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Abstract

The aim of the paper is to estimate the relationship between profitability and efficiency in the Czech
banking sector during the period 2004 — 2014. First, the profitability and efficiency of the Czech banks
were estimated. We used two ratios for banking profitability, namely Return on Assets and Return on
Equity. For estimation of banking efficiency we used the non-parametric approach, the Data
Envelopment Analysis, slack-based model with variable return to scale. We calculated relationship
between profitability and efficiency using Granger causality and correl ation coefficient. The modelsdid
not confirm the relationship between profitability and efficiency.

Keywords. Czech banking sector, Data Envelopment Analysis, Return on Assets, Return on Equity,
Granger causality
JEL codes: G21

1. Introduction

The aim of the paper is to estimate the relatignbleitween profitability and efficiency in the
Czech banking sector within the period 2004 — 20 data set consist only of commercial banks.
We calculated two common measures of banking pitufity, namely Return on Assets (ROA) and
Return on Equity (ROE). We also examined bankiffigiehcy using the Data Envelopment Analysis.
We estimated efficiency of the Czech commerciakatue to the homogeneity of the data set and we
used slack-based model with variable return toesttedt is called BCC model.

Most of literature estimated the determinants afdbay efficiency where is one of factors the
Return on Assets or Return on Equity or examineddiéterminants of banking profitability where the
banking efficiency is included. KoSak and Zajc (@P6stimated determinants of efficiency in the new
EU member countries. They found that ROA and ROEewesitively related to efficiency. Opposite
Pale&kova (2015) estimated the determinants of bankifigiency in the Czech banking industry and
found a negative relationship between ROA and iefiicy. Kosmidou et al. (2008) estimated the
determinants of profitability of commercial banksUK. They found that the coefficient of the cast t
income ratio that was a proxy for efficiency wagaté/e and significant. That suggested that efficje
in expenses management is a robust determinari afddk profits. Kosmidou (2008) and Pasiouras et
al. (2006) also confirm this inverse relationstop Malaysia, Greece and Australia. The relationship
between profitability and efficiency in the Czedmnking sector is not estimated in empirical literat
and it gives the motivation for this paper.

The structure of the paper is following. Next sactdescribes the methodology and data and
selection of variables. Third section presents eggianalysis and results and last section corsud
the findings.

2. Methodology and Data
Profitability measures the extent to which a bussngenerates a profit from factors of
production. Profitability analysis focuses on temtionship between revenues and expenses an@ on th

level of profits relative to the size of assetqita or investments in the business. Efficienogasures
the degree of the efficacious use of the factorproduction. Efficiency analysis deals with the
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relationship between inputs and outputs. Profitgbiind productivity can be characterized as
performance indicators of a single unit calculatéthout the need for benchmarks. On the other hand,
efficiency is based on relativity and can only [zcalated with respect to a reference point. The
differences are also very clearly apparent consigenethods used in measuring both variables.

2.1 Profitability of Banks

Profitability is the supreme indicator of managettgesuccess or failure in its strategic and
leadership activities. Return on Assets (ROA)psditability indicator that measures the bank'digb
to efficiently employ its assets. As such, it isisidered by many analysts to be one of the beglesin
ratios for evaluating the performance of managenR@A equals net income divided by total assets
and thus measures net income per currency univexfige assets owned during the period. Table 1
presents the relationship between the value of RGAReturn on Assets.

ROA = net income (1)

total assets

Table 1: The Relationship between the Value of RMA Return on Assets

Value of ROA (in %) Return on assets
<0.75 weak
0.75-1.00 below the standard
1.00-1.25 Good
1.25-1.75 very good
>1.75 excellent

Source: author’s compilation

Return on Equity (ROE) equals net income dividedtdiyl equity and thus measures the
percentage return on each currency unit of shadehgllequity. It is the aggregate return to shdddre
before dividends. The higher the return the be#tehanks can add more to retained earnings and pay
more in cash dividends when profits are higher.

ROE = —”e:;foyme )

Each of the ratios looks as a slightly aspect ofiability. We can summarized that Return on
Assets indicates how capable management has bemmwuerting assets into net earnings. Return on
Equity is a measure of the rate of return flowiogtareholders. It approximates the net benefitktea
stockholders have received from investing theiiteam the financial firm (Rose and Hudgins, 2013)

2.2 Data Envelopment Analysis

The Data Envelopment Analysis (DEA) is a mathenahtioprogramming technique that
measures the efficiency of a decision-making ubi¥U) relative to other similar DMUs with the
simple restriction that all DMUs lie on or belowetkfficiency frontier (Seiford and Thrall, 1990h&
DEA measures the relative efficiency of a homogeseset of decision-making units in their use of
multiple inputs to produce multiple outputs. DEA@identifies, for inefficient DMUs, the sourceglan
level of inefficiency for each of the inputs andputs (Charnes et al., 1995). The term DEA was firs
introduced by Charnes et al. (1978) based on tbeareh of Farrell (1957). CCR model is the basic
DEA model as introduced by Charnes et al. (1978)adel with assumption of constant return to scale
(CRS). This model was modified by Banker et al.8@9and became the BCC model which
accommodates variable returns to scale (VRS).

DEA begins with a fractional programming formulaticAssume that there aneDMUs to be
evaluated. Each consumes different amountsigputs and producesdifferent outputs, i.e. DMUj
consumes; amounts of input to produgg amounts of output. It is assumed that these ingwtand
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outputs,y;i, are non-negative, and each DMU has at least osgiye input and output value. The
productivity of DMU can be written as:

h. = Yr=1UrYrj (3)

T X v

In this equation,u and v are the weights assigned to each input and oufwtusing
mathematical programming techniques, DEA optimabgigns the weights subject to the following
constraints. The weights for each DMU are assigndgject to the constraint that no other DMU has
efficiency greater than 1 if it uses the same wisiginplying that efficient DMUs will have a rati@lue
of 1. The objective function of DMUis the ratio of the total weighted output dividey the total
weighted input:

max hy(u,v) = w, (4)
i=1ViXio
subject tozr,ffﬂ <1,j=12..,jg M, (5)
i=1Vi%ij
u-=>0,r=12,..,5, (6)
v; 20,i=12,..,m, (7)

wherehpis the technical efficiency dMUoto be estimated) andv; are weights to be optimize; is

observed amount of output of thetype for thej™ DMU, x; is the observed amount of input of iffe
type for the ' DMU, r indicates thes different outputsi denotes then different inputs, anglindicates
then different DMU. Detailed description of DEA model is presente8iavarek ang&epkova (2012).

2.3 Granger Causality and Correlation Coefficient

Granger (1969) developed a relatively simple teat tiefined causality as follows: a variable
Y:is said to Granger cau3eif X;can be predicted with greater accuracy by usingyadses of the;
variable rather than not using such past valuesttar terms remaining unchanged. In the othedgor
Kar et al. (2011) summarized that the Granger diysaeans that the knowledge of past values of one
variable ¥K) helps to improve the forecasts of another vagi@t)l. For more information about Granger
causality test described Asteriou and Hall (2011).

Correlation is a statistical technique that deteaemwvhether and how strongly pairs of variables
are related. The result of a correlation is calledcorrelation coefficient. Correlation coefficieanges
<-1;1>. If correlation coefficient is close to @means there is no relationship between the asalf
it is positive, it means that there is positiveatien. If correlation coefficient is negative itcsiss the
negative relation.

2.4 Data and Selection of Variables

The data set used in this paper was obtained fnenatnnual reports of the Czech commercial
banks during the period 2004-2014. All the dateeported on an unconsolidated basis. We analyze
only commercial banks that are operating as inddgeinlegal entities. We use unbalanced panel data
from 17 Czech commercial banks (with regard to mergand acquisitions of banks). Due to some
missing observations we have an unbalanced pad€®bank-year observations.

In order to conduct the efficiency estimation, itgpand outputs need to be defined. Four main
approaches (intermediation, production, asset aofit ppproach) have been developed to define the
input-output relationship in financial institutidmehavior. We adopted an intermediation approach and
consistent with this approach, we assume that bewllext deposits to transform them, using labwor, i
loans. We employed two inputs (labor and deposi®)l, two outputs (loans and net interest income).
We measure labor by the total personnel costs twyerages and all associated expenses and deposits
by the sum of demand and time deposits from custmnmgerbank deposits and sources obtained by
bonds issued. Loans are measured by the net vilo@ns to customers and other financial institugio
and net interest income as the difference betwateneist incomes and interest expenses.
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3. Empirical analysis and Results

First, the profitability of the Czech commercialnka was examined. We used the Return on
Assets and Return on Equity. The efficiency of @zch commercial banks was estimated using the
Slack-Based Model (SBM) with variable return tolsc&or empirical application we used MaxDEA
software.

Table 2: The Descriptive Statistics of ROA of thee€h Banking Sector
2004 | 2005/ 2006 200F 2008 2009 2010 2011 2012 20A@14
Mean 084 | 117/, 105 118 097 032 0K1 -0.33 0.5B55| 0.89
Median 053] 098 070 088 073 1.03 0.8 0|53 09949 | 0.91
p
2

Maximum| 3.75 | 4.16| 4.19] 2.79 3.0i 231 293 3.11 3(10 2.84802
Minimum | -1.95 | 0.00| -043 -054 -1.82 -4.60 -3.30.418| -4.93| -2.16 -1.02

St. Dev. 1.26 1.05 114 08 125 206 1[70 3112921.1.24| 0.91
Source: author’s calculations

Table 2 presents results of Return on Assets o€ttexh commercial banks during the period
2004-2013. We found that the average value of R@A w range between -0.33 to 1.17%. The average
return on assets in the Czech banking sector ik \Wéwee three largest banks were the value aboWé 1.5
that showed very good return on assets. But mostmafl and medium-sized banks reach the value
lower than 1% or negative value that indicated weirn on assets.

Table 3: The Descriptive Statistics of ROE of the€h Banking Sector
2004 | 2005 2006 200y 2008 2009 2010 2011 2012 202314
Mean 7.22| 11.32 9.40 13.07 10.p4 6.67 8/44 323 954391 | 7.54
Median 7.82| 11.39 10.08 11.27 1145 7.5 961 579.80| 554| 8.80
Maximum| 22.50| 20.93 21.18 24.31 24.13 2493 20.60 18.32612016.97| 17.24
Minimum | -28.74| 0.03 | -8.47| -0.97 -5.69 -27.6810.50|-28.78|-34.26|-23.87|-15.36

St.dev. 1239 699 828 7.64 8.97 1444 9|93 14®6052| 11.28 8.15
Source: author’s calculations

Table 3 presents the results of Return on EquitthefCzech commercial banks within the
period 2004-2014. The quality level for ROE isange between 15 to 20%. The average values of ROE
were 3.91-13.07. The Return on Equity in was loav @zech banking sector. Especially the group of
large banks reached the value above 15%, but th# amd medium-sized banks reached the value of
ROE under 15% or negative value of ROE.

Table 4: The Descriptive Statistics of Efficiendytioe Czech Banking Sector
2004 | 2005 2006 200y 2008 2009 2010 2011 2012 202314

Mean 85 82 84 87 95 95 89 89 89 93 94

Median 94 90 100 100 10(¢ 100 100 100 100 100 100

Maximum| 100 100 100 100 100 10( 10 100 100 1p0 100

Minimum | 46 46 39 32 68 71 64 58 47 59 59

St. Dev. 19.15 20.4y 2419 2557 1139 1125 14.56.94| 19.50 13.94 14.98
Source: author’s calculations

O

Table 4 presents the descriptive statistics otiefficy of the Czech commercial banks during
the period 2004-2014. The average efficiency waeased in the period 2004-2009. In the years 2010-
2012 it decreased as a result of financial cridésregistered the decrease in total loans andhteesst
income in the balance sheet of most of the Czenkshdn the period 2013-2014 the average efficiency
again increased.
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3.1 Granger Causality between Profitability and Efficiency

Next, we calculate Granger causality between efficy and ROE and efficiency and ROA.
Before estimating the model we tested the timeesdor the stationarity. We applied Levin, Lin and
Chu test to test the individual variables for tkistence of the unit roots. Test indicates thavémgables
are stationary on the values (level) so that tHehypothesis of a unit root can be rejected foy ah
the series. All times series are stationary andogansed in Granger causality panel data analykes.
Granger causality results are presented in Table 5.

Table 5: The Results of Granger Causality

Null hypothesis F-statistic Probability
ROA does not Granger Cause EFFICIENCY 2.45197 0.0909
EFFICIENCY does not Granger Cause ROA 1.53694 0.2197
ROE does not Granger Cause EFFICIENCY 1.05537 0.3516
EFFICIENCY does not Granger Cause ROE 4,9291 0.0089

Source: author’s calculations

The result of Granger causality indicates that aenot reject the null hypothesis that ROA
does not cause efficiency and efficiency does aase ROA and as well as that ROE does not cause
efficiency at the significance level of 5%. The ukésshows that the model did not confirm the
relationship between efficiency and profitabilitythe Czech banking sector.

Table 6: The Correlation Coefficient between Padffility and Efficiency

Efficiency
Return on Assets 0.304498
Return on Equity 0.279323

Note:2show the significance level of 5%
Source: author’s calculations

We confirmed these findings using the correlatioeficient that showed us that the correlation
coefficient (Table 6) was very low between effiagrand ROA or ROE. This paper do not confirm the
results of the previous paper that estimated thsitipe or negative relationship between profitapili
and efficiency in the banking sector. But we remthdt empirical literature did not estimate the
relationship between profitability and efficiendyt only determinants of efficiency or profitabyliof
banking sector.

4. Conclusion

The aim of the paper was to estimate the relatipristween profitability and efficiency in the
Czech banking sector during the period 2004 — 20¥8. calculated two common measures of
profitability, namely Return on Assets and RetumEquity of the Czech banking sector. We also
estimated efficiency of the Czech commercial bardisg the Data Envelopment Analysis. In the paper
it was found that the average value of ROA and R&dthed very low values in the Czech banking
sector. The Return on Assets and Return on Equay wery low in the Czech banking sector. It was
also found that the average efficiency reachedviiee in range 82-95%. It shows that the Czech
commercial banks were efficient during this period.

For estimation of relationship between profitabibind efficiency in the Czech banking sector
we used the Granger causality test. The Grangesdligudo not confirm the relationship between
Return on Equity and efficiency. We cannot rejbet iypothesis that ROA does not cause efficiency.
But the relationship between efficiency and RetomnAssets cannot be confirm. This paper do not
confirm the relationship between profitability aafficiency which was confirmed using correlation
coefficient. Correlation coefficient was very cldsé zero that confirm that causation between
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profitability and efficiency is very low. The ressilof the paper show that we can recommend todivid
the Czech banks to the groups according the sigealse e.g. the group of large banks were most
profitable and they reached low value of efficienggr further research we recommend to estimate the
relationship between individual groups of banks.
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