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 The paper examines the effect of concentration on performance in the Vietnamese commercial banks during the 
period 2005-2012, using the concentration ratio and the Herfindahl-Hirschman index to measure the level of 
concentration in the banking sector. We find a clear trend of decreasing concentration of the Vietnamese banking 
sector over the analyzed period, along with an increase in competition. The results of the competitive analysis based 
on The Panzar-Rosse model show a status of monopoly competition market has formed in the banking sector. With 
respect to the effects of concentration on banks’ performance, the study finds a negative relationship between the 
concentration of the market and operational performance of the commercial banks in the context of monopoly 
competition. We conclude that high competition and less concentration stimulate the banking sector to achieve a 
more balanced allocation of credits and promoting sustainable economic growth. 
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1. Introduction 

The market power model can be divided into two groups. The first group consists of structural models, the second group includes 
models in the reduced form. Important models in the structural model group include the Monti-Klein model (Klein, 1971) for 
monopoly competition and the Salop model (Salop, 1979) which deals with spatial competition. These models, along with new 
industrial organization models (NEIO), have been available since accurate and direct measurements of market power. However, 
the application of these models in empirical studies is still relatively rare due to data and estimation problems that prevent 
appropriate statistical tests. Reduced model is a better simulation of market power. This model became popular in research, led 
by the Structure - Conduct – Performance (SCP) model and more recently the Panzar-Rosse model. Within the group of 
simplified models, two different subgroups are distinguished: price-based models and models based on variables that represent 
market power. Input price is the most prominent feature in the Panzar-Rosse model, in which the competition measure (H) is 
defined as the sum of the elasticities of revenues with respect to price factors. An estimated value of H equal to 1 means perfect 
competition. H with a value between 0 and 1 indicates monopolistic competition status, and H less than 0 indicating monopoly 
market status. In fact, due to very rare and unreliable pricing information in the banking market, the Panzar-Rosse model is 
limited in application. In addition, this model ignores product differentiation, and it assumes a long-term equilibrium, zero 
returns in the market, and a flat marginal cost curve. In general, the Panzar-Rosse model has its advantages, but it is quite ideal 
for market power testing in the banking market since it depends on price information. 
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The most common simplified model that does not require price information is the SCP model. The SCP model can model any 
form and scale of market power that affects the operational efficiency of banks through the structure. In addition, the SCP model 
can incorporate nonlinear average cost curves (which have been shown to exist in the banking sector, see Molyneux, Altunbas, 
and Gardener (1997)). On the other hand, this type of model provides relatively convenient measures for market power. A 
review of international studies shows that, in general, international studies have only shown that market power affects banks' 
operational performance. However, up to now, according to the author's best knowledge, there has not been an in-depth study 
to consider the impact of market power on the operational performance of commercial banks in Vietnam. Our paper, therefore, 
extends the existing knowledge about crucial parameters of the banking industry. Moreover, by employing the methodology 
mostly used in international as well as national analysis of banking concentration and competition, the results on the Vietnamese 
banking sector are easily comparable with findings of other similar studies. 
 
The aim of this paper is to examine the degree to which the concentration affect performance in Vietnamese commercial banks 
during the period 2005-2012. We analyze competition and concentration after year 2005 when the new Enterprises Act and 
Competition Law has been implemented by the Vietnamese government. We use the concentration ratio and the Herfindahl-
Hirschman index to estimate the degree of concentration of the Vietnamese banking industry and its effects on performance in 
commercial banks. The structure of this paper is as follows. After the introduction, the second section describes methods and 
data used in the paper and the third section overviews the concentration of the Vietnamese banking sector. The fourth section 
presents empirical results and discussion. The last section concludes. 
 
2. Methods and data 

 
2.1. Econometric models 

 
2.1.1. Model specification: concentration of Vietnamese banking sector 
 
The paper starts from the SCP model and Gajurel and Pradhan (2012) to develop a price-based econometric model to identify 
the concentration of the banking market. The model is as follows: 
 

_ _  
 

(1) 

where 
- lnREVN is total interest revenue (in logarithm form). 
- lnINTC is the total interest expenses (in logarithm form). 
- lnNON_INT_EXPENSE is total other operating expenses (in logarithm form). 
- LOAN is the ratio of total loans to total assets. 
- lnTA is total assets (in logarithm form). 
- EQUITY is the ratio of equity to total assets; 
- u is the bank-specific characteristic effect. 
- e is the error terms, including time-variance effects.  
 
The first three independent variables are prices of inputs such as funding, labor and capital; the remaining three independent 
variables are control variables of the bank characteristics. Because the Panzar and Rosse models have a log-linear form, the sum 
of the price-weighting coefficients of the inputs is considered “H-statistic”.  We regress the concentration model 1, using 
methods of Pooled Ordinary Least Squared Regression (OLS), Fixed-effects panel model (FEM) and Random-effects panel 
model (REM).  
 
2.1.2. Model specification: effects of competition on performance in Vietnamese commercial banks 
 
The paper starts from the SCP model (Model 2) and Gajurel and Pradhan (2012) to develop a price-based econometric model 
to identify the effect of competition on commercial banks’ performance of the in Vietnam. The model is as follows: 
 

_ 35  (2) 
 
where,  
- lnREVN is total interest revenue (in logarithm form). 
- lnINTC is the total interest expenses (in logarithm form). 
- lnNON_INT_EXPENSE is total other operating expenses (in logarithm form). 
- LOAN is the ratio of total loans to total assets. 
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- lnTA is total assets (in logarithm form). 
- EQUITY is the ratio of equity to total assets; 
- HHI_CR35 is the Herfindahl-Hirschman index, and the concentration ratio (namely: CR3 and CR5). 
 
The concentration ratio (CR) shows the degree to which an industry is dominated by a small number of large firms. For example: 
CR3 and CR5 are the total share of the three (and five) largest firms in the industry, respectively. It has been frequently used in 
empirical studies as proxies for concentration of any kind of industry. The Herfindahl-Hirschman index is the measure of 
concentration. Bikker and Haaf (2002) defined HHI as the sum of the squares of the bank sizes measured as market shares. It 
takes the following form: 
 

	 	  
(3) 

 
where n is the number of banks in the banking sector, qk is the volume of the output of the bank k, k = 1, 2,…,n, Q is the volume 
of the output of the banking sector and rk is the share of the output of the bank k to the output of the banking sector. The HHI 
index ranges between 0.01 and 1.0. In practice, the value of the HHI is multiplied by 10000 and then HHI indices below 1000 
show a very low concentration, between 1000 and 1800 show a moderate concentration, above 1800 show a very high 
concentration of the banking system, whereas the index equal to 10000 shows a full concentration (monopoly). 
 
Model 2A: The market power variable is measured by the following indicators: (1) The value of a bank's deposits over total 
value of deposits of commercial banks, (2) The value of total assets of a bank banks in total assets of commercial banks, (3) The 
value of loans of a bank in total value of loans of commercial banks; and the market concentration index is measured by HHI 
of (1) banks’ deposits, (2) banks’ total assets, (3) banks’ loans; 
Model 2B: The market power variable is measured by the following indicators: (1) The value of a bank's deposits over total 
value of deposits of commercial banks, (2) Value of total assets of a bank banks in total assets of commercial banks, (3) The 
value of loans of a bank in total value of loans of commercial banks; and the market concentration index is measured by CR3 
of (1) banks’ deposits, (2) banks’ total assets, (3) banks’ loans; 
Model 2C: The market power variable is measured by the following indicators: (1) Deposits value of a bank in total deposits of 
commercial banks, (2) Value of total assets of a bank banks over total assets of commercial banks, (3) The value of loans of a 
bank in total value of loans of commercial banks; and the market concentration index is measured by CR5 of (1) banks’ deposits, 
(2) banks’ total assets, (3) banks’ loan. 
- u is the bank-specific characteristic effect. 
- e is the error terms, including time-variance effects.  
 
2.2. Data 
 
The dataset used in the current paper is from the BankScope, which is a comprehensive, comprehensive global database 
containing state-owned and private banking information. The main dataset is a collection of 44 banks, from 2005 to 2012. The 
data have a structure in the form of unbalanced panel data from 1998 to 2012. Among 44 commercial banks in the sample with 
195 observations, there are six large scale ones with chartered capital of over VND 10,000 billion, seven medium-sized banks 
(chartered capital from VND 5,000 billion to less than VND 10,000 billion) and 22 small-scale banks (charter capital of less 
than VND 5,000 billion). In addition, there are seven foreign commercial banks, joint venture banks or branches of foreign 
commercial banks. From the main data with 44 banks mentioned above, the paper comes to a final set of data including 37 banks 
with 168 observations of Vietnam commercial banks, from 2005 to 2012 (the number of observations decreases because some 
banks do not have enough information for some variables in the model). 
 
3. Overview of concentration of the Vietnamese banking sector 
 
The level of competition in the banking sector is increasingly fierce through the market structure with changes in the number of 
banks and changes in market share. Table 1 presents the CR3 and CR5 concentration indices of the top 3 and 5 banks in the 
sample, respectively. The CR3 index for deposits has decreased from 63% in 2005 to 44% in 2012, a decrease of about one third 
of percentage points. Similarly, the CR3 concentration index for assets has also decreased from 63% in 2005 to 42% in 2012. 
CR3 for loans tends to decrease similarly but more slowly. The CR5 for deposits has decreased from 84% in 2005 to 56% in 
2012, down by a third of percentage points. Similarly, the CR5 concentration index for assets is also decreased from 82% in 
2005 to 53% in 2012. CR5 for loans tended to decrease similarly but more slowly. The fact that the concentration indexes 
decreased rapidly over the years reflects the structure of the banking market. In addition, the rapid change in CR3 compared 
with CR5 implies the emergence and the formation of many new influential banks in the banking industry. In summary, the 
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period 2005-2012 shows that the Vietnamese banking market has shifted from a highly concentrated market (reflected in CR3 
indices greater than 65%), and monopoly into a market with average concentration level and high competitiveness. 
 
Table 1  
Concentration (CR3, CR5) of Vietnamese banking sector, 2005-2012 

Year Number of banks Deposits Assets Loans 
CR3 CR5 CR3 CR5 CR3 CR5 

2005 27 0.63 0.84 0.63 0.82 0.67 0.84 
2006 33 0.60 0.79 0.58 0.76 0.61 0.78 
2007 35 0.53 0.70 0.48 0.65 0.55 0.70 
2008 36 0.54 0.70 0.49 0.66 0.56 0.71 
2009 43 0.45 0.60 0.41 0.58 0.49 0.64 
2010 40 0.42 0.58 0.37 0.52 0.49 0.62 
2011 38 0.42 0.59 0.36 0.53 0.48 0.63 
2012 31 0.44 0.56 0.42 0.53 0.50 0.60 

Source: Authors’ calculation from BankScope, using Stata 12 

 
While the CR3 and CR5 are indicative of a pure market structure, they do not take into account the number of banks in the 
sector. The number of banks is closely related to competition and concentration. The HHI index will complement the not yet 
addressed aspect of the CR3 and CR5 indices by taking into account the number of banks in the sector and the relative size of 
banks. Table 2 presents the Herfindahl-Hirschman index for deposits, assets and loans of Vietnamese commercial banks in the 
period of 2005-2012. The indicators in Table 2 show the concentration of the banking sector during the study period. In general, 
in the period of 2005-2012, Vietnam's commercial banking sector was quite concentrated (HHI over 1,000), especially from the 
perspective of deposits and loans. However, it can be seen that the trend of concentration is decreasing for all three indicators. 
The HHI for deposits was 1671 in 2005 and dropped to 845 in 2012, in 8 years; HHI for assets 1662 in 2005 and decreased to 
798 in 2012. Similarly, HHI for loans 2069 in 2005 and decreased to 1308 in 2012. In general, the rate of reduction HHI was 
quite strong in the period 2005-2012. 
 
Table 2 
Herfindahl-Hirschman of Vietnamese banking sector, 2005-2012 

Year Number of banks Herfindahl-Hirschman 
Deposits Assets Loans 

2005 27 1671 1662 2069 
2006 33 1501 1418 1716 
2007 35 1225 1039 1361 
2008 36 1268 1101 1414 
2009 43 950 838 1123 
2010 40 869 708 1030 
2011 38 858 703 1007 
2012 31 845 798 1008 

Mean 1122 1002 1308 
Source: Authors’ calculation from BankScope, using Stata 12 

 
The HHI index has further strengthened the perception of the Vietnamese banking market in the period 2005-2012. That is: the 
Vietnamese banking market has changed from a moderate to high concentration market shown in HHI index from 1671 to 2069 
to a non-centralized market with HHI between 798 and 1008. 
 

4. Empirical results and discussion 
 

We analyses concentration and competition of the Vietnamese banking industry between 2005 and 2012. As it was mentioned 
before, the year 2005 is a milestone of Vietnamese banking system because of some important regulation decisions have been 
taken by the Vietnamese government. 
 

4.1. Concentration in the Vietnamese commercial banks 
 

4.1.1. Statistical description 
 
Table 3 presents the descriptive statistics on the sample panel data of 2005-2012, including 44 commercial banks with total 
observations of 195. The mean value and standard deviation of the variables in Table 3 show that Vietnamese commercial banks 
are very diversified in terms of interest income, loan expenses, operating expenses, and total assets. The average net revenue 
from interests for the period of 2005-2012 of 44 banks was about USD 115 million (The bank with lowest volume was 
PetroVietnam Bank in 2005; the bank with highest volume was Agribank in 2011). The total loan expenses was about 231 
million USD (The bank with the lowest volume was PetroVietnam Bank Group in 2005 and the bank with the highest volume 
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was Agribank Bank in 2011), total operating expenses was about USD 6.6 billion (The bank with lowest operating expenses 
was PetroVietnam Bank in 2005 and the bank with the highest operating expenses was Agribank 2011), the ratio of loans to 
total assets was about 0.52 (The bank with the lowest ratio was Hong Leong Bank in 2010 and the bank with the highest ratio 
was Orient Commercial Bank in 2008). Equity on total assets was about 13.5 percent (The bank with the lowest ratio was 
Agribank in 2006 and the bank with the highest ratio was Hong Leong Bank in 2010), and the average total assets of banks was 
about 3.9 billion USD (The bank with the lowest total assets was Vietnam-Russia Bank in 2012 and the bank with the highest 
total assets was Agribank in 2010). 
 

Table 3  
Statistical description (model 3.1), 2005-2012 

Variable Obs. Mean Std. Min Max 
Total interest income (‘000 USD) 195 115069 195704 271 1283239 
Total loan costs (’000 USD) 195 231308 374167 92 2424409 
Total operating expenses (‘000 USD) 195 6601483 12000000 7415 79300000 
Loans to total assets 195 0.52 0.17 0.04 0.85 
Equity to total assets 195 13.48 11.28 1.08 94.29 
Total assets (‘000 USD) 195 3881398 5578392 12789 28000000 

Source: Authors’ calculation from BankScope, using Stata 12 
 

Table 4 presents descriptive statistics of the variables in model 1 on the panel data sample. In general, ratio of loans to total 
assets, ratio of equity to total assets, and total assets change between years more than each year. 
 

Table 4  
Statistical description (model 3.1), 2005-2012 

Variable  Mean Std. Min Max 
Total interest income (‘000 USD) Total 115069 195704 271 1283239 

Between year  152215 1420 839658 
Within year   83804 -189443 567565 

Total loan costs (’000 USD) Total 231308 374167 92 2424409 
Between year  287928 753 1641311 
Within year   181766 -589784 1082429 

Total operating expenses (‘000 USD) Total 6601483 12000000 7415 79300000 
Between year  9578492 342626 57000000 
Within year   4584857 -18000000 28900000 

Loans to total assets Total 0.52 0.17 0.04 0.85 
Between year  0.16 0.12 0.81 
Within year   0.08 0.26 0.74 

Equity to total assets (%) Total 13.48 11.28 1.08 94.29 
Between year  12.76 3.38 80.73 
Within year   4.03 0.15 35.54 

Total assets (‘000 USD) Total 3881398 5578392 12789 28000000 
Between year  4464217 12789 23200000 
Within year   2067608 -4499969 13500000 

N = 195; n = 44; T-bar = 4.43     
Source: Authors’ calculation from BankScope, using Stata 12 
 

4.1.2. Empirical results 
 

As discussed, we conduct a regression analysis by using panel data to assess the concentration of banking sector in Vietnam 
(Model 1). In the following section, we discuss the regression analysis process, including steps and tests. The issue of outliers 
is potential in the dataset. In this study, we suspect outliers for the REVN variable in model 1. The results of test for potential 
outliers show that there exists one outlier in the sample. Therefore, we remove this observation from the sample to ensure that 
the research results are not biased due to the exceptional factor. The final sample includes 194 observations. 
 

4.1.2.1. Pooled OLS 
 

We regress the concentration model 1, using methods of Pooled OLS, FEM and REM after removing the outliers. We also 
examine the perfect multi-collinear phenomenon and the results show that some variables cause perfect multicollinearity (shown 
in the VIF value of this variable is greater than 10) such as: total assets (in logarithm form), total loan costs (in logarithm form), 
and total operating expenses (in logarithm form). Authors note this issue in the next regression steps. The authors further 
examine the unequal variance phenomenon in the model and the results show that there is an unequal variance phenomenon in 
model 3.1 (expressed in value of Chi- squared statistic (1) equal to 8.78 and p value equal to 0.0031). Authors then use the 
robust option in Stata's regression to correct the unequal variance phenomenon. Results of Pooled, FEM and REM are presented 
in Table 5. For Pooled OLS results in column 1 of Table 5, signs of control variables such as: total ratio of loans to total assets, 
ratio of equity to total assets, total log assets as expected and are statistically significant at the common levels. The most 
important result is the coefficient of the variable total loan expenses (in logarithm form) and total operating cost (in logarithm 
form). At the common level, the variable total cost of operation (in logarithm form) is positive and statistically significant at 



 

166

1%. In general, the sign of the variable total operating costs (in logarithm form) is similar to that in Gajurel and Pradhan (2012), 
Repková and Stavárek (2014). The statistical test H measures the market form, which shows the total statistical value H is equal 
to 0.486 for model 3.1, implying that the bank market in Vietnam is monopolistic competition. 
 

4.1.2.2. FEM 
 

In column 2 of Table 5, we present the FEM results and the results show that the variable total loan expenses (in logarithm form) 
is negative and statistically significant at 5%, the variable total operating expenses (in logarithm form) is positive and statistically 
significant in 1% level. In general, the sign of the variable total operating costs (in logarithm form) is consistent with the pooled 
OLS regression results in column 1 and the same as the studies of Gajurel and Pradhan (2012), Repková and Stavárek (2014). 
Testing the model choice between the Pooled OLS model and the FEM model for Model 1 in Table 5 shows that the FEM model 
is superior to the Pooled OLS model. F statistic for null hypothesis is zero (the second bottom row of Table 5) is statistically 
significant at 1% means that the hypothesis that the u components are at the same time equal to zero is rejected. This means that 
the fixed effect model is more appropriate. The statistical test H measures the market form, showing that the total value of H 
statistic is 0.724 and the t-test cannot reject this result at the common level of statistical significance, which implies the banking 
market in Vietnam is monopolistic competition. 
 

4.1.2.3. REM 
 

In column 3 of Table 5, we present the REM results and the results show that signs of control variables such as: total ratio of 
loans to total assets, ratio of total equity to total assets, total assets (logarithm form) are as expected and are statistically 
significant at common level.  
 

Table 5 
Competition model of Vietnamese commercial banks, 2005-2012 

Variable Total interest revenue (log), 
Pooled OLS 

Total interest revenue (log), FEM Total interest revenue (log), REM 

 (1) (2) (3) 
Total interest expenses, log  -0.063 (1.04) -0.158 (2.13)* -0.092 (1.62) 
Total other operating expenses, log  0.549 (7.74)** 0.882 (8.84)** 0.647 (9.72)** 
Ratio of loans to total assets 0.606 (3.88)** 0.269 (1.04) 0.507 (2.66)** 
Ratio of equity to total assets (%) 0.011 (3.24)** -0.008 (1.53) 0.004 (1.24) 
Total assets, log  0.577 (7.23)** 0.346 (3.35)** 0.519 (6.61)** 
Constant -5.417 (13.87)** -5.510 (7.03)** -5.583 (10.19)** 
R2 0.95 0.87  
Observations 194 194 194 
H statistic (1)  lnINTC + lnNON_INT_EXPENSE 

= 0.486 F (1, 188) = 0.00 
Prob > F =    0.9991 

(1)  lnINTC + 
lnNON_INT_EXPENSE = 0.724 
F (1, 145) = 0.00 Prob > F = 0.9974 

(1)  lnINTC + 
lnNON_INT_EXPENSE = 0.555 
Chi2(1) = 0.00 Prob > Chi2 = 0.9977 

F test for ui = 0 F (43, 145) =4.36 Prob >F = 0.0000  
Hausman test Test:  Ho:  difference in coefficients not systematic: chi2(5) = (b-B)'[(V_b-V_B) ^(-1)](b-B) = 17.26 Prob>chi2 =      0.0040 

Robust t-values in parentheses   ***, **, * denote significance at 1%, 5% and 10% level        Source: Authors’ calculation from BankScope, using Stata 12 
 

The variable total loan expenses (in logarithm form) has the negative sign and statistically significant at 5%, the variable total 
cost of operation (in logarithm form) is positive and statistically significant at 1%. In general, the sign of the variable total 
operating costs (in logarithm form) is consistent with the pooled OLS regression results in column 1, FEM in column 2 and the 
same as in Gajurel and Pradhan (2012), Repková and Stavárek (2014). Statistical tests H measure the market form, which shows 
that the total value of H statistic is 0.555 and the t-test cannot reject this result at the common level of statistical significance, 
which implies the banking market. in Vietnam is monopolistic competition. We use Hausman test to choose one of two models: 
the model using OLS with fixed effects (FEM) and the model using GLS with random effects (REM) with the hypothesis H0: 
Estimators’ difference between the two models is not significant. The testing results are shown in the bottom line of Table 5. 
Accordingly, the test statistic built by Hausman has an asymptotic distribution χ2 with degrees of freedom (k – 1) equal to 5 (k: 
the parameter in the model). When the value of χ2 of the test model (17,26) is less than the value of χ2 in the statistical table, 
and the probability is only 0,0040, thus the hypothesis H0 is rejected and the FEM model is more appropriate. 
 

4.2. Effect of concentration on performance in the Vietnamese commercial banks 
 

4.2.1. Statistic description 
 

Table 6 presents descriptive statistics on the 8-wave panel data sample of 37 commercial banks in 2005-2012 with the total 
number of observations is 168. The average value and standard deviation of the variables in Table 6 show that Vietnamese 
commercial banks very diverse in terms of interest income, total assets, market share of the bank's deposits, market share of 
total bank assets, market share of bank loans. The average net revenue from loan interest for the period of 2005-2012 of 37 
banks is about 107.4 million USD. The ratio of loans to total assets is about 0.50, the ratio of equity to total assets is about 13.5 
percent, and the average total assets of banks is about 3.7 billion USD. The share of a bank's deposits, the share of its total assets, 
the share of its loans over the years is, on average, about 2% due to a relatively high level of market concentration. 
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Table 6  
Statistical description in model 3.2, 2005-2012 

Variable Obs. Mean Std. Min. Max. 
Net interest revenue (‘000 USD) 168 107406.7 179490.2 271.0354 1283239 
Loans to total assets 168 0.4960 0.1687 0.0369 0.8370 
Equity to total assets (%) 168 13.45 11.72 1.08 94.29 
Total assets (‘000 USD) 168 3744358 5257056 14209.4 28000000 
Share of the bank's deposits 168 0.0016206 0.0029465 0.0000041 0.0158894 
Share of the bank's total assets 168 0.0015784 0.0025769 0.0000195 0.0150656 
Share of the bank's loans 168 0.0015228 0.0030945 0.0000033 0.0205056 

Source: Authors’ calculation from BankScope, using Stata 12 
 

Table 7 presents descriptive statistics of the variables in model 3.2 on the panel data sample. In general, the total revenue from 
loan interests, the ratio of loans to total assets, the ratio of equity to total assets, and total assets change between years more than 
each year.  
 

Table 7  
Statistical description in model 3.2, 2005-2012 

Variable  Mean Std. Min. Max. 
Net interest revenue (‘000 USD) Total 107406.7 179490.2 271.0354 1283239 

Between year  147441.7 4474.674 839658 
Within year  67609.91 -163396.2 550987.5 

Loans to total assets Total 0.4960962 0.1687042 0.0369271 0.8369513 
Between year  0.156146 0.1222715 0.8024881 
Within year  0.0837179 0.2360211 0.7236003 

Equity to total assets (%) Total 13.45 11.72 1.08 94.29 
Between year  13.03 3.381667 80.73 
Within year  4.21 0.1125 35.51 

Total assets (‘000 USD) Total 3744358 5257056 14209.4 28000000 
Between year  4357482 201473.1 23200000 
Within year  1790130 -4637009 9992144 

Share of a bank's deposits Total 0.0016206 0.0029465 0.0000041 0.0158894 
Between year  0.0024542 0.0000169 0.0130614 
Within year  0.0008351 -0.0023773 0.0070498 

Share of a bank's total assets Total 0.0015784 0.0025769 0.0000195 0.0150656 
Between year  0.0021276 0.0000573 0.0112327 
Within year  0.0008132 -0.0028414 0.0059651 

Share of a bank's loans Total 0.0015228 0.0030945 0.0000033 0.0205056 
Between year  0.0026572 0.000014 0.0155135 
Within year  0.000724 -0.0034578 0.0065149 

N = 168; n = 37; T-bar = 4.54     
Source: Authors’ calculation from BankScope, using Stata 12 
 

4.2.2. Empirical results 
 

As discussed, we conduct a regression analysis by using panel data to assess the impact of market power on the operational 
performance of commercial banks in Vietnam (Model 2). In the following section, we discuss the regression analysis process, 
including steps and tests. The issue of outliers is potential in the dataset. In this study, we suspect outliers for the REVN variable 
in model 3.2. The results of test for potential outliers show that there exists one outlier in the sample. Therefore, we remove this 
observation from the sample to ensure that the research results are not biased due to the exceptional factor. The final sample 
includes 167 observations. Models 3.2A, 3.2B, and 3.2C are analyzed as follows: 
 

- Step 1: Models 3.2A, 3.2B, and 3.2C are regressed, using the Pooled OLS method.  
- Step 2: Test the multi-collinear phenomena in models 3.2A, 3.2B, and 3.2C is conducted. The results show that there is no 
perfect multicollinearity (expressed in the VIF value of the variables are smaller than 10). 
- Step 3: Test results of unequal variance phenomenon in models 3.2A, 3.2B, and 3.2C is conducted. The results showed that 
unequal variance exists in models 3.2A, 3.2B, and 3.2C (probability values are all greater than 0.01). 
- Step 4: The robust option in Stata's regression is used to adjust the unequal variance phenomenon. 
 

Final regression results of models 3.2A, 3.2B, and 3.2C by Pooled OLS method are presented in Table 8. Signs of control 
variables such as: total ratio of loans to total assets, ratio of equity to total assets, total assets (in logarithm form) are as expected 
and are statistically significant at the common level. The most important results in Table 8 are the coefficients associated with 
the market concentration index such as HHI, CR3 and CR5. All HHI, CR3, and CR5 indices are as expected and: (1) The HHI 
deposits index is statistically significant at the 5% level in model 3.2A, (2) CR5 is statistically significant at the 5% level in the 
3.2C model, (3) CR3 is statistically significant at the 5% level in the 3.2B model. This result confirms the negative relationship 
hypothesis between the concentration of market concentration and operational performance of the banking sector in the context 
of the banking market being monopolistic competition (Bos, 2004). The group of variables related to the market share of 
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deposits, assets, and loans has a positive sign as expected, the bank's share of deposits is statistically significant at 10%, variables 
such as the bank's shares of assets and loans are not statistically significant. 
 

Table 8  
Effects of concentration on bank performance (Pooled OLS), 2005-2012 

 Total interest income (log), Model 3.2A Total interest income (log), Model 3.2B Total interest income (log), Model 3.2C 
HHI deposits HHI assets HHI loans CR3 deposits CR3 assets CR3 loans CR5 deposits CR5 assets CR5 loans 

Share of the bank's 
deposits 

20.78 
(1.75)* 

  22.31 
(1.89)* 

  20.12 
(1.69)* 

  

Share of the bank's 
assets 

 8.54 (0.63)   12.50 (0.92)   17.53 (1.28)  

Share of the bank's 
loans 

  6.30 (0.61)   2.17 (0.21)   6.64 (0.64) 

Ratio of loans to 
total assets 

1.08 
(5.14)*** 

1.10 
(5.31)** * 

1.10 
(4.81)** * 

1.08 
(5.20)*** 

1.10 
(5.36)** * 

1.10 
(4.82)** * 

1.07 
(5.12)** * 

1.10 
(5.34)** * 

1.09 
(4.79)** * 

Ratio of equity to 
total assets 

0.02 
(4.73)** * 

0.02 
(4.98)** * 

0.02 
(4.99)** * 

0.02 
(4.71)** * 

0.02 
(4.96)** * 

0.02 
(5.17)** * 

0.02 
(4.73)** * 

0.02 
(4.82)** * 

0.02 
(5.00)** * 

Total assets (‘000 
USD), log 

1.03 
(24.25)** * 

1.06 
(24.09)** * 

1.06 
(26.59)** * 

1.02 
(24.55)** * 

1.05 
(24.58)** * 

1.08 
(27.45)** * 

1.03 
(24.24)** * 

1.04 
(23.84)** * 

1.06 
(26.66)** * 

HHI deposits -3.25 
(2.17)** 

        

HHI assets  -1.34 (1.02)        
HHI loans   -1.49 (1.36)       
CR5 loans         -0.69 (1.40) 
CR5 assets        -0.75 (1.78)*  
CR5 deposits       -0.96 

(2.12)** 
  

CR3 loans      -0.37 (0.65)    
CR3 assets     -0.66 (1.40)     
CR3 deposits    -1.32 

(2.33)** 
     

Number of obs. 167 167 167 167 167 167 167 167 167 
R2 0.92 0.91 0.91 0.92 0.92 0.91 0.92 0.92 0.92 

Note: Z statistic adjusted by robust standard deviation.    *, and **: significant at 5%, and 1% percent levels   Source: Authors’ calculation from BankScope, using Stata 12 

 
5. Conclusions and implication 
 

The current paper has used a quantitative model with a data set of 44 banks collected from Bankscope, from 2005 to 2012 
including 195 observations for the market power regression analysis in Vietnamese banking sector and for analysis the effect of 
market power on the operational performance of commercial banks in the period of 2005-2012. The results of the competitive 
analysis have shown that a status of monopoly competition market has formed in the banking sector. The statistical test H 
measures the market form, showing that the total statistical value H is equal to 0.54 (The t-test cannot reject this result at the 
level of common statistical significance). In general, a decrease of the concentration indicators goes hand in hand with increase 
in competition in the Vietnam ’s banking sector over the analyzed period. The results of in-depth analysis of the influence of 
market power on the operational performance of commercial banks in Vietnam with an adjustment to eliminate the 
heteroskedasticity confirms a negative relationship between the concentration of the market and operational performance of 
commercial banks in the context of monopoly competition. In result, high competition and less concentration enable the banking 
sector to achieve a more balanced allocation of credits and contributing to sustainable economic growth. 
 

References 
 

Bikker, J. A., & Haaf, K. (2002). Competition, concentration and their relationship: An empirical analysis of the banking 
industry. Journal of Banking & Finance, 26(11), 2191-2214.  

Bos, J. W. (2004). Does market power affect performance in the Dutch banking market? A comparison of reduced form market 
structure models. De Economist, 152(4), 491-512.  

Gajurel, D. P., & Pradhan, R. S. (2012). Concentration and competition in Nepalese banking. Journal of Business, Economics, 
1(1), 5-16.  

Klein, M. A. (1971). A theory of the banking firm. Journal of money, credit and banking, 3(2), 205-218.  
Molyneux, P., Altunbas, Y., & Gardener, E. (1997). Efficiency in European Banking. New York: John Wiley and Sons. 
Repková, I., & Stavárek, D. (2014). Concentration and competition in the banking sector of Turkey. Amfiteatru Economic, 

16(36), 625.  
Salop, S. C. (1979). Monopolistic competition with outside goods. The Bell Journal of Economics, 10(1), 141-156.  
  

 

© 2019 by the authors; licensee Growing Science, Canada. This is an open access article distributed 
under the terms and conditions of the Creative Commons Attribution (CC-BY) license 
(http://creativecommons.org/licenses/by/4.0/). 

 



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

  /CreateJDFFile false
  /Description <<

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

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


