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Abstract 

Examining the banking sector efficiency is vital for ensuring a financial system as 

banks act as transmission channel of monetary policy. This paper aims to estimate the 

overall, pure technical and scale efficiencies of the banking industry of Bangladesh by 

using a non-parametric data driven technique, Data Envelopment Analysis (DEA,) on 

data of 36 commercial banks. This paper also applies a general idea of using bilateral 

comparison in DEA to compare the performances of state and private banks in 

Bangladesh. The overall technical efficiency of banks in Bangladesh ranges from 76.6% 

to 91.3% depending on different model specifications. The results of bilateral comparison 

reveal that private banks (PCBs) outperform state banks (SCBs). With the revised 

samples, after detecting the possible outliers, the findings also validate the argument that 

the PCBs outperform SCBs. The estimated scale efficiency revealed that banks in 

Bangladesh have ample room to increase their efficiency, especially in the scale of 

operations. 
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1. Introduction 

Examining and measuring the banking sector efficiency and performance has 

been a common issue to the researchers over the years due to the ever changing 

environment of the banking business. According to Berger, Hunter & Timme (1993), 

keeping other things same, the more efficient financial institutions should exhibit a 

greater safety and soundness banking business. Conversely, inefficiency in the 

operation of a firm means that the firm is not capable of producing feasible level of 

output with the resources employed (Wheelock & Wilson, 1995). Banks are not 

exceptions from such operations. 

Both efficiency and productivity are important for commercial banks. Efficiency 

does not fully reflect productivity; rather efficiency is a part of productivity. While 

efficiency is defined as a ratio of actual output to desired output; productivity, on the 

other hand, is defined as a ratio between outputs to inputs. Efficiency shows 

indicators of success by which the performance of an individual bank as well as the 

whole banking system can be assessed.  

In this paper attempt has been made to estimate the efficiency of banks in 

Bangladesh and to compare the level of efficiency in terms of ownership structure 

with a broad range of data period. A non-parametric data driven technique, data 
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envelopment analysis (DEA), has been used to measure the overall technical 

efficiency, scale efficiency of banks in Bangladesh. The rest of the paper is organized 

as follows: Section 2 provides objectives of the study while section 3 outlines the 

rationale for the study; section 4 describes the techniques of efficiency measurement; 

section 5 provides a review of relevant literature. Section 6 provides methodological 

framework; section 7 describes variable selection and data; and section 8 provides 

estimation results. Section 9 finally concludes the paper.          

 

2. Objectives 

Efficiency of banks is of importance for policy makers for retaining public trust 

on such formal financial institutions (banks). General perceptions about our banking 

industry are encouraging especially; and especially it is perceived that bank’s 

efficiency level varies based on its ownership structure. By using bank level data, 

measuring banks efficiency would provide some general idea about our banking 

industry. Such study would be helpful in identifying efficiency level of banks by 

ownership structure while providing possible policy intervention direction to 

regulatory authority to improve efficiency in the banking sector. The chosen main 

objective of this paper is, therefore, to study the efficiency of banks in Bangladesh in 

general and compare the level of efficiency in terms of ownership structure in 

particular.  

 

3. Background/ Rationale of the Study  

Following the independence of Bangladesh the whole banking industry was 

nationalized with the exception of a few foreign banks under the Bangladesh Banks 

(Nationalization) Order, 1972. The nationalized commercial banks (NCBs) were 

characterized by high intermediation costs; over-staffing and over-branching; huge 

portfolio of non-performing loans; poor customer services; under-capitalization; poor 

management / narrow product range and undue interference in lending, loan recovery 

and personnel issues. Moreover, due to nationalization, the supervisory system was 

also losing its effectiveness with the presence of the Ministry of Finance.  

A marked policy shift took place in the mid-seventies. With the recognition of 

greater role of private sector in the national economy two banks were privatized (by 

handing them over to the Bangladeshi shareholders of the parent banks) in 1984-85 

and also allowed private sector banks to operate. But the sponsors of the private 

banks did not allow professional management to take charge and siphoned off funds 

from the banks. Faced with the limits in terms of deposit mobilization, they got away 

by reducing the capital requirements. The denationalized banks did not show any 

improvements in terms of efficiency and productivity-remained the old wine in a new 

bottle (Chowdhury T.E, 2002)
1
. 

In the above context, the government undertook a major financial reform and 

liberalization program starting from 1990 with the support of the World Bank, 
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USAID and the IMF. Now-a-days, some private banks are performing far better than 

that state owned, at least in terms of operating profitability.  

Bangladesh Bank, as the central bank of Bangladesh, monitors the performances 

of the banking system. Emphasizing on non-performing loans (NPLs) and other key 

performance indicators Bangladesh Bank evaluates operations of banks. As a 

worldwide practice of evaluating performance, CAMEL has been used since early 

1990s in Bangladesh which has upgraded into CAMELS with effect from June, 

2006
2
. One shortcoming of this process is that computing the performance ranking of 

one bank does not consider the performance of other banks. So, there is a dearth of a 

suitable measure which analyzes and compares the performance of each bank 

integrating the data of other competitive banks. 

As such, the above background motivates us to study the efficiency or productivity 

of the banking industry of Bangladesh in a more logical and empirical way. 

 

4. Techniques of Efficiency Measurement  

The efficiency of commercial banks has been studied by a variety of techniques. 

In the early stage of research, the measures of average productivity, cost comparison 

(Farrell, 1957), market share (Evanoff & Fortier, 1988) and financial ratios 

(Rhoades, 1986; Srinivisan & Wall, 1992) were used in the area of banking for 

measuring their efficiency. However, these techniques suffer from some limitations. 

Berger Hunter & Timme (1993) pointed out that financial ratios are regarded as 

misleading indicators as they do not control for product mix or input prices and fail 

to distinguish between X-efficiency gains with scale and scope efficiency gains
3
.    

In recent times, a variant of techniques are common in literature. Barger and 

Humphery (1997) reported 130 studies on bank efficiency. The applied methods of 

measurement techniques can be classified broadly as two approaches: Parametric and 

Non-parametric. The parametric approach includes stochastic frontier analysis 

(SFA), the distribution free approach (DFA) and the thick frontier approach (TFA). 

On the contrary, the non-parametric approach is comprised of data envelopment 

analysis (DEA) and the free disposal hull (FDH).   

The parametric approach (e.g. SFA) based on an econometric methodology in 

which deviations of a bank’s (firm’s) actual cost and predicted costs are presumed to 

be due to random error and inefficiency. One advantage of SFA is that it includes 

random noise in the analysis. The non-parametric approach like DEA is a data-driven 

approach which uses linear programming to measure the distance of individual bank 

from the efficient one located in the frontier. However, the parametric approach 

requires the specification of the functional form and the complex characteristics of 

the banking industry create difficulties for such specification.  
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1 to 5. Then a composite rating is assigned for each bank where 1 indicates the best and 5 indicates 

the worst rating. 
3  X-efficiency describes the general efficiency of a firm in transforming inputs at minimum cost 

into maximum profits. 
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The rationale for choosing DEA is that DEA has the ability of handling multi-

input and multi-output setting. Since banks employ various inputs (e.g. deposits, 

equity, employees) to produce multi-outputs (e.g. loans, ancillary services), DEA 

would be the most suitable analytic tools for efficiency. Another ground for favoring 

DEA is that it generates individual bank’s efficiency scores for each time period, and 

identifies which inputs have been over-utilized and/or output under-produced to 

engender efficiency. The parametric approach, SFA, provides an observation specific 

score. 

5. Literature Review 

Banks’ efficiency measurement using DEA has become a viable technique from 

the last two decades (Berger & Humphrey, 1997). However, the studies differ in 

terms of variation in estimation technique, methodology and variation in defining 

variables in modeling the banking firm’s input-output.  

Elyasiani & Mehdian (1990), and Farrier & Lovell (1990) used DEA 

intermediation approach for U.S banking industry and reported overall inefficiency 

ranging from 26% to 35%. Wheelock and Wilson (1995) also found considerable 

inefficiency among banks in US banking industry using both production and 

intermediation approach. Using DEA, Berger, Hunter & Timme (1993) studied bank 

technical efficiency in Norway, Sweden and Finland and reported that the larger 

Swedish banks were being most efficient. Singh, Singh and Munisamy (2008) made 

a study of cross country comparison of banking efficiency for the Asia Pacific banks; 

and reported wide dispersion in efficiency among the 300 top Asian banks. Studying 

banking efficiency also became popular among researchers in the South Asian 

countries. Saha & Ravisankar (2000); Pramodh, Ravi & Nagabhusanam (2008) for 

Indian banks; and Qayyum & Ahmed (2007) for Pakistani banks are some of them.   

For Bangladesh, Khanam & Nghiem, (2006) applied income based DEA model 

using data on 43 banks for 2003 and found the average technical efficiency score for 

the sample banks was 84%. Yasmeen (2011) conducted a study on the technical 

efficiency on Bangaldeshi banks using data of 35 banks for 2003-2007. Using DEA, 

she finds significant variations in technical efficiency among different group of 

banks and reported 85.8% technical efficiency in 2007. Applying DEA, Uddin and 

Suzuki (2011) also investigated the performance of banks in Bangladesh with data on 

38 banks for 2001-2008 and finds that income and cost efficiency of sample banks 

have increased by 37.84% and 15.28% respectively during 2001 to 2008. Most 

recently Ahmed & Liza (2013) conducted a study on efficiency of commercial banks 

in Bangladesh. Applying DEA on data of 35 banks for 2002-2011, their findings 

reveals that third generation local commercial banks are most efficient and 

maintained the consistency in efficiency during the study period.  

Two approaches exist in defining inputs and outputs in banking literature; and it 

is a long standing debate among researchers. These two approaches are the 

production approach and the intermediation approach. In the production approach, 

banks are viewed as producers of loans and deposits wherein output is defined as 

either by number of transactions or accounts serviced (Wheelock & Wilson, 1995).  

This approach was popular in the 1970s and early 1980s (Gilbert, 1984). The 
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intermediation approach, on the other hand, considers banking activities as 

intermediating between savers (depositors) and borrowers (Berger & Mester, 1997). 

In recent times the intermediation approach is widely used for studying the efficiency 

of the banking firms.   

This paper adopts a more comprehensive approach than the previous studies 

employing bilateral comparison with DEA and with a mechanism for detecting 

outliers in the data. Nevertheless, this paper uses relatively a larger sample of 36 

banks in a wide longitudinal context, from 2000 to 2009.  

 

6. Methodological Framework 

Drawing upon the work of Debreu (1951), the concept of measuring efficiency 

was first introduced by Farrell (1957). He introduced the concept of economic 

efficiency which is decomposed of two components: technical efficiency and 

allocative efficiency. While the “technical efficiency” reflects the firm’s ability to 

obtain maximal output from a given set of inputs, “allocative efficiency”, in turn, 

reflects the ability of a firm to use the inputs in optimal proportions given their 

respective prices and production technology.  

For computing the efficiency of banks or firms a general mathematical 

formulation is needed to handle multiple inputs and multiple outputs. The basic 

mathematical formulation was first proposed by Charnes, Cooper & Rhodes (1978) 

which they referred as DEA. DEA is a linear programming method which is used to 

construct a non-parametric piece wise frontier over the data. Efficiency of the 

observed firms is then calculated relative to the surface.    

Charnes, Cooper & Rhodes (1978) proposed a model named CCR model which 

is input oriented and assumes Constant Return to Scale (CRS)
4
. Later on, Banker, 

Charnes & Cooper (1984) proposed another model named BCC model which 

assumes Variable Return to Scale (VRS).   

CCR DEA Model
5
 

In the CCR model the production possibility set, PCCR is defined by- 

PCCR = {(x, y)|x  Xλ, y  Yλ, eλ = 1, λ   0} (1) 

where X = (xj)  R
mXn

 and Y=(yj)  R
sXn

 are a given dataset on inputs and outputs,  

 R
n
 and e is a row vector with all elements equal to 1. The fractional programming 

formulation of CCR input oriented model has the following form- 

 max      uy0/vxo (2) 

Subject to  uyj/vxj  1 (j =1, 2, …, n)                

                     v  0 , u  0             (3)  

where v is a m × 1 vector of input weights and u is a s × 1 vector of output weights. 

This involves finding the value of u and v, such the efficiency measure for the 
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5. For more details see Cooper, Seiford & Tone (2007). 
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observed firm is maximized. But, this formulation has a problem, since it provides 

numerous solutions. If (v*, u*) is a solution then (v*, u*) is also another solution. 

To avoid this problem, the constraint vx0 =1 is imposed, so that above formulation 

becomes- 

max uy0 (4) 

 v, u 

Subject to vx0 = 1 

 – vX + uY  0 

 v  0, u  0,  (5) 

The above formulation is known as the multiplier form of linear program. 

Finally, using the duality in linear programming, the equivalent envelopment form of 

the above formulation can be derived as
6
 - 

(CCR_I) min  (6) 

  , λ 

Subject to   Yλ  y0     

 x0 – Xλ   0                             

 λ  0                                         (7) 

An optimal solution for CCR input oriented model is, thus, represented by (*B, 

λ*, s
-
*, s

+
*), where s

-
* and s

+
* input and output slacks. A bank is said to be CCR 

(input)-efficient if * =1 and has no slacks (s
-
* = 0, s

+
* = 0). Note that, another linear 

program also performs to solve the slacks where s
-
 = x0-Xλ and s

+ 
= Yλ-y0. 

BCC DEA Model
7
 

As Banker, Charnes & Cooper (1984), in the BCC model the production 

possibility set, PBCC is defined by- 

PBCC = {(x, y)|x  Xλ, y  Yλ, eλ = 1, λ  0}                   (8) 

where X = (xj)  R
mXn

 and Y= (yj)  R
sXn

 are a given dataset on inputs and outputs, 

λ  R
n
 and e is a row vector with all elements equal to 1. The convexity constraint of 

the production frontier  
n

j
j 1differentiates the BCC model from the CCR model. 

The fractional programming formulation of BCC input oriented model has the 

following form- 

 max (uy0-u0)/vxo (9) 

Subject to (uyj-u0)/vxj  1 (j = 1, 2, …, n)                

      v   0 , u    0 , u0 free in sign         (10)  

Since, this formulation provides numerous solutions, the constraint vx0 = 1 is 

imposed, so that above formulation becomes- 
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max z = uy0 – u0 (11) 

 v, u, u0 

Subject to vx0 = 1 

 –vX + uY – u0e  0 

 v   0, u  0, u0 free in sign (12) 

Finally, using the duality in linear programming, equivalent envelopment form 

of the above formulation can be derived as
8
 - 

(BCC_I) min B (13) 

 B, λ 

Subject to   B x0 –Xλ  0 

 Yλ  y0                             

 eλ = 1      

 λ  0                                         (14) 

An optimal solution for BCC input oriented model is, thus, represented by (*B, 

λ*, s
-
*, s

+
*), where s

-
* and s

+
* input and output slacks. A bank is said to be BCC 

(input)-efficient if *B =1 and has no slacks (s
-
* = 0, s

+
* = 0). 

Bilateral Comparison using DEA 

One of the major objectives of this paper is to compare the performances between 

the state and private banks in Bangladesh. The methods described in the previous section 

finds the efficient frontier analyzing data within the sample.  However, the efficiency 

score would be biased towards a small sample groups since the estimation performs 

fewer linear program or iterations. Therefore, to check performances between two groups 

of banks a bilateral comparison should be performed. 

Inter-comparison results sharper discrimination between the two groups which 

analyze each bank in a group with respect to the banks in other group. Let, Bank a  

A. Thus, the formulation for comparison is- 

min       (15) 

Subject to  
  ajjBj xx

 

 
  ajjBj yy

 

 j  0 (j  B)                      (16)     

where X > 0 and Y > 0 are the inputs and outputs. The same linear program is 

formulated for bank group of B.  

Then a rank-sum-test is applied to the estimated efficiency score * for checking 

the equivalence distribution of efficiency values of the two groups. Let the two 

groups are represented by- 

                                                 
8. See Cooper, Seiford & Tone (2007) for details and output orientation BCC model. 
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A = {a1, a2, …., am} 

B = { b1, b2, …., bn}  and 

C = A  B = {a1, a2, …., am, b1, b2, …., bn} with N = m + n  (17) 

The observed score of the two groups are then ranked from highest to lowest. 

Finally, the rankings of each group are summed up to get the rank sum, S, which 

follows approximately a normal distribution with mean m(m + n + 1)/2 and variance 

mn(m + n + 1)/12. The test statistic, T, is computed by - 

T = 
S – m(m + n + 1)2

[mn + n + 1/12]
 (18) 

Using estimated T-value, the decision can be made whether the two groups have 

same distribution of efficiency or not
9
.    

 

7. Variable Selection and Data 

The selection of variables set in DEA is a critical issue. Inclusion of many 

variables as inputs and outputs may overestimate banks’ efficiency; conversely, 

omission of relevant variables would underestimate banks’ efficiency. There is no 

general consensus among researchers to select input and output variables for 

analyzing banks efficiency (Casu & Giardone, 2002).  

In general, there are two common approaches for selecting inputs and outputs to 

judge banks efficiency: the production approach (Benston, 1965) and the 

intermediation approach (Sealey & Lindley, 1977). In the production approach, 

banks are considered as service providers where output is measured by the number of 

transactions, documents processed etc. Deposits also are considered as output and 

labor, materials, spaces (lands/buildings) are considered as inputs. Due to non-

availability of transaction flow data this approach is rarely used. 

The intermediation approach, in contrast, considers banks as financial 

intermediaries. Under this approach using deposits and other liabilities as inputs 

banks create assets like loans, investments etc. This approach also focuses on total 

cost rather than operating cost that production approach assumes. It is thus argued 

that, intermediation approach might be suitable for studying banking industry as a 

whole (Berger & Humphery, 1997).  

This paper, thus, employs the intermediation approach to study efficiency for 

Bangladesh banking industry. Accordingly, two models are specified as follows- 
 

Table-1: Model Specification 

Models Inputs Outputs 

Model 1 (Fund Intermediation based) 

(CCR-I) & (BCC-I) 

Deposits, Equity and 

Personnel Expense 

Loans and Non-

interest Income 

Model 2 (Income based) 

(CCR-I) & (BCC-I) 

Interest expense and 

other expense 

Interest income and 

non-interest income 

(I) denotes Input Orientation  

                                                 
9. For more details see Cooper, Seiford & Tone (2007), pp. 234-237. 
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It is worthwhile mentioning that instead of using loans as output, net/performing 

loans would give a better efficiency measure. Due to heterogeneous distribution of 

non-performing loans (NPLs) among banks, using loans in model-1 may 

overestimate the efficiency of banks with higher NPLs. But, in model-2, the problem 

might be narrowed since the presence of NPLs is regarded as a constraint or cost of 

expected interest income.  

Finally, to conduct the study, the paper uses data of 36 banks for the period of 

2001-2009. Compiling the data of sample banks from annual reports are then divided 

into two groups based on the ownership structure: state-owned commercial banks 

(SCBs) and private commercial banks (PCBs).  

 

8. Estimation of Results and Analysis 

The overall efficiency score for both Model 1 and Model 2 has been computed 

by using the DEA-Solver software and are reported in Table-2. 

First, we have computed the individual year scores for CCR (I) and BCC (I) 

separately. Then the value of scale efficiency (SE) is computed by dividing scores of 

CCR (I) with BCC (I). The CCR assumes CRS and the score are also called as global 

technical efficiency. BCC, however, assumes VRS and the score are also called pure 

or local technical efficiency.  A bank may operate in locally efficiently but not in a 

globally efficient level due to the presence of scale inefficiency.    

From the Table-2 it is observed that in model-1, under VRS assumption the 

overall efficiency score for all banks [Panel-A] on average was 94.4% for the year 

2001 to 2009. It means that, the banks in Bangladesh could have same amount of 

output with approximately using 5.6% fewer resources than they actually employed. 

The overall trend was increasing, though the sample of 36 banks experienced little 

up-down movement during the sample periods. Under the CRS assumptions the 

average efficiency scores for all samples was 91.3%, and as expected, lower than the 

BCC estimates. This implies that scale inefficiency exists. The magnitude of scale 

inefficiency was 3.3%.      

However, the average efficiency scores greatly varied between model-1 and 

model- 2. In model- 2 the average technical efficiency (TE), pure technical efficiency 

(PTE) and scale efficiency was 76.6%, 87.3% and 87.7% respectively, which was 

lower than model-1.  

Focusing on the global technical efficiency (CCR-Input) measured in model-2 

(76.6%); it is observed that banks in Bangladesh, on average, were performed less 

efficiently than the international standards (86%) during the study period. 
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Table-2: Estimated DEA Efficiency [Software: DEA-Solver LV 3.0] 

Year 

Model 1 Model 2 

CCR(I) BCC(I) 
SE 

CCR(I) BCC(I) 
SE 

TE PTE TE PTE 

Average Scores Average Scores 

Panel A: Full Sample n = 36 

2001 0.893 0.929 0.961 0.723 0.906 0.798 

2002 0.895 0.948 0.944 0.757 0.868 0.872 

2003 0.917 0.947 0.968 0.752 0.873 0.861 

2004 0.879 0.908 0.968 0.742 0.887 0.837 

2005 0.936 0.955 0.980 0.764 0.873 0.875 

2006 0.941 0.961 0.979 0.725 0.829 0.875 

2007 0.891 0.927 0.961 0.762 0.843 0.904 

2008 0.931 0.958 0.972 0.829 0.884 0.938 

2009 0.936 0.960 0.975 0.849 0.901 0.942 

Average 0.913 0.944 0.967 0.766 0.873 0.877 

Panel B: SCBs n = 5 

2001 1.000 1.000 1.000 0.901 1.000 0.901 

002 0.994 0.997 0.997 0.940 0.991 0.949 

2003 0.994 0.995 0.999 0.926 0.996 0.930 

2004 0.977 0.984 0.993 0.950 0.978 0.971 

2005 0.938 0.963 0.974 0.972 0.973 0.999 

2006 0.955 0.967 0.988 0.936 0.955 0.980 

2007 0.888 0.946 0.939 0.864 0.879 0.983 

2008 0.984 0.985 0.999 0.945 0.997 0.948 

2009 0.967 0.982 0.985 0.972 1.000 0.972 

Average 0.966 0.980 0.986 0.933 0.974 0.958 

Panel C:  PCBs  n = 31 

2001 0.882 0.922 0.957 0.755 0.901 0.838 

2002 0.889 0.950 0.936 0.780 0.860 0.907 

2003 0.924 0.957 0.966 0.772 0.865 0.892 

2004 0.879 0.907 0.969 0.771 0.885 0.871 

2005 0.948 0.972 0.975 0.774 0.867 0.893 

2006 0.956 0.979 0.977 0.740 0.823 0.899 

2007 0.931 0.959 0.971 0.784 0.857 0.915 

2008 0.955 0.974 0.980 0.841 0.894 0.941 

2009 0.954 0.969 0.985 0.864 0.902 0.958 

Average 0.924 0.954 0.969 0.786 0.872 0.901 

TE = Technical Efficiency; PTE = Pure Technical Efficiency; SE = TE/PTE = Scale Efficiency; I = 

Input Oriented 

Source: Authors’ calculation 

 

Bank Ownership Structure and Efficiency Scores 

We also compare the performance of SCBs and PCBs (Table-2). Panel B reports 

the efficiency scores of SCBs, while Panel C reports the same for PCBs. The 

estimated results showed that SCBs have the higher average technical efficiency, 

pure technical efficiency as well as scale efficiency than their counterpart PCBs for 

both of the models.  
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Analysis of performance differences using DEA between SCBs and PCBs by 

separating whole samples might give biased estimates towards SCBs since DEA 

estimates efficiency scores considering inputs and outputs of banks within the 

sample. Bank-wise efficiency estimation using the full samples (Table-3) may give 

more comparable and transparent efficiency scores between SCBs and PCBs.  
 

Table-3: Bank-wise average efficiency scores for 2001-2009 

Bank 

Name 

Model-1 Model-2 

CCR-I BCC-I 
SE MPSS 

CCR-I BCC-I 
SE MPSS 

TE PTE TE PTE 

Agrani 

S
C

B
s 

1.000 1.000 1.000 Y 0.639 0.943 0.675 N 

Janata 0.922 0.957 0.963 N 0.621 1.000 0.621 N 

Rupali 0.814 0.832 0.980 N 0.570 0.673 0.859 N 

Sonali  0.886 1.000 0.886 N 0.540 0.944 0.575 N 

BASIC 0.807 0.820 0.984 N 0.843 0.925 0.912 N 

Average* 0.886 0.947 0.963  0.642 0.897 0.683  

Al-Arafah 

P
C

B
s 

0.909 0.939 0.967 N 0.787 0.822 0.955 N 

A B 0.917 0.921 0.995 N 0.661 0.745 0.902 N 

Bank Asia 0.977 0.983 0.994 N 0.737 0.838 0.881 N 

Dhaka 0.874 0.894 0.977 N 0.735 0.891 0.826 N 

DBBL 0.863 0.888 0.972 N 0.711 0.812 0.878 N 

Eastern 0.956 0.959 0.997 N 0.791 0.889 0.895 N 

Exim 0.995 1.000 0.995 N 0.774 0.968 0.800 N 

FSBL 0.927 0.991 0.935 N 0.715 0.838 0.855 N 

IFIC 1.000 1.000 1.000 Y 0.633 0.674 0.941 N 

Islami 0.904 1.000 0.904 N 0.799 1.000 0.799 N 

Jamuna 0.705 0.886 0.769 N 0.751 0.815 0.926 N 

Mercantile 0.893 0.896 0.996 N 0.760 0.901 0.847 N 

NBL 0.936 0.954 0.981 N 0.635 0.729 0.885 N 

NCCBL 0.958 0.961 0.997 N 0.770 0.903 0.855 N 

Prime 0.869 0.892 0.975 N 0.754 0.908 0.833 N 

Pubali 0.834 0.875 0.953 N 0.731 0.807 0.912 N 

Shahjalal 0.992 0.999 0.993 N 0.868 0.959 0.905 N 

SIBL 0.871 0.904 0.964 N 0.820 0.888 0.922 N 

South East 1.000 1.000 1.000 Y 0.853 0.980 0.870 N 

The City 0.830 0.855 0.973 N 0.684 0.728 0.940 N 

Oriental 1.000 1.000 1.000 Y 0.710 0.769 0.910 N 

Premier 0.956 0.975 0.981 N 0.733 0.838 0.881 N 

The Trust 0.831 0.929 0.898 N 0.719 0.782 0.920 N 

UCBL 0.845 0.858 0.985 N 0.730 0.753 0.969 N 

Uttara 0.927 0.947 0.977 N 0.749 0.839 0.904 N 

Citi N.A 0.950 0.954 0.995 N 0.938 0.963 0.972 N 

Habib 0.930 0.983 0.945 N 0.896 0.960 0.933 N 

NBP 0.931 1.000 0.931 N 0.991 1.000 0.991 N 

SCB 0.955 0.988 0.967 N 1.000 1.000 1.000 Y 

SBI 1.000 1.000 1.000 Y 0.984 0.989 0.995 N 

HSBC 0.917 0.931 0.984 N 0.972 0.983 0.988 N 

Average 0.918 0.943 0.968  0.787 0.870 0.904  

Gross  Average 0.913 0.944 0.967  0.767 0.874 0.882  

Note: TE = Technical Efficiency; PTE = Pure Technical Efficiency; MPSS = Most productive 

Scale Size (Optimal Scale); Y = Yes and N = No. 

Source: Authors’ calculation 
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The estimated efficiency scores represented in Table-3 showed that SCBs had a 

lower average TE score than PCBs both in Model-1 and Model-2 during the period 

of 2001-2009. The average PTE score, however, was larger for the SCBs than the 

PCBs. The result indicated that the SCBs were relatively less globally efficient than 

the PCBs.  

The difference between TE and PTE reflects the presence of scale efficiency. It 

is observable from Table-2 and Table-3 that the magnitude of average scale 

inefficiency was 3.3% and 12.3% in model-1 and Model-2 respectively. Emphasizing 

on Model-2 (see Table-3), the average scale inefficiency was higher for the SCBs 

(31.7%) than the PCBs (9.6%). Hardly, both SCBs and PCBs were operating in most 

productive scale size (MPSS
10

) in both models. The result indicated that both 

managerial and scale inefficiency was the cause of global technical inefficiency in 

the banking sector of Bangladesh.  

An inference can be drawn from the above analysis that the PCBs are more efficient 

than the SCBs. However, the following bilateral comparison with DEA provides 

sufficient evidence for attaining more robust conclusion.   

Bilateral Comparison with DEA 

To find out the real picture, we then performed a bilateral comparison with DEA 

(Table-4) which uses the full sample of 36 banks, but allows discriminating the 

different types of banks. This method returns the comparable performance of SCBs 

and PCBs directly in the calculation process. Using a T-test statistics, we found that 

the PCBs mostly outperform the SCBs. In general, it can be inferred that PCBs are 

more efficient than their counterpart SCBs.    

 
Table-4: Bilateral Comparisons using DEA [Software: DEA-Solver LV 3.0] 

       Null Hypothesis: H0: SCBs & PCBs have the same distribution of efficiency scores  

Year 

Average Score Rank Sum 

t-Statistics Results SCBs 

(5) 

PCBs 

(31) 

SCBs 

(5) 

PCBs 

(31) 

Model 1: CCR-I 

2001 1.015 1.646 154 512 2.81 PCBs Outperform SCBs 

2002 1.155 1.658 127 539 1.58 
H0 cannot be rejected 

2003 1.238 1.506 115 551 1.03 

2004 0.952 1.749 161 505 3.13 PCBs Outperform SCBs 

2005 1.363 1.590 100 566 0.34 

H0 cannot be rejected 
2006 1.495 1.796 106 560 0.62 

2007 1.426 1.640 121 545 1.30 

2008 1.456 1.810 117 549 1.12 

2009 1.067 1.558 138 528 2.08 PCBs Outperform SCBs 

                                                 
10. MPSS achieved when a bank’s TE (CCR) score equals PTE (BCC) score. 
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Model 2: CCR-I 

2001 0.520 1.710 169 497 3.50 

PCBs Outperform SCBs 

2002 0.610 1.535 164 502 3.27 

2003 0.627 1.373 165 501 3.32 

2004 0.564 1.493 170 496 3.55 

2005 0.703 1.405 169 497 3.50 

2006 0.628 1.412 169 497 3.50 

2007 0.624 2.113 168 498 3.45 

2008 0.754 1.442 169 497 3.50 

2009 0.753 1.245 170 496 3.55 

Model 1: BCC-I 

2001 0.973 3.914 170 496 3.55 

PCBs Outperform SCBs 

2002 75.208 3.618 139 527 2.13 

2003 1.128 3.134 154 512 2.81 

2004 1.063 3.244 161 505 3.13 

2005 1.027 3.278 162 504 3.18 

2006 1.030 3.025 164 502 3.27 

2007 1.034 2.914 157 509 2.95 

2008 0.933 3.244 170 496 3.55 

2009 0.939 2.614 167 499 3.41 

Model 2: BCC-I 

2001 0.980 4.253 165 501 3.32 

PCBs Outperform SCBs 

2002 0.958 3.440 165 501 3.32 

2003 0.949 2.965 162 504 3.18 

2004 0.935 2.881 170 496 3.55 

2005 0.928 2.712 163 503 3.22 

2006 0.902 2.498 167 499 3.41 

007 0.866 5.138 166 501 3.34 

2008 0.882 4.016 163 504 3.20 

2009 0.930 2.783 159 508 3.02 

Note: Null Hypothesis is rejected at 5% level of significance.  Source: Authors’ calculation 

 

Fluctuation of Efficiency Scores  

Although the overall trend of technical efficiency of the banking industry of 

Bangladesh was increasing over the study period; however, the industry also 

experienced volatility in the change of TE. Chart-1 showed that both Model-1 and 

Model-2 depicted a sudden decline in TE. However, the volatility was relatively 

smoother in case of Model-2. 
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In case of Model-1, a sudden decline in TE was observed in 2004 and 2007. The 

decline in 2004 might be due to deterioration in managerial efficiency. In 2007, 

however, the decline was occurred due to, together with managerial efficiency 

decline, corporatization of three SCBs and continued political uncertainty affecting 

the efficiency of PCBs. At the time of corporatization, the said three SCBs 

transformed their cumulative losses into goodwill which affected the outstanding of 

loans and assets. 

 
Chart-1: Fluctuation in TE, PTE (Full Sample, n = 36) 

 
 

Model-1 Model-2 

Source: Authors’ calculation 

In case of Model-2 a moderate fluctuation in TE was observed in 2004 and 2006. 

In spite of increase in managerial efficiency (PTE) in 2004, one possible reason for 

the decline might be due to the introduction of uniform guideline for writing off bad 

debts in late 2003 by the central bank. Conversely, the decline in TE in 2007 was 

totally contributed by a decline in managerial efficiency which was due to 

unfavorable business environment in 2006.   

However, the above explanation regarding the fluctuation as well as the findings 

of the extent of TE might not be accurate if there is a presence of outlier in the data 

set. An outlier of a data set is defined by an observation which appears to be 

inconsistent with the remainder of that set of data. One of the limitations of DEA is 

that outlier may influence the estimated efficiency scores
11

.  

 

Outliers Detection and Recalculation of Efficiency Scores 

A number of approaches have been proposed for detecting outliers in DEA e.g. 

Anderson & Peterson (1993), Simar (2003), and Tran, Shively & Preckel (2008).  

However, Tran Shively & Preckel (2008) proposed a simple way which is based on 

scalar measures.  The two scalar index they referred as λ-count and λ-weights which 

are defined by
12

 

                                                 
11. In DEA an outlier is regarded as an extremely efficient firm which significantly affects the 

efficiency scores of the other firms. Thus, In DEA an outlier is located at the efficient frontier.  

12. λ is the values of weights of the efficient firms to peer units (to inefficient firms) while  solving 

DEA.  
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λ-Count (Cj) = 1, 0 ijj
 (19) 

λ-Weights (Sj) = 
j

ij  (20) 

The high values of Cj and Sj determine the influential observations in the dataset 

in DEA and these observations are potential outliers. Dropping the most influential 

observations and recalculating DEA excluding the dropping one, the new values of 

CJ and Sj can be achieved. Doing the same procedure in an iterative fashion the 

potential outliers in DEA can be observed. And, finally this process stops when a 

desired degree of convergence in the observed weights has been reached. 

Applying this methodology, we found seven banks as potential outliers in the 

dataset for Model-2
13

. Hence, the final and duplicate sample consists of 29 banks for 

Model-2. However, in case of Model-1, it is hard to find any potential outliers. 

Dropping these seven banks from the dataset for Model-1, it is observed that the 

average efficiency score for all years does not change.  An example of the detection 

of outlier for dataset of Model-2 is reported in Table-5.   

The estimated TE, PTE and SE for the revised sample are reported in Table-6. It 

is observed from Chart-2 that the same pattern of fluctuation has been experienced in 

banking industry of Bangladesh. It indicated that the estimated efficiency scores with 

the full samples are relatively robust and the possible reasons of fluctuation 

explained above seemed plausible. Model-2 showed an increase of TE from 0.766 

(n=36) to 0.896 (n=29) and PTE from 0.873(n=36) to 0.941(n=29) which might be 

expected.   

 
Table-5: Outlier Detection in DEA (Model-2: BCC-I) 

Efficient 

Bank 

Stage-1 

(n=36) 

Stage-2 

(n=35) 

Stage-3 

(n=34) 

Stage-4 

(n=33) 

Stage-5 

(n=32) 

Stage-6 

(n=31) 

Stage-8 

(n=29) 

Cj Sj Cj Sj Cj Sj Cj Sj Cj Sj Cj Sj Cj Sj 

Agrani 3 0.18 3 0.18 3 0.18 3 0.26 0  1 0.04 1 0.04 

Janata 1 0.01 1 0.01 1 0.01 1 0.01 2 0.20 1 0.07 1 0.07 

Basic     11 4.32 16 9.10 12 5.84 13 5.67 9 3.66 

Al-Arafah             2 0.85 

Eastern           9 3.53 7 2.88 

FSBL     0 0 0 0 0 0 0  1 0.09 

Islami 6 0.36 19 1.68 6 0.35 9 0.39 11 1.16 7 0.41 6 0.36 

Jamuna             3 1.10 

Prime         4 0.53 3 0.62 3 0.62 

Pubali         6 0.90 8 1.05 5 0.90 

Shahjalal 18 9.94             

S.East 13 2.65 16 3.47 15 3.95 17 3.35 10 1.76 10 1.70 7 1.36 

Oriental             1 0.11 

Uttara         3 1.37 4 1.87 5 1.97 

Citi NA 1 0.28 1 0.28 1 0.28 4 2.07 13 5.59     

                                                 
13. Out of the seven outliers six banks are foreign owned private banks. These banks operate mainly 

in the metropolitan areas and are especially deals with corporate clients. 
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Habib 2 0.30 2 0.30 2 0.30 1 0.18 1 0.24 2 0.57   

NBP 11 3.18 18 8.61           

SCB 21 3.61 7 1.79 7 1.79 17 3.45       

SBI 0  0  8 2.44 10 3.19 5 1.41 9 2.47   

HSBC 11 3.49 20 7.67 18 8.46         

Average 

Score 

0.882 0.891 0.895 0.896 0.939 0.948 0.971 

Note: Cj=λ-Count; Sj=λ-Sum 
 

 Outlier   Not in the Efficient  Frontier 

Source: Authors’ Calculation 

 

Table-6: Estimated DEA Efficiency with revised sample 

              [Software: DEA-Solver LV 3.0] 

Year 

Model 1 Model 2 

CCR(I) BCC(I) 
SE 

CCR(I) BCC(I) 
SE 

TE PTE TE PTE 

Average Scores Average Scores 

Full Sample n = 29 

2001 0.910 0.961 0.947 0.875 0.950 0.923 

2002 0.896 0.955 0.939 0.889 0.932 0.954 

2003 0.904 0.947 0.955 0.882 0.943 0.937 

2004 0.864 0.928 0.933 0.906 0.950 0.953 

2005 0.924 0.946 0.977 0.910 0.944 0.964 

2006 0.932 0.956 0.975 0.880 0.937 0.938 

2007 0.882 0.925 0.954 0.848 0.906 0.933 

2008 0.923 0.956 0.966 0.926 0.942 0.983 

2009 0.930 0.969 0.960 0.945 0.964 0.980 

Average 0.907 0.949 0.956 0.896 0.941 0.952 

TE = Technical Efficiency; PTE = Pure Technical Efficiency; SE = TE/PTE = Scale Efficiency; I = 

Input Oriented 

Source: Authors’ calculation 

 
Chart-2: Fluctuation in TE, PTE (Revised Sample, n = 29) 

 

  
Model-1 Model-2 

Source: Authors’ calculation 
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Moreover, estimated bank-wise average efficiency scores and bilateral 

comparison with revised samples of 29 banks (Table-7 & 8) reveals the similar result 

that with the full samples (n = 36) i.e. PCBs outperformed SCBs.  

 
Table-7: Bank-wise average efficiency scores for 2001-2009  

               (Revised sample, n = 29) 

Bank 

Name 

Model-1 Model-2 

CCR-I BCC-I SE MPSS CCR-I BCC-I SE MPSS 

Agrani 

S
C

B
s 

1.000 1.000 1.000 Y 0.886 0.971 0.909 N 

Janata 0.922 0.957 0.963 N 0.816 1.000 0.816 N 

Rupali 0.815 0.832 0.980 N 0.701 0.779 0.900 N 

Sonali  0.886 1.000 0.886 N 0.768 0.953 0.798 N 

BASIC 0.814 0.850 0.959 N 0.979 0.985 0.994 N 

Average* 0.887 0.947 0.958  0.830 0.938 0.856  

Al-Arafah 

P
C

B
s 

0.909 0.961 0.946 N 0.927 0.938 0.989 N 

A B 0.921 0.935 0.985 N 0.855 0.873 0.977 N 

Bank Asia 0.986 0.993 0.993 N 0.917 0.938 0.977 N 

Dhaka 0.874 0.907 0.964 N 0.875 0.920 0.951 N 

DBBL 0.863 0.891 0.968 N 0.842 0.874 0.964 N 

Eastern 0.963 0.971 0.992 N 0.973 0.983 0.990 N 

Exim 0.995 1.000 0.995 N 0.973 0.981 0.992 N 

FSBL 0.929 1.000 0.929 N 0.943 0.981 0.961 N 

IFIC 1.000 1.000 1.000 Y 0.849 0.868 0.979 N 

Islami 0.905 1.000 0.905 N 0.930 1.000 0.930 N 

Jamuna 0.706 0.999 0.706 N 0.867 0.972 0.893 N 

Mercantile 0.893 0.897 0.995 N 0.910 0.933 0.975 N 

NBL 0.947 0.969 0.977 N 0.857 0.897 0.957 N 

NCCBL 0.962 0.970 0.991 N 0.929 0.955 0.973 N 

Prime 0.897 0.936 0.958 N 0.929 0.977 0.951 N 

Pubali 0.835 0.878 0.950 N 0.969 0.995 0.973 N 

SIBL 0.880 0.953 0.923 N 0.936 0.966 0.968 N 

South East 1.000 1.000 1.000 Y 0.956 0.981 0.975 N 

The City 0.831 0.859 0.969 N 0.870 0.896 0.970 N 

Oriental 1.000 1.000 1.000 Y 0.794 0.814 0.969 N 

Premier 0.967 0.986 0.980 N 0.915 0.935 0.979 N 

The Trust 0.835 0.969 0.864 N 0.887 0.971 0.916 N 

UCBL 0.848 0.865 0.980 N 0.950 0.970 0.978 N 

Uttara 0.927 0.950 0.973 N 0.967 0.977 0.989 N 

Average 0.911 0.950 0.956  0.909 0.942 0.967  

          

Gross Average* 0.907 0.949 0.956  0.896 0.941 0.952  

Note: MPSS = Most productive Scale Size (Optimal Scale); Y = Yes and N = No. 

Source: Authors’ calculation 
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Table-8: Bilateral Comparisons using DEA with revised Sample  

              Null Hypothesis: H0: SCBs & PCBs have the same distribution of efficiency scores  

Year 

Average Score Rank Sum 

t-Statistics Results SCBs 

(5 ) 

PCBs 

(24) 

SCBs 

(5) 

PCBs 

(24) 

Model 1: CCR-I (n = 29) 

2001 1.023 1.387 119 316 2.540 PCBs Outperform SCBs 

2002 1.160 1.352 92 343 0.982 
H0 cannot be rejected 

2003 1.238 1.291 81 354 0.346 

2004 0.952 1.473 126 309 2.944 PCBs Outperform SCBs 

2005 1.363 1.342 72 363 -0.173 

H0 cannot be rejected 
2006 1.495 1.502 75 360 0 

2007 1.426 1.383 93 342 1.039 

2008 1.456 1.551 90 345 0.866 

2009 1.067 1.386 108 327 1.905 PCBs Outperform SCBs 

Model 2: CCR-I (n=29) 

2001 0.735 1.424 130 305 3.175 

PCBs Outperform SCBs 

2002 0.848 1.195 119 316 2.540 

2003 0.873 1.172 116 319 2.367 

2004 0.760 1.276 130 305 3.175 

2005 0.921 1.188 120 315 2.598 

2006 0.842 1.177 123 312 2.771 

2007 0.788 2.137 114 321 2.252 

2008 0.957 1.348 107 328 1.848 

2009 0.953 1.116 110 325 2.021 

Model 1: BCC-I (n=29) 

2001 0.981 2.173 135 300 3.464 

PCBs Outperform SCBs 

2002 173.299 2.023 111 324 2.078 

2003 1.128 1.666 119 316 2.540 

2004 1.082 1.728 126 309 2.944 

2005 1.028 1.700 127 308 3.002 

2006 1.031 1.739 129 306 3.118 

2007 1.035 1.650 123 312 2.771 

2008 0.933 1.731 135 300 3.464 

2009 0.971 1.623 130 305 3.175 

Model 2: BCC-I (n=29) 

2001 1.007 2.012 130 305 3.175 

PCBs Outperform SCBs 

2002 0.979 1.597 130 305 3.175 

2003 0.999 1.416 122 313 2.713 

2004 0.958 1.476 135 300 3.464 

2005 0.986 1.406 127 308 3.002 

2006 0.945 1.367 131 304 3.233 

2007 0.915 4.905 130 306 3.146 

2008 0.941 3.710 128 308 3.031 

2009 0.981 1.797 120 316 2.569 

Note: Null Hypothesis is rejected at 5% level of significance. Source: Authors’ calculation 
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9. Conclusion 

This paper investigated the efficiency of banks in Bangladesh for the period of 

2001 - 2009. Using DEA, this paper finds that PCBs are performing better than the 

SCBs. In the banking industry as a whole, the overall technical efficiency varies from 

76.6% (Model-2) to 91.3% (Model-1). However, removal of possible outliers slightly 

increases the technical efficiency scores to 89.6% in Model-2. Focusing on the 

income based model it can be inferred that banks in Bangladesh has ample room to 

increase in efficiency, especially in the scale of operations.      
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