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Abstract: The objective of this study is to analyze the technical efficiency of commercial banks operating in Vietnam, with
an analysis of 30 out of 44 existing commercial banks. The author uses a parametric method with a Stochastic Frontier
Analysis (SFA) with independent variables including equity, customer deposits, loans and total operating costs, and the
dependent variable is total operating income. The results show that the mean technical efficiency of Vietnamese commercial
banks in the research period is 0.728, the lowest efficiency is 0.692, the highest efficiency is 0.761. The technical efficiency of
Vietnamese commercial banks in this period is low, the reason for the low efficiency of Vietnamese banks is that during this
period, the Vietnamese banking system has just gone through a difficult period 2008 - 2012 and the Government of Vietnam
restructured the banking system and credit institutions. Among commercial banks that are operating in weak cases, they are
forced to restructure by mergers, acquisitions... this affects the overall average efficiency of the entire Vietnamese commercial
banking system. The research results also show that the group of foreign banks has the highest average technical efficiency,
with an average efficiency of 0.85. The group of state-owned commercial banks with average efficiency ranked second, this
group having an average technical efficiency of 0.76. The group of private banks with the lowest average efficiency, this group
has an average efficiency of 0.71. Foreign banks in Vietnam are subsidiary banks owned by major banking groups in the world
such as HSBC, Shinhanbank, Standard Chartered.... These banks have advantages in capital, experience, and energy.
governance, banking technology advantages... should have the highest operational efficiency. State-owned banks have a longer
history of development than private banks, have capital from the state and have incentives from the government... so they are
more effective than private banks in Viet Nam.
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Due to the importance of improving the performance of
Vietnamese commercial banks in the process of international
integration, many authors have been interested in research
over the past years. However, these studies mainly approach
traditional qualitative analysis methods such as: research by
[1, 2], These studies are qualitative analysis and the scope of
the study focused only on the group of state-owned
commercial banks. Quantitative research on measuring the
performance of commercial banks in general in the country is
still small, although recently there are studies by [3-5],
evaluated the effectiveness of commercial banks based on a
quantitative approach using the two popular methods, SFA
and DEA, but limited the version of the study is an old
research context or is it only researched for some Vietnamese
commercial banks.

The question is the technical efficiency of Vietnamese
commercial banks in the current context, what factors affect

1. Introduction

There are currently 44 active commercial banks in Vietnam,
including four state-owned commercial banks, 31 private
commercial banks and 9 foreign banks. In recent years, the
number of non-bank financial institutions and foreign
commercial banks has increased, from the number of 5 banks
in 2015, by the end of 2019 there were 9 foreign banks in
Vietnam, from The number of 10 financial companies
operating in Vietnam by 2025 has now increased to 16
financial companies. This shows that in the current competitive
and integrated environment, the Vietnamese banking system
must not only maintain its operational efficiency and must
improve its competitiveness with non-bank financial
institutions, especially is competing with foreign banks that are
entering Vietnam market to compete for market share.



18 Linh Trinh Doan Tuan: Technical Efficiency of Vietnamese Commercial Banks

the technical efficiency of Vietnamese commercial banks. To
answer those questions, the goal of this study is to estimate
the technical efficiency by taking a parameter approach with
the Stochastic Frontier Analysis (SFA) method and
identifying the factors that affect technical efficiency. The
technical implications of Vietnamese commercial banks in
the period of 2013 - 2019, from which the recommendations
imply the policy of improving the technical efficiency of
Vietnamese commercial banks.

2. Technical Efficiency of Commercial
Banks

There are two methods to assess the technical efficiency of
banks: non-parametric method and parametric method. Studies
using such non-parametric method include: [6], using data
analysis method (DEA) to estimate the effectiveness of 201
major US banks. The article by M. Ismail studied the
effectiveness of Malaysia's commercial banking system in the
period of 1994-2000 using the data envelope method [7, §]
uses DEA to estimate the technical efficiency for major
banking markets of 15 European countries. [9] uses DEA to
study the performance of 26 banks including domestic banks
and foreign banks operating in South Africa. Or the study of
[10] uses data enveloping method (DEA) to measure the
technical efficiency of banks in countries of Vietnam,
Thailand, Malaysia, Philippines, Indonesia 1998 - 2004. [11]
use the DEA approach to estimate the effectiveness of the
Indian banking system.

In recent years, there have been many studies in many
countries and territories studying the efficiency of banking
industry. [12] uses DEA to estimate technical efficiency (TE),
scale efficiency (SE), cost effectiveness (CE), mixed
efficiency (ME) of commercial banks in 4 ASEAN countries.
[13] uses DEA method to estimate the effectiveness of the
system of 217 commercial banks in 10 countries MENA. [14]
investigated the efficiency of the Mexican commercial
banking system from 2002 to 2012 by using DEA approach.

Studies using SFA methods in the world include: [15] used
the Stochastic Frontier Analysis (SFA) to evaluate the
performance of commercial banks in four countries including
Thailand, Indonesia, Malaysia and Philippines. [16] used the
Stochastic Frontier Analysis (SFA) to study the X efficiency
of China's commercial banking system.

The effectiveness studies of Vietnamese commercial banks
include: [3] used the DEA and SFA approach to evaluate the
performance of Vietnamese commercial banks through a
sample of 32 commercial banks in 2001-2005. [4] analyzed
the effectiveness of 22 Vietnamese commercial banks in
2008 using the DEA data envelope analysis method. [5] with
the approach Data envelope analysis (DEA) and stochastic
boundary analysis (SFA evaluate the -effectiveness of
Vietnamese commercial banks in the period of 2000-2007
and 2008-2012.

In previous studies on the effectiveness of the bank largely
used the DEA method. However, the limitation of DEA

method is that it cannot assess the impact of the inputs on the
outputs, so in this study, the author uses parametric method
with SFA methods to assess the technical efficiency of
Vietnamese banks and the influence of factors on the
technical efficiency of banks.

3. SFA Approach

The technical efficiency of commercial banks can be
estimated using both parametric and nonparametric methods.
In this study, the author estimates the technical efficiency
according to the parametric approach by Stochastic Frontier
Analysis (SFA).

The SFA method is commonly used in analysis models of
production function, cost function or profit function. In this
study uses the Stochastic Frontier Production Function was
proposed by [17, 18]) and developed by [19].

The Frontier production function has the form:

Yi=f(xi;; B) exp(Vi - Uj) (1)

Where:

Yi is the total operating income of the bank i

Xij is the j-th element of the ith bank

B is the coefficient to be estimated (parameter of the
variable Xij)

V; is a statistical error due to random factors and is
assumed to have a normal distribution (iid), N (0, ov?) and is
independent of U.,.

Ui is the technically ineffective part, which is assumed to
be greater than or equal to O and has a half-normal
distribution N (0, 8u®). If U=0 activities of banks on the
boundary, the effectiveness of banks will be maximized
based on existing factors and techniques. If U> 0 operation of
banks is below the boundary, the actual efficiency (Yi) is
lower than the maximum efficiency (Y*) and the difference
(Y * - Yi) is the non-technical efficiency part. The higher the
coefficient is, the lower the technical efficiency and vice
versa (Coelli et al.., 2005).

The technical efficiency (TE) is calculated as follows:

TE=YV/Yi*=f(x;; B) xp(Vi — Up)/ f(x;;; B) exp(Vi)=exp(-Ui) (2)

In which Yi; Yi * is the total actual income and the
maximum income of the i bank; ij (xij; B) is a frontier
production function. The estimates in the paper were
calculated using FRONTIER 4.1 software. The coefficients
were estimated using the maximum likelihood method
through three steps:

(1) The first OLS regression is performed, the coefficients
B except the blocking coefficients are non-biased estimates.

(2) Use grid search to estimate y

(3) The result obtained from step 2 is used as the initial
value of the iterative algorithm according to the Davidon -
Fletcher - Powell Quasi - Newton method to obtain
maximum likelihood estimates.

Then the technical inefficiencies of each firm in each period
will be calculated according to the formula of [20] The
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estimate of the average inefficiencies of each period is only the
algebraic average of the individual values for each bank.

In the SFA method, we need to estimate a production
function, the production function can be estimated by many
different models such as Leontief function, linear production
function, homogeneous production function, production
function CES format, neoclassical function, Cobb - Douglas
function, translog function. In manufacturing economics
there are two commonly used models: Cobb - Douglas
production function and translog production function, we
need to test which function format is more suitable for
research model.

The Cobb - Douglas function:

LnYi:ﬂ() +ﬁ]1nX1i + IB)thgl + IB31HX31 + IB41HX41 + (I/l — Ul) (3)
Translog function:
LnYi=fy + X4y BinX; + =1 Ty fulnXunXy, + (V- Ui) (4)

Where Yi is the total income of the i-th bank (i=1,2..5), Xji
is the j-th inputs of the i-th bank (j=1, 2, 3, 4).

The LR test is used to select the Cobb - Douglas estimation
model (formula 3) or Translog (formula 4) based on the values
of A=-2 [L (HO) - L (H1)]. Where L (HO) is the log - likelihood
value of the Cobb - Douglas model, L (H1) is the log -
likelihood value of the Translog model. If A <value of looking
up table, Cobb - Douglas model is selected, otherwise Translog
model is selected. The value of looking up the table is taken
from table x> with the free turn (df) equal to the parameter

number of A Translog model minus the parameter number of
Cobb - Douglas model. Calculation results show that A=-2
[(87.96) - (70.89)]=-34.14 lookup table value abletable (x%
df=10)=30.58. Cobb - Douglas model selected.

4. Data

The total sample of the study is 30 commercial banks out
of a total of 44 commercial banks operating in Vietnam,
including 2 foreign commercial banks, 4 state-owned
commercial banks and 24 private commercial banks. State
banks include the state-owned commercial banks, private
banks are joint-stock commercial banks owned by
individuals and organizations outside the state, foreign banks
are commercial banks established with 100% capital.
established by foreign banks in Vietnam.

Data sources are taken from annual reports, financial
statements of Vietnamese commercial banks in the period of
2013-2019, and data of the State Bank of Vietnam.

The variables of the model include 4 independent
variables: Equity (X1 - EQT), Deposits from customers (X2 -
DEP), loans (deposits and borrowings from other credit
institutions, loans from the State Bank, and paper issuance).
valuable papers, debt securities, other loans) (X3 - BOR) and
operating expenses (X4 - OPE). The dependent variable is
the total operating income (Y - TOI). The inputs and outputs
are shown in tables 1 and 2.

Table 1. Summary of Descriptive Statistics.

Variables Obs Mean Std. Dev Min Max
Y — Total operating income 210 7,820,778 1.08e+07 449,555 58,295,114
X1 — Equity 210 15,593,882 1.67¢+07 1,228,606 79,271,061
X2 — Deposits 210 171,761,012 2.40e+08 8,602,306 1,271,868,809
X3 — Loans 210 40,638,942 5.44e+07 20,117 284,253,744
X4 — Operating expenses 210 3,575,858 4,479,873 277,407 23,900,787
Table 2. Bank inputs and outputs in Vietnam 2013-2019.
Output Input
Y X1 X2 X3 X4
Mean 4,723,099 11,680,351 99,942,367 21,624,211 2,429,296
2013 Max 25,610,606 53,294,196 568,691,890 97,029,946 15,152,405
Min 449,555 3,184,117 8,602,306 20,117 277,407
Mean 5,065,992 11,892,640 121,162,982 25,507,188 2,521,698
2014 Max 25,734,434 54,180,569 656,271,081 126,462,266 14,897,783
Min 475,083 1,228,606 11,834,167 220,728 290,585
Mean 6,008,956 13,465,089 143,974,796 28,184,379 2,929,315
2015 Max 30,837,132 54,933,977 763,361,419 189,934,139 16,006,100
Min 566,580 3,217,325 13,141,759 945,771 339,842
Mean 7,143,689 14,141,114 152,129,521 34,197,927 3,484,223
2016 Max 35,424,606 60,306,764 866,084,070 200,497,038 18,410,421
Min 726,660 1,777,528 14,168,928 1,033,791 371,853
Mean 9,093,449 15,418,842 198,571,746 48,942,669 4,062,239
2017 Max 42,991,248 63,765,283 1,007,694,065 256,541,775 19,502,732
Min 754,926 3,218,141 14,849,499 1,060,550 402,234
Mean 10,360,694 19,293,580 226,976,627 61,084,118 4,513,529
2018 Max 52,826,939 65,021,293 1,105,665,665 265,280,791 23,568,323
Min 844,328 3,230,077 15,289,392 2,259,151 449,103
Mean 12,349,567 23,265,558 259,569,043 64,932,105 5,090,704
2019 Max 58,295,114 79,271,061 1,271,868,809 284,253,744 23,900,787
Min 863,644 3,560,114 16,277,630 2,380,561 486,328
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Output Input

Y X1 X2 X3 X4
Mean 7,820,778 15,593,882 171,761,012 40,638,942 3,575,858
Max 58,295,114 79,271,061 1,271,868,809 284,253,744 23,900,787
Min 449,555 1,228,606 8,602,306 20,117 277,407

5. Results and Discussion

The estimation results by MLE method in Table 3 show
that, among the input factors, operating cost (EQT - 4) is the
component with the strongest impact on total income of
banks in the period. In addition, equity also has a great
impact on the income and performance of banks. This is
consistent with the fact that large commercial banks are often

more efficient. On the other hand, large equity means that
banks can increase their total assets, which is consistent with
the results of the analysis of operational efficiency, most of
the banks with high operating efficiency are among large-
scale commercial banks. In addition, customer deposits and
loans are closely related to the bank's total operating income.
Controlling costs, limiting loans, maintaining a reasonable
balance of customer deposits will help banks maintain and
increase income and operational efficiency.

Table 3. Model estimation results.

coefficient standard-error t-ratio

EQT (B1) 0.13409282E+00 0.31419149E-01 0.42678691E+01
DEP () 0.21525844E-01 0.41157250E-01 0.52301463E+00
BOR (B3) -0.13256445E-01 0.17673450E-01 -0.75007678E+00
OPE (B4) 0.96018279E+00 0.54659397E-01 0.17566655E+02
Constant (B) -0.77872516E+00 0.50340474E+00 -0.15469166E+01
sigma-squared 0.36778413E-01 0.96722814E-02 0.38024548E+01
gamma (y) 0.50388482E+00 0.11250277E+00 0.44788658E+01
mu () 0.27226519E+00 0.79458692E-01 0.34264998E+01
Eta (n) 0.51343804E-01 0.18286165E-01 0.28077951E+01
log likelihood function 0.87958239E+02

LR 0.99317992E+02

Observations: 210

The result of the coefficient y in the model is 0.5 # 0,
representing the inefficiency component of the model's error,
which shows that it is necessary to include a random
component in the estimation model and reliable. The
coefficient N indicates the efficiency change over time, the
estimated results N=0.051 show that the efficiency of banks
tends to increase in the research period.

Efficiency of banks by SFA method according to [20]
process, after estimating the random margin production
function in the above step, using Frontier 4.1 software, the

technical efficiency of banks is presented. In Table 4, the
results show that the average efficiency of the entire system
during the study period is 0.728, the lowest efficiency is 0.43,
the highest efficiency is 0.94. This result also shows that the
efficiency of Vietnam's commercial banks in the period 2013
- 2019 is relatively low, with this result if the output average
does not change, commercial banks can save money. 27%
maximum of input.

Table 4. Technical efficiency of Vietnamese commercial banks in the period of 2013 — 2019.

Banks 2013 2014 2015 2016 2017 2018 2019
1 ACB 0.608 0.623 0.638 0.652 0.666 0.680 0.693
2 AGB 0.607 0.623 0.638 0.652 0.666 0.680 0.693
3 ABB 0.629 0.644 0.658 0.672 0.686 0.699 0.711
4 BAB 0.794 0.803 0.812 0.820 0.828 0.836 0.844
5 BVB 0.729 0.740 0.751 0.762 0.772 0.782 0.792
6 BIDV 0.836 0.843 0.851 0.858 0.864 0.870 0.876
7 EIB 0.552 0.569 0.585 0.601 0.616 0.631 0.646
8 HDB 0.677 0.691 0.704 0.716 0.728 0.740 0.751
9 HSC 0.729 0.741 0.752 0.763 0.773 0.783 0.793
10 KLB 0.581 0.597 0.613 0.628 0.643 0.657 0.671
11 LVB 0.619 0.634 0.648 0.663 0.676 0.690 0.703
12 MSB 0.577 0.593 0.608 0.624 0.638 0.653 0.667
13 MBB 0.867 0.873 0.879 0.885 0.890 0.895 0.900
14 NAB 0.678 0.691 0.704 0.717 0.729 0.740 0.751
15 NCB 0.483 0.501 0.518 0.535 0.552 0.569 0.585
16 OCB 0.798 0.807 0.815 0.824 0.832 0.839 0.847
17 PGB 0.711 0.723 0.735 0.746 0.757 0.768 0.778
18 STB 0.495 0.513 0.530 0.547 0.564 0.580 0.596
19 SGB 0.755 0.766 0.776 0.786 0.795 0.804 0.813
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Banks 2013 2014 2015 2016 2017 2018 2019
20 SCB 0.545 0.562 0.578 0.594 0.610 0.625 0.640
21 SEA 0.603 0.618 0.633 0.648 0.662 0.676 0.689
22 SHB 0.680 0.693 0.706 0.718 0.730 0.741 0.753
23 SHI 0.920 0.924 0.927 0.931 0.934 0.937 0.940
24 TCB 0.838 0.846 0.853 0.860 0.866 0.872 0.878
25 TPB 0.765 0.775 0.785 0.794 0.803 0.812 0.821
26 VIB 0.703 0.716 0.728 0.739 0.751 0.761 0.772
27 VAB 0.681 0.694 0.707 0.719 0.731 0.743 0.754
28 VCB 0.794 0.803 0.812 0.820 0.829 0.836 0.844
29 CTG 0.661 0.675 0.688 0.701 0.713 0.726 0.737
30 VPB 0.855 0.861 0.868 0.874 0.880 0.885 0.891
Mean 0.692 0.705 0.717 0.728 0.740 0.750 0.761
Max 0.920 0.924 0.927 0.931 0.934 0.937 0.940
Min 0.483 0.501 0.535 0.552 0.552 0.569 0.585

From the table of technical efficiency of banks (Table 4)
shows that the technical efficiency of banks increases year by
year in the average, largest and smallest. Most banks also
show that most of the efficiency has improved year by year,

although the rate is not large and breakthrough, this shows
that the process of restructuring the commercial banking
system of Vietnam is gradually taking effect. fruit.

Table 5. Descriptive statistics of Vietnamese banks' technical efficiency.

TE Number of banks

2013 2014 2015 2016 2017 2018 2019
09-1.0 1 1 1 1 1 1 2
0.8-<0.9 4 7 7 7 7 9 8
0.7-<0.8 9 6 10 11 11 9 11
0.6-<0.7 10 10 8 8 9 9 7
0.5-<0.6 4 6 4 3 2 2 2
<0.5 2 0 0 0 0 0 0
Total 30 30 30 30 30 30 30
Mean 0.692 0.705 0.717 0.728 0.740 0.750 0.761
Max 0.920 0.924 0.927 0931 0.934 0.937 0.940
Min 0.483 0.501 0.535 0.552 0.552 0.569 0.585

During the research period, the group of highly efficient
banks has been stable over the years, the data in Table 5
shows that in 6 years, there is 1 commercial bank with
technical efficiency from 0.9 or more is Shinhanbank (SHI),
which is the foreign bank, in 2019, there is one more bank in
the effective level from 0.9, MBBank (MBB). The group of
banks with 0.8 or more efficiency had 4 commercial banks in
2013 and increased to 7 commercial banks in 2014, this
number was stable for 4 years and then increased to 9 banks
in 2018 and 8 banks in 2019. Effective group from In 0.7
2014, there were 6 banks, in the remaining years the number
of banks was between 9, 10 and 11. Commercial banks in the
group with technical efficiency below 0.6 decreased
gradually over the years, this shows that many weak
commercial banks have Successfully restructured and
improved its operational efficiency.

The research results are presented in Table 6 showing that
in the study period, the group of foreign banks with the
highest average efficiency was 0.846, followed by the group
of state owned banks with average efficiency. With an

average of 0.757 and lower ranked as a group of private
banks with an average efficiency of 0.713, and from 2013 to
2019 this position has not changed, foreign banks always
lead in the efficiency level. ranked second is still the group of
state-owned banks, the group of joint stock commercial
banks ranked last in terms of efficiency in various types of
commercial banks in Vietnam. The foreign banks in Vietnam
in the sample have 2 commercial banks with 100% foreign
capital, which are subsidiary banks of leading financial
groups in the world and the continent, these commercial
banks have advantages in capital and technology, experience,
people... should be most effective. The group of state-owned
banks has the oldest development process, has advantages in
size and many priorities from the government... so their
efficiency is higher than the group of joint stock commercial
banks. In the research period, other than some commercial
banks with high scale and efficiency such as ACB, MBBank,
Techcombank, VPBank... there are still many small-sized
commercial banks and some weak commercial banks in the
restructuring area. leading to low average efficiency.

Table 6. Descriptive statistics of technical efficiency by ownership type.

Ownership Period 2013 2014 2015 2016 2017 2018 2019
Mean 0.757 0.725 0.736 0.747 0.758 0.768 0.778 0.788
State Banks Max 0.876 0.836 0.843 0.851 0.858 0.864 0.870 0.876
Min 0.607 0.607 0.623 0.638 0.652 0.666 0.680 0.693
Private Banks Mean 0.713 0.676 0.689 0.701 0.713 0.725 0.737 0.748
Max 0.900 0.867 0.873 0.879 0.885 0.890 0.895 0.900
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Ownership Period 2013 2014 2015 2016 2017 2018 2019
Min 0.483 0.483 0.501 0.518 0.535 0.552 0.569 0.585
Mean 0.846 0.824 0.832 0.840 0.847 0.853 0.860 0.866
Foreign Banks ~ Max 0.937 0.920 0.924 0.927 0.931 0.934 0.937 0.940
Min 0.729 0.729 0.741 0.752 0.763 0.773 0.783 0.793

6. Conclusions

The study using SFA method to estimate the production
function and technical efficiency according to the process of
Battese and [20] with the help of Frontier 4.1 software. The
results show that the average technical efficiency of the
whole system in the study period is 0.728, the lowest
efficiency is 0.692, the highest efficiency is 0.761. The group
of banks with technical efficiency from 0.9 and above is very
few, only 1/30. This result shows that commercial banks have
not entered the sustainable development trajectory after the
period of global economic crisis and restructuring the
financial and banking system of the Government. The study
also found that among the input factors, operating costs and
equity have the strongest impact on the total income of
commercial banks in Vietnam.

From the above results, in order to increase the operational
efficiency in the banking system in the coming time, banks
need to strengthen and gradually develop the scale and
develop a reasonable cost management policy to increase.
performance efficiency. At the same time, the determination
of customers' loans and deposits at a more effective level not
only ensures safety in operation but also contributes to safety
for the whole system. Furthermore, banks should actively
attract and cooperate with international capital sources to
increase their working capital potentials, meeting the
liquidity needs of the economy.
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