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Abstract - Since banking system is considered as the lifeblood of the national economy in Vietnam with its 
activity encompasses all socio-economy, evaluating bank’s performance efficiency is one of the important 
subjects for societies in general and for the banks in particular. Many researchers have researched in this field. 
However, there are not many researches focusing on comparing the differences results causing by using the 
different approaches. The main purpose of this research work is firstly to evaluate the efficiency of commercial 
banks in Vietnam generally, then to make the comparison between the intermediation approach’s results and 
profit-based approach’s in order to find out the differences. The non-parametric approaches- Data Envelopment 
Analysis (DEA) is used to evaluate efficiency of Vietnamese commercial banks during the period 2010-2015. 
 
Index Terms - DEA; Efficiency of commercial banks, intermediation approach; profit-based approach  
 
I. INTRODUCTION 
 
Banking system, in which commercial banks are the 
main component, plays an important role in economy 
development of any country. In Vietnam, commercial 
banks have become an integral part of the national 
economy as they are considered as the effective tools 
usedby the State in regulating the macro-
economy.Throughcredit operation and 
paymentamong commercial banks within the system, 
commercial banks have contributed in expanding or 
reducing the amount of money in circulation. 
Moreover, by granting credits to the economy, 
commercial banks carry out the cash flow, gather and 
divide the capital of the market effectively. 
Vietnambanking system experienced the large 
number of participants. However, due to the high 
rising competitiveness and the implementation of 
“Restructuring the credit institutions system in the 
2011-2015 periods”, the number of banks has been 
reduced [1]. Since small banks will hardly exist if do 
not expand their scale and enhance their strength, 
many resolutions were implemented and M&A 
among banks was indispensable. After these 
solutions, commercial banks performances were 
dramatically changed and showed the better operating 
performance and were ranked in the top of 100 
strongest banks of Asia Pacific in 2016 [2]. Since 
banking system is considered as the lifeblood of the 
national economy, evaluating bank’s performance 
efficiency is one of the important subjects. Past 
studies on Vietnamese commercial bank efficiency 
mainly focus on evaluating the efficiency of bank in 
general (such as Dang-Thanh Ngo, 2012; Nguyen, 
2007; Nguyen and B. DeBorger, 2008). Comparative 

study on bank efficiency from different approaches is 
still considered small. This motivates the author to 
undertake this study to fill the gap.  
 
II. EFFICIENCY AND EFFICIENCY 
MEASUREMENT IN BANKING 
 
One DMU (decision making unit) will be considered 
to be more efficient than others if it can produce more 
outputs by using the same or less input or it can 
produce the same outputs by using less input than 
others do [3].There are two basic approaches, the 
parametric and non-parametric ones to measure 
efficiency. In compare, on-parametric approach is 
simpler as it does not require for any functional form 
hypothesis except requiring for inputs and outputs 
[4].Nowadays, Data Envelopment Analysis has been 
widely used in evaluating the relative efficiency of 
DMU. The first DEA model called CCR model was 
proposed by [5], which is based on Debreu and 
Farell’s productivity concept measuring the 
efficiency by calculating the ratio of one single input 
to one single output[6]. CCR model applied the 
productivity concept in the situation in which there 
are more than one outputs and inputs with constant 
returns to scale (CRS).In this method, any units on 
the efficiency frontier are said to be efficient and their 
efficiency rates equal 1. The units below the 
efficiency frontier line have efficiency rates less than 
1, which show a level of their inefficiency. The 
efficiency rate defined in this way takes the values 
from 0 to 1. The basic CCR model is written as the 
following formula. 
 
Max {휃  = ⋯ 

 ⋯
} 
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Subject to: ⋯ 
 ⋯

≤ 1∀k = 1, … , n 

 푣 , … ,푣 ≥ 0 
 푢 , … , 푢 ≥ 0 
Where is a parameter that expresses technical 
efficiency and is a vector that corresponds to peer 
weights.  
n = number of DMUs under analysis; 
s = number of outputs; 
m = number of inputs. 
 
In 1984, banker et al proposed another model called 
BCC model which measures the technical 
efficiency in the situation the variable returns to scale 
(VRC) by adding one constraint to the CCR model:  

Max휃 = ∑ 푢 푦  + w 
Subject to: 
(1)∑ 푣 푥 = 1 
(2) ∑ 푢 푦  - ∑ 푣 푥  +w≤ 1 for all k = 1,2,…,n 
(3)푢  ≥ ε 
(4)푣 ≥ ε 
(5) w free 
 
Furthermore, there are two options for calculating 
technical efficiency: (1) input-oriented and (2) 
output-oriented. If we are interested in maximizing 
the outputs by using given inputs, output-oriented 
technical efficiency will be more suitable and on the 
other hand input-oriented technical efficiency is used 
when minimizing the inputs by using the given output 
[6]. 
 
III. MODEL INPUTS AND OUTPUTS 
 
In the field of bank efficiency, there are five different 
approaches can be used to define inputs and outputs: 
(1) the intermediation approach; (2) the production 
approach; (3) the asset approach; (4) the user cost and 
(5) the value added approach in which the production 
and the intermediation approaches are the most 
popularly used ones [7]. When evaluating bank 
efficiency, there is one controversy of whether 
deposit is input of output. [8] pointed that deposits are 
so cheap when treated as output and why people 
provide deposits to banks when it treated as input. In 
the intermediation approach, banks are assumed to 
use deposit and other assets to produce loans and 
investment. Therefore, deposits are treated as output. 
However, other different approaches such as 
productivity approach and value-added approach or 
user cost approach suggest that deposit should be 
considered as output of banks since it is a part of 
customer’s opportunity cost and it also participated in 
creating added value for banks. Therefore, it is a 
problem when choosing the main categories of inputs 
and outputs.  
In intermediation approach, banks are considered as 
the financial intermediaries that make profit by 
borrowing funds from depositors then lending them 
to creditor. In this approach total loan is defined as 

outputs while deposit value and some expenses and 
costs related to the funds bank borrows from 
depositors are considered as the inputs such as labor 
cost, capital. Recently, another variation of the 
intermediation approach called profit-based approach 
has been adopted, which considers revenue 
components (e.g. interest income, non-interest 
income, etc.) are outputs while cost components (e.g. 
labor expense, interest expense, etc.) are inputs. This 
approach is argued to be more appropriate in 
capturing the diversity of strategic responses by 
financial firms in the face of dynamic changes in 
competitive and environmental.  
 
In this study, there are two approach are used: the 
intermediation approach and profit-based approach.  
 
Table 1 below shows the model inputs and 
outputs. 
 
Factors  Intermediation 

approach 
Profit-based 
approach 

Inputs X1-Labor expense X1-Labor expense 
X2-Fixed asset X2-Interest expense; 
X3-Total deposits X3-Total deposits 

Outputs Y1-Total loans Y1-Total loans 
Y2-Investment Y2-Interest income 

Table1 Model inputs and outputs 
 
The sample size of this study includes 14 Vietnamese 
commercial banks including two groups: (1) large 
size commercial banks which have charter capital 
greater than VND 10 thousand millions and medium 
size ones which have charter capital less than VND 
5000 million. The time period includes 6 years from 
2010 to 2015.All data of these 14 banks are collected 
from their financial statements as well as annual 
reports. Besides, Vietnamese website for statistics 
such as cafeF and Vietstock are helpful resource for 
obtained needed information and figures.  
 
IV. EMPIRICAL RESULTS 

 
Before conducting further analysis, correlation 
analysis firstly examined to make sure the high 
relationship between inputs and outputs of both 
approach. Data from all 6 years were tested for 
correlation but there only results of year 2015 are 
presented. Table 2 below shows the correlation 
results for the year 2015. Results show the high 
correlation between inputs and outputs (greater than 
0.7 to close to +1) except the medium correlation 
coefficient between input-Investment and two outputs 
(around 0.4 to 0.7).  These high and medium 
correlations between inputs and outputs of each year 
are suitable with DEA theory- the relationship 
between inputs and outputs must be equally 
increasing or decreasing and also demonstrate very 
clearly the fact that the researcher’s choice of inputs 
and outputs are appropriate.  
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Intermediation approach Profit-based approach 
 
Inputs 

Outputs  
Inputs 

Outputs 
Y1 Y2 Y1 Y2 

X1 0.955 0.466 X1 0.955 0.982 
X2 0.815 0.617 X2 0.981 0.990 
X3 0.983 0.658 X3 0.983 0.987 

Table 2 Correlation coefficient between inputs and output 
(year 2015) 

 
In this study, CCR and BBC model areadapted in 
order to measure bank efficiency and since this study 
is interested in minimizing the input, therefore, input-
oriented is selected. Table 3 and table 4 show the 
efficiency score of both approaches respectively 

 
DMUs CCR BCC 

DMU1 0.949 0.957 

DMU2 0.931 1 

DMU3 1 1 

DMU4 0.901 0.906 

DMU5 0.804 0.863 

DMU6 0.977 0.979 

DMU7 0.841 0.872 

DMU8 0.682 0.705 

DMU9 0.927 0.946 

DMU10 0.813 0.920 

DMU11 0.972 0.989 

DMU12 0.875 0.901 

DMU13 0.858 0.950 

DMU14 0.885 1 

Av. 0.887 0.928 
Table 3: Model’s Efficiency Score (Intermediation approach) 

 
DMUs CCR BCC 

DMU1 1 1 

DMU2 0.967 1 

DMU3 1 1 

DMU4 0.987 0.993 

DMU5 0.974 0.978 

DMU6 0.974 0.987 

DMU7 0.947 0.961 

DMU8 0.963 0.973 

DMU9 1 1 

DMU10 0.986 0.994 

DMU11 0.978 0.982 

DMU12 0.960 0.974 

DMU13 0.950 0.983 

DMU14 0.880 1 

Av. 0.969 0.987 
Table 4 Model’s Efficiency Score (Profit-based approach) 

 
The comparison between intermediation approach 
and profit-based approach showed the considerable 
differences. Overall, the CCR model’s result under 
intermediation approach is 8.2% lower the result 
under profit-based approach (average efficiency 
score: 0.887 and 0.969 respectively). In case of BCC 
model, overall average efficiency score of 
intermediation approach presented 5.9% lower than 
result under profit-based approach. In addition, there 
is a difference in the number of efficient DMUs under 
two approaches. Some DUMs which are inefficient 
under intermediation approach turned into the 
efficient ones under profit-based approach. In 
general, bank efficiency score under intermediation 
approach is lower than under profit-based approach 
mainly caused by the output-investment. Data 
showed that investment of these 14 DMUs did not 
show the equally increasing or decreasing with the 
inputs. Therefore, it seems to be not appropriate 
choosing investment as an output when evaluating 
Vietnamese commercial bank efficiency. This 
conclusion is supported by the low correlation 
coefficient between investment and selected inputs.  
 
It is noted that results of both CCR and BCC model 
under intermediation approach show an increase in 
average efficiency score. On the other hand, results of 
profit-based approach showed the slightly decrease. 
Despite using some different inputs and outputs in 
these two approaches, some variables were kept the 
same such as total deposit; total loan; labor expense 
and while outputs-investment doesn’t count a large 
proportion in total outputs (less than 3%). Therefore, 
the differences in results of two approaches are 
mainly caused by two variables: (1) interest expense 
and (2) interest income.  
Table 5 summarize the differences between these 
approach’s results 
 
Typ
es  

Interme
diation 
approac

h 

Profit-
based 
approa

ch 

Differen
ce 

 
CC
R 

Number of 
efficient 
DMUs 

1 3 -66.7% 

Number of 
inefficient 

DMUs 
13 11 18.2% 

Number of 
efficient 

DMUs ratio 
7.1% 21.4% 14.3% 

Average 0.887 0.969 -8.5% 
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efficient 
score 

 
BC
C 

Number of 
efficient 
DMUs 

3 5 -40.0% 

Number of 
inefficient 

DMUs 
11 9 22.2% 

Number of 
efficient 

DMUs ratio 
21.4% 35.7% 14.3% 

Average 
efficient 

score 
0.928 0.987 -6.0% 

Table 5: Intermediation approach Vs. Profit-based approach 
 

CONCLUSION 
 
In this paper, an integrated analysis of 14 Vietnamese 
large and medium size commercial banks was 
presented, using the latest available data during time 
period 2010-2015. In order to measure bank’s 
efficiency, DEA was employed in this paper. Bank’s 
efficiency was evaluated under two different 
approaches: (1) intermediation approach and (2) 
profit-based approach. The comparison results of 
both approachesseem to be interesting and weakly 
related. Results of CCR and BCC model under 
intermediation approach indicated an increase in 
bank’s performance efficiency-average efficiency 
score increased while the results of profit-based 
approach showed the opposite trend for both CCR 
and BCC models. However, these results indicated 
one thing in common that more than 60% of DMUs 
in this research are inefficient. Although the results 
under two approaches are weekly related, it is hard to 
determine which approach is more appropriate. 

However, the author recommends that using 
investment as output when evaluating bank’s 
performance efficiency is not reasonable as 
Vietnamese commercial banks do not use much funds 
borrowing from customers and other depositors to do 
investment, thus investment is not the major activities 
of Vietnamese commercial bank. It is better to use 
variable reflecting bank’s major business activity to 
measure bank’s efficiency. It seems to be more 
appropriate to use the combined variables from both 
balance sheet and income statement.  
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