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The paper identifies bank-specific determinants of Czech commercial bank efficiency during the
period 2000-2012. The paper employs a panel version of a stochastic efficiency frontier model with
time variant efficiency to identify the impact of bank size and the structure of bank’s portfolio on
the bank’s cost and profit efficiency. The results of the estimation show that bank size has no impact
on cost efficiency but it negatively influences the bank’s ability to generate revenue. Cost efficiency
increases with deposit-to-assets ratio and profit efficiency increases with loans-to-assets ratio. During

the examined period average bank lost one fourth of its profit compared to best-practice bank.
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INTRODUCTION

The paper provides contribution to the literature
that identifies possible factors explaining the
observed differences of efficiency between banks.
The aim of the paper is to identify bank-specific
determinants of cost and profit efficiency of banks
in Czech Republic during the period 2000-2012.
This problem can be of particular interest not
only to academics but also to regulators as well as
bank’s management. For example regulators can
be interested if large banks are more efficient than
small banks or how does the composition of bank’s
portfolio influences efficiency. Banking industry
plays a prominent role in Czech financial market.
Therefore Czech banks are relevant source of
investigation as a model of bank-based financial
system.

The investigation of bank efficiency has fueled
a large body of literature in recent years. Majority
of bank efficiency studies address the question of
cost and profit efficiency estimation. Minor part of
the literature tries to find some exogenous bank-
specific variables which could explain some of the
differences in the efficiencies across banks. The
seminal paper by Berger and Mester (1997) provides
estimation of costand profit efficiency on the sample
of U.S. commercial banks during period 1990-1995
and show that profitand cost efficiency are negatively

correlated. This result implies that profit and cost
inefficiency can be caused by different factors. They
suggest that bank inefficiency can be explained
by bank size, market characteristics and bank
characteristics. They find that bank size and loans-
to-assets ratio influences profit efficiency positively.
Maudos et al. (2002) use two-stage stochastic frontier
approach to find determinants of inefficiency
on the sample of European banks during period
1993-1996. Their explanatory variables include
size variables, specialization dummies and other
bank characteristics. They find that medium sized
banks and banks with higher loans-to-assets ratio
were more cost and profit efficient. Kasman and
Yildirin (2006) examine the efficiency of banks in
eight Central and Eastern European countries that
became new members of EU in 2004. They use
one-stage stochastic frontier estimation and find
that foreign-owned and larger banks are more cost
and profit efficient. The result that foreign-owned
banks were more efficient than domestic banks in
post-communist countries during the transition is
confirmed also by Fries and Taci (2005) and Weill
(2003). Yildirin and Philippatos (2007) use a two-
stage approach to estimate determinants of cost and
profit efficiency in twelve countries from Central
and Eastern Europe. They estimate efficiency score
by stochastic frontier method as well as by data
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envelopment analysis and they find that efficiency is
positively associated with size and equity level. They
also find that foreign owned banks are more cost but
less profit efficient.

Several papers are more closely related to the
analysis of determinants of cost or profit efficiency
of Czech banks. Andries and Cocris (2010) estimate
cost inefficiency of Czech banks during period
2000-2006. The inefficiency estimates are then
regressed on a set of variables including bank-
specific variables. They find that cost efficiency is
negatively influenced by non-performing loans.
Pan¢urovd and Ly6csa (2013) estimate cost and
revenue inefficiency by data envelopment analysis
on the sample of 11 Central and Eastern European
countries over the period 2005-2008. They found
that bank size increases both: cost and revenue
efficiency. On the other hand, loans to assets
ratio increases revenue efficiency but decreases
cost efficiency. Stavarek and Repkova (2012) and
Repkova (2013) come to a different conclusion.
They find that large Czech banks perform worse
than medium-sized and small banks. Repkova
(2013) uses dynamic data envelopment analysis to
estimate productive efficiency of Czech commercial
banks during the period 2001-2011. The results of
the analysis show that the three largest banks have
the lowest efficiency score under the assumption
of constant returns to scale technology. Similarly,
Stavérek and Repkova (2012) show that efficiency
of large Czech commercial banks is comparable
with efficiency of small banks only if we assume that
bank technology has decreasing returns to scale. As
we can see, the evidence about the impact of bank
size on efficiency of Czech banks is mixed. Also,
there is a lack of studies investigating the impact of
portfolio structure on bank inefficiency in Czech
banking industry.

Therefore, the paper identifies bank-specific
factors such as banks size, business strategy and
portfolio structure that can explain observed
differences of cost and profit efficiency between
Czech banks. Concretely, the paper investigates
the effect of bank size, bank specialization and
composition of bank’s portfolio on the cost and
profit efficiency of Czech commercial banks.
Estimation of both types of efficiency enables to
decide whether the main inefficiency lies in the
bank’s inability to control its costs or create revenue.

The efficiency estimates are obtained by means of
stochastic frontier analysis. A number of empirical
studies investigate determinants of efficiency by
regressing predicted inefficiency, obtained from
estimated stochastic frontier, on some explanatory
variables. There is, however inconsistency in
this two-stage approach. In the first stage, the
inefficiencies are assumed to be independently
distributed, while in the second stage they are
assumed to be a function of some explanatory
variables. In order to avoid this inconsistency,
the paper employs one-stage stochastic frontier
approach proposed by Battese and Coeli (1995). This

approach permits to estimate the time-varying and
bank specific inefficiencies as well as determinants
of inefficiency. Moreover, the paper incorporates
equity level into the stochastic frontier estimation in
order to control for different risk position taken by
cach bank.

METHODOLOGICALISSUES

Bank Efficiency Measures

The paper estimates two kinds of inefficiency:
cost inefficiency and alternative profit inefficiency.
The concept of cost inefficiency is derived from
the common microeconomic cost minimization
problem. Cost inefficiency therefore measures
whether the bank incurs the least cost given the
factor prices and output quantities. In order to
estimate profit efficiency, the paper employs
alternative profit efficiency concept introduced
by Humphrey and Pulley (1997). Alternative
profit efficiency concept is derived from the profit
maximizing problem and it assumes that banks
choose quantities on the input markets and prices
on the output market. Alternative profit inefficiency
then measures if the bank achieves the highest
possible profit given the input prices and output
quantities. The main advantage of the alternative
profit efficiency over standard profit efficiency is
lower data demand. Estimation of standard profit
efficiency requires data on output prices which are
rarely available. On the other hand, alternative profit
inefficiency can be estimated using the same data
as for an estimation of cost inefficiency, i.e. output
quantities and input prices.

Inefficiency measures are estimated using the
stochastic frontier analysis. Stochastic frontier
approach specifies a functional form of the profit
or cost efficiency frontier and allows for random
error. The estimated profit or cost function is
assumed to characterize the profit or cost function
of the best-practice bank, while any inefficiency
is captured in the error term. The bank is then
labeled as profit inefficient if its profits are lower
than those predicted for a best-practice bank and
the difference cannot be explained by statistical
noise. Main problem in measuring inefficiency
is to separate inefficient behavior from random
factors. In order to do this, the error term is assumed
to be composed from random error component
and component accounting for inefficiency. The
stochastic alternative profit function in logarithmic
transformation is then given by the following
equation:

ln(l‘[m +¢)= lnf(wu, Yo km) +0,— U, (1)

where IT is observable profit and ¢ is a constant
added to every bank’s profit so as natural logarithm
to be taken from positive number. The term y is
output vector, w is vector of input prices and k is
equity. The term v represents random error, whereas
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u represents inefficiency. Similarly the stochastic
cost function model is given by equation (2).

InTC, =Inf(w,,y,, k) +v, - u, (2)
All terms have the same meaning as before and TC
represents actual total costs. In both cases, random
error component and inefficiency component
are separated by making explicit assumption
about their distribution. Tt is assumed that u and
v are independently distributed. Following Coelli
et al. (2005) the random error v is assumed to be
distributed as two-sided normal with zero mean
and variance o,. Inefficiency term is assumed to have
normal distribution truncated at zero with mean
Uand variance o,

Note that both functions contain as a variable not
only output quantities and input prices, but also
equity. The level of equity is included to control
for different risk preferences. Koetter (2008) lists
two reasons why equity level should be included
into the specification of efficiency frontier. First,
banks with higher risk aversion will want to have
higher level of financial equity than is optimal for
risk neutral profit maximizing firm. If equity is not
included, the inefficiency of more risk-averse banks
will be overestimated. Second, equity captures also
bank’s insolvency risk. A bank’s insolvency risk
depends on the amount of equity available to absorb
potential portfolio losses. Consider two otherwise
identical banks that differ only in the level of equity
holding. The bank with higher level of equity takes
lower insolvency risk and should be considered
as more profit efficient when generating the same
profit.

The identification of the relationship between
efficiency and explanatory variables is based on one-
stage estimation procedure proposed by Battese
and Coelli (1995). In one-stage model, the mean of
inefficiency term is expressed as a linear function of
bank-specific variables:

U,=8,+8-%, (3)

where z is a vector of firm-specific explanatory
variables and & is a vector of parameters to be
estimated. The model is then estimated by maximum
likelihood method. The log-likelihood function of
the model can be found in Kumbhakkar and Lovell
(2003).

Alternative profit efficiency (APE) is measured as
aratio of actual profits to the profits of a hypothetical
best-practice bank.

— H —
- exp(Inf(w,y,k)+v) -

_explnf(w,y,k)+v—u)
— exp(Inf(w, y,k)+v)

= exp(—u). 4)

As is obvious the value of alternative profit
efficiency lies between 0 and 1. This measure has

an appealing interpretation. The higher the value
of alternative profit efficiency, the more efficient the
bank is. If the value of alternative profit efficiency
is equal to 1 than this indicates fully efficient bank.
Moreover, the difference between 1 and alternative
profit efficiency denotes the amount of profit that is
not being earned compared to the maximum profit
that could be earned if the bank were fully efficient.
Cost efficiency (CE) is defined as a ratio of costs of
best-practice bank to actual costs.

CE- exp(Inf(w, y,k)+0v) _
TC

_exp(Inf(w,y,k)+v)
- exp(Inf(w,y,k)+v +u)

= exp(—u). (5)

Again, the cost efficiency takes a value between 0
and 1. The cost efficiency states what percentage of
actual costs would have been sufficient to produce
actual output if the bank were fully efficient.
Therefore, the value of 1 indicates fully efficient
bank. The difference between 1 and cost efficiency
represents costs that are wasted.

MODELAND DATA

Next step in the formulation of the model is to
define inputs and outputs of the banking firm.
The paper adopts the intermediation approach
which assumes that the main activity of a bank is
to transform liabilities into loans and securities.
From the perspective of the intermediation
approach bank produces two kinds of outputs
(loans and investment assets) using two kinds
of inputs (loanable funds and aggregate of labor
and physical capital). Input prices, that enter the
estimation of cost and profit efficiency function,
are approximated in the following way: price of
loanable funds is calculated by dividing interest
expenses by liabilities; price of labor and physical
capital is calculated by dividing operating cost by
total assets.

The dataset used in this paper includes data
from 14 Czech commercial banks and it covers the
period from the year 2000 to the year 2012. The data
sample includes only commercial banks that are
operating as independent legal units. The dataset
comes from balance sheets and income statements
reported in publicly available annual reports. All
the data is reported on an unconsolidated basis. The
estimation methodology does not require a bank
to have existed throughout the whole period to
be included in the sample. Because the number
of bank varies and some data are not available,
there are in fact 158 observations. Tab. T reports
definition, mean, standard deviations and median of
variables in alternative profit and cost function. The
stationarity of panel data was tested by Maddala-Wu
test that combines p-values for a unit root test in
each cross-section (Maddala and Wu (1999)). The
null hypothesis that the data are non-stationarity
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1: Descriptive statistics of variables
Variable Median Mean Standard deviation
Total Profit (mil. CZK) II 496 2697 4507
Total Cost (mil. CZK) TC 2353 9234 15293
Price of funds (total interest expenses/total funds) w, 0.0202 0.0236 0.0142
Price of labor and physical capital (operating cost/total assets) w, 0.0204 0.0236 0.0171
The value of total loans (mil. CZK) v, 29487 72336 91318
The value of total securities (mil. CZK) v, 2548 35808 84302
The value of equity (mil. CZK) k 3529 12619 16760

Source: Calculation based on bank’s annual reports

can be rejected according to this test as the p-value
is less than 0.001.

The stochastic frontier is estimated using translog
specification of alternative profit and cost function.
Translog specification is sufficiently flexible form
to accommodate data. Koetter (2008) shows that
less flexible specification, such as Cobb-Douglas
form, impose a substantial structure on the data
and do not approximate them well. Moreover,
Berger and Mester (1997) find that functions more
flexible than translog function improve the fit of the
model only very small. The translog specification of
alternative profit function that is estimated is given
by equation (6).

In(IT+11™" +1 (x+2[3 Inw, +;ZZ:ZZ:BU Inw, - Inw, +

i=1 j=1

+Zy1 Inw, += Zqu Iny, -Iny, +

11]1

ZZp,] Iny, - Inw, +

11]1

2 2

+1, -lnk+%rz~lnk+2pi Inw, - Ink+Y e, -Iny, - Ink+v-u.
i=1 i=1

(6)

In the alternative profit function we add to each
individual profit the constant which is given by
maximum loss plus one. This ensures that the
transformed variable is of positive value. Further,
the translog specification imposes is a symmetry
restriction which is given by the following condition.

B,‘]‘ = B]‘,‘Y ’Y,] = Yfi' (7)

Similarly, the translog specification of the
estimated cost function is given by the equation (8).

InTC= oc+2[3 Jnw, += ZZBV “Inw, -Inw, +

11]1

+Zy, Inw, += Zqu Iny, -Iny, +

11]1

ZZp,] Iny, - Inw, +

11]1

2 2
+1, -lnk+%rz~lnk+2pi Inw, - Ink+ ¢, -Iny, - Ink+v+u.
i=1 i=1

(8)

Translog specification imposes two restrictions
on the cost function: symmetry restriction (7) and
restriction of linear homogeneity in input prices (9).
The linear homogeneity restrictions are imposed by
normalizing all factor prices and dependent variable
by one factor price, namely by w,.

2 2 2 2 2
2o =1 23 By =0, 2p=0, 2 =0. ©)

Last part of the model specifies the relationship
between efficiency estimates and firm-specific
factors which may explain the differences in bank
efficiency. Previous studies isolated three groups of
potential correlates: bank-specific characteristics,
market characteristics and regulatory characteristics.
Due to the nature of the data, this paper focuses
on bank-specific explanatory variables only. The
relationship between bank-specific variables and
the mean of inefficiency is given by equation (10).

U=6,+3,- LARGE+3,- MEDIUM +3, - L/A +

+8,-D/A+85, - MORT. (10)

Explanatory variables included in equation (10)
can be divided into three groups: size, portfolio
composition and specialization.

The size of each bank is measured by total assets.
However, in order to allow for non-linearity and
non-monotonicity in the relationship between bank
size and inefficiency, dummy variables are used.
The equation contains dummy variable LARGE
for large bank and a dummy variable MEDIUM for
a medium-sized bank. A bank with a total assets
of 200 billion CZK or more is considered as a large
bank. Medium-sized bank is a bank holding total
assets of 40 billion to 200 billion CZK. There are at
least two reasons why bank size can be correlated
with bank’s cost as well as profit efficiency. First,
there can be economies of scale in banking industry
due to banking technology. If banking technology
exhibits increasing economies of scale, then larger
bank will be more cost efficient. Second, bank size
can affect bank’s cost and profit efficiency due to
diversification effect. As a bank’s scale increases, the
portfolio of a bank may become better diversified.
Better diversification can be correlated with higher
cost and profit efficiency.
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One of the main characteristic specific to each
bank is portfolio composition. Therefore, the loans-
to-total assets ratio (L/A) and deposits-to-assets ratio
(D/A) are included among explanatory variables.
If higher profit efficiency is associated with higher
loan-to-assets ratio, then this indicates that loans
are more profitable than securities or banks have
higher market power in loan market compared to
other markets at which they operate. Also the bank’s
reliance on deposits or purchased funds can be
related to the cost or profit efficiency because the
price of deposits and purchased funds differ. If the
price of deposits is lower, we can expect that banks
with higher deposits to assets (D/A) ratio will be
more cost and profit efficient.

The data sample includes universal and
specialized mortgage banks. Dummy variable
MORT is used to distinguish between universal
and mortgage banks. It takes the value 1 if the bank
is mortgage bank and O otherwise. There are two
mortgage banks in the sample as these are included
in the sample for the whole period, nearly one sixth
of observations comes from mortgage banks. There
are theoretical arguments for higher effectivity of
universal as well as mortgage banks. Universal banks
can be more efficient because of economies of scope.
Banking industry is characterized by searching and
monitoring information and universal banks can
gain information advantage by offering checking
account to potential borrowers. Consequently,
universal banks can employ accumulated
information to achieve economies of scope which
makes them more profit and cost efficient. On the
other hand, mortgage banks can be more efficient
because of specialization.

RESULTS

Tab. II reports average values of cost efficiency
and profit efficiency for the whole sample and for
different bank types. In addition, Tab. 11 reports
estimation of total standard deviation 62 = 62 + 62 and
ratio of standard deviation due to inefficiency over
total standard deviation A = 6 %/(c? + 2). Notice that
parameter X is in both cases very close to 1 which
means that nearly all deviations from the efficiency
frontier are due to inefficiency and not due to

II: Efficiency estimates

noise. Therefore, we can reject the hypothesis that
inefficiency effects are absent from the model.

The average cost efficiency for Czech banks is
0.74, which implies that average bank wasted nearly
26% of its costs compared to a best-practice bank.
It is worth noting that this level of cost inefficiency
is similar to previous international studies on
bank efficiency. For example, Altunbas et al. (2001)
state that the average cost efficiency of European
banks between years 1989 and 1997 was from 0.75
to 0.8. We can observe important differences in
cost efficiency between different types of banks.
The cost efficiency of large banks is 0.67, which is
significantly less than the efficiency of medium and
small banks.

The average alternative profit efficiency takes
a value of 0.74. This result implies that average
bank lost approximately one fourth of profits due
to inefficiency. The alternative profit efficiency
estimates are approximately the same as cost
efficiency which raises question whether the profit
inefficiency is not caused only on the cost side.
Correlation between cost and profit efficiency is
031, which suggests that cost inefficiency is not
the only source of profit inefficiency and there are
another important inefficiencies on the revenue
side. We can also see that small banks are more
profit efficient than medium-sized banks and these
are more profit efficient than large banks. The
results also suggest that mortgage banks are more
cost and profit efficient than universal banks. Recall,
however, that there are just two mortgage banks
included in the sample. Therefore, this result has to
be taken cautiously as it is possible to explain this
result by some different unobserved characteristics
which makes these two banks systematically more
efficient.

The development of efficiency scores is reported
in Tab. III. We can see that cost efficiency is
increasing during the period. Cost efficiency scores,
and consequently also profit efficiency scores,
were exceptionally low in years 2000 and 2001.
This can be explained by the fact that Czech banks
were privatized in these years and new managers
and owners needed some time to adapt to the
environment. Another reason for low efficiency

Cost efficiency Profit efficiency
Mean efficiency 0.74 0.74
Mean efficiency - large 0.67 0.64
Mean efficiency - medium 0.79 0.74
Mean efficiency - small 0.76 0.81
Mean efficiency - mortgage 0.95 0.84
Coefficient Standard error Coefficient Standard error
0.92 0.03 0.99™ 0.9-107
c? 0.17 0.03 1.79™ 0.15

“*denotes 1% significance level
Source: Author’s estimate
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TI1: Development of efficiency

Year Avelja.ge cost Avera.mg.e profit
efficiency efficiency
2000 0.41 0.64
2001 0.47 0.69
2002 0.62 0.80
2003 0.67 0.84
2004 0.77 0.83
2005 0.77 0.78
2006 0.81 0.81
2007 0.82 0.81
2008 0.82 0.75
2009 0.78 0.68
2010 0.79 0.68
2011 0.79 0.67
2012 0.84 0.68

Source: Author’s estimate.

scores from the beginning of the century can be
found in high share of non-performing loans.
According to the Czech National Bank the share
of non-performing loans in Czech banking sector
was 32% at the beginning of the year 2000 and it
declined to 21% at the beginning of the year 2002.
The explanation that high share of non-performing
loans causes cost inefficiency is in accordance with
the findings of Andries and Cocris (2010). Average
profit efficiency scores were particularly stable in
the period 2002-2008 but it declined in the year
2009 and remained low until the end of the period.
Tt is possible to speculate that this development is
aresult of the financial crisis.

Tab. IV shows the result of the estimation of
equation (10), i.e. it shows the relationship between
inefficiency mean and bank characteristics. Note,
that positive value of the coefficient indicates that
the variable is negatively associated with efficiency.
On the other hand, negative value of the coefficient
means that the explanatory variable is positively
associated with efficiency.

The coefficients on bank size (Large, Medium)
are not significant except the profit efficiency

IV: Determinants of efficiency

coefficient for large banks. This result indicates
that there are no economies of scale in Czech
banking industry because size does not bear any
relationship to cost efficiency after controlling for
other factors. Regarding profit efficiency, there is no
significant difference between small and medium-
sized banks, but large banks are less profit efficient.
Because large banks are not cost inefficient, the
source of their profit inefficiency has to rest on the
revenue side. Although this finding is quite rare in
banking efficiency literature (Berger and Mester
(1997) or Yildirim and Philippatos (2007) find just
the opposite), it is consistent with lower productive
efficiency of large Czech banks find by Stavéarek and
Repkova (2012) and Repkové (2013). One possible
theoretical explanation for this results is offered
by Strahan (2008) that argues that large banks
often concentrate on large and well-established
borrowers. Small banks, in contrast, seem to devote
more of their business lending to smaller and less
well-established borrowers that cannot switch to
alternate source of credit so easily. Small banks thus
have higher market power and they can use this
power to earn higher profits.

The loans-to-assets ratio (Loans/Assets) is
significant and negative for profit efficiency,
suggesting that on average, banks with higher loans-
to-assets ratio are more profit efficient. This finding
indicates that providing loans is more profitable than
holding securities. This conclusion is robust across
many studies undertaken for different regions such
as Berger and Mester (1997), Maudos et al. (2002)
or Pan¢urova and Lydcsa (2013). The deposit-to-
assets ratio is significant and negative for both cost
and profit efficiency. The positive relationship
between cost efficiency and deposit-to-assets ratio
can indicate that deposits are relatively cheap input
or it can indicate that cost effective bank are able
to attract more client deposits. The relationship
between deposit-to-assets ratio and profit efficiency
simply reflects the fact that cost minimization is
necessary condition for profit maximization. Hence,
a bank that is cost inefficient has to be also profit
inefficient. Tab. IV also confirms previous result that
mortgage banks are more cost and profit efficient
than universal banks.

Explanatory variable Cost efficiency Profit efficiency
Coefficient t-values Coefficient t-values

Constant 2.85™ 0.84 1.25
Large 0.18 0.75 1.65™ 2.8
Medium -0.02 0.09 0.04 0.06
Loans/Assets -0.36 0.77 -4.06™" 4.32
Deposits/Assets -4.77 9.94 -3.67" 4.22
Mortgage -1.21™ 2.16 -3.87™ 4.5
McFadden R? 0.36 0.39

“*denotes 1% significance level, * 5% significance level
Source: Author’s estimate
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CONCLUSION

The aim of the paper is to find the bank-specific determinants of cost and profit efficiency of Czech
banks during the period 2002-2012. For this purpose, the paper employs one-stage estimation of
stochastic frontier function which allows for simultaneous generation of inefficiency scores and the
regression of these scores on a series of potential explanatory variables in a statistically consistent
manner. The estimation reveals that nearly all deviations from the efficiency frontier can be explained
by inefficiency and not by some random factors.

The average cost efficiency for Czech banks is 0.74, which implies that average bank wasted nearly 26%
of its costs compared to a best-practice bank. The average alternative profit efficiency takes a value of
0.74. This resultimplies that average bank lost approximately one fourth of profits due to inefficiency.
The average cost efficiency in the Czech banking sector move from 0.41 to 0.82 and the average profit
efficiency moved from 0.64 to 0.84 during the period of estimation. The computed efficiency scores
were low in years 2000 and 2001. Profit efficiency also slightly declined in year 2009, which suggest
that there is negative effect of financial crisis in this year.

The analysis of potential correlates of bank inefficiency covers bank size, bank specialization,
deposit-to-assets ratio and loans-to-assets ratio. The estimation reveals following results. Mortgage
banks seems to be more cost and profit efficient than universal banks. But this result is subject to
considerable uncertainty as the sample of mortgage banks is small. Bank size does not influence
cost efficiency. Profit efficiency depends on bank size in a non-linear way. There is no statistically
significant difference between small and medium-sized banks, but large banks are less efficient. This
indicates that large banks are not able to generate revenue so efficiently as small and medium-size
banks. Deposit-to-assets ratio increases both cost and profit efficiency. Loans-to-assets ratio increases
profit efficiency and hasno significant effect on cost efficiency. These two results indicate that deposits
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are relatively cheap input and loans are more profitable than other assets.

REFERENCES

ALTUNBAS, Y., GARDENER, E.P. M., MOLYNEUX,
P. and MOORE, B. 2001. Efficiency in European
Banking. European Economic review, 45: 1931-1955.

ANDRIES, A.M.and COCRIS, V.2010. A comparative
analysis of the efficiency of Romanian banks.
Romanian Journal of Economic Forecasting, 4: 54-75.

BATTESE, G. E. and COELLI, T. J. 1995. A Model
for Technical Inefficiency Effects in a Stochastic
Frontier Production Function for Panel Data.
Empirical Economics, 20: 325-332.

BERGER, A. and MESTER, L. 1997. Inside the black
box: What explains differences in the efficiencies
of financial institutions. Journal of Banking and
Finance, 21: 895-947.

COELLI, T. J.,, RAQ, D. S. P, ODONNEL, C. J. and
BATTESE, G. E. 2005. An introduction to efficiency and
productivity analysis. New York: Springer.

FRIES, S. and TACI, A. 2005. Cost efficiency of
banks in transition: Evidence from 289 banks in 15
post-communist countries. Journal of Banking and
Finance, 29: 55-81.

HUMPHREY, D. D. and PULLEY, L. B. 1997. Bank’s
response to deregulation: Profits, technology and
efficiency. Journal of Money, Credit and Banking, 29:
73-93.

KASMAN, A.and YILDIRM, C. 2006. Cost and profit
efficiencies in transition banking: The case of new
EU members. Applied Economics, 38(9): 1079-1090.

KOETTER, M. 2008. The stability of efficiency
ranking when risk preferences and objectives are
different. The European Journal of Finance, 14: 115-
135.

KUMBHAKKAR, S. C. and LOVELL, C. K. 2003.
Stochastic frontier analysis. Cambridge: Cambridge
university press.

MADDALA, G. S. and WU, S. 1999. A comparative
study of unit root tests with panel data and a new
simple test. Oxford Bulletin of Economics and statistics,
61:631-652.

MAUDOS, J., PASTOR, J., PEREZ, F.and QUESADA,
J. 2002. Cost and profit efficiency in european
banks. Journal of International Financial Markets,
Tnstitutions and Money, 12: 33-58.

PANCUROVA, D. and LYOCSA, F 2013.
Determinants of Commercial Banks’ Efficiency:
Evidence from 11 CEE Countries. Czech Journal of
Economics and Finance, 63(2): 152-179.

REPKOVA, I. 2013. Estimation of banking efficiency
in the Czech republic: dynamic data envelopment
analysis. Danube, 4(4): 261-275.

STAVAREK, D. and REPKOVA, 1. 2012. Efficieny
in the Czech banking industry: A nonparametric
approach. Acta  Universitatis ~ Agriculturae
et Silviculturae Mendelianae Brunensis, 60: 357-366.

STRAHAN, P. E. 2008 Bank Structure and Lending:
What We Do and Do Not Know. In: THAKOR,
A. V. and BOOT, A. (eds.), Handbook of financial
intermediation and banking. Elsevier.

YILDIRIM, H. S. and PHILPPATOS, G. C. 2007.
Efficiency of banks: recent evidence from the
transition economies of Europe, 1993-2000. The
European Journal of Finance, 13(2): 123-143.

WEILL, L. 2003. Banking efficiency in transition
economies. Economics of Transition, 11(3): 569-592.

Contact information

Rostislav Stanék: rostanek@mail. muni.cz




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




