

Medas et al.
(2013)

25 economies

2000-2011

Effectiveness of loan-to-value and debt-to
income ratios; greater risk weights; and higher
provisioning requirements in restraining credit
growth and real estate prices
Construct variables that reflect the intensity of
the use of individual macroprudential measures
as these are tightened or loosened

Greater risk weights and higher loan-to-value
and debt-to income ratios are successful in
dampening growth of credit and real estate prices.

Pečarić and
Visković (2013)

Central and
Southeast
European
economies

1998-2010

Impact of macroprudential measures on
banking sector stability (loan quality, bank
profitability, liquidity, loan-to-deposit ratio)

Macroprudential measures generally reduce
the level of non-performing loans, increase
profitability, partially affect banking system
liquidity, but do not improve credit to deposit ratio.

Geršl and
Jašova (2014)

11 CEE economies

2003-2008

Detailed description of the use of
macroprudential measures in CEE economies.
Effectiveness of macroprudential instruments
in restraining private sector credit growth,
controlling for GDP growth, interest rates and
exchange rate volatility

Tighter provisioning requirements, loan-to-value
and the debt-to-income ratios are effective in
restraining credit growth.
Macroprudential measures that did not
significantly affect credit growth nevertheless
helped strengthen banking system resilience.
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Appendix

Study

Sample

Period

Research questions

Main findings

This study

11 CEE economies

2000
Q-2013 Q1

Effectiveness of macroprudential measures in
restraining bank credit to the private sector, and
separately total credit to households and to
non-financial corporations
Extend existing datasets on macroprudential
measures with data obtained from own
questionnaire sent to the EU central banks
Create time series on intensity of
macroprudential measures and composite
country indicators of macroprudential policy

Macroprudential measures are more effective in
slowing credit to households than credit to nonfinancial corporations
The more intensive macroprudential measures,
the greater the reliance of non-financial
corporations on credit from non-bank financial
institutions and cross-border credit.

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

Comment

Level

Comment

Other types of
reserve requirement

Level

Caps on loan-tovalue ratio

Comment

Level

Comment

Limits on net open
position

Level

Caps on debt-toincome ratio

Comment

Level

Comment

Limits on
banks’ balance
sheet currency
mismatches

Level

Credit growth ceiling

Source: Author’s preparation, based on the database presented by Lim et al. (2011).

Q1/2013

Q4/2012

Q3/2012

Q2/2012

...

...

...

Q2/2000

Q1/2000

Instrument/
measure
description

Instruments
and
measures

Q1/2013

Q4/2012

Q3/2012

Q2/2012

...

...

...

Q2/2000

Q1/2000

Instrument/
measure
description

Instruments
and
measures

Comment

Level

Comment

Limits on maturity
mismatches

Level

Restrictions on fx
lending

Comment

Level

Comment

Instruments related
to fx liquidity

Level

Other credit
restrictions

Comment

Level

Comment

Instruments and
measures related to
currency induced
credit risk (i.e.
due to unhedged
borrowers)

Level

Countercyclical
capital buffers

Table 4 Questionnaire on the use of macroprudential measures sent to the EU central banks at the end of 2013

Comment

Level

Comment

Other
macroprudential
measures or
instruments

Level

Time-varying/
dynamic
provisioning

Comment

Level

Comment

Other
macroprudential
measures or
instruments

Level

General reserve
requirement

Level

Comment

Marginal reserve
requirement
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–0.0780
(0.0444)**

Credit growth limit – level (–1)

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

0.7561

0.0000

55.1444
0.0000

55.0802

0.7559

264

54.9450
0.0000

0.0000

0.7554

264

–0.0681
(1.4510)

–1.1424
(0.4365)*

0.3293
(0.1172)**

0.6875
(0.0684)***

2.1130
(0.6504)***

Spec. 4

56.9440

0.7620

264

–0.09203
(0.0396)**

–1.0755
(0.4182)**

0.3263
(0.1127)***

0.60624
(0.0731)***

3.2270
(0.7506)***

Spec. 3

Notes: 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.

Prob(F-statistics)

F-statistic:

2

R:

Observations:

Total level of macroprudential policy – step (–1)

Total level of macroprudential policy – d (–1)

LTV – DSI – step (–1)

Increased risk weights – step (–1)

General reserve requirement – level (–1)

Increased provisioning requirement – step (–1)

Marginal reserve requirement – level (–1)

LTV – level (–1)

Limited currency mismatch – level (–1)

DSI – level (–1)

Capital requirements – level (–1)

264

–1.1136
(0.4309)**

–1.1365
(0.4285)***

Interest rate (–1)

–0.6254
(1.5199)

0.3250
(0.1159)***

0.3231
(0.1178)***

GDP

Total bank loans to households (–1)

Constant
0.6818
(0.0697)***

Spec. 2

0.689206
(0.0691)***

Spec. 1
7.3095
(1.2609)

Dependant variable

2.1445
(0.6331)***

Independent variables

Table 5 Impact of macroprudential measures on credit to households

0.0000

58.0034

0.7653

264

–0.0360
(0.0107)***

–1.0422
(0.4123)**

0.3087
(0.1105)**

0.6208
(0.0705)***

3.4908
(0.7629)***

Spec. 5

0.0000

54.9443

0.7555

264

0.0011
(0.0130)

–1.1470
(0.4283)*

0.3296
(0.1171)**

0.6880
(0.0691)***

2.0969
(0.6423)***

Spec. 6

0.0000

55.0799

0.7559

264

–1.3082
(0.8867)

–1.1531
(0.4275)*

0.3326
(0.1179)**

0.6865
(0.0691)***

2.7606
(0.7940)***

Spec. 7

0.0000

59.7977

0.7615

264

–0.2438
(0.1423)***

–0.9861
(0.4294)**

0.3644
(0.1165)*

0.6392
(0.0712)*

4.8425
(1.6484)*

Spec. 8

Total loans to households, quarterly rate of change

0.0000

54.9866

0.7556

264

–0.2339
(0.4523)

–1.1264
(0.4406)**

0.3244
(0.1188)*

0.6886
(0.0691)*

2.1485
(0.6482)*

Spec. 9

0.0000

58.3142

0.7663

264

–1.5683
(0.4706)*

–1.0315
(0.4706)*

0.3104
(0.4110)**

0.6017
(0.1100)*

3.6955
(0.7852)*

Spec. 10

0.0000

55.6793

0.7579

264

–0.4958
(0.2277)**

–1.1239
(0.4253)*

0.4432
(0.1567)*

0.6637
(0.0681)*

3.1541
(0.8936)*

Spec. 11

0.0000

55.6801

0.7559

264

–0.1695
(0.0775)**

–1.0660
(0.4292)

0.3303
(0.1140)**

0.6655
(0.0701)**

2.9472
(0.7544)**

Spec. 12
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–0.0956
(0.0561)***

Credit growth limit – level (–1)

0.0000

11.0096

0.3272

332

0.0000

10.9180

0.3252

0.0000

11.8549

0.3436

332

3.2680
(1.3952)**

–0.0398
(0.2496)

0.7101
(0.1986)*

0.2566
(0.0663)*

2.9284
(0.4770)*

0.7179
(0.1981)*
–0.1454
(0.2465)

0.7196
(0.1994)*
–0.1995
(0.2476)

11.2630
0.0000

10.9770
0.0000

332
0.3322

0.3265

332

0.9993
(0.4000)**

0.2625
(0.0667)*

0.2512
(0.0671)*

0.2619
(0.0669)*4*

0.0201
(0.0144)

2.8570
(0.8403)*

3.0066
(0.4817)*

3.0756
(0.4851)*4*

0.0000

10.9201

0.3254

332

0.0268
(0.0691)

0.1867
(0.2503)

0.7161
(0.1997)*

Spec. 6

Spec. 5

Spec. 4

0.0000

10.9329

0.3313

332

0.6130
(0.5168)

0.2017
(0.2587)

0.7152
(0.2567)*

0.2519
(0.0692)*

3.0828
(0.5016)*

Spec. 7

Total loans to corporate sector, quarterly rate of change
Spec. 3

Notes: 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.

Prob(F-statistics)

F-statistic:

R2:

Observations:

Total level of macroprudential policy – step (–1)

Total level of macroprudential policy – d (–1)

Increased risk weights – step (–1)

General reserve requirement – level (–1)

Increased provisioning requirement – step (–1)

Marginal reserve requirement – level (–1)

Limited currency mismatch – level (–1)

332

–0.2166
(0.2481)

–0.2158
(0.2474)

Interest rate (–1)

–0.2122
(0.7119)

0.7105
(0.1999)*

0.7025
(0.2058)*

GDP

Capital requirements – level (–1)

0.2662
(0.0676)*

0.2611
(0.0690)*

Total loans to corporate sector (–1)

Spec. 2
4.8499
(5.7966)

Spec. 1
3.1887
(0.4945)*

Dependant variable

Constant

Independent variables

Table 6 Impact of macroprudential measures on credit to the non-financial corporate sector

0.0000

10.9763

0.3264

332

0.1538
(0.1617)

0.1613
(0.2521)

0.7261
(0.2003)*

0.2618
(0.0670)*

2.8113
(0.5792)*

Spec. 8

0.0000

10.9726

0.3264

332

0.0660
(0.0572)

0.1763
(0.2490)

0.7290
(0.2000)*

0.2602
(0.0669)*

2.8920
(0.5257)*

Spec. 9
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0.0014
(0.0004)*
–0.0004
(0.0005)

0.0011
(0.0004)*
–0.0005
(0.0004)
–0.0022
(0.0008)*

GDP

Interest rate (–1)

Credit growth limit – level (–1)

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

0.7228

0.0000

54.0005
0.0000

54.0005

0.7227

305

Notes: All estimations are OLS with (period SUR) panel corrected standard errors in parentheses.
* significant at 1%, ** significant at 5%, *** significant at 10%.
Source: Author’s calculations.

Prob(F-statistics)

F-statistic:

2

R:

Observations:

Total level of macroprudential policy – step (–1)

Total level of macroprudential policy – d (–1)

Increased risk weights – step (–1)

General reserve requirement – level (–1)

Increased provisioning requirement – step (–1)

Marginal reserve requirement – level (–1)

LTV – level (–1)

Limited currency mismatch – level (–1)

DSI – level (–1)

305

0.5909
(0.1160)*

0.6043
(0.1043)*

Total bank loans (–1)

0.0001
(0.0001)

0.0034
(0.0067)

0.0050
(0.0015)**

Constant

Capital requirements – level (–1)

Spec. 2

Dependant variable
Spec. 1

Independent variables

55.3498
0.0000

0.0000

0.7278

305

–0.0046
(0.0025)***

–0.0006
(0.0004)

0.00115
(0.0004)*

0.5878
(0.1153)*

0.0040
(0.0016)*

0.0000

55.3498

0.7276

305

–0.0086
(0.0001)***

–0.0009
(0.0005)

0.0012
(0.0004)*

0.5823
(0.1143)*

0.0055
(0.0019)*

Spec. 5

0.0000

55.3738

0.7278

305

–0.0002
(0.0002)

–0.0005
(0.0004)

0.0014
(0.0004)*

0.5784
(0.1141)*

0.0044
(0.0018)**

Spec. 6

0.0000

55.8015

0.7293

305

–0.0066
(0.00)***

–0.0004
(0.00)

0.0013
(0.00)*

0.5689
(0.11)*

0.0091
(0.00)*

Spec. 7

Total loans to households/GDP, quarterly change
Spec. 4

54.1599

0.7233

305

–0.0001
(0.0001)***

–0.0006
(0.0005)

0.0014
(0.0004)*

0.5867
(0.1173)*

0.0042
(0.0018)**

Spec. 3

Table 7 Impact of macroprudential measures on credit to households/GDP

0.0000

55.5606

0.7284

305

–0.0004
(0.0004)

–0.0006
(0.0004)

0.0013
(0.0005)*

0.5749
(0.1149)*

0.0078
(0.0045)***

Spec. 8

0.0000

56.4665

0.7350

305

–0.0080
(0.0040)**

–0.0010
(0.0004)

0.0012
(0.0004)**

0.5862
(0.1127)*

0.0054
(0.0017)*

Spec. 9

0.0000

57.3441

0.7346

305

–0.0024
(0.0013)***

–0.0012
(0.0006)

0.0013
(0.0004)*

0.5653
(0.1117)*

0.0091
(0.0031)*

Spec. 10

0.0000

58.8402

0.7396

305

–0.0012
(0.0007)***

–0.0012
(0.0006)

0.0012
(0.0004)*

0.5678
(0.1102)*

0.0087
(0.0031)*

Spec. 11
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–0.0012
(0.0009)

–0.0014
(0.0008)***
–0.0017
(0.0009)***

Interest rate (–1)

Credit growth limit – level (–1)

0.4010

0.0000

0.0000

13.8663

0.4232
15.1951

305

305

14.6095
0.0000

0.0000

0.4136

305

0.0003
(0.0002)

–0.0010
(0.0008)

0.0019
(0.0008)**

0.3016
(0.1088)*

0.0052
(0.0020)*

13.9077

0.4017

305

0.0024
(0.0042)

–0.0024
(0.0010)

0,0018
(0.0008)**

0,3222
(0.1079)*

0.0057
(0.0020)*

Spec. 4

0.0000

14.5461

0.4125

305

0.0069
(0.0037)**

–0.0007
(0.0008)

0.0018
(0.0008)**

0.1097
(0.1097)*

0.0049
(0.0019)*

Spec. 5

0.0000

14.4609

0.4103

305

0.0005
(0.0004)

–0.0010
(0.0008)***

0.0020
(0.0008)**

0.3036
(0.1091)*

0.0009
(0.0046)**

Spec. 6

Spec. 7

0.0000

13.8538

0.4050

305

0.0027
(0.0047)

–0.0012
(0.0008)

0.0018
(0.0008)**

0.3104
(0.1104)*

0.0058
(0.0020)*

Total loans to corporate sector/GDP, quarterly change
Spec. 3

Notes: 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.

Prob(F-statistics)

F-statistic:

R2:

Observations:

Total level of macroprudential policy – step (–1)

Total level of macroprudential policy – d (–1)

Increased risk weights – step (–1)

General reserve requirement – level (–1)

Increased provisioning requirement – step (–1)

Marginal reserve requirement – level (–1)

Limited currency mismatch – level (–1)

–0.0007
(0.0014)

0.0018
(0.0008)**

0.0017
(0.0008)**

GDP

Capital requirements – level (–1)

0.3231
(0.1078)*

0.2802
(0.1077)*

Total loans to corporate sector (–1)

Spec. 2
0.0118
(0.0117)

Spec. 1
0.0075
(0.0021)*

Dependant variable

Constant

Independent variables

Table 8 Impact of macroprudential measures on credit to the corporate sector/GDP

0.0000

13.8978

0.4014

305

0.0006
(0.0014)

–0.0010
(0.0006)

0.0019
(0.0008)**

0.3224
(0.1080)*

0.0048
(0.0033)

Spec. 8

0.0000

13.9555

0.4025

305

0.0004
(0.0008)

–0.0010
(0.0008)

0.0019
(0.0008)**

0.3209
(0.1081)*

0.0045
(0.0033)*

Spec. 9

12
Appendix

Mirna Dumičić

13

References

References
Beck, N., and J. Katz (1995): What to Do (and Not to Do)
with Time-Series Cross-Section Data, American Political Science Review, 89, pp. 634-647.
Beck, N., and J. Katz (1996): Nuisance Vs. Substance: Specifying and Estimating Time-Series-Cross-Section Models, Political Analysis, 6, pp. 1-36.
Beck, N., and J. Katz (2004): Time-Series–Cross-Section Issues: Dynamics, presented at the 21st Annual Summer Meeting
of the Society for the Political Methodology, 29-31 July 2004,
Stanford, pp. 1-35.
Dumičić, M. (2014): Macroprudential Policy Efficiency in Croatia and Other Central and Eastern European Countries, PhD
thesis defended in October 2014 at the Faculty of Economics,
University of Split.
European Systemic Risk Board (2014): Flagship Report on
Macro-Prudential Policy in the Banking Sector, March.
Geršl, A., and M. Jašova (2014): Measures to Tame Credit
Growth: Are They Effective, Economic Systems, Vol. 38, pp.
7-25.
Kristensen, I. P., and G. Wawro (2003): Lagging the Dog?:
The Robustness of Panel Corrected Standard Errors in the Presence of Serial Correlation and Observation Specific Effects,
presented at the Summer Methods Conference.
Lim, C. H., F. Columba, A. Costa, P. Kongsamut, A. Otani, M.
Saiyid, T. Wezel, and X. Wu (2011): Macroprudential Policy:
What Instruments and How to Use Them? Lessons from Country Experiences, IMF Working Paper 11/238.

Lim, C. H., I. Krznar, F. Lipinsky, A. Otani, and X. Wu
(2013): The Macroprudential Framework: Policy Responsiveness and Institutional Arrangements, IMF Working Paper
13/166, July.
Medas, P., J. Reynaud, T. Mahedy, I. Krznar, and P. Rabanal
(2013): Canada – 2012 Article IV Consultation, IMF Country
Report No. 13/41.
Nier, E. W., E. Kang, T. Mancini, H. Hesse, F. Columba, R.
Tchaidze, and J. Vandenbussche (2012): The interaction of
monetary and macroprudential policies: background paper,
International Monetary Fund, December.
Pečarić, M., and J. Visković (2013): The Effects of Prudential
Policy Measures on Financial Stability in Post-Transition Countries, Zbornik radova Ekonomskog fakulteta Rijeka, Vol. 31, 1,
pp. 9-34, May.
Rohatinski, Ž. (2009): Economic Crisis and Monetary Policy,
speech prepared for a round table at the HAZU, Department
of Social Sciences: Crisis and Economic Policy Frameworks,
Zagreb, 7 July 2009.
Schou-Zibell, L., J. R. Albert, and L. L. Song (2010): A
Macroprudential Framework for Monitoring and Examining
Financial Soundness, ADB Working Paper Series on Regional
Economic Integration, No. 43, March.
Tovar, C. E., M. Garcia-Escribano, and M. V. Martin (2012):
Credit Growth and the Effectiveness of Reserve Requirements
and Other Macroprudential Instruments in Latin America,
IMF Working Paper WP/12/142, June.
Vandenbussche, J., U. Vogel, and E. Detragiache (2012):
Macroprudential Policies and Housing Prices – A New Database and Empirical Evidence for Central, Eastern, and Southeastern Europe, IMF Working Paper, WP 12/303, December.

Effectiveness of Macroprudential Policies in Central and Eastern European Countries

The following Working Papers have been published:
No.

Date

Title

Author(s)

W-1

December 1999

Croatia in the Second Stage of Transition, 1994–1999

Velimir Šonje and Boris Vujčić

W-2

January 2000

Is Unofficial Economy a Source of Corruption?

Michael Faulend and Vedran Šošić

W-3

September 2000

Measuring the Similarities of Economic Developments in Central Europe: A
Correlation between the Business Cycles of Germany, Hungary, the Czech
Republic and Croatia

Velimir Šonje and Igeta Vrbanc

W-4

September 2000

Exchange Rate and Output in the Aftermath of the Great Depression and
During the Transition Period in Central Europe

Velimir Šonje

W-5

September 2000

The Monthly Transaction Money Demand in Croatia

Ante Babić

W-6

August 2001

General Equilibrium Analysis of Croatia’s Accession to the World Trade
Organization

Jasminka Šohinger, Davor Galinec and
Glenn W. Harrison

W-7

February 2002

Efficiency of Banks in Croatia: A DEA Approach

Igor Jemrić and Boris Vujčić

W-8

July 2002

A Comparison of Two Econometric Models (OLS and SUR) for Forecasting
Croatian Tourism Arrivals

Tihomir Stučka

W-9

November 2002

Privatization, Foreign Bank Entry and Bank Efficiency in Croatia: A FourierFlexible Function Stochastic Cost Frontier Analysis

Evan Kraft, Richard Hofler and James
Payne

W-10

December 2002

Foreign Banks in Croatia: Another Look

Evan Kraft

W-11

October 2003

The Impact of Exchange Rate Changes on the Trade Balance in Croatia

Tihomir Stučka

W-12

August 2004

Currency Crisis: Theory and Practice with Application to Croatia

Ivo Krznar

W-13

June 2005

Price Level Convergence: Croatia, Transition Countries and the EU

Danijel Nestić

W-14

March 2006

How Competitive Is Croatia’s Banking System?

Evan Kraft

W-15

November 2006

Microstructure of Foreign Exchange Market in Croatia

Tomislav Galac, Ante Burić, Ivan Huljak

W-16

December 2006

Short-Term Forecasting of Inflation in Croatia with Seasonal ARIMA Processes

Andreja Pufnik and Davor Kunovac

W-17

February 2008

Modelling of Currency outside Banks in Croatia

Maroje Lang, Davor Kunovac,
Silvio Basač and Željka Štaudinger

W-18

June 2008

International Business Cycles with Frictions in Goods and Factors Markets

Ivo Krznar

W-19

December 2008

Use of the Hedonic Method to Calculate an Index of Real Estate Prices in
Croatia

Davor Kunovac, Enes Đozović,
Gorana Lukinić, Andreja Pufnik

W-20

May 2009

Contagion Risk in the Croatian Banking System

Marko Krznar

W-21

October 2009

Optimal International Reserves of the CNB with Endogenous Probability of
Crisis

Ana Maria Čeh and Ivo Krznar

W-22

December 2009

The Impact of the Financial Crisis and Policy Responses in Croatia

Nikola Bokan, Lovorka Grgurić,
Ivo Krznar, Maroje Lang

W-23

April 2010

Habit Persistence and International Comovements

Alexandre Dmitriev and Ivo Krznar

W-24

April 2010

Capital Inflows and Efficiency of Sterilisation – Estimation of Sterilisation and
Offset Coefficients

Igor Ljubaj, Ana Martinis and Marko
Mrkalj

W-25

April 2010

Income and Price Elasticities of Croatian Trade – A Panel Data Approach

Vida Bobić

W-26

December 2010

Impact of External Shocks on Domestic Inflation and GDP

Ivo Krznar and Davor Kunovac

W-27

December 2010

The Central Bank as Crisis-Manager in Croatia – A Counterfactual Analysis

Tomislav Galac

W-28

January 2011

A Credit Market Disequilibrium Model And Periods of Credit Crunch

Ana Maria Čeh, Mirna Dumičić and Ivo
Krznar

W-29

November 2011

Identifying Recession and Expansion Periods in Croatia

Ivo Krznar

W-30

November 2011

Estimating Credit Migration Matrices with Aggregate Data – Bayesian
Approach

Davor Kunovac

W-31

November 2011

An Analysis of the Domestic Inflation Rate Dynamics and the Phillips Curve

Ivo Krznar

W-32

January 2012

Are Some Banks More Lenient in the Implementation of Placement
Classification Rules?

Tomislav Ridzak

W-33

January 2012

Global Crisis and Credit Euroisation in Croatia

Tomislav Galac

W-34

April 2012

Estimating the Impact of Monetary Policy on Household and Corporate Loans:
a FAVEC Approach

Igor Ljubaj

No.

Date

Title

Author(s)

W-35

November 2012

Estimating Potential Output in the Republic of Croatia Using a Multivariate
Filter

Nikola Bokan and Rafael Ravnik

W-36

March 2013

Pricing behaviour of Croatian Companies: results of a Firm survey and a
Comparison with the eurozone

Andreja Pufnik and Davor Kunovac

W-37

April 2013

Financial Conditions and Economic Activity

Mirna Dumičić and Ivo Krznar

W-38

August 2013

The borrowing costs of selected countries of the European Union – the role of
the spillover of external shocks

Davor Kunovac

W-39

September 2014

Nowcasting GDP Using Available Monthly Indicators

Davor Kunovac and Borna Špalat

W-40

June 2014

Short-term Forecasting of GDP under Structural Changes

Rafal Ravnik

W-41

December 2014

Financial Stress Indicators
for Small, Open, Highly Euroised Countries – the Case of Croatia

Mirna Dumičić

W-42

September 2015

Determinants of Labour Cost Adjustment Strategies during the Crisis – Survey
Evidence from Croatia

Marina Kunovac

W-43

September 2015

Financial Stability Indicators – the Case of Croatia

Mirna Dumičić

W-44

July 2015

Microeconomic Aspects of the Impact of the Global Crisis on the Growth of
Non-financial Corporations in the Republic of Croatia

Tomislav Galac

W-45

January 2017

Delayed Credit Recovery in Croatia: Supply or Demand Driven?

Mirna Dumičić and Igor Ljubaj

W-46

January 2017

Exchange Rate Pass-Through in the Euro Area

Mariarosaria Comunale and Davor
Kunovac

W-47

Febuary 2017

Are Sovereign Credit Ratings Overrated?

Davor Kunovac and Rafael Ravnik

Guidelines to authors
In its periodical publications Working Papers, Surveys and
Technical Papers, the Croatian National Bank publishes scientific and scholarly papers of the Bank’s employees and other
associate contributors.
After the submission, the manuscripts shall be subject to
peer review and classification by the Manuscript Review and
Classification Committee. The authors shall be informed of
the acceptance or rejection of their manuscript for publication
within two months following the manuscript submission.
Manuscripts are submitted and published in Croatian and/
or English language.
Manuscripts submitted for publication should meet the following requirements:
Manuscripts should be submitted via e-mail or optical storage media (CD, DVD), accompanied by one printed paper
copy. The acceptable text format is Word.
The first page of the manuscript should contain the article
title, first and last name of the author and his/her academic
degree, name of the institution with which the author is associated, author’s co-workers, and the complete mailing address of
the corresponding author to whom a copy of the manuscript
with requests for corrections shall be sent.
Additional information, such as acknowledgments, should
be incorporate in the text at the end of the introductory section.
The second page should contain the abstract and the key
words. The abstract is required to be explicit, descriptive, written in third person, consisting of not more than 250 words
(maximum 1500 characters). The abstract should be followed
by maximum 5 key words.
A single line spacing and A4 paper size should be used. The
text must not be formatted, apart from applying bold and italic
script to certain parts of the text. Titles must be numerated and
separated from the text by double-line spacing, without formatting.
Tables, figures and charts that are a constituent part of the

paper must be well laid out, containing: number, title, units of
measurement, legend, data source, and footnotes. The footnotes referring to tables, figures and charts should be indicated by lower-case letters (a,b,c…) placed right below. When
the tables, figures and charts are subsequently submitted, it is
necessary to mark the places in the text where they should be
inserted. They should be numbered in the same sequence as
in the text and should be referred to in accordance with that
numeration. If the tables and charts were previously inserted
in the text from other programs, these databases in the Excel
format should also be submitted (charts must contain the corresponding data series).
The preferred formats for illustrations are EPS or TIFF
with explanations in 8 point Helvetica (Ariel, Swiss). The
scanned illustration must have 300 dpi resolution for grey
scale and full colour illustration, and 600 dpi for lineart (line
drawings, diagrams, charts).
Formulae must be legible. Indices and superscript must be
explicable. The symbols’ meaning must be given following the
equation where they are used for the first time. The equations
in the text referred to by the author should be marked by a serial number in brackets closer to the right margin.
Notes at the foot of the page (footnotes) should by indicated by Arabic numerals in superscript. They should be brief and
written in a smaller font than the rest of the text.
References cited in the text are listed at the last page of the
manuscript in the alphabetical order, according to the authors’
last names. References should also include data on the publisher, city and year of publishing.
Publishing Department maintains the right to send back for
the author’s revision the accepted manuscript and illustrations
that do not meet the above stated requirements.
All contributors who wish to publish their papers are welcomed to do so by addressing them to the Publishing Department, following the above stated guidelines.

The Croatian National Bank publications
Croatian National Bank – Annual Report
Regular annual publication surveying annual monetary and
general economic developments as well as statistical data.

Croatian National Bank – Surveys
Occasional publication containing scholarly papers written by
the CNB employees and associate contributors.

Croatian National Bank – Semi-annual Report
Regular semi-annual publication surveying semi-annual monetary and general economic developments and statistical data.

Croatian National Bank – Technical Papers
Occasional publication containing papers of informative character written by CNB employees and associate contributors.

Banks Bulletin
Publication providing survey of data on banks.

The Croatian National Bank also issues other publications
such as, for example, numismatic issues, brochures, publications in other media (CD-ROM, DVD), books, monographs
and papers of special interest to the CNB as well as proceedings of conferences organised or co-organised by the CNB, educational materials and other similar publications.

Croatian National Bank – Bulletin
Regular monthly publication surveying monthly monetary and
general economic developments and monetary statistics.
Croatian National Bank – Working Papers
Occasional publication containing shorter scientific papers
written by the CNB employees and associate contributors.

ISSN 1334-0131 (online)

