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Abstract. The aim of the paper is to estimate the cost efficiency of the Czech and Slovak commercial banks 
within the period 2010-2014. For empirical analysis the Data Envelopment Analysis input-oriented model 
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is adopted to define the inputs and outputs. The Czech commercial banks are more cost efficient than Slovak 
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1. Introduction 

The examination of banking efficiency has fueled a 
large body of literature globally, and is of vital im-
portance from both a microeconomic and a macroe-
conomic point of view (Berger, Mester 1997). The 
Czech and Slovak financial system is bank-based, 
thus the investigation of efficiency of these banks is 
important topic.  

The aim of the paper is to estimate the cost ef-
ficiency of the Czech and Slovak commercial banks 
within the period 2010–2014. For examination of 
efficiency, two major approaches are used in empir-
ical literature, the parametric and non-parametric. 
The non-parametric (mathematical programming) 
approach is represented mainly by the Data Envel-
opment Analysis (DEA) and the Free Disposal Hull 
method, while the parametric (econometric) ap-
proach is represented by the Stochastic Frontier 
Analysis and the Thick Frontier Analysis. Stavárek 
and Polouček (2004) stated that both approaches use 
different techniques to envelop a data set with dif-
ferent assumptions for random noise and for the 
structure of production technology. These assump-
tions generate the strengths and drawbacks of both 
approaches that can be grouped under two catego-
ries. We estimate the cost efficiency using the non-
parametric approach, namely the Data Envelopment 
Analysis.  

The structure of the paper is following. Second 
chapter presents the previous studies regarding to the  
 

cost efficiency in the Czech and Slovak banking sector 
and selection of inputs and outputs using in estimation 
of banking efficiency. Next section described the 
methodology about cost efficiency and data. Empirical 
analysis and results are in fourth section where the cost 
efficiency in the Czech and Slovak banking industry is 
estimated. Last section concludes the paper with dis-
cussion of results and findings.  

2. Literature review 

This section presents the previous studies regarding 
to banking efficiency. First empirical literature 
about the selection of variables is described. Next 
the empirical analysis of cost efficiency of the 
Czech and Slovak banking sector is introduced. 

2.1. Selection of inputs and outputs 

For the estimation of efficiency are first defined 
used inputs and outputs. As Berger and Humphrey 
(1997) reported in the empirical literature there is 
not consensus which inputs and outputs to be used 
in the analysis of banking efficiency. Several major 
approaches were developed in the empirical litera-
ture that define the relationship of inputs and out-
puts in the behavior of financial institutions. Firstly, 
an intermediation approach was introduced by 
Sealey and Lindley (1977), it suggests that the main 
purpose of banks is to transform their liabilities (de-
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posits) into loans (assets). The intermediation ap-
proach assumes that the main aim of a commercial 
bank is to create output, defined as loans and invest-
ment, whilst using liabilities (including deposits), 
labor, and capital as inputs (Boďa, Zimková 2015). 
Therefore, loans and other assets are considered to 
be the banks’ outputs, while deposits and other lia-
bilities are inputs (Jimborean, Brack 2010). In the 
underlying philosophy of this approach a commer-
cial bank is a chief financial intermediary in econ-
omy and its primary role is to transmute deposits 
into loans, which pre-determines the treatment of 
deposits as inputs and loans as outputs (Boďa, Zim-
ková 2015).  

The second approach is the production ap-
proach (sometimes referred to as service-oriented 
approach or user-cost approach), it was presented in 
study of Sherman and Gold (1985) and it can also 
be defined as a value-added approach. Production 
approach focuses on the services provided to clients 
and the bank assumes that the aim is to produce 
bank liabilities (deposits) and loans (assets) and 
other services. Thus, it assumes that the aim of com-
mercial banks is to produce deposits (liabilities) as 
well as loans (assets) and other services (Boďa, 
Zimková 2015). Production approach thus has two 
main drawbacks that ignores the interest costs and 
requires information about the number of accounts 
and cost allocation (Kamecka 2010). Benston 
(1965) was one of the first author who used this ap-
proach in the study. Boďa and Zimková (2015) 
stated that this variant of the approach that considers 
deposits to be an output together with loans and the 
interest income is called the service-oriented ap-
proach. Berger et al. (1987) followed Benston’s ap-
proach and add an alternative specification under 
the intermediation approach. Other modification of 
production approach is the user costs approach de-
veloped by Hancock (1991) and deposits are speci-
fied as both inputs and outputs of the cost/profit 
function of a bank (Boďa, Zimková 2015). Hancock 
(1991) specified that demand deposits would be 
classified as outputs, while time deposits would be 
classified as inputs. 

Production and mediating approach are the best 
known and most widely used in quantifying the ef-
fectiveness bank (Sealey, Lindley 1977). Third, the 
approach in terms of assets (asset approach) recog-
nizes the essential role of financial institutions as the 
creator of loans. In essence, this stream of thought a 
variant of the mediation approach, but the output is 
defined as a condition of the loan and investment 
property (Favero, Papi 1995).  

Last profitable approach is the latest approach 
to the relationship of inputs and outputs. It was de-
fined by Berger and Mester (2003), who reported 
that using a profit approach can be taken into ac-
count unmeasured changes in quality of banking 
services, including higher incomes paid for better 
quality and can help capture the objective of max-
imizing profits by including costs and revenues. 
These changes should appear especially after any 
major change in the disposable income of citizens 
(Kamecka 2010). 

Casu and Molyneux (2003) stated that there is 
no all-encompassing theory of the banking firm and 
no agreement on the explicit definition and meas-
urement of banks’ inputs and outputs. 

Berger and Humphrey (1997) confirmed that, 
although there is no perfect approach, but the inter-
mediation approach may be more appropriate for 
evaluating entire financial institutions because this 
approach is inclusive of interest expenses, which of-
ten account for one-half to two-thirds of total costs. 
Moreover, the intermediation approach may be su-
perior for evaluating the importance of frontier effi-
ciency to the profitability of financial institutions, 
since the minimization of total costs, not just pro-
duction costs, is needed to maximize profits (Casu, 
Molyneux 2003).  

As stated Tortosa-Ausina (2002), the oppor-
tunity for using of each of these approaches will 
vary depending on the circumstances. Intermedia-
tion approach is considered to be more relevant for 
the banking sector, where the largest share of activ-
ity consists of the transformation of funds raised 
(deposits) to loans or investments. 

Thus, Casu and Molyneux (2003) used inter-
mediation approached and specified two outputs: 
total loans and other earning assets and two inputs: 
total costs (interest expenses, non-interest expenses, 
personnel expenses) and total deposits. 

Also Jimborean and Brack (2010) considered 
the intermediation approach and as inputs they 
quantified fixed assets, labor measured as full-time 
equivalents; and borrowed funds measured as the 
long term and subordinated debt. They derived input 
prices per bank as depreciation relative to fixed as-
sets, personnel expenses and interest expenses rela-
tive to total borrowed funds. They defined the vol-
ume of customer deposits, the volume of customer 
credits and the net fee and commission income as 
outputs.  

Zimková (2015) used intermediation approach 
and she chose two inputs: number of employees and 
wages as a cost of employees and deposits and in-
terest rate as a cost of deposits and one outputs: 
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loans. Also Kočišová (2014) adopted the intermedi-
ation approach and considered three inputs, espe-
cially deposits, number of employees and fixed as-
sets and their prices referred to total interest 
expenses, personnel expenses and other operating 
expenses. The outputs she consider total loans and 
other earning assets.  

On the contrary, Zimková and Boďa (2015) 
used the production approach and as inputs they in-
cluded labor and fixed assets and as outputs they 
took deposits and loans.  

Boďa and Zimková (2015) compared three ap-
proached, namely the intermediation approach, ser-
vice-oriented approach and profit-oriented ap-
proach and found that general impressions of the 
efficiency status of individual banks as obtained 
within the three approaches are similar in most 
cases. 

2.2. Cost efficiency in the Czech and Slovak 

banking sectors 

Matoušek and Taci (2005) estimated the cost effi-
ciency of the Czech banking industry during the 
1990s using Distribution Free Approach. They con-
cluded that foreign banks were more efficient than 
others. 

Fries and Taci (2005) examined the cost effi-
ciency of the 15 post-communist countries and 
found that private banks were more efficient than 
state-owned banks and privatized banks with major-
ity foreign ownership were the most efficient and 
those with domestic ownership were the least.  

Řepková (2012, 2013) estimated cost effi-
ciency of the Czech commercial banks using the 
parametric approach Stochastic Frontier Approach 
and found that the average cost efficiency was in-
creasing during the period 2001-2010. The studies 
also found that the largest banks in the market were 
more efficient than medium-sized and small banks.  

Řepková and Miglietti (2014) estimated cost 
efficiency of the Slovak commercial banks using the 
Stochastic Frontier Approach and they found that 
the average cost efficiency decreased in the Slovak 
banking sector within the period 2003–2012. In the 
Slovak banking industry, the group of small and me-
dium-sized banks were more efficient than the larg-
est banks. 

Kočišová (2014) estimated the cost, revenue 
and profit efficiency of the Czech and Slovak bank-
ing sector using the DEA model. She concluded that 
on average commercial banks were the most reve-
nue efficient and the average cost efficiency de-
creased from score of 77% in 2009 to 72% in 2012, 
and in 2013 increased to value 77%. Results also 

showed that the Czech banks were more cost effi-
cient than the Slovak ones during the period 2009–
2013. Thus, she claimed that the level of potential 
costs savings was in case of Slovak banks higher. 

Zimková (2015) employed the tradition and 
new approach of the Data Envelopment Analysis to 
measure the cost efficiency of the Slovak commer-
cial banks. Her findings showed that in the case of 
the traditional approach, which assumes that prices 
of inputs are exogenously given, transformation of 
human sources and deposits into loans was success-
fully achieved by four banking institutions. A new 
measure, which allows endogenity of the input 
prices, transformation of human sources and depos-
its into loans was successfully achieved by eight 
banking institutions under the research. 

Zimková and Boďa (2015) applied the DEA ap-
proach to examine the cost efficiency of the Slovak 
banking sector in 2012. Their results showed that the 
most cost efficient were two largest Slovak commer-
cial banks, namely Slovenská sporiteľňa and Všeo-
becná úvěrová banka. 

3. Methodology and data 

In the chapter is describes used methodology, espe-
cially the Data Envelopment Analysis approach. In 
the second part of this chapter the data and selection 
of variables are presented.  

3.1. Data envelopment analysis 

The study of the efficient frontier was introduced by 
Farrell (1957), which defined a simple measure of 
firm’s efficiency. He suggested that the efficiency 
of any firm consists of two parts, i.e. technical and 
allocative efficiency. Farrell (1957) described the 
technical efficiency as a firm’s ability to produce 
maximum output from a given set of inputs. Alloca-
tive efficiency means the ability of a firm to use 
these inputs in an optimal proportion with respect to 
their respective prices (Farrell 1957). It is clear that 
data of prices are necessary for this kind of effi-
ciency. Farrell (1957) also called it as a cost effi-
ciency. 

Data Envelopment Analysis utilizes techniques 
such as a mathematical programming technique that 
measures the relative efficiency of the production 
units, which are described in the literature as a De-
cision Making Unit (DMU), in comparison with 
other similar DMU, with the restriction that all 
DMU lies at or below the level of efficiency (Seiford, 
Thrall 1990). The term Decision Making Unit was 
used for the first time in the CCR model proposed in 
Charnes et al. (1978). Efficient production units are 
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able to use the optimum amount of inputs or produce 

an optimum amount of outputs. Production units are 

units that use inputs and produce outputs. 

The Data Envelopment Analysis can handle 

large numbers of variables and elations and this re-

laxes the requirements that are often encountered 

when one is limited to choosing only a few inputs 

and outputs because the techniques employed will 

otherwise encounter difficulties (Cooper et al. 2007). 

The Data Envelopment Analysis was first in-

troduced by Charnes et al. (1978). They extended 

Farrell’s (1957) work and succeeded in in establish-

ing DEA as a basic for efficiency analysis. CCR 

model, which was called by the study Charnes, 

Cooper and Rhodes, assume constant returns to 

scale (CRS). Banker et al. (1984) modified CCR 

model of the variable returns to scale (VRS) and it 

is called BCC model (according to a study of 

Banker, Charnes and Cooper).  

The values of efficiency computed in the BCC 

model is called pure technical efficiency. The BCC 

model eliminates inefficiencies caused by inade-

quate size of production units. The assumption of 

variable returns to scale provides a measurement of 

pure technical efficiency, which is a measure of 

technical efficiency devoid of effects of scale effi-

ciency. Figure 1 shows CCR model which is model 

on the assumption of constant returns to scale of ac-

tivities as depicted for the production frontier in the 

single input-single output case.  

 

 

Fig. 1. Production Frontier of the CCR model.  

(Source: Cooper et al. 2007) 

Production frontier of the BCC model with one 

input and one output is presented in Figure 2. The 

BCC model has its production frontiers spanned by 

the convex hull of the existing DMUs. The frontiers 

have piecewise linear and concave characteristics 

which leads to variable returns to scale characteri-

zations with increasing returns to scale occurring in 

the first solid line segment followed by decreasing 

returns to scale in the second segment and constant 

returns to scale occurring at the point where the 

transition from the first to the second segment is 

made (Cooper et al. 2007). 

 

Fig. 2. Production Frontier of the BCC model.  

(Source: Cooper et al. 2007) 

We measure cost efficiency using DEA 

method. Farrell (1957) proposed a measure of cost 

efficiency, which assumes that prices are fixed and 

known, although they may possibly be different be-

tween the DMUs. Farrell (1957) refers to it as 

a measure of price efficiency but the more com-

monly used term is allocative efficiency. Methodol-

ogy used in this paper is followed the study of 

Cooper et al. (2007). The optimal point C is ob-

tained as the optimal solution x* of the following 

linear program (Farrell 1957): 

 
*

mincx cx= ,  (1) 

 ,x λ , (2) 

subject to x X≥ λ , (3) 

 
0
y Y≤ λ , (4) 

 0≥λ , (5) 

where ( )1
, ,

m
c c c= …  is the common unit input-

price or unit-cost vector, x  represents combinations 

of the input amounts that are needed to produce the 

same amount of a single output, 
0
y  is the output of 

the DMU. X is matrix of input and Y represents ma-

trix of output.λ  is the weight of the DMU.  

More detailed methodology about cost effi-

ciency is describe in Cooper et al. (2007) or Ca-

manho and Dyson (2005). 

3.2. Data and selection of variables 

The data set consist of 24 commercial banks from 

the Czech Republic and Slovakia. Especially, 14 

Czech commercial banks and 10 Slovak commercial 

banks. We do not include the specialized financial 

institutions, building societies, mortgage banks, for-

eign bank branches and other specialized institu-

tions. These banks represents more than 70% share 

of total assets of banking industry in the Czech Re-

public as well as in Slovakia. Thus, the sample of 

banks is representative and results of the paper 

could be interpreted as results of banking sectors. 
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Due to the homogeneity of the data set only com-
mercial banks are analyzed in this paper. The data is 
obtained from the annual reports of the Czech and 
Slovak commercial banks during the period 2010–
2014.  

This paper adopted the intermediation ap-
proach, which assumes that the commercial bank 
collects deposits and transform them into loans. Fol-
lowing Kočišová (2014) or Zimková (2015) we em-
ployed three inputs and their prices and one output 
with the price. As inputs we chose deposits (TD), 
fixed assets (FA) and number of employees (NE). 
The price of deposits is interest expenses (IE), the 
price of fixed assets is other operating expenses 
(OOE) and the price of number of employees is per-
sonal expenses. As the output we chose total loans 
and the price is interest income.  

Table 1. Selection of variables (Source: compiled by the 
author) 

Variable Price 

Inputs 

Total deposits Interest expenses 

Fixed assets Other operating expenses 

Number of employees Personal expenses 

Output 

Total loans Interest income 

 
Table 1 summarized the selection of individual 

variables (inputs and output) and their prices.  

Table 2. Descriptive Statistics of selection of variables in 
the Czech banking sector (in mil CZK) (Source: author’s 
calculation) 

 M
e
a
n
 

M
e
d
ia
n
 

M
in
im

u
m
 

M
a
x
im

u
m
 

S
t.
D
e
v
. 

TD 175648 62086 904 674304 216091 

IE 2634 942 3 14025 3596 

FA 2456 574 2 15410 4165 

OOE 2569 596 4 11843 3277 

NE 2714 610 40 10760 3470 

PE 2071 640 22 7908 2498 

TL 132461 45944 0 472886 155667 

II 10072 3565 5 39564 12753 

 
Table 2 describes the descriptive statistics of 

selection of inputs and outputs of the Czech com-
mercial banks.  

Table 3. Descriptive Statistics of selection of variables in 
the Slovak banking sector (in mil EUR). (Source: 
author’s calculation) 

 Mean Median Minimum Maximum St. Dev. 

TD 3682 2750 378 9684 2941 

IE 53 48 9 152 36 

FA 58 30 1 239 57 

OOE 69 36 2 242 67 

NE 1809 1176 134 4062 1429 

PE 49 31 5 113 39 

TL 3244 2087 180 8142 2633 

II 226 179 19 573 186 

 
The descriptive statistics of selection of inputs 

and outputs of commercial banks in Slovakia are de-
scribed in Table 3.  

4. Empirical analysis and results 

For empirical analysis we used the MaxDEA Pro 
6.7 software. MaxDEA is specialized software for 
estimation several modified Data Envelopment 
Analysis models. MaxDEA is developed by Cheng 
Gang. We estimated cost efficiency using the input-
oriented model with variable returns to scale (BCC 
model). 

We estimated efficiency of the Czech and Slo-
vak banking sector together and the results are pre-
sented individually for the Czech and Slovak bank-
ing sector for better lucidity.   

Table 4 presents the descriptive statistics of re-
sults of cost efficiency in the Czech and Slovak 
banking industry. We can see that on average the 
Czech commercial banks are more cost efficient 
than commercial banks in Slovakia. The average 
median value is also higher in the Czech commer-
cial banks then in Slovak commercial banks.  

The average value of efficiency of the Czech 
banking sector was in range 68–75%. The average 
value of the Slovak banking sector reached the value 
of 47–75%. Thus, we found only marginal differ-
ences in efficiency in the Czech banking sector. On 
the other hand, the higher difference between the 
lowest and highest efficient bank (minimum and 
maximum value of efficiency) is registered in the 
Czech banking sector than in Slovak banking sector. 
When we compare the median value of banking ef-
ficiency, the Czech commercial banks were higher 
values than Slovak commercial banks.  
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Table 4. Descriptive Statistics of Cost Efficiency in the 
Czech and Slovak Banking Sector. (Source: author’s 
calculation) 

 2010 2011 2012 2013 2014 

Czech banking sector 

Mean 0.6913 0.6787 0.7427 0.7471 0.7293 

Median 0.7334 0.6879 0.7801 0.7979 0.8249 

Minimum 0.2799 0.3101 0.3329 0.3481 0.1851 

Maximum 1 1 1 1 1 

St.Dev. 0.2387 0.2586 0.2651 0.2524 0.2974 

Slovak banking sector 

Mean 0.7502 0.6647 0.7186 0.6766 0.4709 

Median 0.6993 0.6406 0.7113 0.6245 0.4329 

Minimum 0.4881 0.4383 0.5346 0.4955 0.2804 

Maximum 1 1 1 1 1 

St.Dev. 0.2000 0.2038 0.1598 0.1741 0.2192 

Czech and Slovak banking sectors 

Mean 0.7169 0.6729 0.7326 0.7195 0.6282 

Median 0.7334 0.6680 0.7188 0.7437 0.5712 

Minimum 0.2799 0.3101 0.3329 0.3481 0.1851 

Maximum 1 1 1 1 1 

St.Dev. 0.2199 0.2326 0.2233 0.2234 0.2939 

 
For better clarify of the development of cost ef-

ficiency of the banking sectors we typify the aver-
age cost efficiency of the Czech commercial banks 
(CZ), Slovak commercial banks (SK) and the Czech 
and Slovak banking sectors together (CZ + SK) in 
Figure 3. 

 

 

Fig. 3. Average cost efficiency of the Czech and Slovak 
banking sector (Source: author’s calculation) 

The development in cost efficiency is very sim-
ilar in the Czech and Slovak banking industry. The 
average cost efficiency slightly decreased in 2010 
probably as a result of financial crisis. The interest 

rate decreased in both countries. This decrease in in-
terest rate was reflected in results of cost efficiency. 
Other decrease in cost efficiency was in the period 
2013–2014. In this period we register significant de-
crease in interest income in most of commercial 
banks. Banks in these period provided loans but the 
interest rate on loans was decreased. Thus, the total 
loans were increasing but the interest income was 
decreasing. Thus it had a negative impact on cost 
efficiency. On the other hand, we also register the 
decrease in interest rate on deposits.  

Table 5. Cost efficiency of the Czech Commercial Banks 
(Source: author’s calculation) 

 2010 2011 2012 2013 2014 

Air Bank  0.31 0.33 0.48 0.37 

Ceska sporitelna 1 1 1 1 1 

CSOB CZ 0.28 0.48 0.56 0.70 0.80 

Equa banka 0.57 0.54 0.68 0.74 0.62 

Evropsko-ruska 
banka 

0.73 0.62 0.63 0.42 1 

Expobank 0.78 0.83 1 0.98 0.64 

Fio banka 0.39 0.35 0.35 0.35 0.19 

GE Money Bank 0.67 0.76 0.88 0.85 0.85 

JT Banka 0.59 0.50 0.57 0.65 0.57 

Komercni banka 0.79 0.92 0.98 0.91 0.94 

PPF banka 0.40 0.35 0.41 0.39 0.23 

Raiffeisenbank 0.79 1 1 1 1 

Sberbank CZ 1 1 1 1 1 

UniCredit Bank CZ 1 0.84 0.99 1 1 

 
Table 5 reports the average cost efficiency of 

the commercial banks in the Czech Republic. The 
efficiency is in range from 0 to 1, respectively from 
0 to 100%. The efficiency score of 100% means that 
DMU operates on 100% efficient frontier. The re-
sults show that the most efficient banks are Česká 
spořitelna and Sberbank that operate in 100% effi-
cient frontier. Fio banka, Air Bank and Evropsko-
ruska banka are relatively new banks that have op-
erated in the Czech banking sector since 2009 or 
2011 (Air Bank) in the banking sector. Fio banka, 
PPF banka and Air Bank are the lowest efficient 
banks in the Czech banking sector.  

One of the most advantage of DEA model is 
that this model can explain the reasons of ineffi-
ciency for inefficient DMU, i.e. bank. We estimated 
the input-oriented model, thus we analyze the rea-
son of inefficiency in inputs. In all inefficient banks 
the main reason of inefficiency is the excess of cli-
ents’ deposits in banks’ balance sheet. The DEA 
model shows the optimal value of inputs for each 

40%

50%

60%

70%

80%

2010 2011 2012 2013 2014

CZ SK CZ+SK



COST EFFICIENCY OF THE CZECH AND SLOVAK BANKING SECTORS: AN APPLICATION OF THE DATA 

ENVELOPMENT ANALYSIS 

 7

inefficient bank to be efficient. Other reason is num-
ber of employees and the high value of cost of fixed 
assets is in Expobank or in Air Bank.  

The average value of cost efficiency of the Slo-
vak commercial banks is reported in Table 6. The 
most efficient banks is Privatbanka that operate in 
100% efficient frontier. Next most efficient bank are 
OTP Bank and UniCredit Bank with average effi-
cient frontier of 81%. The lowest efficient banks are 
Postova banka, Tatrabanka and Slovenska spori-
telna. Postova banka reached the average efficiency 
46%, Tatrabanka was average efficiency score of 
47% and Slovenska sporitelna reached the average 
value of 49%. Tatrabanka and Slovenska sporitelna 
belongs to the group of the largest banks in the in-
dustry.  

Table 6. Cost efficiency of the Slovak Commercial 
Banks (Source: author’s calculation) 

 2010 2011 2012 2013 2014 

CSOB SK 0.65 0.54 0.59 0.56 0.28 

OTP Bank 0.96 0.86 0.87 0.84 0.52 

Postova banka  0.49 0.45 0.53 0.51 0.33 

Primabanka 0.96 0.72 0.76 0.74 0.49 

Privatbanka  1 1 1 1 1 

Sberbank SK 0.96 0.79 0.80 0.77 0.52 

Slovenska sporitelna 0.52 0.44 0.56 0.54 0.37 

Tatrabanka  0.58 0.44 0.56 0.50 0.29 

UniCredit Bank SK 0.75 0.84 0.85   

VUB  0.65 0.56 0.66 0.62 0.43 

 
The main reason of inefficiency of the ineffi-

cient banks is the excess of clients’ deposits in bal-
ance sheet of the most of the Slovak commercial 
banks. For example in CSOB Slovakia other reason 
of inefficiency was the number of employees. This 
bank would be more efficient if it decrease deposits 
and number of employees.  

5. Conclusion and discussion  

The aim of the paper was to estimate the cost effi-
ciency of the Czech and Slovak commercial banks 
within the period 2010–2014. For estimation of cost 
efficiency we employed the Data Envelopment 
Analysis. It was used input-oriented model with var-
iable returns to scale.  

This study found that average cost efficiency 
was higher in the Czech banking sector then in Slo-
vak banking sector. This results confirm the results 
of Kočišová (2014) who also found that the Czech 
banks were more cost efficient the Slovak banks 
within 2009–2013. The average cost efficiency 

reached value of 68–75% in the Czech banking in-
dustry and 47–75% in Slovak banking sector. The 
development of cost efficiency shows that the de-
velopment is very similar in the Czech and Slovak 
banking industry. We registered two milestones in 
the cost efficiency. In 2011 the average efficiency 
decreased and other decreased in registered in pe-
riod 2013–2014. We found that this development 
was caused by the fact that the interest income sig-
nificantly decreased in balance sheets of most of 
Czech and Slovak commercial banks. Also 
Kočišová (2014) registered decreased in cost effi-
ciency in 2012 as a result of financial crisis.  

This paper found that in the Czech Republic, 
the most efficient banks were Česká spořitelna and 
Sberbank that reached 100% efficiency. Česká 
spořitlena is one of the group of the largest banks in 
the Czech banking sector. On the other hand, Fio 
banka, PPF banka and Air Bank were the lowest ef-
ficient banks in the Czech banking sector. This re-
sults are similar the findings of Řepková (2012, 
2013) who stated that the largest banks were more 
efficient than medium-sized and small banks in the 
Czech banking industry. In Slovakia, the most effi-
cient bank was Privatbanka with 100% efficiency. 
The lowest efficient banks were Postova banka, Ta-
trabanka and Slovenska sporitelna. The last men-
tioned two banks are in group of the largest banks 
in the Slovak industry. This results are in line with 
the study of Zimková and Boďa (2015) who found 
that the most cost efficient were two largest Slovak 
commercial banks (Slovenská sporiteľňa and Všeo-
becná úvěrová banka). Our results do not confirm all 
results of Řepková and Miglietti (2014) who con-
cluded that the group of small and medium-sized 
banks were more efficient than the largest banks.  

Next we investigated the reasons of ineffi-
ciency for inefficient DMU. The main reason of in-
efficiency is the excess of clients’ deposits in most 
of commercial banks. Other reason is number of 
employees and the high value of cost of fixed assets 
is in Czech Expobank or in Air Bank and in CSOB 
in Slovakia. Thus the findings of the paper is that 
inefficient banks would be more efficient if they de-
creased deposits and number of employees.  

Further research would be oriented on using 
other approach for selection of variables and thus 
deposits used as an output. Next, it could be more 
detailed examined the sources of inefficiency and 
examined the cost efficiency of individual group of 
banks according the banks’ size.  
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