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Abstract

Since the globally financial crisis occurred in B)Bupervisory has become one of the most
centric activities that all banks’ governors ovdretworld are focusing on and Vietnamese
banking system is not an exception. The State BahWketnam is required to loosen the entry
barriers for foreign entity at the WTO integrati@s well as to tighten financial policies in
banking industry, in which capital adequacy is &fustool to assess and control the sector’s
performance. This paper aims to present a lookhenrelationship between degree of capital
adequacy, risks and profitability indicators of Wiamese commercial banks through both
theoretical and empirical studies. The former pdm& the brief knowledge about capital
regulation, the overview of Basel Capital Accorddaime Vietnamese regulations on banks’
capital adequacy in general. Using the secondatadine empirical study examines the effects
of several independent variables on banks’ adequgital. The paper reveals that the
combination of capital risk, owner’s equity riskgsats ratio, return on equity, and return on
assets have statistically significant influencevietnamese banks’ capital adequacy.

Keywords: capital adequacy ratio, banking risk, kgerformance, panel data

1. Introduction on rationale for capital adequacy equirement in banks

Analysts and specialists often open a discussiomarik capital adequacy requirements by
mentioning their roles in creating a buffer, whmlpports bank losses, protecting debt holders
from bank failures. Therefore, a capital bufferttreduces failure probability, is very important
to debt holders. In banking system, an unregulbged whose assets equal to liabilities will face
struggle period whenever its assets decline inevalue to an unexpected event, even go
bankruptcy. More seriously, failure in banks waab to dreadful “domino” effects on the overall
economy, for instances, bankruptcy of Lehman Brmstlvendened the greatest global financial
crisis in the 2%century.

Theoretically, the capital requirement establishirfanes trade-off dilemma between operation
stabilization and high cost of capital. While cawsgéive lenders demand assurance to receive
full amount of borrowers’ obligation, owners terml use a large ratio of debt for very high
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returns. Note that, Koehn and Santomero (1980), &mch Santomero (1988), and Rochet (1992)
found that the cost of equity is much higher thaat bf debt; therefore, the decrease in leverage
will result in lower bank’s rate of returns. In shcase, under business point of view, bank’s
owners would consider the policy with higher riskdahigher return, which might lead to a
higher default probability. Lenders who always reeea fix payment for whatever level of
operating profits do not want to experience unhgaftnance period. However, the fact that
banks’ owners have the advantage of approachiregnial information that can be used in
investment decisions raises lenders’ fear of defdius, bank managers take time to set up an
appropriate plan to satisfy all stakeholders with alequate amount of permanent resource,
namely core capital, to cover unexpected losseschwvimight decrease these moral hazards,
thereby sharing the potential burden on depositors.

Historically, the capital regulation has been impémited by the largest creditor of a bank, the
Government which desires to avoid taking the cos$tBnancial distress. Like private lenders,

the Government or Central bank requires depositiramee system to protect them from

unexpected losses. Acting as the lender-of-lasirtepractically, the Central bank still has to

provide support for bank’s obligations with few ¢@et’s terms in respect of finance or politic.

Besides, the system is incapable of supportinglagégns tracking whether a new deposit is
insured. Consequently, the Government issues agomy capital adequacy regulation to

maintain bank’s operation.

An additional rationale is that the government nhigise capital regulation to reduce the

probability of bank failures that are the causerarharkable negative externalities. A bank
failure might endanger another related bank vierlmdank loan market or via account of

customers expecting fund transfer from the firshlkban payment system, which strongly

spreads into overall sector, even whole economgci@fly, the too-big-to-fail arguments show

that large banks know their important position ao@omy system; hence, they have incentives
to take higher risks. As a result, the governmeag to support to stabilize the economy if
these banks experience difficult periods. If théddwa is not enough, it will be an enormous

disaster. These social costs, which would not badby solely investors of the bank, force

the regulators require higher amount of capite@meffort to closely match social benefits and
cost of operation.

Another negative externality is that bank failuneight bring distracted information and damage
borrower creditworthiness, which is costly to deyelA bank always develops expertise teams
in information processing procedures. The experés rasponsible for collecting, analyzing,
rating and keeping valuable information in bankystem. Then, in case that the bank goes
bankruptcy, all useful customers’ assessment irdtion for reference may be lost forever,
which affects the entire banking sector.

The paper aims to make a link between the bankskgand the capital adequacy requirement. It
contributes to the capital regulations perspedtiveeveral aspects. Firstly, it briefly explaing th
reasons of capital adequacy requirements, takioiereview on previous researches of capital
adequacy regulation’s determinants in term of reskg profitability indicators, and summarizing
the Basel Capital Accord. Secondly, the study erasiithe main banking regulations in
Vietnam, making comparison with international staad. Thirdly, based on secondary data as
the publications of State Bank of Vietnam, the a#fi reports from commercial banks, the
research is aimed to empirically find the effectsisks and profitability on adequate capital
level. Finally, it discusses the findings and gittes conclusion for capital regulation situation.
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The remainders of this paper are organized aswslldhe second section is literature review on
capital adequacy regulation, previous literatune<apital level's determinants, and basic ideas
in Basel Capital Accords and the Viethamese bagklations. The third section examines the
empirical studies on Viethamese banks examiningrétetionship between change in capital
comparing to change in risks factors and profit sne@ament, consisting of variables explanation,
data description and results of regression. Inlaeesection, conclusion and finding discussion
as well as further research opportunities are ptede

2. Literature review on capital adequacy requiremen

Initially, Moldigliani and Miller’s (1958) illustrged that a firm’s capital structure is irrelevamt t
its value in an efficient market. As banks are g@tock corporations, the shareholders’ losses
are limited while their gains are much larger tithe fix amount of interest payment for
depositors and creditors. In an efficient marketvall information published, creditors require
higher loan interest to cover the higher risk, hforces managers to maximize both share
value and bank total value. Hence, the market valudank is independent of its capital
structure. In other words, there is no need fortahpegulation in this framework.

However, Sealey (1985), Baltensperger & Milde ()98rgued that M&M theorem is not
appropriate for banks. According to the informattbaory, if market was efficient, banks which
do not possess special information would not exiserefore, bank’'s appearance proves that
M&M’'s assumptions have problems. Since creditore anable to accurately assess the
portfolio’s risks, banks have incentives to inceedsverage and take higher risk. As a result,
regulators should implement certain requirementsbfimks, especially in terms of capital, to
avoid default.

In addition, Koehn & Santomero (1980) found thatitad requirement was not enough to reduce
the failure probability. Because a high requiregdited level would have undesirable effects on

banks’ expected returns; forcing banks to balaheg& toss by investing in high risk assets. In

other words, the degree of risk aversion playedyarkle in bankruptcy probability. Researchers
indicated that the failure’s probability was lower sufficiently risk-averse banks and higher for

low risk-averse bank. Consequently, capital regutastneed to combine with asset requirements
and take into account the liquidity problem.

In the later discussion, Kim and Santomero (1988) asuggested that policy makers might
implement risk-sensitive capital requirements. #padly, optimally chosen risk-weights with
an upper bound on the bankruptcy’s probability sthalepend on the expected returns and their
variance - covariance structure. Hence, they wetependent of individual risk aversion.

Mpuga (2002) believed that inadequate minimum ehpgquirements might induce banks going
bankruptcy. He analyzed how new Ugandan capitallagigns led to a large number of banks
collapse when they took efforts to meet capitaunements in the 1998 crises. The research
empirically further concluded that once new redalst took additional elements, such as
deposits, paid-in capital, core capital, total talpietc. into account, banks performance would
be strengthened. Similarly, Choi (2000) found thahks changed their behaviors when an old
regulation was replaced. In particular, banks gatig CAR extended their credit and low-CAR
banks had to reduce their lending to adapt withdatory capital.

Back to the deposit insurance point, as a mattéaafthat assets’ risk cannot be reflected in the
deposit-rate demanded by lenders; banks have tideney to raise the riskiness of their
portfolios. In order to deal with this issue, resbars developed various methods, one of which
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is the Black and Scholes formula (1973) in optiocipg, conducted by Merton (1977) and Pyle

(1984). They assumed the deposit insurer as a miig@noand the predetermined payment to
depositors as the strike price. In case of depaosiirance being underpriced, banks seek to
maximize their equity and option value of deposgurance simultaneously. Besides, Merton
believed that deposit insurance influences on stgking process, which requires shareholders
to post a “bond” in the form of suitable levelscaipital.

Dowd (1999) proved that minimum capital regulationgght be considered as a mean to
enhance the safety and soundness of banking iydi#rappreciated deposit insurance system
to deal with information asymmetry. Its moral hakamade the Government establish

intervention in bank performance by capital regatad. At the same time, Harold (1999)

independently found that not only regulators bsbaksidents concerned about the stabilization
of financial system. By using the bank risk-basagital approach for banks and credit unions
strength comparison, the research inferred thagtasge was not a main source causing the
difference in these bank risk-based capital ratibberefore, banks would maintain an

appropriate capital level to optimize the return exjuity as well as adapt capital adequacy
regulations.

Jackson et al. (1999) conducted a study to vehié/ relationship between banks’ profitability
and capital requirement in banking sector of Geynm@anada, Holland, Japan, England, United
States, and Switzerland. However, the authors fonoanclusively divergent results from their
data.

Bensaid (1995) profoundly examined the functiorcapital requirements in dealing with both
adverse selection and moral hazard. Theoretidilé/former derived from private quality of the
bank’s loans towards banks’ owners while the lasterse as banks’ profit depending on the
unobservable decision.

Furlong and Keeley (1989) argued that the framevimskhich borrowing rates are constant and
costs are independent of portfolio risk are inodri@ecause it ignores the states in which bank
fails. Once bank fails, depositors are paid a dépmsurance agencies’ compensation,
decreasing the cost of debts. Therefore, the pilityadf bank to take more risk is greater at low
capital levels, and it decreases with the increasapital.

Under a financial perspective, Blose (2001) analythe influences of loan loss provision (LLP)
on stock price during the period from 1980 to 1998.explained investors’ reaction from LLP
announcement in terms of information asymmetry emset value and cost of capital. The
regression on cumulative average expected earnimisated that LLP declaration brought
negative effects on earnings. Thus, banks with taxapital adequacy faced a larger reduction in
stock price in comparison to the ones with adeqG#R. Eventually, of plentiful types of LLP,
real estate and loans provision made an enormausiative price reaction. Whilst, Powel
(2002) believed that there was a shortage of piavisg capital rules in international agreement
of Basel I, which cover both expected and unexpklctss.

In a research of financial structure and bank perémce, Renolds (2000) found the structural
variables by regressing independent financial satmzluding liquidity, profitability, and loan
preference. The study explored a positive relalignbetween banks’ size and profitability, and
a negative correlation of capital adequacy and Saamdsets. In other words, larger banks would
remain a small amount of capital buffer that i®dily affected by profits.



Yu (2000) was also in favor of “too big to fail’dbry, reporting that most of large banks have
much lower capital ratio in comparison to small ksgrin the Taiwanese sample. Basing on the
assumption that well capitalization would earn hpybfit, the paper found that equity to asset
ratio positively related to small banks but negaiivrelated to medium-size banks. He also
concluded that bank assets, liquidity and profitigbare the main determinants of capital ratio.

Asarkaya and Ozcan (2007) considered the determsinainTurkish banks’ capital structure,
explaining reasons why banks held higher amounmegfiired capital during the period 2002 —
2006. Through an empirical model, the study suggkthat lagged capital, economic growth,
portfolio risk, and return on equity positively agtd to capital adequacy ratio whereas deposits
negatively affected capital buffer.

Newman (2010) considered that the variation inifpreexchange earnings was the main reason
which generates the decrease in the dollar andgforeserves, which remarkably affected bank
capital. Marcus (1983) assumed that fluctuatiornaminal interest rate caused changes in
capital to assets ratio. Through time series —scestimation, he showed a significant reduction
in this ratio in US banking during the last two ddes.

In efforts to define an adequate bank leverage amiouHungary and Bulgaria, Bevan (2000)
paid attention on banks size, risky assets, dabtsyretained earnings effects. The study resulted
in an inverse correlation between leverage andyrizgsets, debts, which emphasized the
importance of capital in securing the depositorsifu

Song (1998) examined Korean banks’ behavior towBisel's capital adequacy regulations in
1992. He found that the risk weighted based metloggowere effective in avoiding solvency
because local banks tended not to make “cosmedjasaments to raise their capital ratios. Also,
following risk management approach, Karles (1989)duicted an investigation on relationship
between various market risk and capital adequatig  both qualitative and quantitative
methods. From sample of 24 banks, the researctermséd for a negatively related between
market risk and capital buffer in theoretical sta¢ats.

Whilst, Saunders, Strock and Travlos (1990) fouhdt tmanagers’ risk preferences might
influence on capital buffer. According to the studye to personal benefits, bank managers had
incentives to reject risky projects. Hence, managended to offset high-risk asset portfolios by
low leverage, which generated a positive relatigndietween changes in risk and change in
capital as in Shrieves and Dahl (1992). In otherdspbanks would increase their capital amount
to deal with higher loan portfolio risk.

In general, the merits of capital adequacy regutatheory is approved and appreciated by
numerous researchers and analysts, but, the guestimw much capital that banks should be
required to holdstills remains controversial.

Basel Capital Accord

In 1998, the Basel Committee on Banking Supervisipproved to publish the first version of
Basel Capital Accord, which mainly aimed to tightea adequacy of capital. In order to prevent
banks from excessive risk-taking, as regulatoieelinthe required capital to the risk of the loan
portfolio, according to the Basel Accord | (risksed capital standard), banks are expected to
hold a certain level of capital for risk-weightedsats. Particularly, banks are required to
maintain a minimum capital ratio of 8% of all rigleighted assets.

The appliance of 1988 Basel Accord enables bankse&agh two main aims: ensuring an
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adequate level of capital in the international lagksystem and offering competitive
environment for banks. In fact, there are over t00ntries applying the Basel framework to
their banking system. However, the accord goesgaleith some major disadvantages. The
capital requirement is softly tied to economic yiglhich creates chances for regulatory capital
arbitrage. As a result, the quality of bank loantfetios is averagely reduced. Besides, amended
1996 version Basel Accord still ignores operations, inaccurate market risk measurement,
and unclear level of risk. These shortcomings fdrtdee Basel Committee to release two
consultative packages with more risk-sensitive mtcm June 1999 and January 2001
respectively. These papers comprise of three gilldlinimum capital requirement, Supervisory
review system, and Market discipline.

In accordance with the banking industry developmentJune 2004, Basel Committee

published the upgraded version of the Basel Accortiss document aims to ensure banks to
mainly consider operating risks and make an adegpedvision of capital against the risks.

In the capital adequacy determination, Basel lluat§j risk conversion factors and risk-

weighted assets calculation. Particularly, newltask-weighted assets are computed as the
sum of the credit-risk weighted assets with 12rBe8 of market-risk capital charge and

operation-risk capital charge combination. Basebffiers Standardized Approach and an
Internal Rating Based (IRB) Approach for banks tmase. The former allows banks to

assess the risk weights through external crediéssssent institutions rating. In contrast,

under IRB approach, a bank can develop its inteeséimation system to assess borrower
creditworthiness, with disclosure standards.

Similar to the older version, Basel Il appears haegeral disadvantages. Firstly, Basel Il
adds Tier 2 capital of short-term subordinated aelvering market, which is reprimanded as
one of the main reasons contributing to 2008 Firerrisis. Secondly, while rating agencies
have conflicts of interest, risk assessing appropdmarily basing on credit degree of
customers offers opportunities for inaccurately Ithgafinancial institutions to invest in
venture projects, which leads to higher risk. Besjdsupervisory and risk assessment
processes seem to ignore business cycle factoitaCgpality issues are also not seriously
considered in risks evaluation.

In December 2010, Basel Ill Capital Accord was adrapon the member of Basel Committee
on Banking Supervision in the effort to get a hanoth banking risks after 2008 Global Financial
Crisis, implemented roadmaps for full Basel lliretards appliance. Though Basel Accords are
not compulsory towards all banking sectors, theeerow more and more countries applying
these policies in their practical situations. Ustiending the importance of banking stabilization
in economy development, countries’ Central Banky pmnificant attentions to adjusting
regulations, especially minimum capital requiremelnt order to establish an appropriate
requirement for their banking systems, numerousaiites and banks’ administrators have
conducted empirical researches to analyze theaictien between capital requirement and
economic variables, financial indicators and otiedaited factors in real situations.

Vietnamese Banking regulation

In Vietnam, several regulations already mentionacheérous Basel Accord terms. The State
Bank of Vietnam - SBV to put initial attempt on lkag risk management, implemented decree
493/2005/®-NHNN. The Decree content preliminarily reflecte ttelationship between capital
and risk-weighted assets as well as provisions nagatcredit risk in banking activity.
Commercial banks themselves classified their lobased on private internal rating-based
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approach and collection capability. However, Vietese commercial banks were failed to
assess all types of operating risks, not establishppropriate provisions of risks.

Decision 457/2005/Q-NHNN, announced safety ratios as well as weigttedversions in
banks’ operating concerned balance sheet and G@fiba sheet risks, which is complied with
Basel Capital Accord I. However, a difference betwé/iethamese account standard and
international account standard made CAR computatmnaccurately reflect banks’ operating
risks. In fact, according to Basel, the denominatas required to add capital offsetting market
risk, which made few Vietnamese banks reach CAR%Tf Besides, CAR of 8% was applied
for all banks without considering scope, size askl differences of banks.

The 2008 financial crisis began with a failure @himan Brothers giant, which made a warning
of regulation for banking systems around the waaltt], Vietham was not an exception. At this
time, Vietham had just participated in the Worldade Organization (WTO), preparing to
expand the market to foreign enterprises. Numecbafienges and opportunities created forced
National Assembly enact new laws and simultaneoastgnd existed ones to accommodate
radical business environment change. Hence, the dawCredit Institutions in 2010 was
approved to strengthen an operating environmentagement, structure mechanism for banks
and their clients, which stabilizes the bankingtseas well as creates further challenges for
certain credit institutions.

At the same time, in 2010, another very importamtwinent, namely Circular 13/2010/TT-
NHNN, was implemented by the SBV to identified $gfeatios for financial institutions.
According to this law, the SBV established capitdhted regulations to secure bank safety
operation as well as limited new banks enteringrfmal market, including the following: the
minimum charter capital was raised from 1,000 dmliVND to 3,000 billion VND; the
compulsory reserve fund is now annually accumulatealrate of 10% of net income, capturing
25% of the charter capital and the minimum requi@&R (individual and consolidated) for
commercial banks was raised from 8% to 9%.

Oown Capital __Tier 1+Tier 2— Deductible amount
Y'Risk—Weighted Assets Y'Risk—Weighted Assets

CAR =

where:
- Own capital is the total of Tier 1 capital and T2ecapital, minus deductibles;

- Tier 1 capital includes is the aggregated amouhthartered capital; reserve funds; the
operation development investment fund; retainediegs; and surplus shares permitted;

- Tier 2 capital is the aggregated amounts of agsetduation; financial reserve funds;
convertible bonds and other debt instruments satgfnumerous conditions. However,
Tier 2 capital is required to meet some limitations

- Deductible amount is the sum of partial deductfbben Tier 1 and Tier 2, consisting of
goodwill, cumulated losses, share repurchases;

- Risk-weighted assets are total value of assetsegatvalent value of off-balance-sheet
assets in term of degree of risk. Based on thewsight-framework (0%, 20%, 50%,
100%, 150%, 250% - this for the real-estate loansly assets will be converted into
proper risk-weighted assets.

The formula above on the CAR calculation is basedstandard of Basel I. However, the
denominator takes into account only credit riskjoigng other important risks comprising of
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market risk and operating risk. The fact of the tarais that, now, recently, Viethamese banks
always sustain CAR, which is average of 12%. Asr@sequence, in spite of completing capital
regulation requirements, many banks still havegh heével of risk taking, such as, quality of
loans or quality of secured properties and a lowgrele of profitability, hence, the CAR
requirement of 9% is unable to accurately reflbet safety of commercial banks. In fact, the
relationship between these factors tends to ranglearly across financial institutions.

3. An econometric model for banking risk and capithadequacy
3.1. Research Method, sample

This section is conducted to empirically analyzeedwinants of capital adequacy ratio and their
effects on in Viethamese banking systems. As magrtioin the above literature review, the
moral hazard theory believes that risks and capéadl are simultaneously determined by
bank managers. The earlier research by Shrieves Datd (1992) shows the positive
relationship between capital and risk whereas Jesgund Nigro (1997) on the other hand,
argue a negative one. After that, numerous resesesclsuch as Newman (2010), Marcus
(1983), Bevan (2000) focus on the interaction betwdegree of adequate capital and risks
factors. Besides, Goddard et al. (2004), Javaal.g2011), Naceur (2003) conducting study
on European banks during the 1990s, Pakistan ¢nepériod 2004 to 2008, and Tunisia for
the period 1980 to 2000, respectively found theorggr correlation between capital and
profitability indicators. Hence, this paper aimsdetailed focus on both banks’ profitability
and risks measurement’s effects on banks’ capithe empirical test about relationship
between capital adequacy level and its determinavits be conducted following the
regression developing on earlier research in JotdaAl-Tamimi (2013). Hence, the study
found these factors’ relationship based on the¥altg regression equation:

CARit =B1+B2*CPRt+B3* CRit + P4 * IRit + Bs * LRit + B * ERit +
B7 * ATOir +Bs* ROE: + o * ROAit + &t for bank i at period t

Where the variables al@AR: Capital adequacy rati€PR Capital risk;CR: Credit risk;IR:
Interest rate riski.R: Liquidity risk; ER: Owner’s equity risky assets ratidTO: Asset turnover
ratio; ROE: Return on equityROA: Return on assets.

This paper examines statistical data from 11 Vieese commercial banks including ACB,
BIDV, Eximbank, MB, Sacombank, SHB, TechcombankB \Vietcombank, Vietinbank, and
VPbank during 6 years (from 2008 to 2013). The da& mainly collected from officially
published documents by Vietnamese reputationalnizgdons. Most variables including capital
adequacy ratio, risk ratios, profitability ratiordig 2008 to 2012 are computed from banks’
annual reports. The economic model, quantitateta dnd econometric equation are aimed to
aggregately explain the questions of: ‘(@b the banking risks and profitability influencexahe
capital adequacy level?and (2)“In Viethamese current framework, how should comuiaé
banks improve the capital adequacy level to adagt Kkegulations?”

3.2. Statistic Descriptive

The descriptive statistics for all variables armmarized as following table:



Table 1a: Descriptive statistics — all variables

CAR CPR CR ER IR LR ATO ROE ROA
Mean 0.1305881.7686990.5366910.1368630.690902 0.21414(0 0.0364990.1649880.013429
Median 0.1209001.7222260.5319410.1367390.645954 0.183057 0.0377610.1501000.013250
Maximum 0.4589005.1613990.8290320.4142061.11022Y 0.4905664 0.0540280.3652000.026800
Minimum 0.0800000.9715550.3286050.0644240.434056 0.02158(0 0.0097340.0064000.000700
Std. Dev. 0.0552290.5464250.1244690.0538190.171825 0.116813 0.0102080.0809650.006154
Observations 66 66 66 66 66 66 66 66 66

The descriptive statistics of these variables aarighlighted as follows. CARCapital adequacy
ratio) variable reaches the highest value of 45.89% lbmEank and has the lowest value of 8% by
VIB during 6 years. CPRinvested capital to risk-weighted assets ratiajiable observes a range
from 97% to 516% during the last six years, witif%7on average. CR\Net loans to total assets
ratio) variable has a minimum value of 32.86% with ACBpaimum value of 82.9% with BIDV in
this period. In fact, Viethamese banks only beaawrage credit risk, at 53.67%. (Rterest rate
sensitive assets to interest rate sensitive ligsliratio) variable varies from 43.4% of MBBank to
111% BIDV during a period of 2008 to 2013. [dRjuid assets to deposits ratigariable fluctuates
from 2.1% to 49%, with a mean of 21%. Of all thedermation, VIB stands at the highest rank,
at averagely 49% and Eximbank takes the lowest ainayeragely 2.1%. ERO(vner’'s equity
risky assets ratioyariable generally reaches a maximum value of284,4rops to a minimum level
at 6.4%, and takes the average amount of 13.68%. (R€turn on equity ratiopbservations range
between 0.64% and 36.5%, with a mean of 16.49%. AAL3ets turnover ratioyariable reaches
its highest value, at 5.4%, and its lowest vallmua 0.9%, with a mean and standard deviation
of 3.64% and 1% respectively during last six ye&®A (Return on assets rati@bservations
fluctuate from 0.07% to 2.68%, with a mean of 1.349fh average, MBBank performs most
efficiently, at 2.15% while VIB only earns 0.65%itsROA.



Table 1b: Correlation matrix

Correlation CAR CPR CR ER IR LR ATO ROE ROA
CAR 1.0000
CPR 0.0261 1.0000
CR -0.1995 0.0787 1.0000
ER 0.8357 -0.1423 -0.3713 1.0000
IR -0.1388 0.1865 0.9171 -0.3076 1.0000
LR -0.0232 0.0333 -0.1644 0.1762-0.0535 1.0000
ATO 0.0392 0.0326 0.2614 0.0783 0.3225 -0.0315 1.000(
ROE -0.4040 0.0431 -0.3229 -0.2774-0.2552 -0.2866 0.097¢ 1.000(
ROA 0.0102 -0.0664 -0.3919 0.2105-0.2774 -0.28410.227: 0.807¢ 1.000(

As can be seen, the adequate cagf#iR) has positive relationship with capital rig€PR),
owner’s equity risky assets rat{&R), asset turnovefATO), and return on asse(ROA). In
contrast, the capital adequacy level inverselytesl@o credit risKCR), interest rate riskdR),
liquidity risk (LR), and return on equitfROE). In addition, from the correlation matrix, the
negative correlation between ROE and risk factexsept capital risk, evidences the theory
“high risk high return”. Banks, which perform efently with high asset turnover indicator, tend
to face high credit risk and interest rate risksiles, multi-colinearity issue might only occur
between two couple of variables, namely credit @§k and interest rate IR, and ROE and ROA,
with the correlation of 91% and 80% respectivelyowdver, the computations show the
independent information between these two obsemsti The study also examines this error
after running the regression model.

3.3. Regression analysis

The study would employ the regression on dependanables based on three ways: Pooled
Regression, Fixed Effect Model, and Random Effeod®l. The first one is the simplest way
for panel data regression. Theoretically, this esgion presumes the average values and
constant relationship among all variables, ignottinge and cross-section effects. The Fixed
Effect Model (FEM) and Random Effect Model (REM)eataken into account for panel
analysis. The former considers privately particutdmaracteristics affecting independent
variables. It also removes the time-invariant feasuto assess net effect of the explanatory
variables. They are the reasons why FEM assuméghbee exists no autocorrelation in the
model. On the other hand, REM includes the timeafrant variables into its process. The
variations across the entities here are presumedetsandom and uncorrelated between
errors and variables. Thus, autocorrelation is reoge problem that REM must deal with.
Note that, is it generally believed that REM mightlude heteroscedasticity errors from the
model. In this study, the study makes log transfoain these variables to reduce
heteroscedasticity probability. In order to exammvhich of these two models is more
appropriate, the Correlated Random Effects — HaagssnTest is performed with the help of
Eviews.
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Regression analysis is used to explore the quanBtaelationship between the dependent
variable,CAR, and the independent variables includi®g, IR, CPR, LR, ER, ATOROE
and ROA. As mentioned above, the study performs both Fik&écts Model (FEM) and
Random Effects Model (REM), which show particulaariables’ relationship under two
perspectives before suitability assessment. Thietad and 2b below show the results of

two-regression analysis.

Initial regression equations

Table 2a: Fixed Effect Mode - Regression Result Table 2b: Random Effect Model - Regression Result
Dependent Variabld:OG(CAR) Dependent Variabld:OG(CAR)
Method: Panel Least Squares Method: Panel EGLS (Cross-section random effects)
Swamy and Arora estimator of compont variances
Variable Coefficient Std. Error  t-Statistic Prob.
Variable Coefficien  Std. Erro  t-Statistic Prob
C 0.234465 0.297711 0.787560  0.4349
LOG(CR) 0.05601.  0.20466( 0.27367(  0.785: C -0.21490- 0.25679. -0.83688. 0.406:
LOG(IR) 0.198914  0.235310 0.845326  0.4022| LOG(CR) -0.029528 0.185110 -0.1595180.8738
LOG(CPR) 0.16040.  0.054541 2.94096. 0.0051* | LOG(IR) 0.159861  0.20112. 0.79483! 0.430(
LOG(LR) -0.011115 0.042713 -0.260217 0.7958| LOG(CPR) 0.194768  0.053687 3.6278330.0006*
LOG(ER) 0.615252  0.124400 4.9457490.0000** | LOG(LR) -0.025693  0.035930 -0.7150880.4775
LOG(ATO) 0.16367° 0.08745 1.871521 0.0675’ LOG(ER) 0.55272. 0.11340: 4.87396( 0.0000°
LOG(ROE) -0.376990 0.115711 -3.2580360.0021** | LOG(ATO) 0.070037  0.064301 1.089191  0.2807
LOG(ROA) 0.278213  0.123962 2.2443390.0296** | LOG(ROE) -0.433380 0.108710 -3.9865860.0002*
LOG(ROA) 0.32736.  0.11522' 2.84096' 0.0062’
Effects Specification
Cross-section fixed (dummy variables) Weighted Statistics
R-squared 0.934494 Mean dependent var -2.091199 R-square 0.84123 Mean dependent v -0.70297:
. Adjusted R-
Adjusted R- 0.909407 S.D. dependent var 0.307222 squared 0.818949 S.D. dependent var 0.23740
squared
S.E. of regression 0.092470 Akaike info criterion -1.68762( rségEr.e(;fsion 0.101015 Sum squared resid 0.58164
Sum squared resid0.401881 Schwarz criterion -1.057265 F-statistic 37.75195 Durbin-Watson stat 159731
Log likelihood 74.69146 Hannan-Quinn criter. -1.838 Prob(F-statistic)  0.000000
F-statistic 37.24960 Durbin-Watson stat 2.326653
* Significance at. = 5% confidence level
** Significance att = 5% confidence level; * Significance at= 10
% confidence level

[0
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Correlated Random Effects — Hausman Tesis conducted to indicate which model is more
appropriate by examining the following hypotheses:

Ho: The random effects are uncorrelated with the arptory variables (REM is preferred)
Ha: The random effects are correlated with the exptary variables (FEM is preferred)
Hence the rejection of dhypothesis will favor the FEM.
The performed result is as follow:
Table 3: Correlated Random Effects — Hausman TegsRIt
Test cross-section random effects

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 19.021797 8 0.0147

As can be seen from the table 3, the p-value -fsesection random (p 0.0147) is lower than
level of significance = 0.05), so the null hypothesis is not rejectedné¢, the study can
conclude that the Fixed Effect Model is appropriatethis panel data at this stage.

Test of dropping insignificant variables

In general, based on the above result, the FixddcEModel is employed to analyze the
relationship between CAR and its explanatory véesbNow, the insignificant variables, which
include Credit risk (CR), Interest rate risks (IR)quidity risk (LR), and Asset turnover (ATO),
are considered to be dropped out of the model thighsupport of the Wald Test for panel data.
This test aims to examine the following hypotheses:

Ho: C(2) = C(3) = C(5) = C(7) = 0 (All three variabkshould be dropped)

Ha: At least one coefficient is not equal zero (Thes#ables should not be dropped)

Table 4: Wald Test Result

Test Statistic Value df Probability
F-statistic 1.894076 (4, 47) 0.1272
Chi-square 7.576303 4 0.1084

As can be seen from the table 4, the p-value dalfistic (p~ 0.1272) is higher than level of
significance ¢ = 0.05)

Sincep >a =» There isnot enough evidence reject H.

Hence, the study can conclude that éidour variables consisting of credit risk, intest rate
risks, liquidity risk and asset turnover should ldeoppedout of the model without affecting on
other variables

12



New regression model

Since these steps indicate the insignificance edlitrisks, interest rate risks, liquidity risk,can
asset turnover, the model developing by Al-Tami@013) seems to not effectively apply in
Viethamese situation. As a result, a new model eetwapital adequacy level (CARINnd its
determinants which comprise chpital risk (CPR), owner’s equity risky assets im{ER),
return on equity (ROE)andreturn on assets (ROAs re-performed as the following equation:

CARit =B1+P2* CPRt + B3 * ERit + B4 * ROEt + s * ROAt + &it
for bank i at period t

Similar to the previous model, the new one is resgd byPooled,REM, andFEM with the

results:

Table 5a: New Random Effects Model
Dependent Variable: LOG(CAR)
Method: Panel EGLS (Cross-section random effects)

Swamy and Arora estimator of component varia

Variable Coefficien Std. Erro  t-Statistic Prob

C -0.44475! 0.15661i -2.83974! 0.0061’

LOG(CPR 0.21763! 0.05370' 4.05243 0.0001’

LOG(ER) 0.420565 0.089392 4.704717 0.0000*

LOG(ROE) -0.546614 0.091417 -5.979336 0.0000*

LOG(ROA) 0.442218 0.094776 4.665949 0.0000*
Weighted Statistics

R-squared 0.820596 Mean dependent var  -0.9219

Adjusted R-

squared 0.808832°> D~ dependentvar 5638

S.E. of Sum squared resid

regression 0.106963 q 0.697903

F-statistic 69.7536. Durbin-Watson stz 1.42420!

* Significance air = 5% confidence level

Table 5b: New Fixed Effects Model
Dependent Variable: LOG(CAR)

Method: Panel Least Squares

Variable Coefficient Std. Error t-Statistic Prob.
C -0.34967 0.168864 -2.070777 0.0435*
LOG (CPR) 0.16297¢ 0.05523' 2.95042; 0.0048’
LOG(ER) 0.56486! 0.10992: 5.13883: 0.0000’
LOG(ROE) -0.459378 0.105829 -4.340772 0.0001*
LOG(ROA) 0.352214 0.111195 3.167528 0.0026*
Effects Specification
Cross-section fixed (dummy variables)
BZ
R-squared 0.923935 Mean dependent var -2.0911
Adjusted R-
squared 0.903054 S.D. dependent var 0.307222
S.E. of regressio  0.09565 Akaike info criterion  -1.65938I
Sum squared L
resid 0.466663 Schwarz criterion 116173
- Hannan-Quinn
Log likelihood 69.75954 criter. -1.46273!
F-statistic 44.24833 Durbin-Watson stat 2.10033

* Significance ato = 5% confidence level

D9

From the result, all four independent variables aagaificantly related to the CAR variables at
a= 5% level. Now, the Correlated Random Effects -ustaan Test is employed to decide which
model between REM and FEM is more appropriate gjindesting the hypotheses:

Ho: The random effects are uncorrelated with the arptory variables (REM is preferred)

Ha: The random effects are correlated with the exptary variables (FEM is preferred)
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Table 6: Correlated Random Effects — Hausman Tast fiew model result

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 19.271426 4 0.0007

As can be seen from the table, the p value of esesion random is 0.0007, which is lower than
level of significanced = 0.05), there ienough evidencéo reject H.

As conclusion, the Correlated Random Effects — Heus Test indicates that FEM is preferred
to REM, means the FEM is our final model, whichdported as follows:

Estimated LOG(CAR) = -0.35 + 0.16*LOG(CPR) + 0.56*I0G(ER) — 0.46*LOG(ROE) + 0.35*LOG(ROA)

R? = 92.39%, where variables areapital adequacy level (CARgapital risk (CPR), owner’s
equity risky assets ratio (ER¥eturn on equity (ROEndreturn on assets (ROA)

Interpretation of coefficients

After careful considering the model, the study exmm® the relationship between dependent
variable CAR and its independent variables thraibghregression and T-test. Thé & 92.39%
reveals the good fit of the regression equatiomdans that the 92.39% of dependent variables
can be explained by independent variables. Infa b these results, which are summarized in
the table 5b, holding other variables constant:

- The statistical analysis reveals ts@gnificantly positive correlation between capital
adequacy level CAR and capital risk CPRarticularly, when the capital risk increases
by 1%, the banks’ capital adequacy level will grdws0.16% on average. The p value
0.00 which is remarkably smaller than= 0.05 level shows the significant effect of
capital risk on capital adequacy.

- The regression result shows tkegnificantly positive relationship between capital
adequacy level CAR and owner’s equity risky as$ef&s The owner’s equity risky assets
ratio variable takes the strongest influence ondbgree of adequate capital. In fact,
capital level is expected to increase by 0.56% wrage, if the owner’s equity risky
assets ratio grows by 1%, holding other variabtasstant. Since the p valae0.00, this
effect on capital level is significant at= 0.05 level.

- The empirical result indicates thsgnificantly negative relationship between capital
adequacy level CAR and return on equity ROEarticularly, the p valug 0.00 which is
smaller thar = 0.05 supports the study to reject the null higpsts. It means that, this
profitability indicator directly affects the levef banks capital. In other words, since the
return on equity drops by 1%, the banks’ capitaklewill experience an increase by
0.46% on average, holding other variables constant.

- The regression analysis proves #ignificantly positive relationship between capital
adequacy level CAR and return on assets RO/e p valuex 0.00 which is much
smaller tharm = 0.05 level supports the study to reject the hypothesis. In detailed,
the banks’ capital is expected to rise by 0.35%awsrage, if the return on assets
increases by 1%, holding other variables constant.

In summary, while capital risk, owner’'s equity yséssets, and return on assets take positive
effects on degree of banks’ capital adequacy, ¢ham on equity inversely influence on banks’
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capital level. In contrast, credit risk, intereater risk, liquidity risk and asset turnover factors
unclearly affect capital adequacy level of banks.

4. Conclusion and discussion of the findings

Firstly, the capital risk is positively statistibalsignificant to the degree of capital adequacy.
However, this is contrary to the insignificanceAdfTamimi (2013) research on Jordan banks. It
might derive from the difference in Jordanian andtvamese banking sector’s situations. Recall
from the capital risk variable assessment, the rfdictuates in a high range during the last 6
years, illustrating the unstable environment oftNanese banking industry. The appropriate
reasons for this issue might be the different nsknagement approach under competition and
Government pressure, and the bank’s capital withwré&rend by giant corporations. These

activities directly affect both invested capitabamsk, which reasonably leads to a large change
in capital risk. On the other hand, the Jordanianking sector seems to be stable for a long
time.

Based on the final regression model, since a bati@ws a riskier investment portfolio for
earnings, it generally faces a higher level of &pisk due to the increase in risk-weighted
asset. The capital risk ratio, therefore, ratignaécreases, which is followed by the capital
adequacy ratio. Then, the commercial bank has thvento raise equity or spend much more
retained earnings on covering this risk to proteositors’ rights. The capital amount growth
might make a contribution to invested capital adl vae Tier 1 (Core) Capital, which are
stipulated in the Circular 13 by SBV. Therefore, eapital risk controlling efforts, the
Vietnamese commercial banks also strengthen tlugiquate capital level. In other word, the
higher the degree of capital adequacy, the momyshainks might be able to deal with capital
risk.

Secondly, owner’s equity risky assets ratio hasstithted to be statistically significant for lewél
adequate capital. The data shows that owner’syeqsky assets have a positive relation with the
bank capital, which complies with previous findinmysAl-Tamimi (2013). This indicator pays much
attention on function of owner equity towards dépos in case of bankruptcy. When the risks are
considered to increase for some reasons, banksaauatjst their risky project to a reasonablelleve
lowering the degree of capital adequacy. As atieid increase in owner’s equity risky asset® rati
enhances the banks’ capital adequacy ratio.

However, return on equity is statistically signéfit at 95% confidence level for capital
adequacy ratio. This result shows a negative arogl between return on equity and the degree
of capital adequacy, which is similar to the fingbnof Al-Tamimi (2013). However, it is
contradict to the positive relation between capialequacy and profitability, which was
suggested by Kosmidou (2008), Ben Naceur (2003evde and Fernandez (2007), Brock and
Suarez (2000), and Saunders and Schumacher (2090ited in previous literature sections, the
equity level directly influences on the profitabjliof banks. In order to adapt SBV’s safety and
soundness regulations, Vietnamese banks are foocettrease their capital amount or reduce
the level of risk assets. Since the cost of eqisitynuch higher than cost of debt, the former
drives the average cost to increase, reducing ¢heprofit. On the other hand, the latter one
decreases the probability of abnormal returns,ctyredeclining the earning ability. Therefore,
arise of capital ratio makes the return on equitydr.

Finally, the empirical findings for return on assshow that it has a positively significant effect
at 95% confidence level for the capital adequacgyipg the same conclusion with Al-Tamimi
(2013). Return on assets represents how effectiheybanks are taking earnings advantage of
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its base of assets. According to the formula, banight enhance this indicator by increase in
profit or decrease in total assets. While the dadigtion is unrealistic because of its negative
signal about banks performance, the former seenieta good choice for them. In general,
thanks to low funding cost, banks often rely maioly retained earnings to increase capital.
Hence, if banks operate profitably, they would @gly spend an amount of retained earnings
for capital, which raises the banks’ capital leviélis empirical outcome is also similar to Gropp
and Heider (2007). Besides, ROA and the capitab rate most likely positively correlated
because banks are expected to increase asseh rigkiér to get higher returns (Jeitschko and
Jeung, 2007).

As per study findings, the interaction between dliegree of adequate capital and the risk and
profitability factors is proven to be statisticalgygnificant. In order to maintain safety and
soundness, banks might upgrade their equity buffieich is reflected in higher capital adequacy
ratio. As mentioned above, this activity simultaneonakes capital risk ratio and owner’s equity
risky assets ratio higher. It sounds appropriate fanks managers to reduce risk factors,
strengthening the banks’ security level. In falbgre are several ways to attract external capital
for banks, such as equity issuance, valued cextédg issuance. However, valued certificates
issuance temporarily support banks in raising thapital amount. At maturity, banks have to
make payment for certificates holders, which mightluce their capital. Besides, many
Viethamese small commercial banks receive invessndrom other banks or financial
institutions to enhance their adequate capitallléMeis cross owning phenomena would help
small banks raise the capital adequacy ratio tetatte regulations, but, do not increase the
capital of the whole banking system. Therefores thdicator is unable to illustrate the banks
real situation. It is the reason why some poorlyfggened banks still reports a high capital
adequacy ratio.

In contrast, banks should concentrate on invesiimdower risky projects, developing an
effective internal control system with clear pa®iand procedures. This option seems to be
suitable for banks. A good risk controlling mighdve a large amount of losses for banks,
reducing the risk taking. The capital risk and oweguity risks, in turn, declines. Consequently,
the higher capital adequacy level derives from lovigky investment, which more accurately
illustrates real banks’ situation. Since this rafidrusted, the State Bank of Vietham (SBV)’s
regulations become more closely appropriate irsdator supervision.

In addition, banks can improve their operationgesysto reinforce their revenues earning and
costs saving as well. By this way, the increadaainks’ profit creates a larger amount of retained
earnings spending for capital funding. The leveraggimization should be considered because it
indicates the relationship between return on asssdsreturn on equity, which determines the
overall cost of banks’ capital. Obviously, thisdeaoff between profitability and safety needs
precisely taking into banks’ account.

Finally, regarding the implementation of Basel Bhth the SBV and commercial banks might
apply newly useful information to the Vietnamesegqpice. In term of adequacy capital,
Vietnamese commercial banks should set up a deétadeital raising roadmap with effective
investment plans for sustainable development, denisig good strategic partners, which already
successfully apply Basel Accords, to improve theands and images. They should prepare a
healthy financial position and take an adequaterbye in unstable environment for Basel Il
application. In addition, they also establish ggbahs for the efficient merger and acquisition
activities. On the other hand, the SBV should adersa suitable period to entirely apply Basel
and Basel Il into the banking industry. The banksssification procedure and capital adequacy
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formula should be taken into account. Next, the SBMances supervisory activities to protect
the banks’ shareholders’ right. Last but not leeshducting theoretical researches about effects
of a bank’s default on financial sector and the lehezonomy as well might facilitate the SBV’s
decision towards unhealthy commercial banks.

In term of future research opportunity, the reseanterests to specify and compare the different
type of banks, which consist of former state-owgethmercial banks, joint-stock commercial

banks, joint-venture banks, and financial companresrder to investigate whether type affects
the decision of setting this capital level. Anotldeection for further research on this topic is to
work on the simultaneous equation examines thégakhip between risk and capital regulation

as seen in the paper of Shrieves and Dahl (1992).
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