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Rad predstavija deo rezultata istraZivanja na projektu ,, Unapredenje konkurentnosti Srbije u procesu pristupanja
Evropskoj uniji”, broj 47028, u periodu 2011-2016, koji je finansiralo Ministarstvo za nauku o tehnoloski razvoj.

Rezime

Cilj ovog rada je otkrivanje i analiza empirijskih determinanti kreditnog rizika u bankarskom
sektoru Republike Srbije. Rad je baziran na analizi rezultata primene linearnog regresionog modela, u
vremenskom periodu od treceg kvartala 2008. do treceg kvartala 2014. godine. Tri su osnovna nalaza
istrazivanja. Prvo, veca kreditna aktivnost banaka doprinosi povecanju udela visoko rizi¢nih kredita
u ukupnim kreditima (zakasneli efekat od 3 godine). Drugo, rast kreditnih plasmana u odnosu na
depozite doprinosi vecoj izlozenosti banaka kreditnom riziku. Trece, faktori koji smanjuju izloZzenost
kreditnom riziku banaka su rast profitabilnosti, rast kamatnog spreda i realni rast bruto domaceg
proizvoda. Imajudi u vidu sveukupne trzisne okolnosti i dinamiku privrednog oporavka zemlje, na
osnovu rezultata se moze izvesti generalni zakljucak da ¢e u narednom periodu pitanje visoko rizi¢nih
kredita u Republici Srbiji biti aktuelan izazov i za kreditore i za korisnike kredita.

Kljucne reci: bankarski sektor Republike Srbije, empirijske determinante, kreditni rizik, linearni
regresioni model.
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Summary

The aim of this paper is the detection and analysis of empirical determinants of credit risk in the
banking sector of the Republic of Serbia. The paper is based on an analysis of results of the application
of the linear regression model, during the period from the third quarter of 2008 to the third quarter
of 2014. There are three main findings. Firstly, the higher lending activity of banks contributes to the
increasing share of high-risk loans in the total withdrawn loans (delayed effect of 3 years). Secondly,
the growth of loans as opposed to deposits contributes to the increased exposure of banks to credit
risk. Thirdly, the factors that reduce the exposure of banks to credit risk increase profitability, growth
of interest rate spread and real GDP growth. Bearing in mind the overall market conditions and
dynamics of the economic recovery of the country, there is a general conclusion based on the results
that in the coming period the question of non-performing loans (NPLs) in the Republic of Serbia will
present a challenge for both lenders and borrowers.

Keywords: banking sector of the Republic of Serbia, empirical determinants, credit risk, linear
regression model.
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Uvod

U poslednjih deset godina bankarski
sektor u Republici Srbiji bio je suocen sa
mnogobrojnim izazovima. Nedovoljno brz
oporavak privrede (Ranisavljevi¢, Vukovié,
2015), delimi¢no uspesna privatizacija drzavnih
preduzeca, svetska ekonomska kriza i globalna
politicka nestabilnost, samo su neki od faktora
koji su pretili da ugroze stabilnost domaceg
bankarskog sektora. Medutim uprkos svemu
navedenom, bankarski sektor je ostao stabilan.
Konzervativna politika Narodne banke Srbije,
fokus banaka na tradicionalnu depozitno-
kreditnu aktivnost, razvijena konkurencija
na bankarskom trzistu i profesionalan odnos
bankarskih menadzera prema poslovanju
(Mati¢, 2015), rezultirali su stabilno$¢u koja se
u najkracem moze opisati visokim stepenom
likvidnosti i visokom stopom adekvatnosti
kapitala.

Stabilnost banaka, u operativhom smislu,
najvise zavisi od kvaliteta upravljanja rizicima
(Saunders, 2011; Barjaktarovi¢, 2013; Racic¢ i
saradnici, 2014). IzloZenost kreditnom riziku
zavisi od mnogih faktora medu kojima se
izdvajaju: uskladenost poslovanja sa vazecom
regulativom, odabir adekvatnih kreditnih
strategija i politika, stepen razvijenosti privrede
i makroekonomska kretanja na trzZiStu na
kom banke posluju. Empirijski pokazatel;
koji se najceSce koristi za utvrdivanje stepena
izloZenosti banaka kreditnom riziku je udeo
visoko rizi¢nih kredita u ukupnim kreditima
(kvalitet aktive). Smatra se da udeo visoko
rizicnih kredita svedoci o rastu izlozenosti
kreditnom riziku i obrnuto.

Grafikon 1. Kretanje udela visoko rizi¢nih kredita u ukupnim

kreditima u Republici Srbiji
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Na grafikonu 1 je prikazano kretanje udela
visoko rizi¢nih kredita u ukupnim kreditima
domaceg bankarskog sektora. Primetno je da
nakon udara svetske ekonimske krize udeo
visoko rizi¢nih kredita u ukupnim kreditima
belezi trend rasta. Reakcija banaka koja je
usledila kao odgovor na krizu, dovela je do
pojave smanjenja obima plasmana, rasta
likvidnost i smanjenja aktivnih i pasivnih
kamatnih stopa. Taj trend bi mogao da rezultira
padom udela visoko rizi¢nih kredita, kao i
kreditnom ekspanzijom koja bi upumpavanjem
sveze likvidnosti u realni sektor mogla da
podstakne bududi privredni rast (Izvestaj o
rezultatima ankete o kreditnoj aktivnosti, 2015).

Cilj ovog rada je da identifikuje i oceni
neke od znacajnih empirijskih determinanti
izloZzenosti banaka kreditnom riziku i time
pruzi doprinos pracdenju i analizi izlozenosti
toj vrsti rizika. Predmet istrazivanja su visoko
rizi¢ni krediti, kao i performanse bankarskog
Republike
upravljanja kreditnim rizikom, publikovane u

sektora Srbije u segmentu
kvartalnim izvestajima Narodne banke Srbije o
poslovanju banaka u Republici Srbiji, u periodu
od 30.09.2008. do 30.06.2014 (Bankarski sektor
u Srbiji - kvartalni izvestaji). Istrazivanje polazi
od generalne hipoteze da makroekonomske i
interne karakteristike banaka, determinisu nivo
visoko rizi¢nih kredita u ukupnim kreditima
bankarskog sektora u Republici Srbiji.

U skladu sa definisanim ciljem i predmetom
istrazivanja, rad je organizovan u Sest delova.
Uvodni deo radaje prvi deo. Pregled literature na
temu empirijskih istrazivanja o determinantama
kreditnog rizika je dat u drugom delu rada.
Metodologija istrazivanja je predstavljena u

trecem delu rada. Zatim je dat
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Introduction

In the last ten years, the banking sector of
the Republic of Serbia has faced numerous
challenges. Insufficiently rapid recovery of
the economy (Ranisavljevi¢, Vukovi¢, 2015),
partially successful privatization of state
enterprises, the global financial crisis and
political instability are just some of the factors
that threatened to jeopardize the stability of the
domestic banking sector. However, despite all
of the above-mentioned factors, the banking
sector has remained stable. The conservative
policy of the National Bank of Serbia (NBS),
the focus of banks on traditional deposit and
lending activities, developed competition in
the banking market and professional attitude
of banking managers towards their business
operations (Mati¢, 2015) resulted in stability,
which further led to a high degree of liquidity
and a high capital adequacy ratio.

The stability of banks, in operational terms,
is most dependent on the quality of risk
management (Saunders, 2011; Barjaktarovic,
2013; Racic et al, 2014). The exposure to credit
risk depends on many factors including the
relation between business operations and the
regulations in force, selection of suitable credit
strategies and policies, level of development of
the country and macroeconomic developments
in the market in which banks operate. The
empirical indicator which is commonly used
for determining the level of banks' exposure to
credit risk is the share of NPLs in total loans
(asset quality). It is believed that the share of
NPLs testifies that there is a growing exposure
to credit risk and vice versa.

Chart 1. The movement of the share of NPLs in the total loans

in the Republic of Serbia
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Chart 1 shows the movement of the share of
NPLs in the total loans of the national banking
sector. It is notable that under the impact of
the global financial crisis the share of NPLs
in the total loans showed an upward trend.
The reaction of the banks to the crisis led to
the reduced volume of investments, liquidity
growth and reduction in active and passive
interest rates. This trend could result in the
fall in the share of NPLs, and credit expansion
that could, by pumping fresh liquidity into the
real economy, encourage the future economic
growth (Report on the results of the survey on
lending activities, 2015).

The aim of this paper is to identify and
evaluate some of the significant empirical
determinants of the exposure of banks to credit
risk and thereby contribute to the monitoring
and analysis of exposure to this type of risk.
The subject of the research are NPLs as well
as the performance of the banking sector of
the Republic of Serbia in the area of credit
risk management, published in the quarterly
reports of the National Bank of Serbia on
business operations of banks in the Republic
of Serbia, in the period from 09/30/2008 to
06/30/2014 (The banking sector of Serbia -
Quarterly Reports). The study is based on the
general hypothesis that the macroeconomic and
internal characteristics of banks determine the
level of NPLs in the total credit portfolio of the
banking sector of the Republic of Serbia.

In accordance with the defined aim and
object of the research, the paper is organized in
six sections. The introductory part of the paper is
its first part. The review of references concerning
the empirical research about the determinants
of credit risk is provided in
the second part. The research
methodology is presented in

Republic of Serbia
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the third part of the paper. This
is followed by the overview of
the verification of fulfilment of
the standard assumptions of the
linear regression model used in
the research. The analysis of the
research results is presented in
the fifth part, and the conclusions
are presented in the final part of
the paper.
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kreditnog rizika zaokuplja paznju istrazivaca
sirom sveta od druge polovine XX veka do
danas. Istrazivanja uticaja brojnih faktora su
rezultirala generalnom ocenom da gubici po
osnovu rasta izlozenosti kreditnom riziku mogu
biti prouzrokovani mnogim mikroekonomskim
i makroekonomskim faktorima. U pocetku je
najveci broj istrazivanja izvrSen na uzorku
banaka koje posluju na teritoriji Sjedinjenih
Americkih Drzava, da bi se kasnije istraZivanja
prosirila i na banke iz drugih delova sveta.
Faktori koji su mnajceSée analizirani kao
empirijske determinante kreditnog rizika
su: bruto domadi proizvod (GDP), inflacija,
nezaposlenost, broj filijala i broj zaposlenih u
bankama, prinos na aktivu (ROA), prinos na
kapital (ROE), neto kamatni prihod, veli¢ina
banaka, nivo kapitala, solventnost, kreditna
aktivnost, veli¢ina depozitne baze i mnogi
drugi (Makri i saradnici, 2014; Gani¢, 2014, Das,
Ghosh, 2007).

Najveci broj istrazivanja banaka u SAD je
rezultirao zaklju¢cima da smanjenje efikasnosti
u operativnom poslovanju korisnika kredita
dovodi do rasta udela visoko rizi¢nih kredita
i da su manje efikasne i slabije kapitalizovane
banke sklone preuzimaju vecih rizika (Kwan,
Eisenbis, 1997; Berger, DeYoung, 1997). Sa
druge strane, istraZivanja koja su izvrSena
u Indiji (Rajaraman i saradnici, 1999) su
rezultirala zaklju¢cima da mikroekonomske
i makroekonomske karakteristike imaju
podjednako vazan uticaj na kretanje udela
visokorizi¢nih kredita banaka. Takoje povecanje
broja visoko rizicnih kredita pozitivno
korelisano sa pogorsanjem makroekonomskih
uslova, kao i sa mikroekonomskim faktorima
kao Sto su smanjenje operativne efikasnosti
korisnika kredita i ekspanzivno osvajanje novih
geografskih trzista od stranebanaka. Istrazivanja
banaka koje posluju u Spaniji (Salas, Saurina,
2002) izmedu ostalog su rezultirala ocenom da
rast GDP-a utice na rast kapaciteta za otplatu
kredita privrednih subjekata i stanovnistva,
Sto dovodi do pada udela visoko rizi¢nih
kredita u ukupnim kreditnim plasmanima. U
istrzivanjima koja se odnose na grcke banke je
zakljuceno da postoji znacajna negativna veza
izmedu pokazatelja profitabilnosti i kretanja
visoko rizi¢nih kredita (Dimitrios i saradnici,
2012). Na kraju, zakljucak koji se moZe izvesti
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na osnovu istrazivanja makroekonomskih
determinanti kreditnog rizika je da visoko
rizi¢ni krediti pokazuju anticiklicnost. To znaci
da u periodima privrednog rasta njihov udeo u
ukupnom kreditnom portfoliju opada i obrnuto
(Gani¢, 2014). Rast kreditne aktivnosti i rast
bankarskih kamatnih stopa su karakteristike
uzlazne faze ekonomskog ciklusa, koje nakon
njenog prelaska u recesivnu fazu uzrokuju rast
udela visoko rizi¢nih kredita (Jimenez, Saurina,
2005). Rezultati mnogih empirijskih istrazivanja
to i potvrduju, jer dobijeni rezultati svedoce da
nekoliko godina nakon kreditne ekspanzije
dolazi do rasta udela visoko rizi¢nih kredita u
ukupnim kreditnim plasmanima banaka (Salas,
Saurina, 2002; Alihodzi¢, 2015).

Metodologija i podaci

Dosadasnja  istrazivanja  determinanti
kreditnog rizika se pretezno baziraju na
primeni dinamickih panel modela, koji se
koriste u istrazivanjima kod kojih se u obliku
nezavisne varijable modela pojavljuju vrednosti
zavisne varijable iz ranijih vremenskih perioda
(Arellano, Bond, 1991; Bond, 2002; Baltagi,
1995; Baltagi, 2011). Usled nedostatka podataka
o udelu visoko rizi¢nih kredita u ukupnim
kreditima na nivou pojedina¢nih banaka u
Srbiji, u ovom istrazivanju je umesto dinamickih
panel modela primenjen visestruki linearni
regresioni model (OLS). Ta ¢injenica ujedno
predstavlja nejvece ogranicenje istraZivanja,
jer primena OLS modela moze da relativizuje
kvalitet dobijenih ocena.

Koris¢eni regresioni model se mozZe prikazati
slede¢im izrazom:

pl, =B, + B,pllag, + B,loans1, + B loans2, +
B,loans3, + B.spreadl. + B costoinc, + B ROE, +
Bglodep, + B,GDP, + ¢,

gde je:
B, - konstanta modela,

[31...[39 -

nezavisne varijable modela koji opisuju prirodu

ocene regresionih koeficijenata uz

u intenzitet njihovog dejstva na zavisnu
varijablu, i,
g, - reziduali modela.

Model je primenjen na osnovu analize
kvartalnih podataka konsolidovanih bilansa
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References review

The identification and analysis of the
empirical determinants of credit risk have been
attracting the attention of researchers around
the world since the second half of the twentieth
century. The research on the influence of
numerous factors have resulted in a general
assessment that losses from the growth of
exposure to credit risk can be caused by many
microeconomic and macroeconomic factors.
In the beginning, the majority of studies were
carried out on a sample of banks operating
in the territory of the United States, but later
the research expanded to include banks in
other parts of the world. The factors that are
usually analyzed as empirical determinants of
credit risk are gross domestic product (GDP),
inflation, unemployment, number of branches
and number of employees in banks, return
on assets (ROA), return on equity (ROE), net
interest income, size of banks, the level of
capital, solvency, credit activity, the size of the
deposit base and the like (Makri et al, 2014;
Gani¢, 2014, Das, Ghosh, 2007).

Most studies on banks in the United States
led to the conclusions that reducing the
operating business efficiency of borrowers
leads to a rise in the share of NPLs and that
less efficient and less capitalized banks tend to
take higher risks (Kwan, Eisenbis, 1997; Berger,
DeYoung, 1997). On the other hand, the research
conducted in India (Rajaraman et al, 1999)
resulted in the findings that microeconomic
and macroeconomic characteristics have an
equally important influence on the movement
of the NPLs share. Thus, the increase in the
number of NPLs positively correlated with the
worsening of the macroeconomic conditions
and with micro-economic factors such as
the reduction in operational efficiency of the
borrower and the expansionist conquest of
the new geographical markets by banks. The
research on banks operating in Spain (Salas,
Saurina, 2002) showed that GDP growth affects
the growth of the capacity to repay the loan
of business entities and citizens, which leads
to a drop in the share of NPLs in the total
credit portfolio. The research concerning the
Greek banks showed that there is a significant
negative relationship between profitability
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indicators and movements of NPLs (Dimitrios
et al, 2012). In the end, the conclusion that can
be drawn from the research on macroeconomic
determinants of credit risk is that NPLs show
counter-cyclicality. This means that in times
of economic growth, their share in the total
loan portfolio decreases, and vice versa (Ganic,
2014). The growth of lending activities and
bank interest rates are the characteristics of
the upward stage of the economic cycle, which
after its transition to the recession stage cause a
growth in the share of NPLs (Jimenez, Saurina,
2005). The results of many empirical studies
confirm this, testifying that a few years after the
credit expansion there is an increase in the share
of NPLs in the total credit portfolio of banks
(Salas, Saurina, 2002; Alihodzi¢, 2015).

Methodology and data

The previous studies of the determinants
of credit risk are primarily based on the use
of dynamic panel models, which are used for
research purposes when the dependent variable
values from the previous periods stand as
independent variables (Arellano, Bond, 1991;
Bond, 2002; Baltagi, 1995; Baltagi, 2011). Due
to the lack of data on the share of NPLs in the
total credit portfolio at the level of individual
banks in Serbia, in this research we applied the
ordinary least squares model (OLS) rather than
the dynamic panel models. This fact is also the
greatest limitation of the research because the
application of OLS models can question the
quality of the obtained score.

The applied regression model can be
illustrated by the following formula:

pl, =B, + B,pllag, + B,loans1, + B loans2, +
B,loans3, + Bspreadl. + B costoinc, + B ROE, +
Bglodep, + B,GDP, + ¢,

with:
B, - constant of the model,
B, B, - the scores of the regression coefficients
with independent variables that describe the
nature of the intensity of their effects on the
dependent variable, and
¢, - residuals of the model.

The model is applied on the basis of an
analysis of quarterly data of the consolidated
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bankarskog sektora u Republici Srbiji,
objavljenih u izveStajima Narodne banke
Srbije, uz pomoc softverskog paketa STATA 11.
Istrazivanjem je obuhvacen vremenski period
izmedu 30.09.2008. i 30.06.2014.godine. Opis
koriséenih varijabli je prikazan u tabeli 1.

Tabela 1. Opis varjabli OLS modela
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razmatranje se uzima i vrednost 1/VIF, koja bi
trebalo da bude veca od 0.1. Rezultati VIF testa
su prikazani u tabeli 2.

Varijabla | Formula

Prethodna istrazivanja Izvor

pl-zavisna | Udeo zdravih kredita u ukupnim
var. kreditima (Performing loans)

Das, Ghosh, 2007; Makri i saradnici, 2014

1 Vrednosti pl varijable, iz istog perioda
prag prethodne godine - lag 1 godina

Das, Ghosh, 2007; Makri i saradnici, 2014

Udeo kredita u aktivi - vrednosti iz istog | Das, Ghosh, 2007; Salas, Saurina, 2002;

Loans 1 perioda prethodne godine - lag 1 godina | Gani¢, 2014
Loans 2 Udeo kredita u aktivi iz istog perioda od | Das, Ghosh, 2007; Salas, Saurina, 2002;

pre dve godine - lag 2 godine Gani¢, 2014 Bankarski sektor u Srbiji
Loans 3 Udeo kredita u aktivi iz istog perioda od | Das, Ghosh, 2007; Salas, Saurina, 2002; - Kvartalni izvestaji

pre tri godine - lag 3 godine Gani¢, 2014 (www.nbs.rs)

(Kamatni prihodi- Kamatni rashodi)/
Spreadl | Aktiva- vrednosti iz istog perioda
prethodne godine - lag 1 godina

Das, Ghosh, 2007; Jovi¢, 2015

Operativni rashodi/Neto prihod od

Costoinc . L
kamata, naknada i provizija

Das, Ghosh, 2007; Gani¢, 2014

ROE Prinos na kapital

Gani¢, 2014; Makri i saradnici, 2014

Lodep Ukupni krediti/Ukupni depoziti

Gani¢, 2014; Makri i saradnici, 2014

GDP Realni rast bruto domaceg proizvoda

Das, Ghosh, 2007; Makri i saradnici, 2014

Bilten javnih finansija
(www.mfin.gov.rs)

Izvor: Prikaz autora, NBS, Ministarstvo finansija Republike Srbije

Prilikom tumacdenja rezultata je vazno uzeti
u obzir ¢injenicu da zavisnu varijablu modela
dine varijacije udela zdravih kredita. Dakle, rast
vrednosti pl varijable oznac¢ava smanjenje udela
visoko rizi¢nih kredita u ukupnim kreditnim
plasmanima banaka i obrnuto.

Provera ispunjenosti standardnih
pretpostavki modela

Primena OLS modela rezultira pouzdanim
ocenama iskljucivo u slucaju kada su ispunjene
standardne pretpostavke modela. U suprotnom
su ocene regresionih koeficijenata pristrasne
(Mladenovi¢, Petrovié, 2007). Iz tog razloga
je ispitana ispunjenost osnovnih standardnih
pretpostavki visestrukog regresionog modela.

Prva pretpostavka OLS modela se odnosi na
odsustvo multikolinearnosti. Multikolinearnost
podrazumeva jaku korelaciju izmedu dve ili
viSe nezavisnih varijabli modela. Ispunjenost
ove pretpostavke je testirana pomocu VIF
testa (Regression with STATA Web book).
Varijable ¢ije su VIF vrednosti vece od 10 ne bi
trebalo da budu uklju¢ene u model. Takode u

Tabela 2. Provera postojanja multikoliearnosti u
modelu - VIF test

Varijabla VIF 1/VIF
loans2 8.74 0.114
pllag 8.24 0.121
loans3 7.17 0.139
loans1 5.59 0.179
lodep 3.61 0.277
costoinc 3.28 0.304
ROE 2.69 0.371
spreadl 1.92 0.521
GDP 1.70 0.589
Prosecan FIV 4.77

Izvor: Proracun autora

Na osnovu rezultata prikazanih u tabeli 2
se moze konstatovati da u modelu ne postoji
izrazena multikolinearnost, odnosno da sve
nezavisne varijable mogu da budu uvrstene u
model.

Druga pretpostavka koja treba da bude
ispunjena se odnosi na normalnost raspodele
reziduala. Ispunjenost ove pretpostavka je
ispitana primenom Shapiro-Wilk W testa,
koji polazi H da reziduali imaju normalnu
raspodelu.
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balance sheet of the banking sector in the
Republic of Serbia published in the reports of
the National Bank of Serbia, with the help of
the software package STATA 11. The research
covered the period between 09/30/2008 and
06/30/2014. The description of the variables is
shown in Table 1.

Table 1. Description of variables of the OLS model
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was tested by the VIF test (Regression with
STATA Web book). The variables whose
VIF values are greater than 10 should not be
included in the model. Also the value of 1/VIF
is taken into consideration, which should be
higher than 0.1. The results of the VIF test are
shown in Table 2.

Variable Explanation Earlier research Source
pl-c.lependent Performing Loans to total Loans Das, Ghosh, 2007; Makri and assistants,
variable 2014
The Values of the pl Variables - Das, Ghosh, 2007; Makri and assistants,
pllag
lag 1 year 2014
Das, Ghosh, 2007; Salas, Saurina, 2002;
Loans 1 Loans to Total Assets - lag 1 year Ganié, 2014
Das, Ghosh, 2007; Salas, Saurina, 2002;
Loans 2 Loans to Total Assets - lag 2 years Canié 2014 Banking sector of Serbia
L 3 L to Total Assets - lae 3 Das, Ghosh, 2007; Salas, Saurina, 2002; E QuartilralyrR)e ports
oans oans to Total Assets - lag 3 years Ganic, 2014 www.nbs.rs
(Interest Income Less Interest s
Spread1 Expense) / total asset-lag 1 year Das, Ghosh, 2007; Jovi¢, 2015
Costoinc Operating Expenses / Net Interest Das, Ghosh, 2007; Gani¢, 2014
Income
ROE Return on Equity Gani¢, 2014; Makri and assistants, 2014
Lodep Loans to Deposit Ratio Gani¢, 2014; Makri and assistants, 2014
CDP Growth Rate of Real GDP Das, Ghosh, 2007; Makri and assistants, | Public F1r1.ance Bulletin
2014 (www.mfin.gov.rs)

Source: The overview prepared by the authors, NBS, Ministry of Finance of the Republic of Serbia

When interpreting the results, it is important
to take into account the fact that the dependent
variable model includes the variations of the
share of the proper loans. Thus, the growth in
the value of pl variable indicates a decrease in
the share of NPLs in the total credit portfolio of
banks, and vice versa.

Checking the fulfilment of the
standard assumptions of the model

The application of OLS model results
in reliable assessments only in case of the
fulfilment of the standard assumptions of
the model. Otherwise, the assessments of the
regression coefficients are biased (Mladenovic,
Petrovi¢, 2007). For this reason we examined the
fulfilment of the basic standard assumptions of
the multiple regression model.

The first assumption of the OLS model
refers to the absence of multicollinearity.
Multicollinearity implies a strong correlation
between two or more independent variables of
the model. The fulfilment of this assumption

Table 2. Checking the existence of
multicollinearity in the model - VIF test

VARIABLE VIF 1/VIF
loans2 8.74 0.114
pllag 8.24 0.121
loans3 7.17 0.139
loans1 5.59 0.179
lodep 3.61 0.277
costoinc 3.28 0.304
ROE 2.69 0.371
spreadl 1.92 0.521
GDP 1.70 0.589
Average FIV 4.77

Source: The calculation made by the authors

AccordingtotheresultsshowninTable2itcan
be concluded that there is no multicollinearity
in the model, i.e. all independent variables can
be included in the model.

Another assumption that needs to be fulfilled
refers to the normality of the distribution of
residuals. The fulfilment of this assumption
is tested using the Shapiro-Wilk W test, which
starts from H that the residuals have a normal
distribution.
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Tabela 3. Provera normalnosti raspodele reziduala
- Shapiro-Wilk W test

Varijabla Broj . W \% z | Prob>z
opservacija
r 24 0.99021 | 0.264 | -2.715 | 0.99669

Izvor: Proracun autora

Na osnovu P-vrednosti (P=0.99669) se moze
konstatovati da se H, potvrduje, Sto znaci da
reziduali imaju normalnu raspodelu. Vizuelni
prikaz raspodele reziduala modela je dat na
slici 1.

Slika 1. Prikaz raspodele reziduala modela -
Kernel density estimate

kemel density estimate
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Izvor: Proracun autora (STATA 11)

Sledeca pretpostavka se odnosi na proveru
homoskedasti¢nosti slucajnih gresaka. Slucajne
greske bi trebalo da pokazuju isti stepen
rasejanja oko svoje srednje vrednosti. Ukoliko
se varijanse slucajnih greSaka medusobno
znacajno razlikuju, za slucajne greske kaZemo
da su heteroskedasti¢ne. Homoskedasti¢nost
reziduala je proverena primenom Cameron &
Trivedi’s decomposition of IM testa i Breusch-
Pagan/Cook-Weisberg testa. Rezultati primene
testova su prikazani u tabeli 4.

Tabela 4. Testovi heteroskedasti¢nosti reziduala

Cameron & Trivedi’s decomposition of IM test

Source Chi2 df p

Heteroskedascity 24.00 23 0.4038
Skewness 13.01 9 0.1620
Kurtosis 0.59 1 0.4416
Total 37.61 33 0.2664

Breusch-Pagan/Cook-Weisberg test postojanja
heteroskedasti¢nosti reziduala

H,: Konstantna varijansa
Chi2(1) 0.64
Prob>chi2 0.4239

Izvor: Proracun autora
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Na osnovu P-vrednosti Breusch-Pagan/Cook-
Weisberg testa koji polazi od H; da je varijansa
rezidualakonstantna, mozemo konstatovatidau
modelu ne postoji izrazena heteroskedasticnost
(Prob>chi2=0.4239). Vizuelni prikaz rasrejanja
slucajne greske oko svoje srednje vrednosti
prikazan je na slici 2.

Slika 2. Prikaz homoskedasti¢nosti reziduala
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Izvor: Proracun autora (STATA 11)

Poslednji korak statisticke obrade podataka
se odnosinaotklanjanje autokorelacije reziduala,
koja je u slucaju vremenskih serija veoma
Cesto prisutna. Za otkrivanje autokorelacije je
koris¢en Durbin-Watson test, dok je u svrhu
njenog otkanjanja primenjen Cochrane-Orcutt
model (Newbold, 2010; Mladenovié, Petrovid,
2007). Dobijeni rezultati su prikazani u tabeli 5.

Tabela 5. Konaéni rezultati primene linearnog
regresionog modela

Cochrane-Orcutt AR(1) regression

Broj opservacija: 23

Prob>F=0.0000

R-squared= 0.9622 (koeficijent determinacije)

Adj R-squared=0.9360 (modifikovani koeficijent

determinacije)

Nezavisne | Ocene regresionih Standardne
varijable koeficijenata greske

pllag 0.3894™ 0.06941

loans1 1.4243" 0.5159

loans?2 0.6792 0.4712

loans3 -1.4906™ 0.5561

spreadl 4.3013" 1.5248

costoinc -0.2458 1.0896

roe 4.0022"™ 0.8847

lodep -0.9060™ 0.3819

gdp 2.5202" 0.8595

_cons 1.1957 1.0573

Durbin-Watson statistic (original) 2.280142

Durbin-Watson statistic (transformed)  2.172688

Napomena: ‘(signifikantnost 90%), (signifikantnost 95%),
“(signifikantnost 99% )
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Table 3. Checking the regularity of the distribution
of residuals - Shapiro-Wilk W test

Variable W55 6t W A% z Prob>z
obs.
r 24 0.99021 | 0.264 |-2.715 | 0.99669

Source: The calculation made by the authors

According to P-values (P=0.99669) it can be
seen that H is confirmed, which means that
the residuals have a normal distribution. The
visual representation of the distribution of the
residuals of the model is given in Figure 1.

Figure 1. The representation of the distribution
of the residuals of the model - Kernel density
estimate

Kemel density estimate
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Source: The calculation made by the authors (STATA 11)

The next assumption relates to the checking
of homoscedasticity of random errors.
Random errors should show the same degree
of scattering around their mean value. If the
variance of random errors differs significantly,
the random errors are called heteroscedastic.
Heteroscedasticity of residuals was checked by
applying Cameron & Trivedi’s decomposition of
IM test and Breusch-Pagan/Cook-Weisberg test.
The results of these tests are shown in Table 4.

Table 4. Tests of heteroscedasticity of residuals

Cameron & Trivedi'’s decomposition of IM test

Source Chi2 df p

Heteroscedasticity 24.00 23 0.4038
Skewness 13.01 9 0.1620
Kurtosis 0.59 1 0.4416
Total 37.61 33 0.2664

Breusch-Pagan/Cook-Weisberg test

H,: Constant variance
Chi2(1) 0.64
Prob>chi2 0.4239

Source: The calculation made by the authors
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Based on the P-value of Breusch-Pagan/
Cook-Weisberg test that starts from H; and
shows that the variance of the residuals is
constant, we can conclude that there is no
expressed heteroscedasticity in the model
(Prob>chi2=0.4239). The visual representation
of scattering of random errors around its mean
value is shown in Figure 2.

Figure 2. The representation of homoscedasticity
of residuals
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Source: The calculation made by the authors (STATA 11)

The last step in the statistical processing of
data relates to the elimination of autocorrelation
of residuals, which is often present in the case of
time series. Durbin-Watson test is used to detect
autocorrelation, while for the purpose of its
elimination we applied Cochrane-Orcutt model
(Newbold, 2010; Mladenovié, Petrovi¢, 2007).
The obtained results are shown in Table 5.

Table 5. The final results of the application of the
linear regression model

Cochrane-Orcutt AR(1) regression
Number of observations: 23
Prob>F= 0.0000
R-squared= 0.9622
Adj R-squared=0.9360
Independent Estunatl(?n
variables of regression Standard errors
coefficients
pllag 0.3894™ 0.06941
loansl 1.4243" 0.5159
loans?2 0.6792 0.4712
loans3 -1.4906™ 0.5561
spreadl 4.3013" 1.5248
costoinc -0.2458 1.0896
roe 4.0022™ 0.8847
lodep -0.9060" 0.3819
gdp 2.5202" 0.8595
_cons 1.1957 1.0573
Durbin-Watson statistic (original) 2.280142
Durbin-Watson statistic (transformed)  2.172688

Note: (significance 90%), “(significance 95%),
™(significance 99%)
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Na osnovu dobijenih ocena regresionih

koeficijenata izvrSena je analiza uticaja

posmatranih varijabli (determinanti) na
izlozenost bankarskog sektora Republike Srbije

kreditnom riziku.
Analiza rezultata istrazivanja

Dobijeni rezultati idu u prilog oceni da je
koris¢eni model adekvatan za analizu odnosa
izmedu posmatranih promenljivih (Prob>F=
0.0000). Na osnovu vrednosti koeficijenta
determinacije se moze izvesti zakljucak da je
93.6% varijacija udela visoko rizi¢nih kredita
u ukupnim kreditima objaSnjeno varijacijama
razmatranih regresora (Adj R-squared=0.9360).
Varijable koje na statisticki znacajnom nivou
determini$u udeo visoko rizi¢nih kredita su:
pllag, loans1, loans3, spreadl, roe, lodep i gdp.

Varijacije kreditne aktivnosti su prva
karakteristika koja determiniSe izloZenost
banaka kreditnom riziku. U radu je razmatran
uticaj kreditne aktivnosti banaka iz perioda
od pre jedne, dve i tri godine godine u
odnosu na trenutak posmatranja nivoa visoko
rizi¢nih kredita. Drugim re¢ima, razmatran je
zakasneli efekat varijacija kreditne aktivnosti
na posmatranu izloZenost. Dobijene ocene
idu u prilog zakljucku da godinu dana nakon
rasta kreditne aktivnosti dolazi do smanjenja
udela visoko rizi¢nih kredita (Gani¢ 2014), dok
nakon tri godine dolazi do povedanja njihovog
udela u ukupnim kreditima (Salas, Saurina,
2002). Osvrnuc¢emo se na neke od znacajnih
faktora koji tome doprinose. Bankarsko trziste
u Republici Srbiji pokazuje znakove zasicenja.
Uprkos niskom ukupnom nivou koncetracije
(Herfindal-Hirsmanov indeks), trZisno ucescée
prvih pet banaka u bilansnoj sumi sektora belezi
kontinuiran rast, sto znacajno determinise nivo
visoko rizi¢nih kredita u ukupnom kreditnom
portfoliju (Dimi¢, 2015). Takode, vazno je
ukazati i na ¢injenicu da banke predominantno
odobravaju kredite sa valutnom klauzulom,
usled ¢ega sejavlja problemizloZenosti deviznom
riziku koji je tokom analiziranog vremenskog
perioda znacajno doprineo rastu udela visoko
rizi¢nih kredita. Primarni izvori otplate korisnika
kredita su u dinarima, dok su obaveze vezane za
kurs evra (ili Svajcarskog franka), koji fluktuira i
ugrozava kreditnu sposobnost korisnika kredita.
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Ublazavanju kreditnih standarda moze
da doprinese i smanjenje razlike izmedu
kamatonosnih prihoda i kamatonosnih
rashoda banaka. Domace banke profitabilnost
oslanjaju na kamatonosne prihode, zbog
pretezne orijentacije na kreditno-depozitnu
aktivnost. To znaci da smanjenje razlike izmedu
kamatonosnih prihoda i kamatonosnih rashoda
preti daugrozinjihovu profitabilnost. Smanjenje
profitabilnosti moze da uslovikorekciju kreditne
politike banaka u pravcu ublazavanja kreditnih
standarda, sa ciljem da po osnovu vecih premija
za kreditni rizik (koje proisti¢u iz rizi¢nijih
plasmana a uklju¢ene su u kamatni spred)
odrze profitabilnost na Zeljenom nivou. Imajuci
u vidu sveukupne trzisne okolnosti, moze se
zakljuditi da ublazavanje kreditnih standarda
povecava izloZenost banaka kreditnom riziku.
To potvrduju i rezultati istrazivanja, koji idu
u prilog oceni da smanjenje kamatnog spreda
rezultira povecanjem udela visoko rizi¢nih
kredita u ukupnim kreditnim plasmanima
banaka.

Sledeca
determiniSe izlozenost kreditnom rizikuje
(ROE). Prethodna
istrazivanja ocenjuju da profitabilne banke

karakteristika banaka koja

njihova profitabilnost

imaju manje motiva za izlaganje rizi¢nim
kreditnim plasmanima (Makri i saradnici, 2014).
Rezultati naSeg istraZivanja potvrduju ocenu
da smanjenje profitabilnosti utice na rast udela
visoko rizi¢nih kredita u ukupnim kreditima,
$to smanjuje mogucnost da se kreditni gubici
pokriju iz operativhog prihoda (pokrivaju
se iz kapitala). Tome u prilog ide negativna
korelacija izmedu stope adekvatnosti kapitala
i udela visoko rizi¢nih kredita, koja je unutar
obuhvacenog vremenskog intervala iznosila p=-
0.53 (Pirsonov koeficijent), uz napomenu da je
pocetkom 2013 godine vrednost tog koeficijenta
iznosila cak 0=-0.82.

Varijacije kolicnika plasiranih kredita
i depozita banaka takode predstavljaju
znacajnu determinantu posmatrane izloZenosti.
Prethodna istrazivanja ocenjuju da je kretanje
ovog koeficijenta pozitivno korelisano sa
kretanjem udela visoko rizi¢nih kredita (Ganic,
2014; Makri i saradnici, 2014). To je u skladu i
sa rezultatima naSeg istrazivanja, koji ocenjuju
da rast kreditne aktivnosti u odnosu na
depozitnu bazu uti¢e na povedanu izlozenost
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On the basis of the obtained scores of
regression coefficients, we analyzed the impact
of the observed variables (determinants) on the
exposure of the banking sector of the Republic
of Serbia to credit risk.

Analysis of the research results

The results support the assessment that the
applied model is suitable for the analysis of the
relationship between the observed variables
(Prob>F=0.0000). Based on the value of the
coefficient of determination it can be concluded
that 93.6% of the variation of the share of NPLs
in the total loans is explained by the variations of
the observed regresses (Adj R-squared=0.9360).
The variables that in the statistically significant
level determine the proportion of NPLs are pllag,
loansl, loans3, spreadl, roe, lodep and gdp.

The variations of lending activities are the
first characteristic that determines the exposure
of banks to credit risk. The paper examines
the impact of the banks’ credit activity in
the period of one, two and three years ago in
relation to the moment of observing the level
of NPLs. In other words, we considered the
delayed effect of variations in credit activity on
the observed exposure. The estimates support
the conclusion that one year after the credit
growth there is a reduction in the share of NPLs
(Gani¢ 2014), while after three years there is
an increase in their share in total loans (Salas,
Saurina, 2002). We will now examine some of
the significant factors contributing to this. The
banking market in Serbia is showing signs
of saturation. Despite the low overall level of
concentration (Herfindahl-Hirschman Index),
the market share of the top five banks in the
balance sheet recorded a continuous growth,
which significantly determines the level of NPLs
in the total loan portfolio (Dimi¢, 2015). Also, it
is important to draw attention to the fact that
banks predominantly grant loans with a foreign
currency clause, causing the problem of exposure
to currency risk, which during the analyzed
time period contributed significantly to the rise
in the share of NPLs. The borrowers’ primary
sources of repayment are in dinars, while their
obligations are indexed in FX (i.e. EUR or CHR
exchange rate), which fluctuates and threatens
the creditworthiness of the borrowers.
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A contribution to the credit standards
improvement can also be the reduced difference
between the banks’ interest-based revenues and
expenditures. The profitability of domestic
banks relies on interest income, due to the
predominant orientation to the credit-deposit
activity. This means that a reduction in the
difference between interest-based revenues
and expenditures threatens to jeopardize their
profitability. A decrease in profitability may
require an adjustment of the credit policy of
banks to relax the lending standards, with the
aim of maintaining profitability at the desired
level with higher credit risk premiums (arising
from risky investments and being included in
the interest rate spread). Bearing in mind the
overall market conditions, it can be concluded
that the easing of credit standards increases
the exposure of banks to credit risk. This is
confirmed by the research results that support
the assessment that the reduction in interest rate
spread results in an increased share of NPLs in
the total credit portfolio of banks.

Another feature of banks that determines
their exposure to credit risk is their profitability
(ROE). The previous studies estimate that
profitable banks are less motivated to expose
themselves to risky credit placements (Makri et
al, 2014). The results of our research confirm the
assessment that the reduction in profitability
affects the growth of the share of NPLs in
the total credit portfolio, which reduces the
possibility to cover credit losses from operating
income (covered from equity). This is supported
by the negative correlation between the rate of
capital adequacy ratio and the share of NPLs,
which was, within the covered time period, o
=-0.53 (Pearson coefficient), noting that at the
beginning of 2013 the value of this coefficient
was as high as 0=-0.82.

Variations in the loans-to-deposits ratio
also represent a significant determinant of
the observed exposure. The previous studies
show that the trends of this ratio are positively
correlated with the trends of the share of
NPLs (Gani¢, 2014; Makri et al, 2014). This is
in accordance with the results of our study,
which assessed that the growth of credit
activity in relation to the deposit base affects
the increased exposure of banks to credit risk.
One of the important reasons for this is the
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banaka kreditnom riziku. Jedan od znacajnih
razloga za to jeste Cinjenica da su domace
banke prelikvidne i da nisu zainteresovane da
prikupljaju depozite jer nemaju po njihovom
misljenju zdrave projekte u koje bi plasirali
sredstva (kredite), dok vlasnici viska novcanih
sredstava nisu motivisani potencijalnim
stope) da
investiraju u depozite poslovnih banaka.

prinosom (visinom kamatne

Poslednja znacajna varijabla kreditnog
rizika koja je obuhvadena ovim istrazivanjem
je kretanje realnog rasta GDP-a. Ocenjena
negativna veza izmedu kretanja realnog rasta
GDP-a i udela visoko rizi¢nih kredita je takode
u skladu sa rezultatima prethodnih istraZivanja
(Das, Ghosh, 2007; Jovi¢, 2015; Makri i saradnici,
2014). Rast GDP-a utic¢e na povecanje sredstava
za otplatu kredita kod korisnika kredita iz
sektora privrede i stanovnistva, Sto ima za
posledicu smanjenje udela vioko rizi¢nih
kredita u ukupnom kreditnom portfoliju. Kada
je u pitanju privredni rast u Republici Srbiji,
nakon udara svetske ekonomske krize domaca
privreda je pretezno bila suocena sa periodima
stagnacije i recesije, $to je jedan od osnovnih
razloga za jacu izlozenost banaka kreditnom
riziku u tom periodu.

Zakljucak
Istrazivanje  empirijskih  determinanti
izlozenosti bankarskog sektora Republike Srbiji
kreditnom riziku je rezultairalo zaklju¢cima
koji potvrduju generalnu hipotezu. To znaci
da makroekonomske i interne karakteristike
na statisticki

banaka, znacajnom nivou
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determinisu nivo visoko rizicnih kredita u
ukupnim kreditima bankarskog sektora u
Republici Srbiji. Rezultati idu u prilog oceni
da rast kreditne aktivnosti bankarskog sektora
nakon vremenskog perioda od tri godine ima
za posledicu povecanje udela visoko rizi¢nih
kredita u ukupnim kreditnim plasmanima. Isti
efekat na udeo visoko rizi¢nih kredita ostvaruje
smanjenje razlike izmedu kamatonosnih
prihoda i kamatonosnih rashoda, kao i rast
kreditne aktivnosti u odnosu na depozite.
Takode,

profitabilnije banke imaju manji udeo visoko

moze se izvesti zakljudak da
rizi¢nih kredita, $to znaci da su manje izloZene
kreditnom riziku.

Imajucdi u vidu sveukupne trzisne okolnosti i
dinamiku privrednog oporavka, moze se izvesti
generalni zakljucak da ¢e u narednom periodu
pitanje visoko rizi¢nih kredita u Republici Srbiji
biti aktuelan izazov i za kreditore i za korisnike
kredita. Fokus menadZera bi trebao da bude
usmeren na resavanju sledecih pitanja. Prvo,
kako na vreme pripremiti odgovarajuci “Early
Warning System” i prepoznati potencijalne
visoko rizicne kredite i preventivno ih resiti.
Drugo, koje mehanizme iskoristiti da se
odovaraju¢im restrukturiranjem omogudi
korisniku kredita da nastavi uspesno da posluje
u slucaju da prevencija ne pomaze. I na kraju,
kako prepoznati u kom trenutku mogu da se
ukljuce turn-around manager-i ili da se proda
visoko rizican plasman specijalizovanom
investicionom fondu koji ¢e korisniku kredita
pomodi da uspesno prevazide krizu i nastavi

profitabilno da posluje.
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fact that domestic banks are too liquid and not
interested in collecting deposits because they
do not have, in their opinion, reliable projects
in which to invest their assets (loans), while the
owners of surplus funds are not motivated by
the potential yield (the interest rate) to invest in
commercial banks' deposits.

The last significant variable of credit risk
covered by this research is the trend of real GDP
growth. The estimated negative relationship
between the movement of the real GDP growth
and the share of NPLs is also in line with the
previous findings (Das, Ghosh, 2007; Jovi,
2015; Makri et al, 2014). The GDP growth
causes an increase in the funds for repayment of
loans by retail and corporate borrowers, which
results in a reduction of the share of NPLs in
the total credit portfolio. When it comes to the
economic growth in the Republic of Serbia,
after the impact of the global economic crisis,
the national economy was mainly faced with
the periods of stagnation and recession, which
is one of the main reasons for the higher banks'
exposure to credit risk during this period.

Conclusion

The study of empirical determinants of
exposure of the banking sector of the Republic
of Serbia to credit risk led to the conclusions
that confirm the general hypothesis. This means
that macroeconomic and internal characteristics
of banks in statistical terms significantly
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determine the level of NPLs in the total credit
portfolio of the banking sector of the Republic
of Serbia. The results support the assessment
that the growth of credit activity of the banking
sector after a period of three years resulted in
the increase in the share of NPLs in the total
credit portfolio. The same effect on the share of
NPLs is realized through the reduction in the
difference between interest-based revenues and
expenditures, and an increase in credit activity
in relation to deposits. Also, it can be concluded
that profitable banks have a smaller share of
NPLs, which means that they are less exposed
to the credit risk.

Bearing in mind the overall market
conditions and the dynamics of economic
recovery, it can be concluded that in the future
the issue of NPLs in the Republic of Serbia
will present a challenge both for lenders and
borrowers. The focus of managers should be
on addressing the following questions. Firstly,
how to prepare the appropriate “Early Warning
System”, identify the potential high-risk loans
and address them preventively. Secondly,
what mechanisms should be used to provide
the borrowers with the suitable restructuring
and thus enable them to continue to operate
successfully if prevention does not help? Finally,
how to identify at what point the turn-around
managers should be involved, and how to sell
NPLs to the specialized investment funds that
will help the borrower to successfully overcome
the crisis and continue to operate profitably.
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