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DETERMINANTS OF THE NON-PERFORMING LOAN RATIO
IN THE BANKING SECTORS OF CENTRAL AND EASTERN EUROPE COUNTRIES

Abstract. In the last decade, the quality of loan portfolios has deteriorated significantly in most
countries around the world. This is result of the financial crisis, that hit the global economy in 2007—
2009. Since then, the average quality level of bank assets has deteriorated rapidly due to the global
economic recession. The fact, that the quality of credit exposures is closely related to the economic
cycle is well known and is not surprising. However, the deterioration in the quality of loan exposures
varied widely from country to country. In the article authors attempt to analyze the panel data to assess
the impact of different factors on the NPL level in the banks of Central and Eastern European countries
that are members of the EU. The literature indicates two basic sets of factors influencing changes in the
level of non-performing loans. The first group concerns external factors, which include general
macroeconomic conditions that may have a potential impact on borrowers’ ability to repay loans. The
second group includes bank’s specific factors (resulting from the functioning of banks), which,
according to the results of previous analyzes, have a smaller impact on the volatility of non-performing
loans. Using dynamic and static panel-based approach, authors examine the determinants of the loan
portfolios with impairment of 138 banks in the entire available period between 2008 and 2017. The
results show that the NPLs of banks operating in Central and Eastern Europe countries can be explained
mainly by significant macroeconomic factors, such as GDP and the unemployment rate, as well as
bank-specific factors such as ROA, interest margin or bank size measured by the value of assets. The
results constitute a significant contribution to the discussion on the possibility of solving the problem of
a significant increase in the value of impaired loans in the post-crisis period.
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®AKTOPHU, SKI BINIMBAIOTb HA ITOKA3SHUK HEIMTPAIIIOIOYUX KPEJIUTIB
Y BAHKIBCBKHUX CEKTOPAX KPATH IIEHTPAJIBHOI TA CXIJTHOI €BPOIIA

AHoTanisl. 3a OCTaHHE NECATIIITTS SKICTh KPEIUTHHUX TOPTQENB 3HAYHO IOTIPIINIACH Y
OuThIIIOCTI KpaiH cBity. Lle pe3ynbrar hiHaHCOBOT KPU3H, SIKa Bpa3wia CBITOBY ekoHOMIKY y 2007—2009
pokax. Binroai cepefHiii piBeHb SIKOCTI OAHKIBCHKHX aKTHBIB IIBUJIKO TIOTIPIIUBCSA Yepe3 MIoOaIbHY
eKOHOMIUHY periecito. Toii (akT, 1o AKICTh KpemUTHUX MOPTQENiB TICHO TIOB’S3aHUI 3 €KOHOMIYHUM
IUKIIOM, JIoOpe Bimomuid i He jauBye. OJHAK TOTIPIIEHHS SKOCTI KPEAUTHUX EKCIO3UIIH CHIILHO
pi3HUIIAcs BiJ KpaiHM JI0 KpaiHu. ABTOPM HAMaratOThCs TPOAHATI3YBATH TAHENBHI JIaHi JUIS OIIHKA
BIUIMBY Pi3HUX (DaKTOPIB Ha PIBEHb HEMPAIIOIOUMX KPeAUTiB y OaHkax kpaid LleHTpambroi Ta CxinHOT
€Bpory, ski € wienamu €C. Y JiTepaTypi Bka3aHi /1Bl OCHOBHI rpynH (aKTOPiB, SKi BIUIMBAIOT Ha 3MIiHH
PIBHS HETIPAIIOOYHX 1MO3UK. J[o mepIroi rpynu HalnekaTh 30BHIIIHI (PakTOpH, SIKI BKIFOYAIOTh 3aralibHi
MaKpOEKOHOMIYHI yMOBH, IO MOXYThb MaTH TOTCHIIMHWIA BIUIMB HAa 3JaTHICTh TMO3HYATHLHUKIB
noBepratn kpemutu. Jlo apyroi — Hajexarte crenuiuai OaHKIiBCbKI (akTtopu (0OyMOBIEHI
(yHKIIOHYBaHHSIM OaHKIB), sKi, 32 pe3y/lbTaTaMH TOMNEPEAHIX aHaNi3iB, MalOTh MEHIINH BIUIMB Ha
3MIHHICTh HETIPAIIOI0YMX KpeJuTiB. BUKOpHCTOBYIOUM NMHAMIYHWMN 1 CTATUYHHUN TMaHENbHI METO/H,
JOCITpKeHo (aKTOpH, MO BIUIMHYIM Ha TOTIpHICHHS KpequTHUX moprdeniB 138 OaHKiB mpoTsrom
nepiony Mk 2008 Ta 2017 pp. Pe3ynbTaTtéi IeMOHCTPYIOTh, 110 MOKa3HUK HEMPAIIOI0YMX KPEAUTIB Y
0aHKax, 110 MpaIoroTh y Kpainax Lentpansaoi Ta CximHOT €BpoIy, MOKHA TTOSCHATHA B OCHOBHOMY 32
PaxyHOK 3HAYHUX MaKpOEKOHOMIYHMX JIaHuX, TakuX K BBII i piBeHb 0e3p00iTTs, a TakoXk crierpidaHnX
nns OaHkiB QakTopiB, Takux sik ROA, mporeHTHa Mapxa abo po3mip 0aHKy, BU3HAYEHHH BapTIiCTIO
aKTUBIB. Pe3ynbTaTu JOCIDKICHHS € BarOMHM BHECKOM Y JIHCKYCIO IIOJI0 MOXKIMBOCTI PO3B’s3aHHS
MPO0JIEMH 3HAYHOTO 30UTBIIICHHS BAPTOCTI 3HEI[IHEHUX KPEAUTIB Y MICIITKPU30BHIA IIEPIO/I.
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®AKTOPBI, BJIUAIOIWUE HA TIOKA3ATEJIb TIPOCPOYEHHbBIX KPEIUTOB

B BAHKOBCKOM CEKTOPE HEHTPAJIbHOIN 1 BOCTOYHOM EBPOIIbI

AHHoTauus. 3a TocenHee IeCATHIIETHE KayecTBO KPEAWTHBIX MOopTdereil 3HAYUTENbHO
VXYAIMIWIOCH B OOJNBIIMHCTBE CTpPaH MHpa. Takoe TOJOXKEHHE SBISETCS IOCIEICTBHEM
(MHAHCOBOTO KpH3HUCA, KOTOPBIA MOTPSC MUPOBYIO 3KOHOMHKY B 2007—2009 rogax. C tex nop
CpeIHMH YpOBEHb KauecTBa OaHKOBCKMX aKTUBOB OBICTPO YXYIIIMJICS H3-32 TJ00aJbHOTO
9KOHOMHUYEcKOoro cmnaza. ®dakr, 4YTO KayecTBO KPEOUTHBIX CPEICTB TECHO CBS3aHO C
SKOHOMUYECKMMHU LHMKJIAMH, XOPOILIO H3BECTEH M HE YIMBJIAET. TeM He MeHee, yXyALICHHE
KayecTBa MPEIOCTAaBICHHBIX KPEAUTOB OYEHb PasHUJIOCH B Pa3HbIX cTpaHax. [IpoaHann3upoBaHbl
MaHeJIbHBIE JTaHHBIEe, YTOOBI OIIEHUTH BIUSHUE PA3IMYHBIX (DAKTOPOB HA yPOBEHb MPOCPOUEHHBIX
KpenuToB B Oankax crpad LlenTpansHoii n Bocrounoit EBpomsl, sistomuxcs unenamu EC. B
JUTEpaType YKa3aHbl JBE OCHOBHBIC TPYNIBI (aKTOPOB, BIUSIONMX HAa H3MEHEHHE YPOBHS
MIPOCPOYEHHBIX KpeauToB. IlepBast Tpymma cOCTOMT M3 BHEIIHHX (PaKTOPOB, KOTOPHIE BKIIOYAIOT
o0Imue MaKpOIKOHOMHYECKHE YCIOBHS, KOTOPBIE MOTYT OKa3aThb IMOTCHIMAJIbHOE BIMSHHE HA
CIIOCOOHOCTh 3aeMIMKOB MOTAlIaTh KPEeAWTH.. Bo BTOpYIO TPYHITy BXOAAT CrEHU(PUUIECKUE UL
0aHkoB  (akTopbl (OOYCIIOBJIICHHBIC (YHKIIMOHHPOBAaHHUEM OaHKOB), KOTOpBIC, COTJIACHO
pesynbTataM MpPEAbIAYIIMX aHAJN30B, OKA3blBAalOT MEHbIIEEe BIUSHAE Ha HW3MEHYHBOCTH
MPOCPOYCHHBIX KpeAWUTOB. MCHomb3yst AWHAMUYECKMH W CTaTUYECKUH TaHENbHBIC METOJBI,
aHAM3UPYIOTCST (DaKTOPBI, BIUSIONIME Ha YXyJIICHHE KPEAUTHBIX TopTdeneii 138 OaHkoB 3a
nepuon ¢ 2008 mo 2017 rox. Pe3ynbrarel uccieA0BaHus MOKAa3bIBAIOT, YTO MPOCPOUECHHBIE KPETUTHI
0aHkoB, (hyHKIHOHHMpYIOMUX B cTpaHax LlenTpansHoit 1 Bocrounoii EBpomnbl, MOXKHO OOBSCHUTH
TJIaBHBIM 00pa3oM 3a CUET 3HAYUTENIBHBIX MaKpPOIKOHOMHUYECKHX (akTopoB, Takux kak BBII n
YpOBEHb 0€3paloTHIBI, a TaKkKe Takux crnenuduueckux st O0aHkoB (aktopoB, kak ROA,
NpPOLIEHTHAs Mapka WM pa3Mmep OaHKa, HM3MepsAeMbIl CTOMMOCTBIO aKTHBOB. IlosrydeHHBIE
pe3ysbTaThl BHOCST 3HAUUTEIbHBIM BKJIAaJ B JUCKYCCHIO O BO3MOYKHOCTH pEIIEHHs IPOOIeMBbI
SHAYUTCIBHOI'O YBECIMUCHUA CTOUMOCTHU O6eCHeHeHHLIX Kp€IuTOB B HOCTKpPIE}HCHbIﬁ nepuon.

Kniouesvie cnosa: npocpoueHHbIC KPeauThl, KpeauThl, Oanku LleHTpayibHON U BocTtouHoit
EBporsl.

®dopmyi: 2; puc.: 5; Tadi.: 5; ouo.: 27.

Introduction. Lending activity is one of the most important segment of banking activity,
enabling them to obtain revenues to cover the incurred costs, such as money obtained costs and the
institution’s functioning costs [1]. Banks are the only entities authorized to grant loans [2].

Proper credit policy is considered to be fundamental determinant of financial stability of
banks. The management of co-operative banks for many years remains aware of the credit risk
significance in banking operations and since 2013 in surveys indicates them as the greatest threat to
the financial stability of banks [3]. Bad credit policy and lack of control were the reasons for the
largest bankruptcy in Polish co-operative banking sector — Spoéidzielczy Bank Rzemiosta i
Rolnictwa in Wolomin (SK Bank)™.

A very important factor affecting the profitability of individual banks and the entire banking
sector is the quality of assets. Loans are the main asset, hence their is expected positive impact on
the level of profits. The increase in banks’ involvement in lending activity often leads to higher
profits, but increases their susceptibility to deterioration of their microeconomic situation and may
in the future lead to an increase in the share of non-performing loans [4]. Over the last decade, the
quality of loan portfolios has deteriorated significantly in most countries around the world. This is
the result of the financial crisis of 2008-2009. The increase in the number of banks with high-risk
loans leads to an increase in the value of loans not repaid on time and an increase in provisions
created on this account, and consequently reduces the profitability of the entire banking sector.
Comparative researches on loan quality are very important for at least three reasons. First of all, the
quality of loans is one of the most important criteria for assessing the financial stability of bank and

! More information about the Bank's bankruptcy and its causes is available on the KNF website:

https://www.knf.gov.pl/poprzednie_lata/komunikaty?articleld=53880&p_id=18 (4.11.2018).
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the probability of its bankruptcy. Credit quality analysis also allows to assess the level of credit risk
in the bank. Non-performing loans are the result of a credit function, carried out in banks. Their
high level and rapid growth indicates the materialization of the credit risk in the bank. Secondly, the
quality of loans is used to measure financial stability of the entire banking sector. Credit quality
assessment is therefore also important for the micro-prudential and macro-prudential supervising
institutions. And finally, the analysis of loan quality is important for the entire economy. High
credit risk and banks’ losses related to their lending activities may lead to limiting the scale of
lending activities, which will have a negative impact on economic activity.

Literature review and the problem statement. Banks can use different methods and tools
to measure the quality of their loan portfolios. Generally, most of them focus on the assessment of
the portfolio risk level. The most popular indicator is the ratio of non-performing loans, measured
as a percentage of receivables classified as endangered in total loan portfolio (NPL) [5]. Amounts
due from bank customers, that are at risk, are usually determined on the basis of internal bank’s
regulations. These regulations are mostly based on national legal regulations, e. g. in Poland on the
Ordinance of the Minister of Finance [6]. The basic criteria for the category of receivables are:
timely repayment and the economic and financial situation of the borrower.

A part of scientific research, devoted to bank lending, is trying to state the determinants of
the banks’ loan portfolios size. It results from the influence of the amount and value of granted
loans on long-term economic growth [7]. There are also research, that focuses on the determinants
of the banks’ loan portfolios quality.

The literature indicates two basic sets of factors influencing changes in the level of non-
performing loans. The first group concerns external factors, which include general macroeconomic
conditions that may have a potential impact on borrowers’ ability to repay loans. The second group
includes bank’s specific factors (resulting from the functioning of banks), which, according to the
results of previous analyzes, have a smaller impact on the volatility of non-performing loans [8].

Literature devoted to the interaction between macroeconomic factors and the quality of bank
assets is extensive and diverse. In the current research, there is presented the most often positive
relationship between the quality of assets and the dynamics of economic growth. Messai and Jouni
[9] in their research on a group of 85 banks from Italy, Greece and Spain showed, that, thanks to the
improvement of the macroeconomic situation, the financial situation of borrowers is also improving
and thus the possibility of timely repayment of their debts. Studying a group of 75 banks in the
years 2000-2010 Beck et al. [10] proved that the increase in GDP contributed to the decline in the
share of non-performing loans in the entire loan portfolio. Similar conclusions were found in
researches of Espinoza and Parad [11], Jakubik and Reininger [12] or Marki et al. [13].

Another macroeconomic determinant described in the literature is the unemployment rate,
the increase of which has a negative impact on the quality of the loan portfolio. The loss of
employment by borrowers results in deterioration in the quality of banks’ loan portfolios. Such
dependencies were found in the research of , e. g. Dimitrios et al. [14]. Using the GMM model and
the quarterly data of the euro area banks in 1990-2015, they stated that the increase in the
unemployment rate has a strong impact on the deterioration of their loan portfolio quality. The
conclusions from the analyzes concerning the 7 countries of Central and Eastern Europe in the years
2007—2012, conducted by Skarica [15], also confirm the positive relationship between the
unemployment rate and the value of non-performing loans. Similar conclusions from their own
research have drawn, among others, Messai and Jouini [9].

The results of previous studies, regarding the relationship between the inflation rate and the
quality of banks’ loan portfolios, are not straightforward. Research conducted by Klein [16], which
included the largest banks from the Central and Eastern European countries, showed, that the level
of not repaid loans regularly increases with the increase in inflation. However, in the studies of
Dimitrios et al. [14], it was shown that the increase in inflation rate makes debts cheaper, which
contributes to improving the quality of banks’ loan portfolios.

Among the studies on macroeconomic determinants of the bank’s loan portfolio quality,
there are also studies regarding influence of sovereign debt on the number of loans that are not
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repaid by borrowers [7; 13; 14]. The increase in public debt causes an increase in fiscal burdens
imposed on citizens, and thus a deterioration in their repayment capacity. These studies confirm a
positive correlation between public debt and non- performing loans. Fiscal problems in the euro
area countries may lead to a significant increase in non-performing loans.

Cifter [18] in his research focused on how the concentration of the banking sector affects the
NPL. However, his research did not have an unambiguous result.

There is also a series of studies devoted to the influence of variables dependent on banks on
the NPL level. Hu et al. [19] analyzed non-performing loans in the banking sector in Taiwan in the
years 1996—1999. The authors showed that the size of banks, measured by the value of their assets,
is negatively related to the NPL indicator. Larger banks are more likely to take credit risk than
smaller ones.

Studies, carried out by authors like Klein [14] and Marki et al. [13], confirm, that the higher
value of indicators describing the quality of bank management (ROA, ROE, NIM) contributes to a
lower share of non-performing loans in total loans. Better managed banks have, on average, better
asset quality and generate higher profits. NIM is a good indicator of how optimal bank’s investment
decisions are. However, studies conducted by Salas and Saurin [20] showed, that this variable does
not affect the value of the NPL index. On the other hand, Espinoza and Prasad [11] found, that there
is a significant relationship between NIM and NPL. A fall in NIM indicator can cause a change in
lending policy, making it more risky. The increase in risk will create a portfolio of loans with a
higher probability of default in the future.

In their study, Podpiera and Weill [21] verified the relationship between NPL and cost
effectiveness as an indicator of the quality of bank management. This trend is also included in the
study of the Argentine banking system instability in 1993-1996, conducted by Jose Bercoff, Julian
Giovanni and Franque Grimard [22]. It showed ,that the bank’s factors, which influence the NPL
rate, are: asset growth and operational costs incurred in connection with the entity’s core business.
However, the relationship between cost effectiveness and the NPL index is ambiguous. Banks, that
will allocate less funds to investigate the creditworthiness of borrowers and for risk monitoring in
the short term, will be more profitable. On the other hand, this may be reflected in the increased
number of non-performing loan in the long term.

The literature also showed that the excessive level of lending (measured by the ratio of loans
granted to the sum of total assets) leads to an increase in the NPL ratio in banks. The increase in
bank lending activity is often associated with lowering standards when granting loans, which
increases the number of not repaid loans. Such results have received, among others [9; 16].

One of the indicators, which is characteristic for banks, is the capital adequacy ratio (TCR).
It indicates whether the bank has sufficient equity to be solvent. The TCR measures the level of
equity in relation to the risk taken by the bank. In general, although capital adequacy ratios are
extensively analyzed in similar studies, the results regarding the impact of this indicator on the level
of non-performing loans are ambiguous [11; 13; 23]. On the one hand, there are studies, in which
banks with a lower TCR rate are characterized by a higher NPL level.

On the other hand, there are also analyzes showing, that banks with a higher TCR level
create risky loan portfolios. That can cause the growth in non-performing loans.

In the research, carried out by Gosha [17], the size of the bank (measured by the value of its
assets) is also a factor, that influences the quality of the loan portfolio. Large banks, using financial
leverage, may excessively increase their lending activity, which is usually associated with a
lowering of credit standards, and thus expose themselves to the risk of losses on granted loans.

In addition to the research mentioned above, there are many empirical studies suggesting
that bank-specific factors such as size, market power, concentration and risk profile are important
determinants of the NPL, as they may increase risky loans in the portfolio [19].

The aim of this article is to analyze the panel data to assess the impact of both
macroeconomic and microeconomic factors on the NPL level in the banks of Central and Eastern
European countries that are members of the EU. The authors carried out studies on determinants of
the non-performing loan ratio in the banking sectors of Central and Eastern Europe countries on
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unit data obtained from Orbis database (Bankscope in an earlier version). Panel data cover the years
2008—2017 and includes information on the financial ratios of 138 banks (NPL, ROE, asset value,
loan value, deposit value, capital ratio) operating continuously since 2008. Macroeconomic data
(GDP per capita, inflation rate and unemployment rate) were taken from the websites of Eurostat
and the World Bank.

Research methods used to achieve the goal are: analysis and synthesis, method of
comparison, descriptive statistics methods and methods of economic-mathematical modeling to
determine the relationship between NPL and its determinants.

Research results. The CEE countries share a common history of limited development
opportunities after the Second World War, resulting from the world political order, shaped after
1945. After the political transformation in the early 1990s, differences in the direction of
development the banking systems were observed. One of the important changes was, for example,
the inflow of foreign capital and an increase in market concentration. However, the final shape of
the banking sector in individual CEE countries remains diversified (Table 1). In the majority of
countries, banks with dominant foreign capital prevail (up to 98.9% of the market in Slovakia). The
Polish (45.5%) and Slovenian (49.2%) sectors remain an exception to the dominance of foreign
capital banking sector. The level of concentration and competition in the banking sectors also
remain diversified in the examined group of countries. The lowest concentration level (measured by
CR5 indicator) is characterized by the Polish banking sector (47.8%), the highest — the banking
sector in Estonia (95.8%). The value of the total capital ratio varies from 18.8% (in Lithuania and
Slovakia) to 30.1% in Estonia (Table 1).

Table 1
Selected characteristics of the CEE countries banking sectors in 2017

Country igz.rfaf?f/ff{ e1gn HHI CRS5 (%) TCR (%)
Bulgaria 76.5 0.0976 55.9 22.1
Croatia 90.3 0.1453 75.0 23.8
Czech Republic 92.1 0.1021 63.9 19.3
Estonia 89.0 0.2400 95.8 30.1
Hungary 79.0 0.0890 52.8 20.2
Latvia 78.6 0.1240 73.3 21.4
Lithuania 88.9 0.2214 90.6 18.8
Poland 455 0.0648 47.8 19.0
Romania 77.0 0.0909 59.4 20.0
Slovakia 98.9 0.1333 74.6 18.8
Slovenia 49.2 0.1079 60.6 19.8

Source: data from Banking Supervisors from Central and Eastern European Countries (BSCEE) Review 2017,
www.bscee.org.

The credit policy of banks, operating in the CEE countries, was in the last decade strongly
determined by the financial crisis and its consequences — both within the financial sector and in the
real economy. In the analyzed CEE countries, there is a huge variation in the dynamics of bank
lending activity for the non-financial sector in the post-crisis period. In spite of emerging
disturbances on the financial market in 2008—2015, the value of loans for the non-financial sector
increased in the Polish banking sector by nearly 52%, in Slovakia by 48.5%, and in the Czech
Republic by 30.6%. (Fig. 1). At the same time, in Hungary and Slovenia, the value of loans for the
non-financial sector decreased by over 32%.
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Figure SEQ Figure \* ARABIC 1: Growth of loans to non-financial sector in the period
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Fig. 1.
Source: Own study based on NBP data, https://www.nbp.pl/home.aspx?f = / systemfinansowy / stabilnosc.html (figures for the February 2016 report).

The CEE countries are also significantly different in terms of loan portfolio structure. In particular,
attention should be paid to the share of consumer loans (excluding housing loans) in the banking sectors of
the studied group. This group of loans has the greatest importance in Romania and Bulgaria, while it plays
much smaller role in banks operating in the Baltic countries (Lithuania, Latvia, Estonia) — Fig. 2.

Fig. 2. Share of consumer loans in total loans in CEE countries in June 2018 (%0)

Source: Own study based on NBP data, https://www.nbp.pl/home.aspx?f = /systemfinansowy/stabilnosc.html (figures for the report December 2018).

In the last decade, the quality of loan portfolios has deteriorated significantly in most countries
around the world. This is result of the financial crisis, that hit the global economy in 2007—2009. Since
then, the average quality level of bank assets has deteriorated rapidly due to the global economic recession.
The fact, that the quality of credit exposures is closely related to the economic cycle is well known and is
not surprising. However, the deterioration in the quality of loan exposures varied widely from country to
country. In the countries of Central and Eastern Europe, particularly high values of the NPL index had
Hungary, Latvia and Estonia, while very low (Fig. 3).
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Fig. 3. Slovakia and Slovenia
Source: data from Banking Supervisors from Central and Eastern European Countries (BSCEE) Reviews (various issues), www.bscee.org.
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In the examined group of countries, a strong differentiation of the NPL value is observed in
the case of loans for households and for non-financial enterprises (Fig. 4 and 5). In particular, it
should be emphasized that the average NPL level for loans granted to non-financial enterprises was
almost 50% higher than in the case of loans to households (11.97% and 8.19% respectively). In the
case of some countries, like Latvia, or Hungary, the deterioration in the quality of loan exposures
was in 2010 and was very rapid, while for other countries, for example Croatia, Romania,
Lithuania, Poland, the high NPL level is visible between 2012—2013.

Figure SEQ Figure \* ARABIC 3: The level of the NPL ratio in European Union countries in 2017
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Source: data from Banking Supervisors from Central and Eastern European Countries (BSCEE) Reviews (various issues), www.bscee.org.

To carry out analyzes, the authors decided to use two types of panel models. In the first
place, a dynamic panel model was used, estimated using the generalized method of moments
(GMM), in the GMM-SYS version, introduced to the literature by Blundell and Bond [24]. The
advantage of this method is the lack of assumptions about strict exogenicity of the regressors,
thanks to which it is possible to take into account the delayed values of the dependent variable,
which is not possible in the case of static panel models (with fixed effects and individual random
effects) [25]. The GMM-SY'S estimator gives more reliable and precise results in similar cases [26].
Statistical inference on the significance of model parameters was made on the basis of one-step
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estimation, because basing the analysis on two-step method in the range of standard estimator errors
may lead to incorrect conclusions, especially in the case of heteroskedasticity of a random
component [23]. For diagnostic purposes, the Sargan test was used for the two-step method? and
Arellano-Bond autocorrelation tests for the first differences: AR (1) and AR (2). These types of
models are also used in the analysis of the credit exposures quality [27]. The final estimated
dynamic regression model is given by the equation:

NPLj = ag+ a1*NPLj1 + a2* MACRO.VAR i+a,* MICRO.VAR;t+ Vit (1)

where: NPL is a measure of the credit exposures quality used in research; MACRO.VAR it is a vector of country and
sector macroeconomic variables values , affecting the quality of bank’s credit exposures in period t; MICRO.VARy, is a
vector of control variables values, that characterize a specific bank; v; is a random effect for the bank and in the t
period.

The description of the variables used in the research and information on previous
publications confirming their significance in the study of the NPL determinants are presented in
Table 2.

Table 2

Characteristics of independent variables used in panel studies regarding NPL determinants
in CEE countries in 2008—2017

Variable Description Data source Previous research
Macroeconomic characteristics
Eurostat: Messai and Jouni (2013);
Real GDP growth rate - measure of . ) Beck et al. (2015);
AGDP the rate of economic growth and htt\[l)v.ége/c.gu/rgstz./%l;/gé;c;sgat/ Espinoza and Parad (2010);
impact of the business cycle. %1$ 01.2019) Jakubik and Reininger
o (2013); Marki etal. (2014);
Eurostat,
HICP Harmonized Index of Consumer http://ec.europa.eu/eurostat/ ~ Klein (2013)]; Dimitrios et
Prices — measure of inflation web/hicp/data/database al. (2016);
(20.01.2019)
. Eurostat Dimitrios et al. (2016);
Unemployment rate defined as the ! - ’
. http://ec.europa.eu/eurostat/ Skarica (2014);
UN ratio c:‘nghtleourézr?glgéelt_j)to the web/hicp/data/database Marki et al. (2014); Messai
ploy (20.01.2019) and Jouini (2013).
Herfindahl-Hirschman Index - .
. ECB: Banking Structural . .
HHI a measure of concentration of the S s Cifter (2015);
banking sector
: World Bank:
. Rele}tlon of loans to the non http://data.worldbank.org/in
LG financial sector / GDP - measure dicator/ i
DP of the dev_elt_)prr_]e_nt of the bar)klng FS.AST.DOMS.GD.ZS
market in individual countries. (10.01.2019)
Microeconomic characteristics
La A ;2:,{;03?;ggsrsrgf(}pfhzasr;lz(esoﬂﬁé Own calculations based on Salas and Saurina (2002);
9- bank data from Orbis Gosh (2015);
Cost-to-income ratio - measure of - Jose Bercoff et al. (2002);
€l cost effectiveness D) Q40 Podpiera and Weill (2008);
Share of loans in total assets - a . . .
LA measure of the bank’s credit Own calculations based on Keeton (1999); Klein

exposure

data from Orbis

? For the one-step method, the Sargan test is not heteroscedastically compatible.
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Average return on equity - a

ROI2 measure of profitability

The share of non-financial sector
deposits in total sources of
financing - a measure of the bank’s
business model

Total Capital Ratio- bank’s stability
measure based on the bank’s
solvency in a broad sense

Source: Own study.

D_A

TCR

Data from, Orbis

Own calculations based on
data from Orbis

Data from Orbis

Salasa and Sauring (2002);
Klein (2013); Marki et al.
(2014);

Espinoza and Prasad
(2010);

Marki et al. (2014);
Gosh (2015); Dimitrios et
al. (2016);

Bertrand Rime (2001);
Espinoza and Prasad (2010);
Marki et al. (2014)

Descriptive statistics of the control variables are presented in the Table 3.

Descriptive statistics of variables used in models

Characteristic = NPL = GDP  HICP UN
mean 13.98 1.73 2.30 9.42
median 9.88 234 1.90 8.95
Ztei'};’ﬁ;ﬂ 1348 383 274 379
minimum 0.06 -29.6 -1.60 290
maximum 9551 19.20 22.20 35.60

Source: Own study.

HHI L GDP Lg A TCR
011 6836 1453 18.48
009 67.02 1439 16.00
006 1770 276 11.82
006 1340 919 -20.27
062 207.04 3411 17850

The results of the research using the dynamic panel model are presented in Tabl. 4.

Table 3
LA ROE Cl1 DA
64.02 515 | 7524 77.96
6558 = 5.84 | 6429 8152
2382 5145 @ 6654 2023
0.01 | -328.78  -30.05 0.14
99.89  1140.34 81071 98.21

Table 4

Results of panel research (1-step GMM-SYS dynamic model) of NPL determinants in Central
and Eastern Europe in 2008—2017

Control variable
NPL(-1)

const
AGDP
HICP
UN
HHI
L_PKB
Lg_A
TCR
L A
ROE
C_I
D A

Number of observations
Number of banks

2008—2017
0.506%**
(0.126)
7.871%*
(3.15)
-0.121
(0.109)
0.267
(0.257)
0.359%*
(0.163)
-7.468
(7.42)
0.042%*
(0.021)
-0.369*
(0.215)
-0.023
(0.053)
0.006
(0.033)
-0.135%%*
(0.03)
0.017**
(0.008)
0.007
(0.022)
771
138
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Test AR(1) -3.112*%**
Test AR(2) 1.491
Sargan Test (two-step) 48.511

Note: *** significance at the level of 1%, ** significance at the level of 5%, *significance at the level of 10%. The
heteroscedastically consistent error standard is given in brackets.
Source: Own study.

The conducted research confirmed that the current level of NPL is influenced by the level of
this indicator in the bank in the previous year. Among the significant macroeconomic determinants
of the NPL, the positive impact of the unemployment rate was confirmed. This result remains
consistent with previous analyzes presented in part 2 of the article. The strong decline in the
unemployment rate in recent years in the CEE countries has significantly affected the reduction of
the NPL level in the banks in this region. At the significance level of 5%, the influence of the
development of the banking market (L_GDP index) on the NPL level was confirmed, and the
direction of the impact was positive. It means, that in countries characterized by higher credit
saturation for the non-financial enterprises, the banking sector is characterized by a worse quality of
loan exposures.

Among the microeconomic factors, that are significant determinants of the banks’ NPL level
in the CEE region, profitability measures (ROE) and cost effectiveness (C_I) were are the most
important ones, and their direction was consistent with the previous analyzes presented in the
literature on the subject. Banks, which were characterized by better profitability (higher ROA) and
better cost-effectiveness ratio (lower C/I index) were have better quality of credit exposure.
However, the study did not confirm the impact of the solvency ratio and D_A ratio (measure of the
bank’s business model) on the NPL level in the examined group of banks.

Due to the relatively short time series, analyzes were also carried out using a static panel
model. The Hausman test was used to select the right model, which allows to answer the question:
which individual effects occurred in the analyzed population — fixed effects (FE) or random effects
(RE). The RE estimator is consistent and no less effective than the FE estimator, if the assumption
of independence of variables observed from individual effects is fulfilled. Due to the insignificance
of Hausman’s statistics for all models, models with random individual effects were used, whose
general notation takes the form:

NPLi=ao+a1XMACRO.VAR.j¢, t.1) + a2XMICRO.VAR. i + Vit (2)
where: NPL is a measure of the credit exposures quality used in research; MACRO.VAR it is a vector of country and
sector macroeconomic variables values , affecting the quality of bank’s credit exposures in period t or t-1;
MICRO.VAR;; is a vector of control variables values, that characterize a specific bank; v; is a random effect for the
bank and in the t period.

The results of the research using the static panel model are presented in Tabl. 5.
Table 5
Results of panel research (static model, random effects) of NPL determinants in the countries
of Central and Eastern Europe in 2008—2017

Control variables 2008—2017
3.614
const (4.849)
Aien ?(5.1058299;
HICP 'O('gi%;; *
on Lise=
il (ggégg)
L_GDE (8:822)
&
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-0.193 ***

e (0.056)
0.000
e (0.039)
-0.024 **
ROE (0.01)
0.029 ***
&) (0.006)
0.009
L (0.027)
Number of observations 771
Number of banks 138
Hausman Test Relevance 0.256

Note: *** significance at the level of 1%, ** significance at the level of 5%, *significance at the level of 10%. The
heteroscedastically consistent error standard is given in brackets.
Source: Own study.

The results of the study, performed with the static model, remain broadly in line with the
results obtained in the dynamic model. Also in this case, a significant positive impact of the
unemployment rate on the NPL level was confirmed (with a confidence level of 99%). The inflation
level, whose increase is an important factor limiting the share of impaired loans in the loan portfolio
of banks, is also important for the quality of credit exposure. Similarly to the static model, the
impact of market concentration on the NPL level has not been confirmed. Among the
microeconomic factors, profitability and cost effectiveness were also significant determinants, and
the direction of their impact is similar to the results obtained in the static model. The difference
between the dynamic and the static model was the result of the impact of the bank’s solvency level
(measured by the TCR ratio) on the quality of the credit exposure. The study showed the significant
impact of the bank’s equity level on its NPL index (negative direction of dependence). There is no
evidence for the impact of the L_A ratio (a measure of the bank’s credit exposure) on the NPL level
in the analyzed group of banks.

Conclusions. The considerations, presented in this article, regarding the quality of credit
exposures of banks operating in the European Union countries, constitute a significant contribution
to the discussion on the possibility of solving the problem of a significant increase in the value of
impaired loans in the post-crisis period. Very favorable macroeconomic situation in the CEE
countries in 2015—2017, in particular a significant decrease in the unemployment rate (in many
countries to the historical lows of the post-transformation period), contributed to the improvement
of the NPL level, without however completely eliminating the negative effects of the financial crisis
2007—2009. This means that in the event of a deterioration in the economic situation, the quality of
the credit exposure may deteriorate again and, consequently, the profitability and solvency of the
region’s banks may also deteriorate. This risk is magnified by the fact, that banks in many countries
have significant value of loans denominated in foreign currencies in their portfolios (in particular in
CHF and EUR). This situation, accompanied by a strong depreciation of the domestic currency,
may lead to a reduction in the debt repayment capacity of borrowers. The results of carried out
panel research show that the value of the NPL ratio of the analyzed banks is statistically
significantly affected by both macroeconomic factors, such as GDP, the unemployment rate and
inflation, as well as bank-specific factors such as the ROE or C/I ratio.
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