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Abstract. This paper studies the capital regulation implementation by commercial
banks. Specifically, the authors examine how commercial banks achieve the
required capital regulation requirements in the context of the Basel regulation
frameworks and whether this compliance promotes banks’ efficiency. The
authors use partial adjustment models to analyse the banks’ quarterly financial
statement releases in both pre- and post-regulation periods. On average, the
empirical evidence shows that the commercial banks pursued credit growth at a
higher priority than capital regulation requirements. Retained earnings and riskweighted assets are permutations to account for the bulk of both higher riskweighted capital ratio and capital-to-total-assets ratio, while the shares’ issuance
played a lesser role. In the post-regulation period, the banks adjusted to the riskweighted capital target faster than in the pre-regulation period. Adjustment to the
capital-on-total-assets ratio was slower. The authors find that the manner of the
adjustment by these commercial banks to the capital target led to a loss in
efficiency. The result implies the need to tighten the capital regulation
implementation and improve risk-weighted assets management.
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1. INTRODUCTION
Stability of the banking system is in close connection to economic health of a country. The recent
downturn of the world economy was triggered by the crisis of the banking industry. Bank regulations of the
Basel committee aim to stabilize the banking worldwide. Besides this standard implementation being
mandatory for the Basel Committee members, it is also voluntarily applied by the non-member countries.
Capital regulation supervision under the Basel framework for banks provides two capital regulation
approaches, the risk-weighted and unweighted capital regulations. To implement the capital regulation
requirements, the banks can choose to either increase their capital, or adjust their risk-weighted assets, or
combine both actions. The first action might be achieved by shares’ issuance and accumulation of retained
earnings. The second action would be to adjust the assets within the bank portfolio.
This study examines the capital regulation implementation by Vietnamese commercial banks (hereafter
is VcB) together with the pilot study recently conducted to apply the Basel framework in Vietnamese
commercial banking . The implementation started at the beginning of 2011, and the State Bank of Vietnam
intended to apply the full Basel regulation requirement to all Vietnamese commercial banks in 2018. Thus,
it seems to be relevant and important to contribute with an empirical analysis of the implementation
procedure. This study contributes to the field with the empirical analysis of a specific case of the Basel
framework application in a developing country, where economic integration is still in progress. To the best
of our knowledge, this is the first study to analyse the capital regulation implementation of the Basel
frameworks in Vietnam.
Prior to 2000, all Vietnamese banks belonged to the government. At present, 36 out of 37 banks in
Vietnam are joint-stock commercial banks. The growth of Vietnam’s GDP in 2008/Q1 was 7.4%; in
2011/Q1, at the beginning of the post-regulation period, GDP growth was 5.43%; in 2015/Q4 the GDP
growth was 7.01%. Meanwhile, the CPR1 was 6.43%, 7.7% and 5.8% respectively. Whereby, some findings
of this article suggest there is a need for more regulatory constraints to the capital improvement of the VcB
to match the criteria of the Basel regulations.

2. LITERATURE REVIEW
Gorton & Winton (2003) point that raising capital requirements forces banks to be supplied fewer
deposits, this finding supported for Boot& Thakor (1997) that raising equity capital is more expensive than
deposits and tend to the reduction of banks’ lending. In the case of the VcB, throughout the post-regulation
period, total assets of the VcB increased 212.7%, while the scale of the lending to non-bank on total assets
increased continuously from 38.9% to 48.3%. This matter propounds a highly consider the loans and the
deposits in the capital regulation implementation of the VcB.
Effective capital regulation requires information on the state of a bank at the certain stage of its
development, especially in crisis situations, for example, on the basis of bank patterns analysis held based
on Kohonen self-organizing maps or separating systemically important banks (Kozmenko, Shkolnyk, &
Bukhtiarova,2016; Kozmenko & Belova, 2015; Kodasheva, Parusimova, Rispekova, & Uchkampirova,
2017).
In addition, Adrian and Shin (2010) find that Basel III had more approached to measure RWA, required
of liquid assets. Using the formula of Basel, the authors found that outflows and inflows depend on only a
few sources. When cash flow is dependence on a few sources, the credit is limited to extend. Moreover,
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Cipovova & Belas. (2012) studied risk approach under Basel 3 and found that advanced methods for credit
risk measurement were more flexible on class change of corporate exposures in the portfolio. These findings
imply that banks could adjust their risk-weighted assets to achieve the capital regulation requirements
especial their loans. In this context are very important rating models of commercial banks. Kliestik et al.
(2018) state that it is increasingly challenging to predict bankruptcy risk as corporations have become more
global and more complex and as they have developed sophisticated schemes to hide their actual situations
under the guise of "optimization" for tax authorities.
In a same line with the studies that concerned the RWA (Adrian & Shin, 2010; Cipovova & Belas,
2012; Allen et al., 2012; Shimuzu, 2015) provides an empirical evidence from Japan that banks adjusted the
composition of their assets faster than their asset size to achieve the RWA targets. These findings hint that
to achieve the capital requirements, both the composition of banks’ assets and composition's size on riskweighted based were used frequently to adjust.
Partial adjustment models have been used significantly to analyse the capital structure adjustment
(Cook & Tang, 2010; Dang et al., 2014; Zhou et al., 2016) and the capital regulation implementation (Cohen
et al., 2014; Shimizu, 2015; Ly et al., 2017; Tung, 2017, Kunitsyna et al., 2018). In which, Cohen et al. (2014)
suggest that the accumulation of retained earnings, adjustments in lending or assets, adjustments the riskweighted assets, and new equity issued are the strategies that banks used to build capital or to adjust for the
capital target achievement. Consider the findings above, the models and the influence factors to analyse the
capital regulation implementation of the VcB were built.
Many studies analysed the relationship between the capital regulation and the efficiency of bank (for
example Aniunas et al, 2017; Balcerzak et al., 2017; Bhasin, 2016; Bobriková & Harčariková, 2017; Duhnea
et al, 2017; Gavurova et al., 2017; Kozubíková et al., 2015, 2017; Ohanyan & Androniceanu, 2017; Popovic
& Paunovic, 2018; Xu et al., 2018). Almost all of the previous studies supposed that the capital regulation
and the efficiency of bank have a positive relationship (Angkinand, 2009; Apătăchioae, 2015; Fiordelisi et
al., 2011; Barth et al., 2013; Gombola et al., 2016; Lee et al., 2013; Manlagnit, 2015; Pessarossi & Weill,
2015). Accordingly, the latter analysis in this article addresses whether the manner that the VcB implemented
the capital regulation requirements was efficient to the banks or not.

3. METHODOLOGY
The analysis of this article aims to answer for the questions: “How do the VcB implement the capital
regulation requirement in throughout the periods, and is there any difference of the implementation between
the pre- and post-regulation period?”. And: “whether the manner of the adjustment by the VcB to the
capital target leads to the efficiency for the banks?”.
To achieve the aim of this article, the procedures have two steps. Firstly, to assess the capital regulation
implementation, the partial adjustment models are used to estimate the adjustment speed of the capital ratios
and the contribution of the factors in the adjustment channels that build the capital ratios. The dummy
variables are added to detect the different effect of the regressors in the pre- and post-regulation period.
Secondly, to answer the question: “whether the manner of the adjustment by the VcB to the capital target
leads to the efficiency for the banks?”, the authors collect the evidence from three records concern to ROA.
The first is a vision of the ROA trend provided by the line charts of ROA versus the two capital ratios. The
second is the estimations of ROA with the same estimators for the capital ratio adjustment speeds. This
record could prove that the factors influence on the capital ratio adjustment speed also influence on the
ROA. The third is collected from the regression result of the residuals saved after estimated the adjustment
speed of the capital ratios by equation (3). If these residuals be confirmed its association with the ROA, the
authors will get a stronger evidence. It means that almost all of the manner of the adjustment by the
Vietnamese commercial banks to the capital target connects to the efficiency of the banks.
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3.1. Model
To estimate the implementation speed of the VcB, in the long-run, the capital ratio is a function of the
factors that effect itself;
j

Y *i, t 1   β j X j, i, t  θ n C n,i, t , n  1

(1)

j1

Y* is the capital ratio target, the partial adjustment model of the capital ratio and its target:

Yi, t  Yi, t -1  λY *i, t Yi, t -1   ε i, t

(2)

Where Y are respective the capital on total assets ratio and the capital on risk-weighted assets ratio of
bank i, the Xj are the vector of factors jth those affect the adjustment of the capital ratios and the Cn is
control variable, t is the quarter point time in the period from 2008Q1 to 2015Q4; λ is the gap or speed of
adjustment during a point time, (0 ≤ λ ≤ 1). Substituting equation (1) into equation (2), then a model that
the speed of adjustment ( λ ) is estimated as follows:

Yi, t   λβ j X j, i, t  λθn C n,i, t  1 - λ Yi, t -1  ε i, t
j

(3)

j1

The equations (3) is use to provide the second record that connects the banks’ efficiency with the
capital regulation implementation, whereby the ROA replaces the capital ratios in the left site of this
equation.
In order to point out the structure break of the Xj factors in the full period, the authors divide full
period to be two sub-periods, those are the pre- and post-regulation periods. The dummy variables Dj are
added to interact with the Xj vectors and Yi,t-1. D receives value 0 for the pre-regulation period and 1 for
the post-regulation period. Equation (3) becomes:

Yi, t   λβ j X j, i, t   λβ j, d X j, i, t  D j, i, t  1 - λ Yi, t -1  (1 - λ d )Yi, t -1  D j, i, t  λθn Cn,i, t  ε i, t (4)
j

j

j1

j1

Where D is dummy of the post-regulation period. Equation (4) is used to analyse the adjustment speed
of the capital ratios and the contribution of the factors in the adjustment channels that build the capital
ratios.
One more regression analysis is conducted to estimate the association between the residuals and the
ROA. In this analysis, the loss provision, loan loss allowance measurement and interest earning ratio of the
banks’ are the predictors, added to the regression together with the residual, to provide the third record of
the banks’ efficiency.

ROAi, t   0  1Loss provition ratioi, t   2 Loss allowance ratioi, t
  3Interest earning ratioi, t   4ε i, t  u31,i, t

(5)

Weighted-least-square is used in regression to avoid the bias and the heteroscedasticity might issue in
the process. The relevance consistency tests of the partial adjustment models fitted are shown together with
the regression results. Diagnostic tests for panel data processing were conducted to select the effect of the
models. The tests show that pooled and fixed effects are consistent. The multicollinearity testable
regressions reported that, there is no multicollinearity problem to the models.

3.2. Variable definitions
In the capital structure studies, the authors frequently added a variable in their models which represent
the characteristics of firms or banks as the control variables. This factor is the natural logarithm of bank’s
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total assets, called frequently SIZE (Cook & Tang, 2010; Hovakimian & Li, 2011; Shimizu, 2015; Ly et al.,
2017; Tung, 2017). The SIZE is expected to have a negative association with the predicted variables.
The capital ratio variables are denoted as CPR1 and CPR2, are the ratios of the banks’ tier 1 capital
divided to total assets and risk-weighted assets respectively. On the nominator side of these ratios, the
authors assume that the tier 1 is the growth of the tier 1 which is generated by share issuances and from the
retained earnings of bank. Meanwhile, the denominator of the CPR2 is the risk-weighted approach, the
change of average risk-weighted assets could represent the assets' composition size under this approach.
The growth of common shares’ number represents the share issuances of the VcB, is named Share_G.
Share_G is calculated by the difference of the number of common shares at time t and t-1 divided to the
number of common shares at time t-1. Share_G is expected to show a positive influence to the capital
ratios. But the association of the Share_G for the ROA might be ambiguous.
The retained earnings on common shares of the VcB is a ratio counted by the retained earning divided
to the number of common shares. It is denoted as RE_S. The retained earnings is net income minus
dividends. The more retained earnings, the more the tier 1 is increased. The expectation for the relationships
between RE_S and the capital ratios are positive. Practically, the RE_S has a positive relationship with ROA.
The lending is separated to the non-bank lending and interbank lending. The non-bank lending ratio
denoted as TGL_TA, calculated by the gross loans of non-bank lending divides to total assets; IBL_Ch is
named to represent the change ratio of the interbank lending in between the time t and t – 1. These different
calculations of the two lending categories are to avoid a high correlation when both the TGL_TA and the
IBL_Ch are the predictor variables in a same model. In the capital requirement regime of Basel 2 & 3, the
lending growth continuously was reported by the Basel committee (see Cohen et al., 2014). On the other
hand, the capital and leverage regulation requirements could constrain the deposits (Gorton & Winton,
2003), both the requirements make bank must consider the lending operation while the funding sources
were limited. Then, the banks’ corresponding loans must be operated by the combination of non-bank
lending and interbank lending. Accordingly, the separation of TGL_TA and IBL_Ch is expected to
contribute more evidence to the previous studies.
The deposits are the most funding source of the commercial banks. As mentioned above, the deposits
connect to the banks’ lending and the bank’s leverage. Therefore, the deposits might have a negative
relationship with the capital ratios and theoretically, have a positive relationship with the ROA. The change
ratio of the deposits in between the time t and t – 1 is a predictor variable, is named Depo_Ch.
The RWA is an adjustable channel to achieve the target of capital to risk-weighted ratio. In this study,
this is a ratio calculated by the change of average risk-weighted assets in between the time t and t – 1 divided
to average RWA at time t – 1. The RWA_Ch reflects the change of the denominator of the CPR2, relevantly,
RWA_Ch is expected to have a negative association with the capital ratios. RWA_Ch is expected to provide
an evidence relationship with the ROA.
Loss provision divided to total assets represent the provision loss of the banks’ risky assets, named
LP_TA. Loan loss allowance divided to total assets represents the reserve for bad loans, denoted as LA_TA.
These indicators are the predictor variables for the ROA only. Economically, both LP_TA and LA_TA are
negative influence on the ROA. While IER is a ratio, calculated by the difference between the interest
earning and the interest expenditure then divided to the total liabilities. the IER always has a positive
association with the ROA.
The residual generated from the formula (3) estimated, denoted as U1 and U2, respectively are the
residuals from the CPR1 and CPR2 estimations. Statistically, these residuals are the unobservable factors
that relate to the adjustment speed estimations. Whereby, to add more information with the other evidences,
the authors add the U1 and U2 respectively together with the LP_TA, LA_TA, IER to explain the ROA
through the regression analyses. The authors expect that these residuals might have a statistically significant
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association with the ROA to support a stronger conclusion of the connection between the ROA and the
capital ratio adjustment manner of the VcB.
The ROA represents the banks’ efficiency, will be a predicted variable in formula (3) in order to identify
whether the factors influence of the capital ratios also influence on the ROA. Then, the ROA is predicted
by the LP_TA, LA_TA, IER and the U1 or U2. The analyses are to detect how the capital ratio adjustment
manner of the VcB connects to their efficiency.

3.3. Data
Data for the analysis is an unbalance panel data, was collected from the quarterly released financial
statements of Vietnamese commercial banks which were available in the period from 2008/Q1 to 2015/Q4.
In this article, this unbalance panel data is used for the adjustment analyses, similar to the use of data in
Shimizu (2015) to analyse the adjustment of denominators capital ratio in Japanese banks, Ly et al. (2017)
investigated the effect of Net Stable Funding Ratio adjustment speed, Tung (2017) estimated the adjustment
speed of the interbank lending. The whole period above is divided into two sub-periods, one is the preregulation period from 2008/Q1 to 2010/Q4 and the next one is from 2011/Q1 to 2015/Q4, the postregulation period.
Table 1
Data summary
CPR1
CPR2
Share_G
RE_CS
TGL_TA
Ch_IBL
Depo_Gw
RWA_Gw
SIZE
ROA
LP_TA
LA_TA
IER

vars
1
2
3
4
5
6
7
8
9
10
11
12
13

n
207
207
207
207
207
207
207
207
207
207
207
207
207

mean
0.0727
0.0742
0.0496
0.1575
0.4549
0.0646
0.0566
0.0543
14.3441
0.0025
0.1216
0.0077
0.7260

sd
0.0234
0.0222
0.1406
0.0922
0.1043
0.2800
0.1001
0.1058
0.3639
0.0018
0.1039
0.0037
0.2191

median
0.0693
0.0726
0.0000
0.1482
0.4639
0.0440
0.0483
0.0406
14.3665
0.0025
0.0960
0.0076
0.7242

Min
0.0397
0.0387
-0.0653
-0.0620
0.2359
-0.4524
-0.1517
-0.1821
13.4552
-0.0038
0.0021
0.0022
0.2922

max
0.1790
0.1662
0.8354
0.3663
0.6336
1.2850
0.3656
0.3983
14.9572
0.0060
0.4987
0.0163
1.2952

Se
0.0016
0.0015
0.0098
0.0064
0.0072
0.0195
0.0070
0.0074
0.0253
0.0001
0.0072
0.0003
0.0152

Source: Calculated by the authors

Figure 1. The line charts of the dependent variables of model (3), (4) and (5), shown in time series
average
Source: Calculated by the authors
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Figure 2. The plots of the independent variables of model (3) and (4), shown in time series
average
Source: Calculated by the authors

Figure 3. The plots of the independent variables of model (5), shown in time series average
Source: Calculated by the authors

4. EMPIRICAL RESULTS
The adjustment speed of the capital ratios represents the capital regulation implementation. An
additional intention is to distinguish whether the influence factors have a different effect on the capital ratios
in the sub-periods. To do so, model (4) with the dummy variables are estimated. The weighted-least square
regression technique is used to estimate the capital ratios adjustment speed and the channels that contribute
to the adjustment. Respectively, the models that compute the panel data are the fixed effects andpooled
weighted-least square models. In Table 2, columns (2), (4) show the estimation of the CPR1, columns (6),
(8) show the estimation of the CPR2.
The estimation for the relationship between the ROA and the factors contributed to of the capital
regulation implementation is reported in Table 3. This is the second record that mentioned above. To collect
the third record, the estimations for the capital ratios are calculated by equation (3). A similar test for the
panel data processing consistency are conducted. These results are shown in Table 4. The residuals from
the consistent models are saved and added to a regression to analyse the relationship between these residuals
and the ROA. In order to save place, the authors select only the residual from the fixed effects estimation
to add to the next analysis.The prediction for ROA also passes a similar procedure as the previous. The
ROA prediction results in which the U1 and U2 are the predictors are shown in Table 5.
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4.1. The capital regulation implementation
In general, the coefficient of the SIZE shows a consistency result with the previous studies which used
this indicator as a control variable in the model. Actually, SIZE is close related to the denominator of the
capital ratios in this study. Therefore, the statistically significant negative relationship between the SIZE and
the capital ratios could imply the significant use of this control variable and provides a confirmation to the
previous studies.
The adjustment speed of the capital ratios
The adjustment speed estimations of both the CPR1 and CPR2 by fixed effects in the columns (2) and
(6) of Table 2 show a faster adjustment of these indicator in the pre-regulation period. In addition, in the
post-regulation period, the adjustment speed of the CPR1 decreased while the one of the CPR2 increased.
These results provide an important evidence of the capital regulation implementation. Economically, the
results might imply that in the post-regulation period the VcB tends to adjust their risk-weighted assets
composition faster than to adjust the size of the total assets. According to the fixed effects estimations, in
the pre-regulation period, the VcB might adjust their CPR1 at 18.99% (1 – 0.8101) to achieve the CPR1
target in a quarter. Meaning that the VcB might complete a one percent change of the CPR1 in almost one
and a half year. Similarly, with the speed at 16.6%, the CPR2 might achieve one percent change of it after
one and a half year, a few slower than the CPR1. But in the post-regulation period, the situation is inverted.
Again, according to the fixed effects estimations, the CPR2 might complete a one percent change in almost
six quarters while it takes the CPR1 more than seven quarters to achieve its target.
The contribution of the influence factors
The Share_G estimates in the columns (2) and (6) in Table 3 show a statistically significant positive
effect on the capital ratios. The result is consistent with the expectation and economic. The dummy of this
indicator shows a decrease of this factor’s contribution to the adjustment of the capital ratios in the postregulation period. According to the fixed effects estimations, the coefficients of the Share_G report that
this indicator is the third magnitude factor influences on the CPR1 and is the second magnitude factor that
influences on CPR2. Even though there were some decreases of the coefficients between the pre- and postregulation period but these influence degrees were not different. The results imply that the Share_G is more
sensitive to the CPR2 than to the CPR1.
The coefficients of the RE_S in the columns (2) of Table 2 and Table 3 show that this indicator is the
highest influence factor on the CPR2, while is the second influence magnitude factor on the CPR1. All the
estimations of the RE_S report the statistically significant positive associations, consist with both the
expectation and economics. Similar to the results of the Share_G, the estimates of the RE_S in the postregulation also show few decreases in its coefficients but the influence degrees were unchanged. Thus, the
effect of the RE_S is more sensitive to the CPR2 than to the CPR1.
The TGL_TA estimates are statistically significant negative association with the CPR1 in the preregulation period then positive in the post-regulation period. While the predictions of TGL_TA for the
CPR2 show the statistically significant positive in whole the sub periods. The difference association of the
TGL_TA and the CPR1 in between the sub-periods imply that other approaches to the assets rating might
carry others analysis results. In this case, the association between the TGL_TA and the CPR1 in whole the
sub-periods could report the different trends of this association between the two sub-periods, meanwhile,
the risk-weighted assets approach could not.
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Table 2
Regression of partial adjustment models – equation (4)
Dependent variable:
WLS estimation:
Share_G
RE_S
TGL_TA
IBL_Ch
Depo_Ch
RWA_Ch
CPR1t – 1
CPR2t – 1

CPR1
Within
(2)
0.1938

(3)
0.0360 ***
(0.0006)

(4)
0.2049

(5)
0.0363 ***
(0.0003)

Pooling
(6)
(7)
(8)
0.2187 0.0360 ***
0.2049
(0.0006)

0.0669 ***
0.3523
(0.0008)
-0.0045 *** -0.0237
(0.0013)
-0.0008 **
-0.0042
(0.0003)
-0.0100 *** -0.0527
(0.0009)
-0.0671 *** -0.3533
(0.0014)
0.8101 *** [0.1899]
(0.0018)
---

0.0522 ***
(0.0037)
0.0155 ***
(0.0014)
0.0026 ***
(0.0004)
-0.0036 **
(0.0012)
-0.0599 ***
(0.0016)
0.8243 ***
(0.0066)
--

0.2968

0.0626 ***
(0.0009)
0.0083 ***
(0.0009)
-0.0056 ***
(0.0003)
-0.0250 ***
(0.0010)
-0.0289 ***
(0.0017)
--

0.3771 0.0524 ***
(0.0008)
0.0437 0.0156 ***
(0.0004)
-0.0337 -0.0064 ***
(0.0031)
-0.1506 -0.0271 ***
(0.0010)
-0.1741 -0.0260 ***
(0.0001)
---

0.8340 ***
(0.0012)
-0.0090 ***
(0.0006)
0.0017 ***
(0.0002)
-0.0071 ***
(0.0052)
-0.0196 ***
(0.0005)
0.0052 ***
(0.0011)

[0.1660] 0.8501 ***
(0.0009)
-0.0542 -0.0085 ***
(0.0005)
0.0102 0.0002 ***
(0)
0.1610 -0.0092 ***
(0.0004)
0.2370 -0.0203 *
(0.0088)
0.0744 0.0017 .
(0.0009)

[0.1757]

-0.0364 -0.0011 **
(0.0005)
-0.1141 0.0048 ***
(0.0015)
-0.1450 -0.0020 **
(0.0001)
---

-0.0110

[0.1814] -0.0212 ***
(0.0020)

[0.1495]

(1)
0.0368 ***
(0.0002)

SIZE

-0.0084 ***
(0.0002)
Dummy
0.0006 **
(0.0002)
Share_G:Reg -0.0093 ***
(0.0003)
RE_S:Reg
-0.0178 ***
(0.0011)
TGL_TA:Reg 0.0117 ***
(0.0015)
IBL_Ch:Reg
Depo_Ch:Reg
RWA_Ch:Reg
CPR1t – 1:Reg
CPR2t – 1:Reg
Multiple Rsquare:

CPR2

-0.0442
0.0032
0.1841
0.3286
0.0482

-0.0011 *** -0.0127
(0.0004)
0.0031 **
-0.0462
(0.0010)
0.0076 *** -0.3983
(0.0011)
0.0405 *** [0.1494]
(0.0067)
--0.92

Pooling

Within

0.0814
0.0145
-0.0205
-0.3409
[0.1757]
--

-0.0090 ***
(0.0006)
0.0011 ***
(0.0002)
-0.0092 ***
(0.0004)
-0.0255 ***
(0.0023)
-0.0012
(0.0018)

-0.0512

-0.0042 ***
(0.0005)
-0.0041 ***
(0.0009)
-0.0021 .
(0.0012)
0.0262 ***
(0.0077)
--

-0.0110 -0.0010 ***
(0.0003)
-0.0515 0.0043 ***
(0.0012)
-0.4147 0.0026
(0.0018)
[0.1495]
--

0.0063
0.1793
0.1783
0.0953

--

0.89

-0.0154 ***
(0.0033)
0.92

Hausman Test for regressors within vs. random, chisq = 80.355, df=9,
p-value = 1.374e-13

0.2968
0.0814
0.0145
-0.0205
-0.3409
--

-0.0512
0.0063
0.1793
0.1783
0.0953

-0.0515
-0.4147
--

0.92

Hausman Test for regressors within vs. random
chisq = 125.6, df=9, p-value < 2.2e-16

Number in square parenthesis [ ] are the values of , numbers in parenthesis ( ) are the standard errors.
Significant codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1; “:Reg” is the dummy variable of the post-regulation
period.
Source: Calculated by the authors
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Table 3
Regression of partial adjustment models – equation (3)

Number in square parenthesis [ ] are the values of , numbers in parenthesis ( ) are the standard
errors. Significant codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1
Source: Calculated by the authors
The coefficients of the IBL_Ch report the least influence of this indicator on the capital ratios.
However, the interbank lending is a part of the bank’s total lending, therefore, the statistically significant
negative effect of the IBL_Ch in whole the sub-periods indicates that this part has a different trend to the
remained lending. In the previous studies concerned above, the researchers did not analyse association
between the capital regulation and the interbank lending separately from the total lending. Whereby, these
IBL_Ch estimations are the novel findings, could add to the empirical evidence of the capital regulation
implementation especially is the case of the Basel application in a developing country.
The coefficients of the Depo_Ch in the columns (2) and (6) of Table 2 are the statistically significant
different association in between the sub-periods. In the post-regulation period, the Depo_Ch is negative
association, then positive association with the capital ratios. This result might be opposite with the
suggestion of Gorton & Winton (2003), points that in the post-regulation period raising capital requirements
does not force banks to be supplied fewer deposits. However, in overall throughout the two sub-periods,
the coefficients are the negative effect on the capital ratios and still confirm the suggestion of Gorton &
Winton (2003).
It is surprise that the CPR1 is more sensitive with the change of RWA_Ch than the CPR2. In Table 2,
the estimate in column (2) show that the RWA_Ch is the highest influence on the CPR1, while in column
(6) the influence of RWA_Ch on CPR2 is the third magnitude, lower than the influence of the RE_S and
the Share_G. These results provide evidence that the RWA_Ch is a high contribution channel for the
adjustment of the capital ratios.
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4.2. The capital regulation implementation and bank’s efficiency
Table 4 shows the results of the regression analyses. The ROA is estimated with the same factors that
estimated the adjustment speed of the capital ratios. Except the estimates of the IBL_Ch and the Dopo_Ch,
the remains estimated by the fixed effects are consistent with the correlation coefficients.
Table 4
Regression equation (3)
Dependent variable
WLS estimators
Share_G
RE_S
TGL_TA
IBL_Ch
Depo_G
RWA_Ch
CPR1t – 1
CPR2t – 1
SIZE
Multiple R-square:

0.00001
(0.00001)
0.00112 ***
(0)
-0.00066 ***
(0)
0.00003 ***
(0)
0.00021 ***
(0.00001)
-0.00049 ***
(0.00002)
0.00056 ***
(0.00004)
--

ROA
Pooling
(2)
0.00014 ***
(0.00001)
0.00089 ***
(0.00003)
-0.00024 ***
(0.00003)
0.00077 ***
(0)
0.00028 ***
(0.00003)
-0.00057 ***
(0.00003)
0.00061 **
(0.00021)
--

-0.00014 ***
(0.00001)

0.00008 ***
(0.00002)

Within
(1)

0.51

0.30

Within
(3)
-0.00001 *
(0)
0.00114 ***
(0.00002)
-0.00066***
(0.00001)
0.00004***
(0)
0.00023*** (0.00002)
-0.00049 ***
(0.00003)
--

Pooling
(4)
0.00008 ***
(0.00002)
0.00091***
(0.00002)
-0.00021***
(0.00003)
0.00007***
(0)
0.00028***
(0.00004)
-0.00051 ***
(0.00003)
--

0.00010
(0.00008)
-0.00016 ***
(0.00001)

0.00010
(0.00018)
0.00004 *
(0.0000)

0.51

0.53

Numbers in parenthesis ( ) are the standard errors. Significant codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1
Source: calculated by the authors
The second record, in overall, shows that all of the factors that influence on the speed of the capital
regulation implementation statistically significant effect on the ROA. The R-square in Table 4 is significant
to explain the ROA, indicates that the manner that the VcB implemented the capital regulation requirements
were highly connected to the banks' ROA.
Theoretically, the estimates of the RE_S, Depo_Ch and the SIZE are consistent and confirmed. While
the Share_G might evidence that the improvement of the banks’ own capital is a positive relationship with
the banks’ earnings, supports and adds an evidence with Gombola et al. (2016).
In addition, in the two parts of the banks’ lending, the statistically significant negative influence of the
TGL_TA on the ROA indicates that the increase of the non-bank lending ratio did not support to the ROA
while the IBL_Ch evidenced an inverse. These findings add to the previous studies a detail of the banks’
lending behaviour in the Basel capital regulatory regime. In the case of Vietnam, in the banks’ total lending,
the increase of interbank lending could contribute to the improvement of the ROA while the remains might
cause the increase of the credit risk, thereby the ROA became worse.
The RWA_Ch estimate shows a negative relationship with the ROA, similar to its relationship with the
capital ratios. The influence of RWA_Ch is the third magnitude in the six estimator variables and statistically
significant. The result indicates that when the VcB shifts to a higher average RWA, their ROA might be
inferior and inverse otherwise.
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Table 5
Regression equation: ROAk,i,t = LP_TAi,t + LA_TAi,t + IERi,t + Uk,i,t + k,i,t, k=1,2
Dependent variable
ROA1
WLS estimators:
Within
(1)
LP_TA
-0.00091 ***
(0)
LA_TA
-0.01943 ***
(0.00067)
IER
0.00034 ***
(0)
U1
0.005.73 ***
(0.00018)
U2
-Multiple R-square:

0.67

ROA2
Pooling
(2)
-0.00070 ***
(0.00002)
-0.00183 ***
(0.00042)
0.00048 ***
(0.00001)
0.00726 ***
(0.00034)
-0.42

Within
(3)
-0.00093 ***
(0.00001)
-0.01564 ***
(0.00071)
0.00033 ***
(0.00001)
--

Pooling
(4)
-0.00487 ***
(0.00025)
-0.00112 **
(0.00035)
0.00046 ***
(0.00001)
--

0.00487 ***
(0.00025)
0.67

0.005.58 ***
(0.00022)
0.41

Numbers in parenthesis ( ) are the standard errors. Significant codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’
0.1
Source: Calculated by the authors
The third record supports all the authors’ expectations of the relationship between the ROA and
LP_TA, LA_TA, IER, U1 and U2. In which, the relationship between the ROA and LP_TA, LA_TA, IER
are economically confirmed, similar to the findings of of Lee et al. (2013) that the capital improvement of
commercial banks in middle income Asian countries has a negative effect on risk while also has a positive
effect on profitability. Moreover, the relationship between the ROA and the residuals shown in Table 5
provides an evidence that almost all of the influences which connect to the adjustment of the capital ratios
also effect on the ROA, in the case of the VcB.

5. DISCUSSION
In the pre-regulation period, the adjustment speed of CPR1 is 18.99 while the one of CPR2 is 16.6. It
means that the adjustment of capital prudential ratio which calculated on RWA adjusted slower than the
capital that calculated on the assets actual. Then, in the post-regulation period, the CPR1 adjusts at the speed
14.94 while the adjustment speed of the CPR2 is 18.14. Compare with the analyses of De Jonghe & Öztekin
(2015) in the period from 1994 to 2010, the average adjustment speed estimate across 64 countries in a year
is 29.7%. The adjustment speed of the VcB is over twice faster (18.99 x 4 and 16.6 x 4), similar to the
maximum which is 74% in Panama. De Jonghe & Öztekin (2015) also identified that the undercapitalized
banks mainly increase in the capital ratio using equity issuances to recapitalize rather than downsizing the
bank. In the case of Vietnam, all of the VcB in the dataset of this article are the undercapitalized banks.
Because of the prolong downturn of the stock market in Vietnam which occurred from 2009 till 2014,
almost all the VcB did not using equity issuances to recapitalize as the priority solution, instead, the banks
changed their RWA and aggregate retained earnings. The different sensitivity of the capital ratios on the
influences of the RWA_Ch and the Share_G between the two sub-periods, the high coefficients of the
RE_S in whole the sub-periods consolidated this argument. Unfortunately, the capital ratios show a decrease
trend recently.
Practically and empirically, the banks which have a capital ratio that lower than the requirement often
shift their risk-weighted asset portfolio to achieve the regulation requirement. In the case of the VcB, on
the one hand, the State Bank of Vietnam set the risk-weighted for every asset of the VcB. On the other
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hand, the credit risk-weighted measurement or rating is handled by banks themselves. Thereby, if the VcB
want to lower their riskiness assets, the most available assets for the risk-lowering should be the loans. To
do such the lowering, banks might shift their lending from the higher risk loans to the lower risk loans. The
lending volume of the VcB increased continuously in the throughout periods implies that the loans scale on
the banks’ assets became larger, might provide the VcB a higher RWA average shiftable. Therefore, to avoid
the distortion ratings, the supervision must follow up the rating or credit risk measurement. Fratzscher et
al. (2016) suggested that to assess the influence of capital regulation on domestic credit growth and banking
stability, the capital regulation measurement should consider whether valuation gains may count towards
the capital base or which rating based approaches are used to calculate the minimum capital requirements.
Theoretically, the banks’ lending could be control by some instruments. The monetary policy and
capital regulation requirement are popular and used to control the lending of banks. Analysis the influence
of these two instruments, Aiyar et al. (2016) found evidence from UK banks that the capital regulation
requirement policy was more significant effect to control the credit supply than the monetary policy. The
reason that the small banks could not access the non-depositary debt markets as the large banks when they
face the monetary policy, so they could not avoid the cost funding loans from a variety of domestic
macroeconomic shocks. In the situation of the VcB, the authors suppose that the monetary policy effect is
different from the argument of Aiyar et al. (2016) because all the VcB have a same problem as the small UK
bank about the ability to approach the non-depositary debt markets and this market of Vietnam is not
develop as the level in the developed countries. Therefore, if the monetary policy will be used to control the
lending of VcB, there will no difference effect from these instruments on all the VcB. Consequently, the
VcB might transfer the cost funding loans by means of increase the credit prices and experiment with the
riskier loans (Lazányi et al., 2017).
The ROA has a negative association with the TGL_TA, RWA_Ch, LP_TA and LA_TA while has a
positive association with the IBL_Ch, Depo_Ch and the IER. These empirical analyses might be interpreted
that the banks spread their non-bank lending together with the riskier loans. Thus, the banks must finance
for these higher expected losses as are represented by the LP_TA and the LA_TA. Even the IER has a
positive influence on the ROA, but both the LP_TA and LA_TA show a higher negative influence on the
ROA than the the influence from IER, consequently, the situation could cause the decrease of the ROA.

6. CONCLUSION
The empirical evidence indicates that the VcB have a high ability to adjust their capital ratios. In the
post-regulation period, the VcB adjusted their risk-weighted capital ratio faster than the capital-to-totalassets ratio. However, both the capital ratios showed a decreased trend in recent.The banks used retained
earnings and shifted the RWA rather than used share issuance for the implementation.
In throughout the periods, the lending andthe RWA increased continuously. The continuous increase
of RWA caused the increase of loss provision and loss allowance. In accounting, these losses are deducted
from capital. Consequently, although the VcB used retained earnings, share issuance to increase their capital
but finally, adventure with RWA they lost their capital and had a worse ROA.
Even though the non-bank lending supported to the increase of the capital ratios, but this indicatorhad
a negative association with the ROA and might cause the increase of the riskier loans. While the interbank
lending was totally inverted.
The empirical analyses the ROA indicate that all the factor contributed to the adjustment speed of the
capital ratios also had the associations with the ROA.
The result indicates that the supervision and regulation in Vietnam should control more to the capital
improvement of the VCB in order to match the criteria of the Basel regulations, thereby the improvement
of the ROA might be expected.
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