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Abstract

The purpose of this paper is to investigate the impact of macroeconomic variables on
bank profitability indicators in Central and Southeastern European countries (CESE).
The research sample includes 13 countries of CESE countries: Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, the Czech Republic, Hungary, Macedonia, Montenegro,
Poland, Romania, Serbia, Slovakia and Slovenia, for the period 2008-2015. The core idea
is to empirically evaluate the impact of the main macro indicators, such as gross domestic
product, inflation and the real interest rate on bank profitability and their potential
relationship. The subject of this paper applies a two-step model: model 1 includes return on
asset (ROA), while model 2 includes return on equity (ROE) as the dependent variable. On
the other hand, independent variables are gross domestic product (GDP), inflation (INF)
and real interest rate (RIR). The results of the panel study indicate that there is a significant
effect of GDP and INF on bank profitability indicators in selected countries. Namely, the
1% increase in GDP and INF rise ROA for 0.47% and 0.48%, where inflation has a greater
influence on ROA and ROE compared to GDP. The results of the random effect model
show that the 1% increase in GDP and INF raise ROE for 0.49% and 0.42%. Likewise,
real interest rate has no significant effect on ROA and ROE in selected countries. Based on
empirical findings, policymakers should focus on rapid economic growth with controlled
inflation that will enhance bank profitability in Central and Southeastern European
countries.

Key words: bank profitability, macroeconomic determinants, Central and
Southeastern European countries, panel models.

YTUUAJ MAKPOEKOHOMCKUX AETEPMUHAHTU HA
NPOPUTABUJIHOCT KOMEPLHUJAJTHUX BAHAKA Y
HEHTPAJIHOJ 1 JYTOUCTOYHOJ EBPOIIN

Ancrpakrt

CBpxa OBOT paja je UCTPaKHUBAmhE yTUIIaja MAKPOSKOHOMCKHX BapHjabiii Ha TOKa3a-
Tesbe MpoduTabHITHOCTH OaHaka y 3eMibama LeHTpajHe U jyrouctoune EBpome. Y3opak
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UCTpaKHBarma 00yxBaTa 13 3emaspa neHTpaiHe u jyroucroune Epone: Andanuja, bocna
n Xepuerosuna, byrapcka, XpBarcka, Uenika, Mahapcka, Makenonuja, Lipra I'opa, [Toss-
cka, Pymynnja, Cp6uja, CroBauka u CnoeHuja, 3a mepros 2008—2015. roguae. OcHOBHA
UJeja jecTe eMIMPHjCKO MPOLCHHBAE YTUaja ITIaBHIX MAKpO IT0Ka3aTelba, Kao IITO Cy
OpyTto momahu mpou3sBoz, HHGIALjA U peaTHa KaMaTHa CTOIa Ha MpodUTadIiIHOCT OaHa-
Ka, Te FBbUXOBOT TIOTEHIMjaTHOT ofHoca. [IpenMeT pajia npukasyje Mojelne y ABa Kopaka:
Mozen 1 ykipydyje npuHoc Ha umoBuHY (POA), nox moznen 2 moapasymeBa NPHHOC Ha Ka-
mutan (POE) xao 3aBucHy Bapujadiy. C npyre ctpane, He3aBHCHE Bapujadie cy OpyTo 10-
mahu nponsson (BAIT), madramja (MH®) n peanmna kamarna croma (PUP). Pesynratn
HaHeJ-CTyIhje yKasyjy Ha To Ja nocToju 3HadajaH epekar BT u MH® na npoduradui-
HocT OaHaka y omabpannM 3emsbama. Hamme, pact BT u UH® ox 1% mosehasa POA 3a
0,47% u 0,48%, tne undnanja nma Behu edekar Ha POA u POE y oxnocy na B/IL
Pesynratn HacymuaHOT edexra Mozena mokasyjy aa pact I u UH® ox 1% mnosehasa
POE 3a 0,49% u 0,42%. Taxole, peanHa kamaTHa CTOTIa HeMa 3Ha4ajaH yTunaj Ha POA n
POE y omabpannM 3emipama. Ha 0CHOBY eMITHPHjCKUX Ca3Hamba, TBOPLH MONUTHKA Tpeda
Ila ce ycpeacpene Ha yOp3aHH eKOHOMCKH PacT y3 KOHTPOJHCaHy HH(IAImjy, Koju he mo-
60JspIIaTH IPOo(HUTAOMITHOCT OaHaKa y 3eMJbaMa IIEHTpaIHe U jyroncroune EBporre.

KibyuHe peun: Ganka, mpodHTabHUIHOCT, MAKPOSKOHOMCKE JICTEPMUHAHTE, 3eMJbE
LEHTpaJIHE | jyrouctoune EBporie, maHen-Mo/Ierm.

INTRODUCTION

The banking system manifests an important part of each economy
where financial performance of banks is the basis for understanding the
financial position and potential opportunity for the development of the
banking system (Todorovi¢ et al. 2018). How efficient and well-functioning
is the banking system can be viewed through the bank determinants of
profitability. Profitability of banks is a reflection of how banks operate
and, it should mirror the quality of management, as well as, efficiency
and risk management (Herrero et al. 2009).

There are many indicators for measuring the level of profitability,
and the authors researched and considered the return on assets (ROA) and
return on equity (ROE), and the effect of main macroeconomic variables
on them. The research includes Central and Southeastern European
countries for the period 2008-2015. In contemporary business conditions
and market economy, banks have a great significance to economic
development in South Eastern Europe and especially the Western Balkan
countries, because the shares of banks are over 90% of assets of the
financial system in these countries. Knezevic & Dobromirov (2016)
emphasize the higher share of foreign banks in transition economies and
accelerated progress in bank privatization and consolidation. Stubos &
Tsikripis (2004) argue that the creation of a viable and sound financial
system in SEE countries has been a fundamental aspect of the transition
to a market economy. Therefore, banks have a significant function in the
financial system of the SEE countries, as capital markets are constrained
to the equity markets (Staikouras et al. 2007). Jankovi¢ (2019) argues that
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the financial system of the Republic of Serbia is bank-centric, which is a
similar situation to other economies in the region. Authors have researched
bank profitability in 13 CESE countries to reflect that macroeconomic
framework does not have the essential effect on bank profitability,
which is different compared to previous studies. Likewise, former transition
economies improved their macroeconomic performances, but it is not
directly linked to banking profitability. Similarly, Bucevska & Misheva
(2017) researched bank profitability in selected Balkan countries and
determined that inflation and economic growth are not significant to bank
profitability.

The structure of this research is as follows: after the introduction,
we give a brief literature review where theoretical background posits the
basis for model specification. The third part includes the methodological
framework that defines variables and econometric preconditions for
adequately created panel models. The fourth part is devoted to bank
profitability in CESE countries for the period 2008-2015. The following
part gives the empirical results of panel models such as the RE and FE
model which have estimated the effect of macroeconomic variables on
bank’s profitability in observed countries.

LITERATURE REVIEW

Commercial banks have a relevant role in the relation to depositors
and investors in terms of economic resource allocation (Ongore & Kusa,
2013). Many authors confirm the contribution of bank organizations to
the economic growth of the country. (Brock & Suarez, 2000; Williams,
2003; Vong, 2007; Kosmidou, 2007; Naaborg & Lensink, 2008; Pejic
Bach et al. 2009; Suffian, 2011; Firth et al. 2013; Otuori, 2013; Dawood,
2014). The banking sector is an essential sector, which influences economic
growth of any country.

The factors of bank’s profitability might change when there are
changes in the macroeconomic environment (Athanasoglou et al. 2008).
Festi¢ & Romih (2008) determine the effect of macroeconomic factors on
bank’s performance, while Bikker & Vervliet (2017) point out that the
macroeconomic environment is highly determinative for bank profitability.
Many papers have determined a positive nexus between these variables
(Bikker & Hu, 2002; Dietrich and Wanzenried, 2009; Alper and Anbar,
2011). However, there are empirical studies which have examined the
negative relationship (Molyneux & Thornton, 1992; Sufian & Chong, 2008;
Hassan et al. 2013). Staikouras & Wood (2011) highlight that the effect of
inflation can be significant for the stability of the financial system.

There are many studies which have researched internal and external
factors that affect commercial bank profitability (Goodard et al. 2004;
Albertazzi & Gambacorta, 2009; Ponce, 2012; Chronopoulos et al. 2013;
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Frederick, 2014; Stanci¢ et al. 2014; Ozili, 2015; Pervan et al. 2015; Saona,
2016).

Suturova & Teply (2014) created the profitability equation using
micro and macro determinants in order to measure potential effects on
bank profitability and, their findings are based on the capital-profitability
nexus. Busuioc-Witoswchi & Luca (2016) argue that profitability can have a
positive effect on the capital level in situations when a bank increases capital
through retained earnings. Empirical studies of lannota et al. (2007),
Athanasoglou et al. (2008) and Alexiou & Sofoklis (2009) showed a positive
impact of capital on bank profitability. Similarly, Havrylchyk et al. (2006)
revealed a positive nexus between capital and profit whereby a more efficient
bank should have higher profitability level.

Berger & Bouwman (2013) argue that capital enables small banks
to survive, and support the medium and large banks’ performance during
crises. Golin (2001), Rose et al. (2005) and Fraker (2006) determined ROA
and ROE as two most essential indicators in banking, while other authors
emphasize the importance of the net interest margin (NET) of banks’
profitability factors (Demirguc-Kunt & Huizinga, 1999; Ayanda et al.
2013). Samad (2015) researched the profitability of forty-three commercial
banks of Bangladesh using a regression model with panel data 2009-2011
and found that higher interest rates increase banks’ profitability, as well as
the positive linkage between inflation and profitability of bank. However,
there is a different result by Guru et al. (2002) and Jiang et al. (2003) who
researched the negative link between these variables.

In addition, Mamatzakis and Remoundos (2003) analyzed seventeen
commercial banks in Greece for the period 1989-2000, and their findings
confirmed that there is no significant nexus between inflation and real
interest rate, which have no significant effect on bank profitability.
Ariyadasa et al. (2016) found that gross domestic product, inflation and
interest have a significant effect on bank profitability in Sri Lanka for the
period 2006-2014. Al-Homaidi et al. (2018) investigated profitability
determinants in India for the period and their findings revealed that
inflation and interest rates have positive impact on ROA, while gross
domestic product a negative effect on ROA. Bouzgarrou et al. (2017)
investigated bank profitability determinants in India for the period 2000-
2012. Their analysis showed that gross domestic product positively affected
the profitability measured by ROA, while inflation rate negatively affected
profitability.

METHODOLOGICAL FRAMEWORK

The goal of this paper is to find out the linkage between
macroeconomic variables and indicators of banks’ profitability in Central
and Southeastern European countries from 2008-2015. Authors have
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investigated the effect of macroeconomic variables on bank profitability in 13
countries: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, the Czech
Republic, Hungary, Macedonia, Montenegro, Poland, Romania, Serbia,
Slovakia, and Slovenia, using annual data from 2008 to 2015.

The research focuses on the effects of macroeconomic indicators
GDP, INF and RIR as macroeconomic variables on ROA and ROE, and
as internal factors that are dependent variables in the given model. Brooks
(2008) defined a fundamental framework for panel data estimation:

yit = a + B xit + Wi (1)
Yit = return on assets (ROA) and return on equity (ROE)
o constant

B xit =coefficients of the variables (GDP, INF, RIR)
i = 13 countries

t=2008 - 2015

Wit = residual

Observed variables are:

= Return on assets — bank’s profitability indicator between net income
and total assets, measured by annual growth rate;

= Return on equity — bank’s profitability indicator between net income
and equity capital, measured by annual growth rate;

= Gross domestic product — monetary value of finished goods and
services made within a country in a year, measured by annual growth
rate;

= |nflation — rise in prices on the general level, measured by the
consumer price index;

= Real interest rate — the interest rate which has been corrected to
remove the impact of inflation, measured by annual growth rate.

Model 1 is:
ROA = a + BGDP + BINF + BRIR + u 2)
Model 2 is:
ROE = o + BGDP + BINF + BRIR + u (3)

Profitability represents one of the fundamental indicators in
banking and, its importance is the measure of success of banking
operations. It can be measured in different ways, but the authors are
focused on two indicators which are usually used:

ROA = Net income/Total assets 4)
ROE = Net income/Equity capital (5)

ROA is calculated as the ratio between net income and total assets
and, it is considered as the best measure of the efficiency of banking
operations. ROE is the most important indicator of the bank for shareholders
since it shows how much return they can expect.
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Table 1. Methodology review of variables

Expected impact on

Variables Source Notation bank's profitability
Return on assets NB reports ROA /
Return on equity NB reports ROE /
Gross domestic product WB, IMF reports GDP +
Inflation WB, IMF reports INF +
Real interest rate WB, IMF reports RIR +

Source: Authors' illustration

By reviewing Table 1, authors present the methodology review of
dependent and independent variables and determine the expected impact
on the bank’s profitability. It shows that the impact of GDP, INF and RIR
should be positive on the indicators of bank’s profitability ROA and ROE.

MODEL SPECIFICATION

In order to determine an adequate model, it is required to
implement the Hausman test, which is one of the most important tests in
the panel estimation data:

H = (87 - p55) [Var(8™) - Var(B"9) (87 - %) = () (6)

The fixed effect model implies a constant of changes with each
observation unit, where it is constant in time and defined as:

Yit = ai + f1Xin + BoXit... BoXim+Mit; 1=1, N; t=1,T (7)

Where N implies the number of observations, T number of period,
a constant, f parameters and p random error. The stochastic effect model
includes the random selection of observation units and examines the
difference between them are random. It can be defined as:

Yit = f1i + foXiet... fnXin + it
P1i= Pi+ & i=12,..,N (8)
Yit = f1 + foXitot... BoXimt &i + Uit 9)

B1i is the stochastic variable with mean value B1, while &i manifests
a random error with mean value 0 u variance c2¢.

DATA AND ANALYSIS

In order to analyze the effect of macroeconomic indicators on bank
profitability in Albania, Bosnia and Herzegovina, Bulgaria, Croatia, the
Czech Republic, Hungary, Macedonia, Montenegro, Poland, Romania,
Serbia, Slovakia and Slovenia, it is necessary to manifest their trend from
2008 to 2015.
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Figure 1. Bank profitability indicators in Central and Southeastern
European countries

Banking sectors of the selected countries recorded average values
of ROA (0.40%) and ROE (4.27%). Considering the profitability level by
the country, indicators were above average in Albania (0.64% and
7.40%), Bulgaria (0.97% and 8.17%), Croatia (0.75% and 5.2%), the
Czech Republic (0.94% and 14.01%), Macedonia (0.56% and 5.45%),
Poland (1.17% and 13.94%), Slovakia ( 1% and 9.66%). On the other
hand, the profitability level is below average in Bosnia and Herzegovina
(0.22% and 1.89%), Hungary (-0.01% and -1.41%), Montenegro (-0.66%
and -6.96%), Romania (0.12% and 1.7%), Slovenia (-1.13% and -6.40%).
Serbia is the only country where the banking sector had higher ROA
(0.62%) than average and below average ROE (2.92%). It is notable that
the banking sectors of the Czech Republic, Poland and Slovakia had the
highest rate of average values, while Montenegro, Slovenia and Hungary
recorded negative rates of profitability.

GDP

Figure 2. GDP growth rate in Central and Southeastern European countries
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Figure 2 reflects the trend of GDP in the 13 observed countries in the
period 2008-2015. There has been a similar tendency, especially in 2009
when it came to the fall of GDP as result of the global economic crisis with
the exception of Albania and Poland which recorded GDP growth of 3.35%
and 2.63% in the observed group. A similar trend is noticed in 2012 when
Bulgaria, Romania, and Slovakia recorded positive rates in addition to the
mentioned countries as Albania and Poland. Looking at 2015, all countries
have growth rates of this indicator, while the Czech Republic, Romania,
Macedonia, and Slovakia have the highest growth of 3.5%.
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Figure 3. Inflation rate in Central and Southeastern European countries

Figure 3 analyzes the level of inflation in the 13 observed countries in
the period 2008-2015. Authors used IMF (International Monetary Fund) data
where CPI (Consumer Price Index) measures inflation. Looking at the period,
in 2008 the average inflation was 6.9%, whereas Bulgaria and Serbia had the
greatest growth rate of 12%. However, after that, there is an intensive
inflation fall as the result of pumping money into the EU market, which is
particularly reflected in the price levels in the European Union. Thus, in the
past two years, EU countries have had a problem with deflation where they
recorded a negative growth of 0.33%. If compared, 2008 and 2015, show that
this indicator average dropped to 6.72%.

Figure 4 reflects a trend of real interest rate in the 13 observed
countries in the period 2008-2015. Using the average of this indicator,
Slovakia and Slovenia had the smallest value above 3.5%, Macedonia,
Hungary, the Czech Republic, and Poland above 4%, while Albania and
Montenegro had the greatest value at level 7-8%. In addition, the real
interest rate in BiH increased by 5% or 5.38% while Bulgaria had the
biggest growth of this indicator for 3.56% in the observed period.
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Figure 4. Real interest rate in Central and Southeastern European countries

EMPIRICAL RESULTS

In the paper, authors have used descriptive and correlation analysis
of the observed factors to determine the level of their coherence with the
segmented correlation by country to reflect the different characters of
relations between indicators. Also, the annual reports of national banks
and financial institutions as International Monetary Fund and World Bank
was used as a database.

Table 2. Descriptive analysis

Variable Observation Mean  Std. Dev. Min Max Skewness Kurtosis

ROA 104 3.954808 1.163394 -7.7 2.12 0.0000 0.0000
ROE 104 4.234615 9.422197 -33.6 21.8 0.0000 0.0005
GDP 104 1.315673 3.092392 -7.78 8.46 0.0009 0.0479
INF 104 2908077 2.833301 -1.42 1241 0.0000 0.0173
RIR 104 5.790288 2.829386 -0.53 11.95 0.8144 0.3041

Source: Author’s calculation

Table 2 reflects the descriptive statistics of the observed variables
as profitability indicators (ROA and ROE) and macroeconomic indicators
(GDP, INF, and RIR) for the 13 countries with 104 observations in the
period 2008-2015. In this period, ROA was an average of 3.9548% with a
standard deviation of 1.1634%, and the least and most values are -7.7%
and 2.12% Likewise, ROE has similar value with a higher standard
deviation of 9.4222 and a greater difference between the minimum and
most values from negative 33.6% to positive 21.8%. Next, macroeconomic
indicators have standard deviations, more than 2%, respectively GDP
3.0924%, INF 2.8333%, and RIR 2.8294%. Their minimum values are
negative and range from 33.6% to 0.53%, while most values are in the
range from 8.46% to 12.41%. To determine time series stationary, the
analysis included the Levin Lin Chu test.
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Table 3. Levin Lin Chu test

Ho: Panels contain unit roots
Ha: Panels are stationary

Number of  Accepted/Rejec

Variable Statistic The p-value :
panels ted Hypothesis
ROA -9.9471 0.0000 13 Rejected Ho
ROE -7.9641 0.0000 13 Rejected Ho
GDP -3.3452 0.0004 13 Rejected Ho
INF -16.4813 0.0000 13 Rejected Ho
RIR -4.9889 0.0000 13 Rejected Ho

Source: Authors’ calculation

Table 4. Multicollinearity test

Variable VIF 1/VIF
GDP 1.19 0.843040
INF 1.01 0.993238
RIR 1.13 0.881287
Average value 1.11

Source: Authors’ calculation

Based on Table 3, the alternative hypothesis can be accepted and
confirm the stationary of panel series (p-value < 0.05). This statistics tool
shows whether there exists a correlation between independent variables,
and if the value of VIF is more than 10, there is a strong presence of
multicollinearity, while the Tolerance test has a reference value of 0.1.
According to data from Table 5, there is no problem of multicollinearity
because the value of VIF is higher than the reference value of 10, and the
value of the Tolerance test is higher than 0.1 for all observed independent
variables.

Table 5. Correlation matrix

Variable ROA ROE GDP INF RIR
ROA 1.0000

ROE 0.9045" 1.0000

GDP 0.1509 0.2181" 1.0000

INF 0.1222 0.0595 0.0359 1.0000

RIR 0.0072 -0.0568 -0.3406" 0.0373 1.0000

Source: Authors’ calculation

Table 5 reflects the correlation between ROA and ROE as an internal
factor and GDP, INF and RIR as external factors for the 13 countries in the
period 2008-2015, and the results manifested a positive correlation between
these variables, but it is a very weak correlation and below the reference
value of 0.30. Looking for the individual, the correlation between ROA and
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GDRP is a positive, but weak and it is the same situation with INF and RIR.
The correlation confirmed the weak positive correlation between ROE, GDP,
and INF with values of 0.2181 and 0.0595. However, there is a negative
correlation between ROE and RIR -0.0568, which means that the increase of
the real interest rate leads to the decline of ROE.

Table 6. Correlation between macroeconomic variables
and bank profitability

ALB ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9940 1 * * *
GDP 0.2983 0.3417 1 * *
INF -0.2737 -0.2739 0.6261 1 *
RIR -0.7248 -0.7141 -0.0869 0.17049 1
BIH ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9928 1 * * *
GDP -0.0159 0.0588 1 * *
INF 0.0185 0.2569 0.5650 1 *
RIR -0.3302 -0.3992 -0.7633 -0.8779 1
BUL ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9960 1 * * *
GDP 0.4918 0.5117 1 * *
INF 0.8067 0.8316 0.4499 1 *
RIR -0.4645 -0.4266 -0.5334 -0.3361 1
CRO ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9968 1 * * *
GDP -0.3106 -0.3632 1 * *
INF 0.6548 0.6145 0.0326 1 *
RIR 0.6454 0.6928 -0.5913 0.0459 1
CZE ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9896 1 * * *
GDP 0.3919 0.4298 1 * *
INF -0.4082 -0.3574 0.0917 1 *
RIR 0.24906 0.3805 0.2564 0.1411 1
HUN ROA ROE GDP INF RIR
ROA 1 * * * *
ROE 0.9773 1 * * *
GDP -0.5904 -0.4507 1 * *
INF 0.6061 0.5793 -0.5487 1 *
RIR 0.5424 0.4408 -0.7477 0.864639 1
MAC ROA ROE GDP INF RIR
ROA 1 * * * *
ROE 0.9774 1 * * *
GDP -0.08492 -0.0434 1 * *
INF -0.8285 -0.8729 0.3987 1 *
RIR 0.0924 0.0949 -0.7293 -0.4794 1

Source: Authors’ calculation
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The correlation analysis was performed to determine variables
which are highly related to each other. Tables show the correlation matrix
of internal and external factors by countries in the period 2008-2015.
Firstly, in most countries, there is a positive correlation between the
indicators of profitability (ROA and ROE) and the macroeconomic indicator
(GDP), except in Bosnia and Herzegovina, Croatia, Hungary and Macedonia
where it recorded a negative correlation.

Table 7. Correlation between macroeconomic variables and bank profitability

MON ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9971 1 * * *
GDP 0.2547 0.2573 1 * *
INF -0.1224 -0.1123 0.2054 1 *
RIR -0.003 0.0289 -0.4944 -0.7301 1
POL ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9442 1 * * *
GDP 0.1579 0.2250 1 * *
INF 0.7912 0.7358 0.1723 1 *
RIR 0.7066 0.7131 0.2499 0.9590 1
ROM ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.9989 1 * * *
GDP 0.3263 0.3216 1 * *
INF 0.5295 0.5547 -0.0667 1 *
RIR -0.5343 -0.5303 -0.9369 -0.0145 1
SER ROA ROE GDP INF RIR
ROA 1 * * * *
ROE 0.9975 1 * * *
GDP 0.3929 0.3618 1 * *
INF 0.4853 0.4404 0.5144 1 *
RIR -0.4669 -0.439%4 -0.0975 -0.2894 1
SLK ROA ROE GDP INF RIR
ROA l * * * *
ROE 0.7797 1 * * *
GDP 0.6856 0.9019 1 * *
INF -0.8781 -0.6362 -0.5218 1 *
RIR -0.7393 -0.3052 -0.2346 0.8791 1
SLO ROA ROE GDP INF RIR
ROA 1 * * * *
ROE 0.9172 1 * * *
GDP 0.1506 0.1917 1 * *
INF 0.1224 0.1769 -0.7388 1 *
RIR -0.0076 -0.1961 -0.4715 0.6918 1

Source: Authors’ calculation

Furthermore, the negative relation between profitability indicators
(ROA and ROE) and inflation (INF) is confirmed only in Albania, the Czech
Republic, Macedonia, Montenegro and Slovakia, while in other countries a
positive correlation between observed variables seems to be established.
Finally, the positive correlation between profitability indicators (ROA and
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ROE) and real interest rate (RIR) was confirmed in Croatia, the Czech
Republic, Hungary, Macedonia and Poland. Moreover, the strong correlation
found in Poland is 0.7.

Table 8. Model 1 estimation — ROA

Return on assets (ROA)
Fixed-effects model

Coef. Std.Err. T P>(t) 95% Conf. Interval
Variable
C 0969556 .3606363 0.27 0.009  -.6197333 .1180567
GDP .0383207 .040123 0.96 0.002  -.0414153 .1418253
INF 0610614 .0406402 1.50 0.017  -.0197024 .1112399
RIR 0130121 .049428  0.26 0.093  -.0852157 .8136445
R-squared 0.6541 F-statistics 1.13
(3,88)
Prob>F 0.3430
Number of observation 104
Random-effects GLS model
Coef. Std. Err. T P>(t) 95% Conf. Interval
Variable
C 1.142501 2.553558 0.44 0.056  -3.932159 6.21716
GDP 4707132 .284099 1.66 0.001  -.0938738 1.0353
INF 4806054 .287761 1.67 0.008  -.0912591 1.05247
RIR 1926601 .349985 0.55 0.583  -.5028615 .8881816
R-squared 0.6541 F-statistics 1.95 Prob>F 0.1275
(3,88)
Hausman test 0.9122 (0.53)
Number of observation 104

Source: Authors’ calculation

Table 9. Model 2 estimation - ROE

Return on assets (ROE)
Fixed-effects model

Coef. Std. Err. T P>(t) 95% Conf. Interval
Variable
C 1.142501 2.553558 0.44 0.003 -3.932159 6.21716
GDP 4707132 .284099 1.66 0.012 -.0938738 1.0353
INF 4806054  .287761 1.67 0.006 -.0912591 1.05247
RIR 1926601 349985 0.55 0.019 -5028615  .8881816
R-squared 0.5990 F-statistics 1.95

(3,88)

Prob>F 0.1275

Random-effects GLS model

Coef. Std. Err. T P>(t) 95% Conf. Interval
Variable
C 149615 3.006176 0.50 0.008  -4.395847 7.388148
GDP 4973995 2752424 1.81 0.001 -.0420657 1.036865
INF 4209267 2797749 1.50 0.023 -.1274221 .9692754
RIR 1554927 3316572 0.47 0.629 -.4945435 .8055288
R-squared 0.5990 Wald chi2(3) 5.97 Prob>F 0.1275
Hausman test 0.7075 (1.39)
Number of observation 104

Source: Authors’ calculation
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Tables 8 and 9 show panel regression results for bank profitability
indicators such as ROA and ROE for the 13 countries from 2008-2015.
Based on the value of the Hausman test 0.9122 for model 1 and 0.7075
for model 2 the null hypothesis that random effect models are adequate
cannot be rejected. The results of the fixed effect model for ROA shows
that authors revealed a significant effect of two macroeconomic indicators
on bank profitability. More specifically, that the gross domestic product
and inflation have significant impact on ROA. Additionally, gross
domestic product has positive effect ROA, where 1% increase of GDP
enhances ROA for 0.03%. Also, inflation has greater impact on return on
assets and as we can see, the 1% increase of inflation leads growth of
ROA for 0.06%. Finally, real interest rate does not have a significant
effect on return on assets. Similarly, the random effect model manifests
significant and positive impact of gross domestic product and inflation on
ROE for the observed period. Compared to previous results of effects on
ROA, inflation and gross domestic product have a greater impact on ROE
than ROA. Namely, the 1% increase of INF and GDP rise ROE for 0.49%
and 0.42%. Likewise, results confirmed that the real interest rate has no
significant impact on profitability indicators.

CONCLUSION

Bank profitability reflects the success of banking operations. The
subject of this paper is an analysis of the influence of macroeconomic
determinants on bank profitability in Central and Southeastern European
countries from 2008-2015 with the aim of determining different tendencies in
the form of relationships and correlations between the observed variables.

By using the correlation matrix, various results between the same
variables and characters of these relations are presented. The correlation
analysis confirmed that GDP is positively related to ROA and ROE in most
of the analyzed countries, while negative correlation is identified in Bosnia
and Herzegovina, Croatia, Hungary and Macedonia. However, the negative
correlation between INF and bank profitability indicators is only determined
in Albania, the Czech Republic, Macedonia, Montenegro and Slovakia.
Finally, the positive correlation between bank profitability indicators and real
interest rate is identified in Croatia, the Czech Republic, Hungary, Macedonia
and Poland.

The results of panel models indicate that there is a significant
effect of GDP and INF on bank profitability indicators in the selected
countries. Namely, the 1% increase in GDP and INF rise ROA for 0.47%
and 0.48%, where inflation has a greater influence on ROA and ROE
compared to GDP. The results of the random effect model show that the
1% increase in GDP and IFN raise ROE for 0.49% and 0.42%. Likewise,
the real interest rate has no significant impact on ROA and ROE in the
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selected countries. Empirical findings of this research confirm the previous
studies of Ariyadasa et al. (2016), as well as Al-Homaidi (2018), which
determined significant and positive impact of gross domestic product and
inflation on bank profitability.

The paper enables a better understanding of the nexus between
macroeconomic indicators and bank profitability. It is essential for
policymakers to identify the level and intensity of gross domestic product
and inflation to bank profitability. These empirical results provide a
different approach to the selected countries where most of analyzed
economies should stimulate economic growth and inflation to provide a
higher level of bank profitability. Further research would include adding
more variables and expanding the group of observed countries, and focusing
on the banks in Asia and their comparison with the EU countries.
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YTUIOAJ MAKPOEKOHOMCKUX JETEPMUHAHTHU HA
MPOPUTABUJIIHOCT KOMEPIIMJAJTHUX BAHAKA Y
HEHTPAJIHOJ 1 JYTOUCTOYHOJ EBPOIIN

Bpanumup Kanam, Bepa Muposuh, Haxa MusienkoBuh, Jenena Anapammh
Yuusepsurer y Hoom Cany, Exonomcku dpakynret y Cy6otuiu, CyboTuia,
Peny6muka Cpouja

Pe3ume

baHKapcku CekTOp NpeicTaBiba jefjaH Off HAjBKHUjHX CErMEHaTa CBaKe NPHBPEJC.
Mmajyhu y Buny na je GpuHaHCHjCKH cucTeM ofadpaHKX 3eMasba 3HauajHO OaHKOLICHTpPH-
4aH, CTAOWIHOCT U CUT'yPHOCT MOCJIOBamba OaHaKa IPe/ICTaBIba jeaH o1 (DyHIaMEHTATHUX
TpeTyclIoBa 3a aIekBaTHO (QyHKIHOHUCambe ekoHomuje. EdukacHocT GaHKapckor cekTopa
MOXE Ce MOCMaTpaTH Kpo3 MEpere YCIEIHOCTH MOCIoBamba OaHaka MyTeM JiBa IJ1aBHa
THoKazaresba, Kao IITO Cy MOBPAT Ha MMOBHHY M IOBPAT Ha KamuTtan. EKOHOMCKH YCIOBU
OIIpeNIeIbY]jy TOCTIOBamhe OaHaKa, IPU YeMy HHUX0Ba POPUTAOMITHOCT JIONA3H JI0 H3pakaja
y YCIIOBHMa €KOHOMCKOT' [IPOCTIepUTeTa M yOp3aHor pasBoja. Y paay Cy HCIIMTHBAHE Ma-
KpOEKOHOMCKe BapHjabiie Koje yTuiy Ha npouTabiIHOCT OaHaka y oabpaHiuM 3eMibama
jyroucroune EBpomne: AnGanuja, bocHa n Xepuerosuna, Byrapcka, Xpparcka, Yerka,
Mabjapcka, Makenonuja, Lpna I'opa, [Tosecka, Pymynuja, Cpbuja, CioBauka u CroBeHu-
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ja, y mepuoxy 2008-2015. romune. ITocMaTpany ¢y MakpOeKOHOMCKH arperaTd Kao IITo
cy 6pyto momahu nponsBoz, HHGIIAIHM]a ¥ pealHa KaMaTHa CToMa, Kao Hajuemhy 1mokasa-
TeJBH KOjH Ce Z0BOZE Y Be3y ca npoduradbunHomhy 6anaka. Mepeme npoduTabmiIHOCTH
GaHaka M3BPIICHO je ITyTeM IaHeI-MO/ieNa KOji YKIbY4y]jy IPHHOC Ha IMOBHHY H IPHHOC
Ha KaluTajl Kao JBe ITaBHE JeTepMHUHAHTE yCIelHocTy OaHaka. Kopenarmona anammsa je
notepauia aa je b/ mo3utuBHO moBe3aH ca npuHOcoM Ha uMoBUHY (POA) 1 mprHOC Ha
karurtain (POE) y Behunu ananmmsupanux 3emMasba, IOK je HeTaTHBHA MOBE3AHOCT UACHTH-
¢ukoBana y bocun u XepueroBunu, XpBarckoj, Mahapckoj u Maxkenonuju. C apyre
CTpaHe, HeTaTUBHA Kopernaryja mMel)y nokasaresba npogpuTabiHOCTH OaHaka 1 MHpIIa-
1Mje yrBpheHa je camo y Anbdanuju, Yemkoj, Maxenonuju, LpHoj I'opu n Crnoauxoj. Ha
Kpajy, TIO3WTHBHA TOBE3aHOCT M3Meljy MokaszaTesba MpoGUTaOMITHOCTH OaHaKa M peaHe
KaMaTHe cTolle MieHTU(HKOBaHa je y XpBarckoj, Yemkoj, Mabhapckoj, Makenonuju n
Tloseckoj. Pesynraru manen-cTynmje ykasyjy Ha TO Ja mocToju 3HauajaH edexar BT u
MH® na npoduradmmHOCT GaHaka y omabpannM 3emsbama. Hanme, pact BTl u MUH® o
1% noeehasa POA 3a 0,47% u 0,48%, tne nadmnanuja mva ehu edexar na POA u POE y
omnocy Ha B/ITI. Pesynraru HacymudHOTr edpexra Mozena nokasyjy na pact bAI1 u UHD
on 1% mosehasa POE 3a 0,49% u 0,42%. Takolje, peasHa KaMaTHa CTOMA HEMa 3Ha4ajaH
yruiaj Ha POA n POE y omabpannm 3emsbama. Ha ocHOBY eMImpujcKux ca3Hamba, TBOp-
1M TIOJIUTHKA Tpeba Jia ce ycpecpeie Ha pannIHd eKOHOMCKH PacT y3 KOHTPOJIMCAHY HH-
(amyjy, koje he mobospIaTn MPOPUTAOUITHOCT OaHaKa y 3eMJbaMa IIEHTPAJIHE U jyro-
ucroyne Espone.



