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Abstract

The goal of this paper is to establish determinarftprofitability for selected European banks and
subsequently compose a model of the selected bprid#ability ratios. Czech banks and their
international parent companies were selected ferglofitability analysis. To represent Czech banks,
banks were selected from the category of large béming CNB classification according to balance
sheet amount). Data from the years 2001-2013 willimalyzed. Two ratios are used for assessing bank
profitability - return on assets and return on dguiTen indicators were selected for the banks'
profitability analysis. The subsequent regressinalgsis proved a positive influence for interestgita
and a negative influence for the ratio of high riglins to assets on both profitability ratios; tetare,

we can say that they are very significant determisaof the profitability of the banks studied.
Furthermore, the positive influence of central baskation rate on return on equity was proved, and
the negative influence of both GDP per capita andtion rate on return on assets was proved.
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JEL codes: G21, C1, E44

1. Introduction

Economic analyses are used as a foundation fosidaainaking by bank management. At the
same time, economic analyses are used extensiyé¢helbody that regulates and oversees the financia
market; they are also used when adopting adequedsures for preserving the stability of the banking
sector (Vodova, 2013 ofernohorska and’ernohorsky, 2014). For evaluating bank profitapilit
financial ratios are used most frequently. The e@atia specific financial ratio has limited expleoTg
power on its own. For qualified analysis, it is @ggary to work with a time series of ratios and itoon
the trends of their development over past periddsre (Tokatikova et. al., 2014). However, a time
series analysis conducted in this way contains oplgntitative aspects of bank performance. For
objective qualitative evaluation of bank profitatyil it is useful to compare these values withvhkies
of other banks' ratios. Comparative analysis cotedlfor a group of comparable banks, i.e., peer
analysis, makes it possible to judge the relatignisbtween profits and the risk that has been wakien
in comparison with the competition. The goal oktpaper is to establish determinants of profitghbili
for selected European banks and subsequently cargasodel of the selected banks' profitability
ratios. Return on assets and return on equity g the most frequently used and most important
ratios for measuring and evaluating bank profitabil

Czech banks and their international parent compgamige selected for the profitability analysis.
To represent Czech banks, banks were selected fihemcategory of large banks (using CNB
classification according to balance sheet amodurte four banks governed by European financial
groups that make up the actual group of large bardsi)Ceska Spiitelna AS and the Austrian Erste
Group Bank AG, ii)Ceskoslovenska Obchodni Banka AS and the Belgian B&k NV, i) Komegni
Banka AS and the French Société Générale, iv) WdiCBank Czech Republic and Slovakia AS and
the Italian UniCredit SpA, via UniCredit Bank AustrAG. However, the two banks mentioned last
were eliminated from the analysis during the follogy stages due to a lack of necessary public
information. Data from the years 2001-2013 willdmalyzed. Two ratios are used for assessing bank
profitability: the return on assets ratio (ROAQ&ahe return on equity ratio (ROE). Both of thestos
are important for other evaluators. The returnssets ratio is primarily important for bank managam
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as an indicator of bank profitability, whereas te&urn on equity ratio expresses the performance of
invested resources for the bank's owners. Thewollg indicators were selected for the banks'
profitability analysis: i) bank size, ii) capitalequacy, iii) the ratio of high risk loans to assev)
interest margin, v) the cost/income ratio, vi) neirkoncentration, vii) inflation, viii) GDP per aém

ix) taxation rate and x) the central bank's interate.

2. Determinants of Bank Profitability

Many authors have dedicated themselves to the garailc of bank profitability. In the past,
many of these have focused on profitability analysirelationship to a combination of internal and
external determinants of bank profitability (ethg size of the balance sheet amounts, capitglriske
management, cost management, etc.). The first alitth@d to profitability analysis is Short (1979),
who looked for a relationship between profitabili;nd a bank's economic cycle. Short (1979)
additionally stated that bank size and profitapidite tightly correlated with a bank's capital acsezy.
Large banks tend to rise cheaper, i.e., foreigpitalaand, consequently, appear to be more prdéitab
Subsequent studies from international authors, asdBourke (1989), Molyneux and Thorton (1992)
and Bikker and Hu (2002), also support the relatmm between profitability and the bank's economic
cycle.

Smirlock (1985) discovered a positive relationsligtween bank size and profitability.
According to him, larger banks generally tend tantie profitable, because they achieve savings on
account of their size, as opposed to small bankghware conversely associated with loss on account
of their size. Generally, bank size tends to besmesl according to balance sheet amounts. Abreu and
Mendes (2002) used the ratio of high risk loanagsets as a substitute for risk in their analysis.
greater accumulation of unpaid loans can loweptiéts of banks that are afflicted in this way,ieth
means a negative relationship between risk and pesfkability. They used the ratio of provisiors t
loans and assets as a substitute indicator of Fiskcommercial banks, the basic source of pradits
represented by interest income; therefore, intenesime is one of the basic explanatory variahtes i
most of the studies on this subject, e.g., Dietaictd Wanzenried (2011). Two ratios, net interesgima
and interest spread, are often used for measunithg@ealuating the mutual relationship between aser
income and costs (for more information see Kudglhava and Tokatikova, 2015). It is possible to
determine market concentration using the marketesloé the three largest banks, or, in a more
sophisticated way, by using the Herfindahl-Hirschnvadex, which is regularly used for measuring
market concentration. A number of internationahat have also specified the concentration of the
banking market as a significant determinant of ipability. Molyneux and Thornton (1992) confirm a
positive and statistically significant relationshiptween market concentration and profitability for
banks operating in an environment that is not \@mpetitive. Conversely, Staikouras and Wood
(2004) show results that point to a negative, Watistically insignificant, relationship between
concentration and bank profits.

For the most part, studies on bank profitabilitgus on external determinants. The relationship
between profitability and inflation was addressgdRevell (1979), among others; he observed that the
influence of inflation on bank profitability depesidn whether the banks' salaries and other ope&tio
costs grow more quickly than inflation. Most stidi@.g., Bourke, 1989; Molyneux and Thornton,
1992) have demonstrated a positive relationshipvdsent inflation and profitability. Molyneux and
Thornton (1992) have also investigated central batdrest rates as a factor that enters into banks'
expense items and, thus, influences profitabMéjthout question, the central bank and the ratasds
to provide resources for financing commercial baaks a bank cost input that influences bank
profitability. At the same time, other interestemton the market and, consequently, the earnings
component of net income are derived from thesa r8i&ker and Hu (2002) list gross domestic product
(GDP) as one of the macroeconomic determinantsaditgbility. Huizinga (2000) uses GDP per capita
in his study. In his studies, Demirgl¢-Kunt and zilwga (1999) also proves that bank taxation lowers
bank profitability; in contrast, the study by Albkezzi and Gambacorta (2009) came to the conclusion
that the impact of taxation on the profitabilitythe banking sector is low, because banks canfénaas
large part of the tax burden onto their clients.
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3. Methods

Czech banking can only draw from a short histofyicl is linked to the Czech Republic's post-
revolution development. The fundamental turninghp&r Czech banking occurred in 2000 and 2001,
when Austrian Erste acquirétkska Sptitelna AS,CSOB took over Investhi a Postovni Banka and
Société Générale acquired KorrdrBanka (se€ernohorsky, 2014; FiSerova et al., 2015). Therefore
the time series for analysis starts in 2001 ands evith the year 2013, because newer data was not
available at the time this article was written. keeconomic data for analysis was acquired from the
OECD and Eurostat databases; data concerning thagement of individual banks was derived from
the Bankscope database.

3.1 Correlation Analysis

This method is used to determine the closeneskeottorrelation between two continuous
random variables. For the correlation between teatinuous random variables X and Y, the most
important and frequently used tool to measure theetation's strength is Pearson's correlation
coefficient, which we use in profitability analydisr analyzing the mutual correlation of explangtor
variables. Pearson's correlation coefficient tdakedform (Witte and Witte, 2009):

Sy 1)
pP = sty

where:p is the correlation coefficienty s the standard deviation of the variable Xisthe standard
deviation of the variable Y ysis the covariance of the variables X and Y.

The condition for using Pearson's correlation doieffit is that both random variables X and Y
must show normal distribution; this condition istrfe@ the data we are investigating. The corretatio
coefficient can increase in value at an interval-df;+1). The greater the absolute value of Pearson's
correlation coefficient, the more closely both ahtes are correlated.

3.2 Regression Analysis

Regression analysis is a statistical method whoséig to determine a statistical relationship
between one or a number of independent or explangtmantitative variables x and one dependent
guantitative variable y. The principle for condagtregression analysis is to establish the mosvaal
form for the regressive model (i.e., to specifyagpropriate equation to describe the dependen¥e of
on X); next, to establish its parameters (to ei&hldpecific values for the paramet@jsto establish
the model's statistical significance (i.e., whettier model is essentially successful at specifyirgg
estimate of the dependent variable); and to ingerie results given by the model from the perspect
of the assigned task. The regressive model's meguitinction is written using a formula that is
equivalent to the formula for the function of simfihear regression:

Y= Bo+B:Xy+ BXz+ -+ BnXp+ & (2)

where Y is the dependent variable 5,, B, i=1...,n are regression coefficients (also partial
regression coefficients), Xi =1,...,n are the values of the independent variable & ¢ the error

termi =1,...,n.

The regression function's coefficients are establisby the least squares method. As such,
conducting the regression analysis is conditiopalnufulfilling the following prerequisites (Witi@nd
Witte, 2009): i) there is no multicollinearity) iihere is normality of the error term, iii) the@rterm
is homoscedastic, iv) the relationships betweeninttiependent variables and the dependent variable
are linear and v) the error terms are uncorrelated.
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4. Analysis of the Profitability Determinants for Slected European Banks

The goal of the following analysis is to estabhsiniables that have demonstrable influence on
the development of European banks' profitabilityosaand to subsequently compose a model of the
selected banks' profitability ratios. A total of @Bservations were included in the analysis.

4. 1 Correlation Analysis of the Selected Banks

Using Pearson's correlation coefficient, we willisd for a mutual correlation between the
explanatory variables in order for us to createdbeditions for the subsequent regression analysis.
Pearson's correlation coefficients were calculatgdg correlation analysis in the program Exced; th
results are listed in Table 1.

Table 1: Correlation Analysis of the Selected Banks

The ratio Market Central
Data for all Bank | Capital | of high | Costs/inc| Interest Inflatio Taxatio| bank
- - . . .| concentrg GDP .
monitored banks size | adequacy risk loans| ome ratio| margin tion n nrate | interest
to assets rate
Bank size 1.0000
Capital | ) 5083 1.0000
adequacy
The ratio of
high risk loans| 0.3528| 0.2931 1.0000
to assets
COStr“Zt'irc‘)come 0.3598| -0.3019| 0.1479  1.0000

Interest margin -0.6609| 0.3013 | -0.0013| -0.7061 1.0000

Market | o 1756| 0.2352| -0.2756 01014 -0.17641.0000
concentration

Inflation -0.1412| -0.0637 | 0.0887| -0.0547 0.2032 0.0708  1.0000
GDP 0.8501| -0.0926 | 0.3688| 0.0099 -0.4309-0.1101 | -0.1336 1.0000

Taxation rate 0.4822| -0.3058 0.2008 0.8458 |-0.7664| 0.2343 | -0.1858 0.1521| 1.000Q

Central bank
interest rate

-0.0483| -0.4205| -0.1108 0.5818 -0.28870.1474 | 0.3004 -0.34750.4095| 1.0000

Source: own calculation by Bankscope, Eurostat

Correlation analysis of all the investigated bamnksiables does not include any correlation
exceeding a value of 0.9 for Pearson's correlatmefficient. We found a correlation exceeding an
absolute value of 0.8 for only for two pairs. Offieche mutually correlating pairs is bank size aridRG
the second is taxation rate and the cost/inconie. rEtierefore, the ratios relating to bank size tred
cost/income ratio were left out of the basic seffdother analysis.

4.2 Regression Analysis of the Selected Banks

After leaving out the correlated variables, theads¢t was subjected to multiple regression
analysis in the software program Statistica 12.18d includes the multiple regression analysis
explaining ROE ratios and Table 3 depicts the dstpfl multiple regression analysis for ROA ratios
for all the banks studied. For both profitabilistios, it was proved by regression that the ratioigh
risk loans to assets and interest margin fundarthgnitafluence the profitability of the banks
investigated during the years 2001-2013. In corspariit was not possible to statistically confitme t
influence of capital adequacy, market concentratiomflation rate on any of the profitability ras
examined.
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Table 2: Regression Analysis ROE

Results of regression with dependent variable RO% i
R=0,7443582, R2 = 0,5540691, p-value = 1,171 E-09

b* Standard b Standard t(69) p-value
deviation deviation
N=78 (from b¥*) (from b)
Abs. term 7.79776 16.10582 0.48416 0.6298p7
Capital adequacy 0.139449 0.107255 0.42439 0.32642 .30016 0.197871
The ratio of high risk loans to assets-0.505253 0.124560 -5.19337 1.28032 -4.05630 02801
Interest margin 0.417125 0.179082 4.81338 2.06650 2.329p4 0.022781

Market concentration -0.88945 05368

=24

-0.080415 0.090409 -0.00139 0.0015

-0.29435 09908

(24

Inflation -0.027896 | 0.095419|  -0.18891 0.6461
GDP

-0.131166 0.141568 -0.00014 0.00017 -0.92653 03674

Taxation rate 0.056117 0.171687 0.08029 0.24563 0.32686  0.744766

Central bank interest rate 0307522 | 0.125244|  2.22735 0.90718  2.45588  0.016597

Source: own calculation by Bankscope, Eurostat

According to the regression analysis that was cotedly the return on equity ratio of the banks
examined is essentially negatively influenced kgy/rdtio of high risk loans to assets; thus, thevgio
of these values negatively influences return oritggumterest margin and the central bank's intenae
have a positive influence on ROE; thus, their glopasitively influences the growth of the return on
equity ratio. It is possible to interpret the modedplaining the selected banks' return on equity
mathematically using the following formula:

ROE = 4.81338X1-5.1933% X+2.22735 Xs+¢; (3)

where: X is interest margin, Xis the ratio of high risk loans to assets, X the central bank interest

rate and; is the error tern! :1,...,n.
The presented model was evaluated by statisticlysis as having 91% relevance for the
choice of model and explains 84% of the problerexgfiaining the ROE ratio.
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Table 3: Regression Analysis ROA

Results of regression with dependent variable RO%oi
R =0.91746866 R2 = 0.84174874, p-value = 1.17022 E

b* Standard b Standard t(69) p-value
deviation deviation
N=78 (from b¥*) (from b)
Abs. term 2.512499 0.666709 3.76851 0.000343
Capital adequacy 0.042270 0.063894 0.008989 0.01351266156 0.510456

The ratio of high risk loans to assets-0.277639 0.074203 -0.19830% 0.0530p0  -3.74165 03DO

Interest margin 0.281078 0.106682 0.225385 0.085544 2.63473 0.@1088

Market concentration

0.050950 0.053858 0.000061 0.000065 0.94599 0.34745

Inflation 0055549 | 0.056843| 0.026140  0.026748 0.97725  0.38186
GDP

-0.429796 0.084334 -0.000037 0.000007  -5.09634  000O®

Taxation rate 0.281730 | 0.102277|  -0.028009  0.010168 -2.75459 7508

Central bank interest rate

-0.065646 0.074610 -0.03304( 0.0375b1 -0.8751)86 1083

Source: own calculation by Bankscope, Eurostat

The return on assets ratio for the banks examisgubsitively influenced by interest margin;
thus, an increase in interest margin leads to ene@se in the ROA ratio. ROA is negatively influetic
by the ratio of high risk loans to assets, GDPgagita and the taxation rate for calculating taxfithe
earnings of financial companies. The growth of ¢hiestors leads to a decrease in the return ortsasse
ratio for the banks studied. It is possible to iiptet the model mathematically using the following
equation:

ROA = 0.225386X1-0.198305 X>-0.00003#X3-0.028009 X 4+¢i (4)

where: X is interest margin, Xis the ratio of high risk loans to assets,iXGDP per capita, s the
taxation rate an & is the error term=1, ...... , N The presented model was evaluated by statistical

analysis with 91% relevancy for the choice of maated explains 84% of the problem of explaining the
ROA ratio.

5. Discussion

The analysis of profitability ratios (ROA and ROtiBat was conducted for all the investigated
banks confirmed the statistically significant irdhce of the following variables on the selected
European banks' profitability ratios:

* Interest margin — a positive influence was confidme the return on equity ratio as well as on
the return on assets ratio. Therefore, it is pbssdconsider interest margin very important for
bank profitability.

« The ratio of high risk loans to assets — a negatiflaence was confirmed on both the ratios
examined, i.e., on ROE and ROA. The ratio of high foans to assets is used in scientific
studies (e.g., Andreu and Mendes, 2002) as a futlesfior risk. Therefore, it is possible to say
that risk is an important determinant of bank pedfility.

« GDP per capita — a negative influence was confirmedeturn on assets. The influence on
return on equity was not found to be statisticaignificant.
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« Taxation rate — a negative influence was confirfoethxation rate on the ROA ratio. However,
no statistically significant influence was shown thre ROE ratio. These conclusions are
consistent with international scientific studiesithwDemirgic-Kunt and Huizinga (1999)
showing the influence of bank taxation on profili&pi

» Central bank interest rate — a positive influenes wonfirmed on return on equity, though not
for return on overall assets.

When interpreting the analysis results, it is neagsto take into consideration that the analysis
was derived from a very short time series. Theggfitrwould be good to conduct an analysis in a few
years' time when it would be possible to attaiigh lquality data set with more observations. Tliea,
conclusions will be certainly more relevant and Wwive greater explanatory power.

6. Conclusion

Two of the most common profitability ratios, i.eefurn on equity and return on overall assets,
were selected as endogenous variables. The ambitithre subsequent analysis was to specify which
of the determinants we could confirm as a ratidvwignificant influence on the profitability of seted
European banks. The exogenous factors chosen éomrhlysis were the bank's size, its capital
adequacy, the ratio of high risk loans to assetsreést margin, cost/income ratio, market concéotra
inflation, gross domestic product per capita, timxatate and central bank interest rate. The tienes
analyzed contains data for the years 2001-2013.

The relevancy of this step was confirmed by coti@aanalysis, which did not specify any
variables that showed more than 90% correspondendke trend. A correspondence of greater than
80% for the trend was achieved by only two pairsariables. The results of the mutual correlation
were that values having to do with bank size aedcttist/income ratio were eliminated from subsequent
analysis.

The subsequent regression analysis proved a positfluence for interest margin and a
negative influence for the ratio of high risk lodasassets on both profitability ratios; therefove, can
say that they are very significant determinanthefprofitability of the banks studied. Furthermadre
positive influence of central bank taxation rate return on equity was proved, and the negative
influence of both GDP per capita and taxation cateeturn on assets was proved.
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