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 Developing a strategic plan for reforming the banking system of a country requires a 

careful attention to the efficiency evaluation of banking industry. Analyzing the 

efficiency is one of the main elements of productivity cycle and operates as a system of 
control for the other bases of the productivity. Using data envelopment analysis, a 

comprehensive model is designed in this study to evaluate the efficiency of the state 

and private banks. Based on the investigations, the total assets and the number of the 
branches are considered as the inputs; while, net profit or loss and the balance of the 

granted loans and receivables are identified as the outputs of the model for the years 

from 2007 to 2011. The findings reveal that Parsian and Karafarin banks have the 
highest efficiency for all years. 
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INTRODUCTION 

 

 Banking system is one of the significant and determinant factors of the business environment in all 

countries and increase in the efficiency is interpreted as the increase in productivity and economic growth. By 

implementing the privatization law, the functions of the banking industry have received increasing attention. 

This is because the privatization law requires proper allocation of the resources to the productive operations that 

becomes possible through increasing the efficiency of the banking industry [8]. Today, all public and private 

organizations have relatively recognized the significance of the performance evaluation system [10]. Taken as a 

principle, the performance of each organizational department should be measured. The existence of an effective 

performance evaluation system is directly associated with the death of an organization. Lack of a proper 

performance evaluation system is a basis for the judgment and measurement. Only the measurable things might 

be perfectly managed. To have an effective management, any organization should use scientific patterns of 

performance evaluation to measure the performance [14]. Banking industry is one of the most significant 

departments of economy because the banks are considered as the financial and monetary intermediaries of the 

financial markets. Banking plays an essential role in the economy of Iran, because the banks hold the 

responsibility of long-term finance. The efficiency is also the required condition for the globalization of the 

financial markets. The present study seeks to examine the efficiency of the banks of Iran [6]. Various methods 

are proposed for evaluating the efficiency; however, the window extended data envelopment analysis is a better 

method for organizing the data because it allows for the changes in efficiency over time [24].  

 Based on the above mentioned points, the efficiency of the state and private banks are evaluated over the 

years from 2007 to 2011. The remainder of the paper is organized as follows: section 2 represents the theoretical 

bases and research background. Sections 3 and 4 describe the methodology and the input and output indexes of 

the model. The results are presented in section 5. Finally, the conclusions and suggestions for future studies are 

provided.  

 

Theoretical Bases and Research Background: 

Window Data Envelopment Analysis: 

 Data envelopment analysis (DEA) is a nonparametric method with the ability of using several inputs and 

outputs. Various methods with different applications have been proposed based on Charnes’ method. Window 
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data envelopment analysis is one of the DEA models working based on moving average and is useful for finding 

the performance trends of a unit over a period. Based this method, each unit is considered as an independent 

unit. In doing so, the performance of one unit in one specific period is compared with its performance in other 

periods and with the performance of the other units. This method is suitable for the studies with small samples. 

Changing the window width (i.e., the number of the periods) shows contemporary analysis (including the 

observations of a time period) with cross-sectional analysis (including the observations from the research 

period) [21]. A window analysis might be a special mode of sequential analysis. In the sequential analysis, 

however, it is assumed that the practical things in future remain practical and include the whole prior 

observations. It must be mentioned that the technical efficiencies of all units in a window are measured in 

comparison with each other, it is implicitly assumed that no technical changes happen in any of the windows. 

This is a general premise in window analysis. This problem is mitigated by reducing the window width. To 

verify the data analysis, the window width should be selected so that it seems reasonable to overlook the 

technical changes. Various models are developed in DEA. These models seek to find the models which are more 

consistent with the realities of the world; however, there are several limitation for selecting the appropriate 

model in practice. One of these limitations is the limited number of observations for analyzing the technical 

efficiency of the entities. DEA model makes it possible to compare the static technical efficiency. In doing so, 

there is a difference between the technical efficiency and productivity. Efficiency deals with cross-sectional data 

and productivity associates with a period of time. The efficient entities are identified by evaluating the 

efficiency, but the productivity shows which entities have changed their production factors over a period of 

time. The ways to evaluate the productivity are not necessarily equal to the methods of evaluating efficiency. 

Based on the inability of the study to extend the cross-sectional and time-series data, window data envelopment 

analysis is selected to evaluate the efficiency. By overlooking the changing trend of the productivity, this model 

assumes that time-series and cross-sectional data are combined with a reasonable time period (in which the 

possibility of changing productivity is between 3 to 4 years). This combination provides the possibility of 

extending observations and the efficiency is evaluated by assuming the independence of the observations. 

Selecting the window analysis model, however, has some limitations for the internal analysis of the entities’ 

structures. The window data envelopment analysis has low flexibility and the models are estimated by assuming 

the constant return to scale. As mentioned, the model assumes that the efficiency is evaluated based on the 

constant returns. The window data envelopment analysis makes it possible to observe the way the efficiency of 

the entities changes over time. This characteristic might be used to understand if the entities are working to 

increase their productivity [15]. In other words, assume that there are N decision makers over the time period of 

 and they use “r” inputs to produce “s” outputs. Consequently, the sample will include 

 observations and “n” observation over “t” period (  and has “r” dimensional vector of inputs 

(  and “s” dimensional vector of outputs . The window 

(beginning from k period  and has the width of ) is identified by  and has 

 observations. The input and output matrixes for the window analysis might be observed in the 

following vectors [22]:  

 

 
 

The input-oriented window analysis for  is defined as follows:  

 

 

 

 

 

 

 

 

 
 

Research Background: 

 Azarbayjani and Koohi Esfahani (2006) examined the efficiency and productivity of the banking industry of 

Isfahan by using DEA over the years from 2003 to 2005. Considering the constant return to scale, it was 

concluded that Karafarin, Saman, Maskan and Toseh-e-Saderat banks had the highest efficiency. In terms of the 

variable returns to scale, the most efficient banks were defined as Saderat, Karafarin, Saman, Melli, Sepah, 

Maskan and Toseh-e-Saderat. In a study by Hasan Zadeh (2007), it was found that the private banks have higher 

degrees of technical efficiency in comparison with the state banks over an eight-year period from 1996 to 2003.  
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 Hejazi et al examined the general productivity of Saderat Bank of Iran and also the changes in the 

productivity of the branches by using DEA. They used SBM ranking model for analyzing the total productivity 

of Saderat Bank and employed Malmquist productivity index to measure the productivity growth. Alem Tabriz 

et al  investigated the application of Fuzzy-TOPSIS method in improving the efficiency evaluation of the 

branches of banks. Their findings revealed that by using the weights of inputs and outputs based on DEA, the 

efficiency of 43 branches are equal to one; however, there were only 36 efficient branches when using the 

weights of inputs and outputs to evaluate the efficiency. Iran Zadeh and Barghi measured the performance of the 

central branches of Sanat and Madan bank of Iran in 2007 by using principal component analysis (PCA). The 

results of ranking the branches and the comparison with the results of taxonomy-based ranking confirm the high 

level accuracy of the principal component analysis. Using TOPSIS in DEA, Rostami et al evaluated the 

financial performance of the banks listed on the Tehran Stock Exchange. They concluded that from the 

perspective of ideal decision-maker, Karafarin, Mellat and Parsian banks have the shortest geometric distance 

from the positive ideal solution and Saderat bank has the longest distance from the positive solution. From the 

perspective of anti-ideal decision maker, Saderat bank and Karafarin bank are found to have the shortest and 

longest distance from the anti-ideal, respectively.  

 Hamidi et al employed DEA model to measure the efficiency of the branches of the banks and also used 

consolidation approach to determine the non-efficient approaches. In this study, a conceptual model was 

developed to evaluate the efficiency of the branches and the inputs and outputs were determined by using 

operational plan of the bank. In the next step, the efficiency of the branches of Mellat bank were calculated to 

determine the inefficient branches. The consolidation clusters were then determined and were compared in a 

pairwise pattern. Through using non-radial pattern, the efficiencies were evaluated and compared with the 

primary efficiency.  To increase the accuracy of performance evaluation of the decision makers and to identify 

the efficient and inefficient units, Tahari and Mehrjardi combined DEA model and goal programming to 

measure the performance. Their findings disclose the higher ability of the combining model in comparison with 

the base model. Reisman et al (2003) employed DEA to study the impact of eliminating governmental 

interference on the efficiency of 11 trade banks over the years from 1990 to 2001. They documented that 

eliminating the governmental interference has positive impacts on the general efficiency of the Tunisian banks. 

Asmild et al (2004) incorporated Malmquist index in the window data envelopment analysis to evaluate the 

changes in the productivity of banking industry over 1981 to 2000 in Canada. The authors found that in the two 

ways, both the basic Malmquist index and window data envelopment analysis define a periodic efficiency 

boundary. Halkos et al (2004) examined the efficiency of Greece banks by using DEA and financial ratios over 

1997 to 1999. The results were compared with the extensive analysis of the financial ratios and it was found that 

DEA might be a complement for the performance evaluation of the organization. Shahooth and Battal (2006) 

employed DEA to examine the cost efficiency of 24 Islamic banking institutes. Three variables of capital, 

residual income and deposits were introduced as the input variables and the credit level and assets are 

considered as the output variables. Tyrone et al evaluated the technical efficiency of 117 branches of a specific 

bank in Taiwan. The average efficiency score between the banks was 54 percent and nine branches were 

identified as efficient branches. Kao and Liu  used DEA to measure the efficiency of the trade banks of Taiwan. 

They discussed about the computerized simulation in measuring the efficiency of the decision maker unit. 

Ricardo explored the quality management of the Brazilian banks by using DEA. Using 50 banks over a ten-year 

period from 1995 to 2006, the efficiency of the banks was examined by selecting the number of employees, job 

costs, the number of branches and cost of capital as the input and selecting deposits level and interest credit as 

the output.  

 Based on the various studies conducted about the performance evaluation of the banks, it is concluded that 

one of the deficiencies of these studies is the incorporation of risk and lack of positivity and time factor in the 

findings. In doing so, the window data envelopment analysis is used to remove this deficiency and evaluate the 

financial efficiency of the state and private banks.  

 

Methodology: 

 This is an applied study using descriptive-mathematical approach to analyze the data. The window data 

envelopment analysis is used to evaluate the financial efficiency of the state and private banks of Iran. The 

methodology of the study might be classified in several stages. As the first step, the financial inputs and outputs 

of the banks are identified based on the research background and the related studies. In doing so, eleven inputs 

and eight outputs are selected. As the next step, based on the opinions of the experts and multi-criteria decision 

making models, two inputs and two outputs are selected to enter the window data envelopment analysis model. 

After selecting the final inputs and outputs, the required data is collected through the verified database of the 

Tehran Stock Exchange and Central Bank of Iran. The population and sample of the study are composed of the 

state and private banks of Iran. These banks include Melli, Sepah, Refah, Maskan, Keshavarzi, Sanat Madan, 

Toseh-e-Saderat, Saman, Pasargad, Post Bank, Sarmayeh, Parsian, Mehr Iran, Eghtesad-e-Novin, Karafarin, 
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Sina, Saderat, Tejarat and Mellat. This study covers a five-year period from the beginning of 2007 to the end of 

2011. It must be mentioned that EXCEL and WINQSP software are employed to analyze the data.  

 

Input and Output Indexes of the Model: 

 The input index is the factor which reduces the efficiency by adding one unit of the input to the system. The 

output index is the factor which increases the efficiency by adding one unit of output to the system and 

assuming that the other situations are constant [25]. The first step to evaluate the relative efficiency by using 

window data envelopment analysis is selecting the inputs and outputs of the model based on the previous studies 

and experts’ opinions and also by using the multi-criteria decision making approach. Table 1 represents the 

inputs and outputs of the window data envelopment analysis.   

 
Table 1: The inputs and outputs of the window data envelopment analysis. 

Input X1 Total number of branches 
X2 Total assets 

Output Y1 Net profit or loss 
Y2 Granted credits and receivables 

 

Evaluating the efficiency of the banks based on window data envelopment analysis: 

 In this study, the efficiency of the state and private banks is evaluated by using an output oriented variable 

returns to scale of window data envelopment analysis. This method is selected because the banks are given 

constant amounts of resources but they are expected to achieve the maximum outputs. In doing so, the banks do 

not play significant roles in determining their inputs; however, their outputs depend on the operations and the 

ways to allocate the resources to different department. Accordingly, the output oriented model is not an 

appropriate model for evaluating efficiency. Variable returns to scale is also selected because there is no reason 

for using constant returns to scale in evaluating the efficiency of the banks. It is then necessary to use variable 

returns to scale in DEA model. To conduct window data envelopment analysis, the information related to 19 

state and private banks (N=19) for a five year period (P=5) is collected. As a different decision making unit, 

each DMU (bank) is placed at the beginning of the window and 38 DMUs are analyzed 

). After that, the window is shifted up for one period and the next two years and 

other 38 DMUs are analyzed. This trend continues and the window is shifted up for one period until the fourth 

window and the final analysis are conducted in another two-year period. The specifications of these windows 

are represented in table 2.  

 
Table 2: Specifications of the Window Analysis. 

Window 4 DMU  Window 3 DMU  Window 2 DMU  Window 1 DMU 

2011 2010 1 
 

2010 2009 1 
 

2009 2008 1 
 

2008 2007 1 

2011 2010 2 2010 2009 2 2009 2008 2 2008 2007 2 

2011 2010 3  

 

 

2010 2009 3 

 

2009 2008 3 

 

2008 2007 3 

2011 2010 4 2010 2009 4 2009 2008 4 2008 2007 4 

2011 2010 5 2010 2009 5 2009 2008 5 2008 2007 5 

2011 2010 6 

 

2010 2009 6 

 

2009 2008 6 

 

2008 2007 6 

2011 2010 7 2010 2009 7 2009 2008 7 2008 2007 7 

2011 2010 8 2010 2009 8 2009 2008 8 2008 2007 8 

2011 2010 9 2010 2009 9 2009 2008 9 2008 2007 9 

2011 2010 10 2010 2009 10 2009 2008 10 2008 2007 10 

2011 2010 11 2010 2009 11 2009 2008 11 2008 2007 11 

2011 2010 12 2010 2009 12 2009 2008 12 2008 2007 12 

2011 2010 13 2010 2009 13 2009 2008 13 2008 2007 13 

2011 2010 14 2010 2009 14 2009 2008 14 2008 2007 14 

2011 2010 15 2010 2009 15 2009 2008 15 2008 2007 15 

2011 2010 16 2010 2009 16 2009 2008 16 2008 2007 16 

2011 2010 17 2010 2009 17 2009 2008 17 2008 2007 17 

2011 2010 18 2010 2009 18 2009 2008 18 2008 2007 18 

2011 2010 19 2010 2009 19 2009 2008 19 2008 2007 19 

 

 After solving about 152 linear programming models with four decision variables and 15 conditions, the 

results of examining the efficiency evaluation model based on window data envelopment analysis are 

represented in table 2. As shown in this table, the rows represent the windows and the columns show the 

examined years. 
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Table 3: Results of efficiency evaluation by using window data envelopment analysis technique 

rank Average efficiency of each 

window 

2011 2010 2009 2008 2007  Bank 

 0.782    0.777 0.786 Window 1 

M
el

li
 0.821   0.850 0.792  Window 2 

0.828  0.804 0.851   Window 3 

0.826 0.843 0.808    Window 4 

14 0.823 0.843 0.806 0.850 0.784 0.786 Average efficiency 

 0.800    0.793 0.806 Window 1 

M
el

la
t 0.793   0.794 0.791  Window 2 

0.832  0.868 0.795   Window 3 

0.916 0.925 0.906    Window 4 

15 0.816 0.925 0.887 0.794 0.792 0.806 Average efficiency 

 0.748    0.738 0.757 Window 1 

S
ad

er
at

 

0.750   0.745 0.754  Window 2 

0.742  0.740 0.744   Window 3 

0.750 0.757 0.742    Window 4 

18 0.749 0.757 0.741 0.744 0.746 0.757 Average efficiency 

 0.783    0.760 0.805 Window 1 

S
ep

ah
 0.794   0.807 0.780  Window 2 

0.826  0.839 0.812   Window 3 

0.823 0.806 0.839    Window 4 

16 0.808 0.806 0.839 0.809 0.770 0.805 Average efficiency 

 0.966    0.966 0.965 Window 1 

R
ef

ah
 0.964   0.948 0.979  Window 2 

0.976  1 0.951   Window 3 

0.976 0.952 1    Window 4 

8 0.971 0.952 1 0.949 0.972 0.965 Average efficiency 

 0.708    0.713 0.702 Window 1 

T
ej

ar
at

 

0.766   0.803 0.728  Window 2 

0.691  0.570 0.812   Window 3 

0.632 0.646 0.617    Window 4 

19 0.699 0.646 0.593 0.807 0.720 0.702 Average efficiency 

 0.971    1 0.942 Window 1 

M
as

k
an

 

1   1 1  Window 2 

0.933  0.866 1   Window 3 

0.941 0.994 0.887    Window 4 

10 0.956 0.994 0.876 1 1 0.942 Average efficiency 

 0.803    0.973 0.813 Window 1 

K
es

h
av

ar
zi

 

0.805   0.802 0.807  Window 2 

0.793  0.786 0.800   Window 3 

0.820 0.806 0.834    Window 4 

17 0.804 0.806 0.810 0.801 0.800 0.813 Average efficiency 

 0.990    1 0.979 Window 1 

S
an

at
 a

n
d

 

M
ad

an
 

1   1 1  Window 2 

1  1 1   Window 3 

1 1 1    Window 4 

1 1 1 1 1 1 0.979 Average efficiency 

 0.802    1 0.604 Window 1 

T
o

se
h

-e
-

S
ad

er
at

 

1   1 1  Window 2 

1  1 1   Window 3 

1 1 1    Window 4 

1 1 1 1 1 1 0.604 Average efficiency 

 0.949    0.898 1 Window 1 

E
g
h

te
sa

d
-e

-

N
o

v
in

 0.947   1 0.893  Window 2 

0.996  0.992 1   Window 3 

1 1 1    Window 4 

7 0.973 1 0.996 1 0.895 1 Average efficiency 

 1    1 1 Window 1 

P
ar

si
an

 

1   1 1  Window 2 

1  1 1   Window 3 

1 1 1    Window 4 

1 1 1 1 1 1 1 Average efficiency 

 0979    0.957 1 Window 1 

S
am

an
 

0.957   0.952 0.962  Window 2 

0.953  0.918 0.987   Window 3 

0.936 0.975 0.897    Window 4 

11 0.955 0.975 0.907 0.969 0.959 1 Average efficiency 

 1    1 1 Window 1 

K
ar

af
ar

in
 

1   1 1  Window 2 

1  1 1   Window 3 

1 1 1    Window 4 
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1 1 1 1 1 1 1 Average efficiency 

 1    1 1 Window 1 
P

as
ar

g
ad

 

1   1 1  Window 2 

0.994  0.987 1   Window 3 

0.999 1 0.997    Window 4 

5 0.999 1 0.992 1 1 1 Average efficiency 

 0.977    1 0.954 Window 1 

P
o

st
 B

an
k
 

0.972   0.943 1  Window 2 

0.926  0.879 0.972   Window 3 

0.868 0.856 0.880    Window 4 

12 0.949 0.856 0.879 0.956 1 0.954 Average efficiency 

 0.791    0.691 0.890 Window 1 

S
ar

m
ay

eh
 

0.727   0.729 0.724  Window 2 

0.860  0.982 0.737   Window 3 

0.882 0.796 0.968    Window 4 

13 0.825 0.796 0.975 0.733 0.707 0.890 Average efficiency 

 0.998    0.995 1 Window 1 

S
in

a 0.990   0.980 1  Window 2 

1  1 1   Window 3 

0.987 0.974 1    Window 4 

6 0.994 0.974 1 0.990 0.997 1 Average efficiency 

 1    1 1 Window 1 

M
eh

r 
Ir

an
 

1   1 1  Window 2 

0.927  0.869 0.985   Window 3 

0.872 0.893 0.851    Window 4 

9 0.964 0.893 0.860 0.992 1 1 Average efficiency 

 

 As shown in table 2, Parsian and Karafarin banks have the highest financial efficiency for the years 2007, 

2008, 2009, 2010 and 2011. The average financial efficiency of the examined period for Parsian and Karafarin 

banks are 100 percent; and based on the average financial efficiencies of the other banks, these banks have the 

highest rank over the others. The banks of Sanat and Madan and Toseh-e-Saderat had the full financial 

efficiency over the years of 2008, 2009, 2010 and 2011; however, these banks did not operate efficiently in 

2007. Melli, Mellat, Saderat, Sepah, Tejarat, Keshavarzi and Sarmayeh banks did not have the full efficiency 

scores and it is found that these banks are inefficient. Except for 2010, Pasargad bank was financially efficient 

in all other years. Based on the findings on table 2, however, the results of financial efficiency of the selected 

banks is compared with the average scores of each window. Karafarin and Parsian banks have achieved the full 

efficiency score for all windows. Except for window 1, Sanat and Madan bank and Toseh-e-Saderat have full 

efficiency in all windows. Tejarat, Maskan, Saman, Pasargad, Post Bank, Sina and Mehr Iran have experienced 

a declining trend in average windows. Mellat, Melli, Sepah, Saderat, Refah, Keshavarzi and Eghtesad-e-Novin 

had an increasing trend in their average windows. According to these findings, the final ranking of the banks by 

using Window data envelopment analysis is represented in the final column of table 3. 

 

Conclusion: 

 The highest efficiency has been always considered as a desirable goal and it is known as an instrument for 

achieving the maximum utility or profit. From the point of view of economists, efficiency means the optimum 

allocation of the resources, maximum usage of the resources and minimum costs with the existing resources. 

Evaluating efficiency is necessary to compare the competitiveness of the industries at different levels and the 

banks are not exceptions. As a result, it seems essential to evaluate the efficiency of the banks and identify the 

factors impacting efficiency [5]. The banks are one of the most important element of money market and play 

essential roles in the economy of each country. Based on the reflection of the banking policies of this 

department, it is very important to measure the bank performance and efficiency because increasing efficiency 

of the banks will result in increasing public welfare. Measuring efficiency is an essential step for enhancing 

efficiency; that is, it must be clearly identified that there is efficiency in response to the consumed resources. 

The present study seeks to measure the efficiency of the state and private banks and determine their position in 

terms of efficiency scores by using window data envelopment analysis [12]. In doing so, total assets and the 

number of total branches are considered as the inputs; the profit or loss and granted loans and receivables are 

regarded as the outputs over 2007 to 2011. The findings reveal that Karafarin and Parsian banks had full 

efficiency in all research periods and the lowest efficiency is related to Tejarat bank (0.699). Based on the 

findings, the efficiency indexes of the banks has increased in the banking industry. The results of the study also 

indicate that the private banks have higher efficiencies than the state banks. The future studies are suggested to 

consider update inputs and outputs to increase the accuracy of the performance evaluation of the banks. The 

future studies are also offered to employ the model introduced in this study to measure the efficiency of the 

other industries.  
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