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Abstract
In this paper, we assess the capacity of Vietnamese commercial banks to withstand the effects of an increase in
credit risk as a result of macroeconomic shocks. Firstly, VAR model is used to estimate the relationship among
macro variables (real GDP, real exchange rate, lending interest rate and inflation rate) and from that,
macroeconomic scenarios are set up. Next, we employ a GMM model to estimate the relationship between the
non-performing loan ratio (credit risk) and macro variables involved in first step. Finally, the new capital
requirement ratio (CAR) is recalculated, which is based on the increase in loan provision followed by the rise in
non-performing loan. The results show that credit risk which the commercial banks have to face is relatively
limited when their risk weighted assets are unchanged. If these numbers, however, increase as banks broaden
their lending, all banks’ CAR will reduce remarkably and four large banks will be lack of capital seriously and
cannot meet the requirement of Central Bank
Keywords: credit risk, NPL, stress test, VAR model
JEL: G21, G28, G32
1. Introduction
Stress testing refers to a range of techniques used to assess the vulnerability of a portfolio/bank to “exceptional
but plausible” macroeconomic shocks. To assess the vulnerability, according to Basel, the adverse shock used in
stress test must be “extreme and exceptional” but “plausible” (Basel, 2009). The impacts of stress test might be
shown as financial impacts on capital, loss (solvency stress test), or solvency (liquidity stress test). By
conducting stress test periodically, the supervisory body may be able to actively cope with the worst-ever
scenarios. Stress testing applies appropriate techniques for credit risk, market risk, liquidity risk and other risks.
Credit risk stress testing concentrates on the risk that a borrower is unable to pay debt in certain circumstances.
Stress Event

Credit risk Satellite Model: The
macroeconomic variables are linked
to variables measuring banks’ asset
quality

Macroeconomic Model
Stress
events
are
linked
to
macroeconomic variables (eg.,GDP,
interest rates, exchange rate)

Impact on Banks’ Balance Sheet
In terms of earnings, capital

Source: Cihak (2007)

Figure 1. Credit Risk – A Typical Macro Stress Testing Process
The stress testing may be performed by an individual bank, group of banks with some similar characteristics or
the system. At the micro level, stress test is designed to assess the sustainability of a financial institution for the
1

ass.ccsenet.org

Asian Social Science

Vol. 14, No. 2 2018

purpose of risk management, while at the macro level, stress test is applied to test the sustainability of the system.
The purpose of macro stress testing is to help the supervisory body define the sensitivity of the system to stressed
events which might lead to the system break-down (Basurto, 2006). The macro stress testing, as a result, is
mainly realized by Central Banks or international institutions as IMF, WB. The stress testing process involves
several stages, as shown in Figure 1.
First step - Identify a stress event from exogenous factors. The stressed events might be a shock affecting to the
domestic economy, which is large enough and still possible. The effects of the stressed scenario to
macroeconomic conditions are measured by a structural econometric model, vector auto regression method
and/or pure statistical approach (Foglia, 2009; Bank of Japan, 2007; Van den End, Hoeberichts & Tabba, 2006)
Second step - Model the relationship between credit risks and other macroeconomic variables derived in stage 1.
The macroeconomic model does not include credit risk measurement; therefore, in the second stage of stress
testing, links between credit risk measurement and macroeconomic variables will be modeled by satellite model
to assess the effects of endogenous shocks to the bank’s asset quality. These models are estimated either for the
whole system or for different levels of disaggregation as by industry, type of borrower, such as bank or
individual borrowers. The regression models include loan performance variables as non-performing loan (NPL),
or loan loss provisions (LLP) as dependent variables, the explanatory variables include a set of macroeconomic
variables, bank/industry specific variables as measures of indebtedness… Variables as economic growth,
unemployment, interest rate, exchange rate, equity prices… are all explanatory variables, in which, interest rate
is a crucial variable as it is the direct cost of borrowing. (Castren, Dees, & Zaher, 2008; Blaschke, Jones,
Majnoni, & Martinez-Peria, 2001)
Third step (last step) – Assess the impacts on loan portfolio of the bank and assess the capacity of the bank to
stand to given stressed events. This means the loss of the bank should be compared to a suitable benchmark.
The results of the simulation might be shown as loan loss provision or predicted default rate, which depends on
types of employed credit risk models; or with a known recovery rate, the bank’s projected loss might be
estimated, loan loss provision is defined.
In the study of Pilinko and Romancenco (2014) in Latvia, the authors calculated the new CAR – CAR in stressed
scenario considering the increase in provisions as the bank’s bad loans increased in adverse condition. The
authors compared the calculated CAR with the requirement of Basel – 8% to assess the vulnerability of the bank
in stressed case.
2. Stress testing: Empirical implementation in Vietnam
2.1 Macroeconomic Scenario Establishment
2.1.1 Macroeconomic Variable and Credit Risk
The effects of macroeconomic variables to credit risk in commercial banks has been widely discussed in many
research. Some macroeconomic variables which have great impacts on credit risk are listed in the followings.
Economic growth, usually represented by Gross Domestic Product (GDP), is a basic indicator of the cyclical
position of the economy. A rise or high growth in GDP affect credit risk via a positive effect on corporate
earnings, wage growth, which, inturn, increase the borrower’s capacity to pay their debts leading to the increase
in loan portfolio quality (Jakubik, 2007). Garr (2013), by using unbalanced panel data set from 33 commercial
banks covering the period from 1990 to 2010, suggests that credit risk in Ghana is significantly influenced by
management efficiency, GDP per capita, government borrowing and the financial sector development, in which
GDP per capita have a positive relationship. Besides, many other researches on credit risk proves the emperical
impacts of economic growth (GDP) on credit risk, as Lowe (2002), Koopman and Lucas (2005).
Inflation is another macroeconomic variable which affects credit risk. Casto (2013) in his research concludes that
inflation has positive effects on credit risk. When inflation increases, though the real interest rate of the borrower
decreases, their real income decrease, leading to the deteriation of the borrower’s capacity to pay their debt,
which increase the credit risk for banks. High inflation rates also ask the borrowers to pay more for their
essential commodities, which negatively affects credit risk (Mkukwana, 2013).
Interest rate is the price of borrowing, which affects credit risk via debt burden. The rising interest rate, followed
by the increase in debt burden, leads to a higher rate of nonperforming loan. Research of Poudel (2013)
concludes that interest rate has positive effects on credit risk in banks.
Exchange rate has great impacts on foreign trade of an economy, the exchange rate fluctuation is one of the main
source of economic growth and economic stability (Zameer & Siddiqi, 2010). Bozovic, Urosevic and Zivkovic
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(2009) suggest that the appreciation of foreign currencies against the local currency directly increase the cost of
foreign currency borrowings which increase the debt burdens of the borrowers and increase the credit risk as a
result. Hoggarth et al. (2005) analyzes the impacts of exchange rate via inflation and nominal interest rate and
finds out that when foreign currency appreciates against the local currency, importing cost increases, inflation
increases which burdens the borrowers and increases credit risk. The same relationship between exchange rate
and credit risk is also found by Wong et al. (2010), Vogiazas and Nikolaidou (2011).
2.1.2 Macroeconomic variables estimation model
In order to estimate the relationship among macroeconomic variables and to make forecast about trends next
time in Vietnam, the authors apply Vector Auto Regression model (VAR). Four variables including RGDP (Real
Gross Domestic Product), INF (inflation rate), ITR (lending rate) and REER (Real effective exchange rate) are
employed in the VAR model. All the data of four variables which are collected quarterly from statistical reports
of Vietnam General Statistics Office, the State Bank of Vietnam and International Financial Statistics (IFS) of
International Monetary Fund (IMF) during the period from 1994 to 2015. Since VAR model employs time-series
data, the Unit Root Test (Table 1) and the Lag Length Criteria Test (Table 2) need to be conducted to assure the
stationary of macro variables and appropriate lag for the model.
Table 1. Result from the Augmented Dickey-Fuller Test
Variables
DRGDP
INF
ITR
DREER

Z(t)
-3.358
-2.811
-2.571
-3.351

Table 2. Lag Length Criteria Tests
Lag
LR
0
1
35.904
2
36.114*

MacKinnon P-value
0.0125
0.0568
0.0992
0.0127

Df

P

16
16

0.003
0.003

Table 3. Result from VAR Model
DRGDP(-1)
DRGDP(-2)
INF(-1)
INF(-2)
ITR(-1)
ITR(-2)
DREER(-1)
DREER(-2)
C

DRGDP
-0.5563*
(0.3151445)
-0.36064
(0.2222172)
-0.0657
(0.1090527)
0.093725
(0.0679352)
-0.1076144
(0.2218677)
-0.1816714
(0.1782064)
-0.0499399**
(0.0424004)
-0.0817668
(0.0592987)
0.031167
(0.0126742)

INF
4.355911**
(1.880836)
1.7094
(1.32623)
0.6472
(0.6508454)
-0.1684
(0.405449)
-0.09727
(1.324144)
-0.09098**
(1.063566)
-0.0288288
(0.2530528)
0.8533749
(0.3539045)
0.05944
(0.075642)

ITR
1.875637***
(0.7086509)
0.1500969
(0.4996895)
0.139387
(0.2452218)
-0.0749611
(0.1527628)
0.49069
(0.4989035)
0.063388
(0.4007245)
-0.038211
(0.0953438)
0.3836483**
(0.1333421)
0.0472061*
(0.0285)

DREER
3.924489**
(1.837763)
2.301767*
(1.295858)
0.85045
(0.6359401)
-0.077168
(0.3961637)
-1.0063
(1.293819)
1.873149*
(1.039209)
-0.0807029
(0.2472575)
0.2336139
(0.3457996)
-0.1475426**
(0.0739097)

Note. *,**,***: the significance level at 10%, 5% and 1% respectively
Table 3 and Figure 2 indicate that real GDP mostly unaffected by other macroeconomic variables whereas this
indicator has strong influence on others. In contrast, the inflation rate has a minor impact on interest rate and real
exchange rate but is affected relatively by other variables. Meanwhile, real exchange rate is relatively sensitive to
the changes in macroeconomic conditions whereas interest rate nearly has no response to these changes. Through
empirical analysis, it is concluded that real GDP is the most important variable which has significant impacts on
the remaining variables in the model.
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Figurre 2. Response of Variables iin VAR modell
2.1.3 Macrroeconomic sccenarios establishment
Based on tthe results of VAR
V
model inn section 1, reaal GDP growthh rate is demonnstrated as thee main factor which
w
has major impacts on otthers. Moreoveer, since real G
GDP is one off the most important macroeconomic indic
cators
which meaasures nationaal well-being aand simultaneoously has stroong interactionn with other m
macro variabless, we
decide to cchoose the reall GDP shock aand build up diifferent scenariios depending on the changees in this variab
ble.
Table 4. G
GDP Growth Raate Forecast inn 2016
Vietnam
m’s Governmentt
W
World Bank
Naational Financiaal Supervisory C
Commission
Ceentral Institute ffor Economic M
Management
Standardd Chartered Bannk

6.7 %
6.6 %
6.7%-6.8%
6.82%
6.9 %

Table 4 shhows that all orrganizations haave expected tthat Vietnam w
will achieve GD
DP growth ratte of 6.7% to 6.9%.
6
Our targett, however, iss to examine the level of sstress that com
mmercial bannks can sufferr from the adv
verse
economic conditions. Thherefore, the addverse scenarios should be rrebuilt. The autthors determinne to establish three
scenarios oof GDP shock (Note 1) basedd on time seriees data for 22 yyears (from 19994 to 2015).
Severe Sceenario: this sceenario has proobability of 1 ooccurring in evvery 50 years. In other wordd, its value is below
b
which 1/500=2% of the obbservations maay be found.
Medium Sccenario: this scenario
s
has prrobability of 1 occurring in eevery 25 years.. In other wordd, its value is below
b
which 1/255=4% of the obbservations maay be found
Mild Scenario: this scennario has probbability of 1 occcurring in eveery 10 years. IIn other word,, its value is below
b
which 1/100=10% of the observations m
may be found
Table 5. R
Result of RGDP
P Shocks by U
Using Differentt Methods
Method 1
Method 2
Method 3
Method 4
Fiinal scenario

S
Severe scenario
4.97 %
4.22%
4.20%
4.12%
4.00%

M
Medium scenariio
5.17%
4.64%
4.50%
4.41%
4.50%

Mild scenario
5.43%
5.28%
5.07%
4.86%
5.00%

Based on data of RGDP
P named data set I, the authhors calculatedd the values raanked at 2%, 4% and 10% by 4
methods:
Method 1: based on dataa set I, we chosse 2nd, 4th and 10th percentile through Perceentile function..
Method 2:: based on the assumption thhat data set I ffollows normall distribution, we computed medium value
e and
standard ddeviation of RG
GDP which willl be employedd to calculate tthe 2nd, 4th andd 10th percentilee.
Method 3: after eliminatting trend factoor in data set I, we had data sset II which is the differencee between data
a set I
4
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and trend ffactor. We choose 2nd, 4th and 10th percentilee in data set II, then converteed them to grow
wth rate value..
Method 4:: based on data set II whichh is assumed nnormal distribuution, we chose 2nd, 4th and 10th percentile then
converted them to growtth rate value.
From the expected valuues of RGDP iin different scenarios, the auuthors employy regression fuunction which uses
GDP quarterly in the past annd Goal Seek ffunction in ordder to find foreecasted value of RGDP quarrterly
data of RG
in differennt scenarios. It
I is noted thaat the data m
must be calculated on quartterly basis in order to meet the
requiremennt of the magnnitude of data. The result of fforecasted RGD
DP is shown inn Figure 3.

Figure 3. F
Forecast RGDP
P Growth Ratee in 2016 (quarrterly)
The figuree illustrates thee different deggree of shock inn 2016. Particularly, RGDP growth rate w
will decrease slowly
from quartter to quarter. In fact, this m
movement of R
RGDP is approopriate since reecession often becomes serio
ously
by quarters. Therefore, we
w assumed that there is a RG
GDP shock in 2016, and the economy willl recover quarter by
quarter in 2017 and 20188.
Replacing forecasted RG
GDP growth raate in VAR moodel, we can eestimate the vaalue of inflatioon, lending rate
e and
exchange rrate in 2016 reespectively.

Fiigure 4. Forecaast Inflation Raate in 2016

Figure 5. Forecast Interest Raate in 2016
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Figure 6. F
Forecast Real E
Effective Exchhange Rate in 22016
2.2 Estimaation the Relationship betweeen Nonperform
ming Loan Rattio and Macroeeconomic Variaables
2.2.1 Dataa and research model
m
In this moodel, we use daata which consists of nonperrforming loans ratio and maacro variables collected quarrterly
from 20088 to 2015. In particular,
p
bad debt ratios off 10 commerciial banks (havve been accounnt for 74.09% total
assets of bbanking system
m) are collecteed from Banksscope of Bureaau Van Dick, aand are suppleemented by An
nnual
Reports puublished by banks. The datta, however, iss not fully repported by som
me commercial banks during
g the
period of 2008 – 2015,, therefore, wee only generatte unbalancedd panel insteadd of balanced panel. In ord
der to
address soome problems regarding hheteroscedasticcity and multticollinearity, the authors decide to em
mploy
Generalizeed Method of Moments
M
– GM
MM which waas created by H
Hansen (1982)) and was deveeloped by Arellano
and Bond (1991). The reegression equaation is:
∆

,

∝

∝ ∆

,

1 ∝ ∆

∝ ∆

∝ ∆

∝ ∆

(1)
μi , ,
This modeel uses laggedd variables ass well as diffferencing metthod. Based oon the assumpption that the first
difference of instrumentt variables is not related too fixed effects, the model aallows applyinng more instrument
variables, hence, this hellps to increase the effectivenness of the moddel.
2.2.2 Variaables
Dependentt variables
In previouus studies in terms
t
of Hogggarth, Sorenseen and Zicchinno (2005), Vazzquez, Tabak and Souto (2012),
Festic, Kaavkler and Reppina (2011) annd Mannasoo and Mayes (22009) , the nonnperforming lloan (NPL) rattio is
consideredd as one of thhe most comm
mon indicator to measure thhe default ratee of credit acttivities. The higher
nonperform
ming loan ratio, the lower qquality of debt and vice versa. Therefore, tthe authors deecide to employ the
ratio of NP
PL over gross loan
l
as dependdent variable inn the model.
Explanatioon variables
Table 6. Suummary of Inddependent Variiables
Exppected impact
onn dependent
variables

Independeent
variabless

Name

Real GDP
P
growth raate

RGDP

Inflation raate

INF

Real exchannge
rate

REER

An increase in real exchange rrate means that nnational
This helps to risse credit
competitivenesss is improved. T
qualityy in banking sysstem in general.

-

Lending raate

ITR

Increasing inteerest rates leads to rise financial burden
for borroweers, hence, nonpeerforming loan rratio.

+

Descriptioon
An increasse in real GDP leeads to the rise rreal
income, helps to decrease uneemployment ratee, hence
supportss repayment abillity of borrowerss.
The higher levvel of inflation, the lower net vaalue of
firms and indiividuals. Thereffore, repayment ability
of borrow
wers will be afffected negativelyy.

Source

-

Internation
nal
Monetary Fu
und

+

General Statiistics
Office of Viettnam
State Bank of
Vietnam
Internation
nal
Monetary Fu
und

In studies regarding creddit stress testinng, many macrroeconomic faactors have beeen used as indeependent varia
ables.
Accordingg to Figlewskki at el. (20122), there are three types oof macroeconoomic variabless which affect the
creditwortthiness of a com
mmercial bankk as well as baanking system,, including: (i)) factors showiing general sta
ate of
the econom
my (such as innflation rate, unnemployment rate…); (ii) faactors reflectinng features of the economy (such
(
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as real GDP growth rate, commerce conditions…); (iii) factors reflecting financial market conditions (such as
interest rate, rate of return on stock…)
Based on the reality of credit risk in the case of Vietnam, four factors including real GDP growth rate, CPI, real
exchange rate and lending rate are taken into account to the model to conduct the credit stress testing.
2.2.3 Results
Table 7. Data Statistic Summary
Variables
NPL
RGDP
INF
ITR
REER

Observations
280
320
320
320
320

Mean
0.02
0.06
9.70
11.95
1.16

Std. Dev
0.01
0.02
0.07
3.48
0.05

Minimum
0.002
0.015
0.503
7.050
1.058

Maximum
0.13
0.10
27.75
20.10
1.23

The results of model proved that the GMM model is proper determination. The coefficient of lagged dependent
variable (NPLs) was significant at 1% showed that the level of adjustment to the balance point of dependent
variable was relatively fast.
Table 8. Results of regression model
Dependent Variable: NPL
Variables

Coefficient
-0.349 606 2***
(0.054 534 9)
-0.017 569 3*
(0.009 589 6)
0.229 721
(0.019 606 8)
0.000 521***
(0.000 169 7)
-0.069 840 6***
(0.022 466 1)
-0.008 832 5***
(0.001 574)

NPL(-1)
DRGDP
INF
ITR
DREER
Cons

Note. *,**,***: the significance level at 10%, 5% and 1% respectively
The regression result shows the positive relationship between nonperforming loan ratio and inflation and lending
rate. This ratio and real GDP and real exchange rate are proved to be negatively related. Unfortunately, the
coefficient of inflation rate variable is not significant.
2.3 Stress Testing Credit Risk for Vietnamese Banks
In order to assess capacity of bank to stand to given stressed events in banking business activities, the Capital
adequacy ratio (CAR) which is often used as a proxy to determine the adequacy of banks' capital keeping in view
their risk exposures. Banking regulators require a minimum capital adequacy ratio so as to provide the banks with
a cushion to absorb losses before they become insolvent.
The research groups use CAR to assess the vulnerability of Vietnamese banks in stressed case. According to
Circular No.36/2014/TT-NHNN issued by State bank of Vietnam, which applies to all Vietnamese banks, the
CAR index is calculated as follow:
100

(2)

Based on the results of predicted changes in NPLs and others assumptions, the authors calculate banks' new
capital adequacy ratios and compare them to regulatory minimum of 9% (according to circular No36) to
determine how resilient are Vietnamese banks to adverse macro-financial shocks and in case the cushion- own
capital- cannot protect the bank from potential credit risks then how much capital do the banks need to hold in the
following year to ensure the regulatory minimum of 9% required by State bank of Vietnam.
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2.3.1 Assumptions
The new capital adequacy ratios of banks are calculated as following equation:
∆

∗

(3)

- RWA: Risk-weighted assets
- ∆P: Expected increase in loan loss provisions in response to an increase in non-performing loans. It is calculated as ∆P
= ∆NPLs x Loss given default. This formula means that the amount of the additional loan loss provisions that the bank
is supposed to make will equal to the amount of the loans that it doesn’t expect to recover.

Before estimating expected credit risks, the study bases on the following assumptions:
Firstly, Loss Given Default (LGD) is calculated as a percentage of losses to exposure at default. In other word, it
reflects the percentage loss suffered by banks on a credit exposure if the borrowers default. According to Basel's
figure, recovery as a percentage of exposure is either relatively high (around 70-80%) or low (around 20-30%).
In the case of Vietnam, the authors assume that LGD of financial institutions is at 70%.
Secondly, it is assumed that a bank’s profit for the forecasted year equals zero, thus, own capital is not increased
by the amount of profit.
Thirdly, in order to analyze the effects on CAR in different conditions, the study takes into account two cases of
changes in RWA: (i) RWA remains stable, which aims to assess partly impact of adverse macroeconomic
scenario on Vietnamese bank’s CAR; (ii) RWA increases by 18% which is based on forecasted credit growth rate
in 2016 being around 18 – 20%. The purpose of this case is to assess the simultaneous effects of growth in RWA
and adverse macroeconomic scenarios on Vietnamese bank’s CAR.
2.3.2 Results
Based on empirical results of panel data regressions between NPLs and others macroeconomic variables under
these above assumptions, the authors estimated the new CAR for 10 banks in 2 cases and 4 different scenarios.
Case I: Risk weighted assets remain stable.
Table 9. Estimated 2016 CAR* by Banks in Different Scenarios in Case of Unchanged RWA
Baseline scenario

Mild scenario

Medium scenario

Severe scenario

No

Bank

CAR 2015
(%)

CAR*
(%)

CAR 2015
(%)

CAR*
(%)

CAR 2015
(%)

CAR*
(%)

CAR 2015
(%)

CAR*
(%)

1
2
3
4
5
7
8
9
11
12

Vietinbank
BIDV
Vietcombank
Sacombank
Eximbank
VP Bank
Techcombank
Military Bank
SHB
Kienlong Bank

9.64
9.01
10.01
9.51
16.29
11.60
12.35
12.85
11.38
16.62

9.76
9.18
10.15
9.57
16.46
11.73
12.48
13.02
11.56
16.82

9.64
9.01
10.01
9.51
16.29
11.60
12.35
12.85
11.38
16.62

9.68
9.00
10.03
9.74
16.24
11.75
12.29
12.70
11.40
16.55

9.64
9.01
10.01
9.51
16.29
11.60
12.35
12.85
11.38
16.62

9.64
8.96
9.99
9.70
16.20
11.70
12.26
12.67
11.34
16.50

9.64
9.01
10.01
9.51
16.29
11.60
12.35
12.85
11.38
16.62

9.57
8.87
9.92
9.63
16.12
11.62
12.20
12.61
11.25
16.42

In this case, the empirical results show that in 3 adverse scenarios, most of banks' CAR witness a slightly
decrease. To be more specific, there is only 1 (BIDV) out of 10 banks which has CAR being under 9% in modest
and severe scenarios. Furthermore, the amount of capital that BIDV needs to be added in these two scenarios to
ensure the regulatory minimum of 9% is not significant (being at 1.39% and 048% respectively, which are
considerably less than the average own capital growth rate of banking system in the previous year)
The results show that when RWA is assumed to be increased by 18%, in all 4 scenarios considered, the banks'
CAR reduce significantly with 4 out of 10 banks (Vietinbank, BIDV, Vietcombank and Sacombank) having their
forecasted CARs under the regulatory minimum of 9% according to Circular No36. BIDV is the bank which has
lowest CAR among the others and in severe scenario, its CAR is estimated to be reduced to 7.31%.
According to SBV, the banks with CAR being under regulatory minimum of 9% will be required to increase their
capital. The authors estimated the amount of capital that 4 banks (Vietinbank, BIDV, Vietcombank and
Sacombank) need to be added so that their CARs can ensure the minimum of 9%. The amount of capital that
8
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need to increase of BIDV is highest (approximately 18-22%%) while the others' are at around 7-12 %.
Comparing these figures with own capital growth rates in previous years, it can be concluded that BIDV is
facing relatively high risks if they do not have appropriate plan to increase their own capital.
Table 10. The amount of capital needs to be added to ensure regulatory minimum CAR of 9% in Case of
unchanged RWA
No

Bank

Own Capital
(billion
dongs)

1
2
3
4
5
7
8
9
11
12

Vietinbank
BIDV
Vietcombank
Sacombank
Eximbank
VP Bank
Techcombank
Military Bank
SHB
Kienlong Bank

58 391.2
50 128.9
40 837.5
19 149.1
14 529.2
12 194.7
18 924.9
19 621.8
12 203.1
2 183.8

The amount of capital needs to be added
Modest scenario
Severe scenario
Billion dongs
%
Billion dongs
%
695.65
1.39%
239.80
0.48%
-

Case II: RWA increases by 18%
Table 11. Estimated 2016 CAR* by Banks in Different Scenarios When RWA increases by 18%
No

Bank

1
2
3
4
5
6
7
8
9
10

Vietinbank
BIDV
Vietcombank
Sacombank
Eximbank
VP Bank
Techcombank
Military Bank
SHB
Kienlong Bank

Baseline scenario
CAR
CAR*
2015 (%)
(%)
9.64
8.21
9.01
7.62
10.01
8.42
9.51
7.94
16.29
13.78
11.60
9.64
12.35
10.47
12.85
10.93
11.38
9.60
16.62
14.12

Mild scenario
CAR
CAR* (%)
2015 (%)
9.64
8.12
9.01
7.44
10.01
8.30
9.51
8.11
16.29
13.56
11.60
9.66
12.35
10.27
12.85
10.61
11.38
9.44
16.62
13.85

Medium scenario
CAR
CAR* (%)
2015 (%)
9.64
8.08
9.01
7.40
10.01
8.26
9.51
8.07
16.29
13.52
11.60
9.61
12.35
10.24
12.85
10.57
11.38
9.38
16.62
13.80

Severe scenario
CAR
CAR*
2015 (%)
(%)
9.64
8.01
9.01
7.31
10.01
8.18
9.51
8.00
16.29
13.45
11.60
9.53
12.35
10.19
12.85
10.51
11.38
9.29
16.62
13.72

Table 12. The amount of capital needs to be added to ensure regulatory minimum CAR of 9% when RWA
increases by 18%

No

Bank

Own
Capital
2015

1
2
3
4
5
7
8
9
11
12

Vietinbank
BIDV
Vietcombank
Sacombank
Eximbank
VP Bank
Techcombank
Military Bank
SHB
Kienlong Bank

58 391.2
50 128.9
40 837.5
19 149.1
14 529.2
12 194.7
18 924.9
19 621.8
12 203.1
2 183.8

Baseline scenario
(Billion
(%)
dongs)
5 666.44
9.70
9 036.61 18.03
2 793.83
6.84
2 527.56 13.20
-

Capital needs to be added
Mild scenario
Modest scenario
(Billion
(Billion
(%)
(%)
dongs)
dongs)
6 284.85
10.76
6 560.51
11.24
10 221.45 20.39 10 528.05 21.00
3 386.71
8.29
3 585.05
8.78
2 113.83
11.04
2 209.08
11.54
9

Severe scenario
(Billion
(%)
dongs)
7 055.69
12.08
11 065.95 22.07
3 924.46
9.61
2 373.31
12.39
-
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In both two assumed cases, it is noticed that there is only a slight fluctuation in NPL ratio and even in severe
scenario, banks' NPL ratio are still less than 3%.
3. Conclusion
In order to assess credit risk tolerance in given macroeconomic stressed events, the study develops a
methodology which consists of three main stages to conduct credit risk stress test for commercial banks in
Vietnam against unfavorable macroeconomic scenarios. First, a relationship among macro variables (RGDP Real Gross Domestic Product, INF - inflation rate, ITR - lending rate of commercial banks, REER - Real
exchange rate) was estimated through Vector Auto Regression (VAR) model, and based on this relationship,
macroeconomic scenarios was set up in case there is any change in one of the variables. These scenarios include
baseline, mild, modest and severe cases. Next, this study suggested a model which estimates the relationship
between credit quality (expressed through nonperforming loan ratio) and the macro variables which are involved
in first step. Simultaneously, through the change in bad debt ratio, the study assesses bank’s ability to react
against unfavorable macroeconomic shocks in the following year. Last, the new capital requirement ratio (CAR)
will be recalculated, which is based on the increase in loan provision followed by the rise in nonperforming loan.
With several assumptions, the new CAR of banks are calculated in two specific cases for the next year: (i) RWA
remains unchanged and (ii) RWA grows by 18%. In the first case, there are slight changes in the banks' CAR in
which only BIDV's CAR falls under 9% in medium and severe scenarios. In the case that RWA increase by 18%,
the empirical results indicate that most of banks' CARs witnessed significant reductions in all of the scenarios.
The estimated CARs of Vietcombank, BIDV, Vietinbank and Sacombank were being under regulatory minimum
of 9% (according to Circular No36). Therefore, in order to achieve the credit growth rate of 18% and ensure the
CAR of 9%, it is advisable that the banks should have specific plans for increasing their own capital.
This paper has developed the stress test methodology for the Vietnamese banking system with regards to its credit
risk. However, it is also subject to several limitations. First, it fails to take non-linearity between the variables of
interest into account. Second, it doesn’t distinguish between the boom-and-bust events (fails to consider the
business cycle). Third, it disregards the feedback effects, which are infeasible to incorporate due to data
restrictions.
Besides, although the study used a complex, multi-step approach to study the relationships between banking
system’s credit risk and macro-financial variables and to examine its resilience to adverse shocks, further
exploration of relevant variables could improve the fit of the model; more bank-specific variables such as
deposit-to-loan ratio or loan-to-GDP ratio could be added. Furthermore, the significant contribution to existing
literature could be made by developing a model that accounts for feedback loops between banking system and
real economy.
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Note 1. We applied the implication which is suggested by the BRASS program – Banking Regulation and
Supervision Support Project to determine the magnitude of GDP shock.
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