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Abstract. A series of crises has led banks’ liabilities and assets side into fragile and ultimate in a
bankruptcy state. It is pertinent that banks can recognize the early distress stage and identify factors
influencing their fragility. Thus, this paper attempts to track the trend of the bank fragility of locally-based
and foreign-based commercial banks operating in Malaysia using the BSF Index. In addition, using
the constructed Banking Fragility Sector Index, this paper also intends to identify the determinants of
the bank fragility of these groups of banks. The study covers the period between 1996 until 2011. A
sample of seven local-based commercial banks and eight foreign-based commercial banks are identified.
Information gathered from the BSF index constructed indicates that the local-based commercial banks
are in a more fragile phase during the financial crisis of 1997 relative to the world crisis of 2008.On the
contrary, foreign-based commercial banks operated in Malaysia are hardly affected by the financial crisis of
1997. The world crisis of 2008, particularly between 2010 and 2011, appears to impact these banks. The
estimated results of the Pooled Ordinary Least Square (POLS) regression model suggest that asset quality
management, management quality and sensitivity to the market risk are the main factors of bank fragility for
local-based commercial banks. In contrast, foreign-based commercial banks are not affected by any of the
determinants. Macroeconomic factors (interest rate and gross domestic product) are not the cause of bank
fragility for both banks.

c©2015 KKG Publications. All rights reserved.

INTRODUCTION
The tasks of banking institutions have turned out to be more
challenging as banking operations become more technologically
sophisticated and globalized. Distress from both liabilities and
assets side of the banks not only affect the financial industry,
but also the country’s economic condition. A sound bank-
ing regulatory framework and good corporate governance are
required to ensure the stability of the financial system. For
the past two decades, banks have been subjected to systemic
banking crises due to a series of economic and financial crises.
Kibritcioglu (2003) described the bank to be in a systemic
condition when it is confronted with excessively high liquidity,
credit, interest rate or exchange-rate risk that cause “the bank to
suspend the internal convertibility of its liabilities”. Due to the
massive costs incurred from banking system instability, central
banks must prudently regulate the banking sector. However,
before appropriate policies are instilled, there is a need for
central banks to detect when these banks are in fragility state
and subsequently lead to the point of bankruptcy. Bernoth and
Pick (2011) defined bank fragility as a situation in which bank is

encountered with the likelihood of default. Previous stud-
ies have also established indices to predict or identify early
warning system of bank failure (Kaminsky & Reinhart, 1999;
Caprio & Klingibiel, 2003). Kaminsky and Reinhart (1999) and
Caprio and Klingibiel (2003) are among the researchers that
have used the event-based method to identify banking fragility
period. However, Von Hagen and Ho (2007) argued that this
method has its limitation as it identified bank fragility stage after
certain events have taken place such as high non-performing
loan and bank closures. In other words, eventbased method
is not capable of detecting the severity of crisis before and at
different phases.
To overcome the shortcomings of the event-based method
(Eichengreen, Rose & Wyplosz, 1994; Kibritcioglu, 2003;
Bayrakdaroglu, Ege & Yazici, 2013) constructed banking sector
indices. Eichengreen et al. (1994) developed the Speculative
Pressure Index (SPI) and Index of Currency Market Turbulence
(ICMT) in an attempt to explain the currency crisis. On the
other hand, Kibritcioglu (2003) introduced BSF Index, while
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Bayrakdaroglu et al. (2013) applied Excessive Risk Index (ERI)
in their studies to capture different levels of the banking crisis.
Apart from developing indices to identify bank fragility, em-
pirical studies have also been attracted to identify important
determinants of bank fragility (Gonzalez-Hermosillo, 1999;
Mohamed Sami & Mohamed Bechir, 2009; Festic, Kavkler &
Repina, 2011; Degryse, Elahi & Penas, 2013). Capital adequacy,
asset quality, management soundness, earnings and profitabil-
ity are among the factors identified to have linked with bank
fragility. Nevertheless, the relationships are found to mixed
and inconclusive due to different bank fragility measurement
used, the different type of banking crises as well as different
development of banking structure in different countries. Besides
and Gunsel, (2012), Festic et al. (2011) and Gyntelberg and
Woolbridge (2008) discovered that macroeconomic factors also
attribute to bank fragility.
Commercial banks act as intermediary, liquidity provider and
payment servicer that make the commercial banking sector
different and special from the other financial sectors. Among
the main activities of the commercial banks are retail bank-
ing services, trade financing facilities, treasury services, cross
border payment services and custodial services. However, in
order to fulfill their obligations, these banks are faced with
several risks such as asymmetric information, bank run, adverse
selection and moral hazard. These risks could lead to bank
fragility as well as aggravate the potential of failure within the
banking system.
Bank Negara Malaysia began to reexamine and restructure its
banking institution after the 1997 currency crisis. The Financial
Sector Blue Print (FSB) was laid out to offer the continuity of
policy formulation and new evolution of the financial sector.
For instance, Bank Negara Malaysia’s (BNM) execution of
CAMELS framework and three pillars Basel Accord consisted
of Basel I, II and III assisted the central bank in identifying and
monitoring the presence of systemic risk within the banking
sector. In addition, the aftermath of the crisis has further acceler-
ated the effort of the governments in Asia including Malaysia to
relook at their strict regulation related to the entry and operation
of foreign banks (Pigott, 1986). Prior to this, participation of
foreign banks in Malaysia was limited to offering loans together
with locallybased banks and are allowed to hold 30% of their
joint venture ownership. Since 2009, BNM has encouraged
foreign equity participation in Malaysia’s financial services
sector through the liberalization of investment banking, the
insurance and Takaful sectors as well as Islamic finance. These
changes have brought about new foreign competitors in the
local financial sector and consequently, have expanded their
presence significantly in several developing economies such
as Malaysia, Thailand, Indonesia, Chile, the Czech Republic,

Hungary, and Poland. Most of these foreign-controlled banks
have more than half of total banking assets in the host countries
that they have operated Kim ans Lee (2004) and Lensink and
Hermes (2004) have investigated the impact of foreign banks’
entry on the banking sector. They concluded that the presence
of foreign banks’ entry provides benefits to local banks. Among
the benefits are lower interest costs, improve in banking service
efficiency and increase in the diversity of products and services
among the local-based banking institutions.
Several researchers have used the index method to trace the
phases of bank fragility in the countries such as Mexico, United
States and UK; however, research of similar nature is still
relatively scarce in Malaysian context. Generally, the event -
study is a common method used to detect bank fragility, which
Von Hagen and Ho (2007) had earlier mentioned did have its
limitations. Thus, this paper is the first attempt to construct the
Banking Sector Fragility Index (BSFI) proposed by Kibritcioglu
(2003) and examine whether the BSFI constructed can be used
to detect the phases of fragility of two groups of commercial
banks studied. In addition, using the computed BSFI value,
the study will also identify the determinants of bank fragility
that affect these two groups of banks. Previous studies have
applied logistic regression model to examine determinants of
bank fragility. However, in this study, the authors will use the
constructed BSFI value to identify the bank fragility determi-
nants. The remaining paper is structured as follows: Firstly, the
results of related previous studies are analyzed that lead to the
theoretical framework being set. Second, model specification
and econometric method are discussed. Third, estimated results
are presented and discussed and finally, in conclusions, the
findings and implication of the study are summarized.

LITERATURE REVIEW
Previous studies have shown that the possibility of bank fail-
ures and contractions of bank credit is the due to unwanted
withdrawals of deposits (Radelet & Sahs, 1998; Tussing, 1967)
the adverse macroeconomic consequences of bank disappear-
ance (Calomiris & Mason, 2003; Caprio & Klingebiel, 1996)
or bank balance sheet contraction (Mishkin, 1999; Gavin &
Hausmann, 1996; Ivashina & Scharfstein, 2010). Two of the
key questions facing policymakers today are how to reduce
the risk of bank instability and how to cope with it when it
occurs. Hence, the most important thing is to determine the
early warning signal to the level of bank fragility. Event-based
method and index method are commonly applied to identify the
level of fragility. Kaminsky and Reinhart (1999) and Caprio
and Klingibiel (2003) are among the researchers that have used
event-based method in their study. However, this method has its
shortcomings. In this method, the knowledge of the occurrence
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of the crisis is required and therefore could possibly lead to
the ability to detect a banking crisis is rather too late. Besides,
event-method does not segregate different phases of banking
fragility. Kibritcioglu (2003), Von Hagen and Ho (2007) and
Shen and Chen (2008) have constructed bank fragility index to
identify different phases of banking crisis.

Banking Sector Fragility Index
Gonzalez-Hermosillo, Pazarbasioglu and Billings (1997) high-
lighted that an index could acts as early signal for financial
crash. They used indicators of fragility of individual banks to
construct an index of fragility for the banking system. However,
this research considered indicators from risk factors to construct
an index of fragility namely BSF Index. The BSF Index is based
on previous studies of (Kibritcioglu, 2003; Shen & Chen, 2008).
Similar to Joosten (2004) who discovered crisis occurred or
will occur when index value passed a certain threshold value;
Kibritcioglu (2003) also developed different levels of bank
fragility. The author categorized the different level of bank
fragility into not fragile, medium fragility and highly fragility.
BSF index applied by the author is a weighted banking sector
fragility index to measure the changes in bank’s vulnerability to
crisis which is referred to as risks effect and that contributed to
bank failure.

Risk Associated with Bank Fragility Index
Financial imbalances are related to the process of growing
fragility and are associated with aggressive risk-taking. Acharya
and Naqvi (2012) pointed out that liquidity risk is considered
as a seed of a crisis. While, Festic et al. (2011) in their study
proved that credit risk is a significant factor in determining
bank failure. In addition, Kalemli-Ozcan, Sorensen and Yesiltas
(2012) also found that market risk is another excessive risk that
attributed toward bank fragility. Therefore, the main component
in the computation of BSF index in this research takes into
account these three excessive risks, which are, credit, liquidity,
and market risks.

Determinants of Bank Fragility
As documented in previous empirical findings, bank failure is
the result of micro and macro effect. Although banking crisis
may be unique to a specific bank, however Degryse et al. (2013)
are of opinion that most banks shared similar banking system
and economic variables characteristics. Gonzalez-Hermosillo
(1999) and Gunsel (2012) confirm that both micro and macro
factors are important in determining bank fragility.

Bank Specific Determinants
Cole and Gunther (1995) and Mohamed Sami and Mohamed

Bechir (2009) and Festic et al. (2011) have used CAMELS
framework to investigate the bank specific factors influencing
bank fragility. The framework comprises of selected financial
ratios such as capital adequacy, asset quality, management
soundness, earnings and profitability, liquidity and sensitivity to
market risk.
Capital adequacy measures the financial strength of a bank.
Bank with high capital ratio is less likely to default and there-
fore failed (Samad, 2011). Arena (2008) stated that capital
adequacy is a primary component of a bank’s capital and is
measured as capital to assets ratio (CAR). The ratio specifies
the extent to which assets are funded by other than own funds
and represents the capital adequacy of the bank. Although,
CAR reflects the stability of the bank, it is however, negatively
related to a possible failure. Asset quality of the bank measures
the risk level of assets and rate of financial strength within a
bank. It shows the current condition as well as future financial
capacity of the bank. Several proxies are used for asset quality
are loan-loss provision to total loans and loans to total assets
(Arena, 2008; Boyacioglu, Kara & Baykan, 2009). A high ratio
implies lower asset quality of a bank and high possibility for
bank to be in a fragile situation.
Management soundness is indicative of ability of management
to detect, monitor and control risk exposures in order to en-
sure the safety and efficient operation of the bank financial
activities. In measuring the bank management soundness, this
research uses proxy proposed by (Dincer, Gencer, Orhan &
Sahinbas, 2011) that is, deposit interest expense (expense pri-
marily includes interest expense related to banking deposits and
investment certificates) to total expenses. In their study, they
found this ratio to be directly related to the possibility of bank’s
failure.
Return on Assets (ROA) is employed as a proxy for earnings
and profitability of the bank. High return on assets shows
high-level bank’s operational efficiency and high profitability.
Previous empirical findings reported conflicting relationship
between ROA and bank probability of failure. Findings from
Mohamed Sami and Mohamed Bechir (2009) showed that ROA
is positively related to the probability of default. Lanine and
Vennet (2006) argued that ROA is associated with strong and
healthy banks, which should decrease the probability of bank
to be fragile. In contrast, Molina (2002) found that there is a
negative contribution of ROA to the banking failure.
Bank liquidity implies proportion of cash held by banks to the
total banks assets. Specifically, it shows the responsiveness of
the bank to unexpected demands for cash. Bank with higher
liquidity position is in a better position to handle deposit run
(Molina, 2002). Mayes and Stremmel (2012) used Loan-to-
Deposit (LTD) ratio as a proxy for bank liquidity. The formula
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for LTD is bank’s gross loans divided by total deposits and indi-
cates the percentage of a bank’s loans funded through deposits.
A greater percentage of LTD reflects that a bank has less of a
cushion to fund its growth and to protect itself against a sudden
recall of its funding. Mayes and Stremmel (2012) found the
high LTD ratio indicates the lack of liquidity and probability
to default in payment obligations. Therefore, LTD ratio has a
direct relationship with bank fragility.
Mayes and Stremmel (2012) explained that when the ratio of
liabilities to total assets is low, then the greater is the bank’s
sensitivity to market risk. This led to the bank to become more
fragile. Dincer et al. (2011) related sensitivity to market risk of
a bank to its asset size. Bank with larger asset size tend to be
less sensitive to market risk and therefore decrease probability
of being in a fragile stage. In addition, Carey and Stulz (2007)
claimed that larger banks usually hold more diversified portfo-
lios than smaller banks and are more stable.

Macroeconomic Determinants
Past literatures have also examined the relationship between
macroeconomic factors with bank fragility (Gunsel, 2012; Fes-
tic et al., 2010; Gyntelberg & Woolbridge, 2008). Gunsel (2012)
theoretically and empirically argued that an increase in Gross
Domestic Product (GDP) would influence market performance
and prevent banks from being fragile. Gan (2010) indicated
that a higher growth of GDP would ensure the banking sector
development in tough condition and strengthen against fragility.
On the other hand, Gyntelberg and Woolbridge (2008) used

interbank rate to explain the relationship between bank fragility.
The authors found that during the turmoil in 2007 global reces-
sion, the interbank rate fixing seems to diverge to an unusual
extent.
In sum, evidences from past studies indicate that bank-specific
factors such as capitalization, banks loans and assets quality,
management efficiency, profitability, liquidity level and banks
sensitivity are linked to bank insolvency. In addition, there are
also previous researchers who found macroeconomic factors to
contribute to the probability of bank fragility.

RESEARCH METHODOLOGY
After the 1997 financial crisis, Malaysian financial institutions
undergo major restructuring. Between the years 2001 until 2004,
several banking institutions went through merging exercise that
eventually led to only 10 local commercial banks. During
that period, foreign-based commercial banks were allowed
to operate in Malaysia. Further merging was carried out and
in 2008 there was only eight local-based commercial banks
operating. Subjected to availability and completeness of the
data, seven local-based commercial banks and six foreign-based
commercial banks operating in Malaysia are identified as the
sample of the study (Table 1). The sample covers the annual
data from the year 1996 until 2011. The list of these banks
is retrieved from the Bank Negara Malaysia website Annual
data is used instead of monthly data to avoid from the risk of
incoherent monthly data for all selected variables.

TABLE 1
Name of Local-Based and Foreign-Based Commercial Banks Studied

No. Locally-Based Commercial Bank Foreign-Based Commercial Bank

1 Affin Bank Bhd Bank of Tokyo
2 Alliance Bank Malaysia Bhd Bank of America
3 CIMB Bank Bhd United Overseas Bank
4 Hong Leong Bank Bhd OCBC Bank Bhd
5 Malayan Banking Bhd Citibank Berhad
6 Public Bank Bhd Bank of Tokyo
7 RHB Bank Bhd
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Construction of BSF Index
Since the first objective of the research is to examine the trend
of bank fragility for local-based and foreign commercial banks,
therefore this research started with the computation of the index

method constructed in Kibritciouglu (2003). The main compo-
nent of this index consists of three excessive risk factors. They
are Credit Risk (CR), Liquidity Risk (LR) and Market Risk
(MR). Table 2 provides the proxies for these risk factors.

TABLE 2
Construction Variables for BS Index

Economic Risks Proxy Data Source

CR Bank’s Credit to local-based private sector (NPL) Bank Scope (2012)
LR Bank’s Real total deposits (DEP) Bank Scope (2012)
MR Bank’s Financial leverage, Time-Interest-Earned Ratio (TIER) Bank Scope (2012)

BSF INDEXt =
(
NPLt−µnpl

αnpl
) + (

DEPt−µdep

αdep
) + (TIERt−µtier

αtier
)

3
(1)

CRi,t =

[(
NPLt −NPLt−1

NPLt−1

)]
(2)

LRI,t =

[(
DEPt −DEPt−1

DEPt−1

)]
(3)

MRi,t =

[(
TIERt − TIERt−1

TIERt−1

)]
(4)

BSF index in equation (1) is the average standardized values
of CR, LR and MR of bank, i, at time, t, µnpl, µdep, and µtier

are the arithmetic average of the respective variables and αnpl,
αdep, and αtier represent the standard deviation. In equations
(2), (3) and (4), CR, LR and MR stand for the annual changes
of liquidity risk (NPL), credit risks (DEP) as well as market risk
(TIER) in year, t, respectively.
Kibritcioglu (2003) explained that bank went through five differ-
ent stages of fragility. Each phase summarizes the fragile stages,
reaction of banks behaviors’ and the direction of the change in
value of index. Stage I is when the bank considers excessively
risk for profitability purpose and is described as booming phase
and the value of BSF index appears to be above zero. This is
normally due to stability in economic environmental for that
particular country. In stage II, there is an increasing sign of
likelihood of the bank being in fragile situation and the value
of the BSF index starts to decline. At this juncture, bank starts

to take necessary action to avoid the risk. Bank is in stage III
(moderately fragile), when the index value is less than zero or it
has negative value. The critical situation is shown in phase IV
when the bank is in a highly fragile stage as the BSF index value
turns negative and is below -0.5. Therefore, in phase III and
IV, the bank is said to be in the risk avoiding stage. Bank is in
stage V when the BSF index value begins to increase and moves
above the zero index point as the economic and financial system
of the particular country is in a stable condition. Therefore, it
can be concluded that the banking system is considered to be in
medium fragility stage when BSF index is between 0 and -0.5
(-0.5 < BSF Index < 0) and in a highly fragility stage when
BSF index is equal to or lower than -0.5 (BSF Index ≤ -0.5).

Statistical Analysis
The study proceeds by identifying the banking fragility deter-
minants for the local-based and foreign-based banks, using the
computed BSF index as the independent variable. Bank specific
determinants identified are Capital Adequacy (CAR), Assets
Quality (AQ), Management Quality (MQ), Earnings Ability
(EA), Bank Liquidity (BL) and Bank Sensitivity (BS), while
macroeconomic variables used are Gross Domestic Product
(GDP) and Interbank Rate (IR). Several statistical tests such as
normality of the data (descriptive analysis), multicollinearity
(Spearman rank order correlation) and stationary of the data
through Im, Pesaran and Shin (IPS) W-stat unit root test are
carried out. Test of equality is also run to check for the relia-
bility of the data through F-test analysis. Table 2 presents the
identified determinant variables and the proxies utilized.
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TABLE 3
Determinant Variables and Proxies

Variables Proxies Predicted Relationship

Bank-specific variables:
Capital adequacy Capital Assets Ratio(CAR) +
Asset quality Total Loans to Total Assets (TL/TA) -
Management quality Deposit Interest Expenses to Total Expenses (DIE/TE) -
Earning ability Net Income as a Percentage of Total Assets (ROA) +
Liquidity Loans/ Customer Deposits (TL/TD) -
Sensitivity to market risk Size (LSZ) +
Macroeconomic variables:
Interest rate Malaysian Interbank rate -
GDP Malaysian GDP growth rate (% Change in GDP) -/+

Pooled Ordinary Least Square Method (POLS)
This study applies the Pooled Ordinary Least Square Method
(POLS) to investigate the relationship between bank fragility
and the bank specific and macroeconomic factors. Three POLS
regressions are estimated. The first regression model (Equation
5) estimated the bank specific factors and macroeconomic factor
for all commercial banks. A Dummy Variable (DUM) is used
to differentiate between the two groups of banks studied. A
value of one represents foreign-based commercial bank and
zero for local-based commercial bank. Equation 6 estimates
the relationship of all those determinants factors for local-based
and foreign commercial banks on bank fragility respectively.
Pooled Ordinary Least Square Equation is expressed as:
BSFi,t = α+β1CARi,t+β2AQi,t+β3MQi,t+β4ROAi,t+

β5LBi,t+β6SAi,t+β7GDPi,t+β8IRi,t+β9DUMi,t+ei,t

(5)
Where:
α = constant
β = coefficients
e = error terms
BSFi,t = Banking Sector Fragility Index Value of bank i at
time, t
CARi,t= capital adequacy of bank i at time, t
AQi,t= asset quality of bank i at time, t
MQi,t= management quality of bank i at time, t
ROAi,t= earnings ability of bank i at time, t
LBi,t= liquidity of bank i at time, t
SBi,t= sensitivity of bank i at time, t
GDPi,t= the percentage change in GDP
IRi,t= Malaysian interbank rate (IR)
DUMi,t= Dummy variable (where 1 = foreign-based banks
and 0 = local- based banks)
Group regression model:

BSFi,t = α+
∑

k=1,2,3...k β2bank specifickit +∑
k=1,2,3...k β3macroeconomickit + ei,t (6)

BSFi,t Value of BSF Index for either local-based or foreign-
based commercial banks
i = 1,2,3 ....... N, represents a cross-sectional unit
t = 1,2,3,....... T, represents annual time-series
k = 1,2,3,....... K, represents a specific potential explanatory
variables
eit = error term
α = constant
β2......βk = estimated coefficients for the respective indepen-
dent variables studied

DATA ANALYSIS AND DISCUSSION
Trend of Bank Fragility
The trend of fragility of constructed BSF index for local-based
and foreign commercial banks are displayed in Figure 1. A bank
is classified to be in a fragile situation if BSF index value is less
than zero, in medium fragility stage if the BSF index value is
between less than 0 but greater than and equals to -0.50 and is
said to be highly fragile if the BSF index value is less than -0.50.
As expected, Malaysian local-based commercial banks were
in a highly fragility condition between 1996 until 1997 due to
the Asian financial crisis and slowly crawled into the medium
fragility zone in 1998. It remained to be in that condition until
the year 2000. It was also during that medium fragility stage
that Bank Negara Malaysia took several drastic measures to
restore the badly hit condition of the local-based banking sector.
Among the measures taken were the restructuring and merging
of local-based banks that began in the year 1999. In March
2001, the first Financial Sector Master Plan (FSMP) for the
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period 2001-2010 was introduced to stabilize and strengthen
the local-based banking sector. Under the plan, the country has
started to liberalize its financial policies and allowed increase
participation from foreign banks into its banking system. At the
same time, BNM was also aggressive in ensuring the progress
of the Islamic banking industry that operates parallel to the
conventional banking system. By the year 2004, there were only

26 financial institution comprising of six finance companies,
ten merchant banks and ten local-based commercial banks.
The efforts taken appeared to be fruitful when the BSF index
value showed positive sign in the year 2001 and 2002. The
local-based commercial banks slipped back into the moderate
fragility situation in 2003 due to the upcoming general election
that took place in March 2004.

FIGURE 1
BSF Index for Local-Based and Foreign Commercial Banks (1996 2012)

From the year 2004 until 2008, the local-based commercial
banks were not in any fragile condition. However, the local-
based banks were in a medium fragility stage in 2009 because
of the 2007-2009 world economic crises that has badly affected
US and the European countries. It is observed that the impact
of the global financial crisis on the local-based banks was rather
minimal. Since being badly affected by the 1997 financial crisis,
BNM has laid out several financial strategies to rectify and
strengthen the banking institutions. Among them are the merger
and acquisition exercise of local-based banks that was carried
out in 1999, introduction of the Financial Sector Master.
The trend of fragility for foreign-based commercial banks oper-
ating in Malaysia depicted a different picture. From 1996 until
2005, none of these foreign banks is in the fragile condition.
Plausible explanation is that these foreign banks are subsidiaries
and are being controlled and monitored by their respective par-
ent banks, which are headquartered in the countries that they are
established. Their banking activities focus more on institutional
clients rather than retail clients and therefore do not have high
level of regional liquidity or high regional capitalization in the
host country that they operate (Degryse et al., 2013). Hence,
any financial/economic crisis that is specific to the region that

they operated has a marginal impact on their banking activities.
However, these foreign banks were in a highly fragility zone
due to the global financial crisis that started in US in the year
2007. The crisis eventually spread to the European countries
and eventually in 2011, the European banking system was faced
with the credit crisis. In sum, the constructed BSF index is
able to explain the level of fragility of both the local-based
commercial banks in Malaysia.
Table 4 shows the descriptive statistic of the variables as well
as the univariate test statistics of both local-based and foreign
commercial banks. On average the Capital Adequacy (CAR),
earnings ability (ROA) and liquidity (TL/TD) of foreign banks
are greater than local-based banks. While, at mean level, local-
based banks have higher asset quality (TL/TA), management
quality (DIE/TE) and sensitivity to market risk (LSZ). To de-
termine whether the difference of variables between the two
groups of banks is statistically significant, a univariate t-test
is conducted. Based on p-value of the univariate statistic tests,
only management quality (DIE/TE), earnings ability (ROA) and
sensitivity to market (LSZ) are statistically significant. This im-
plies that local-based banks have a slightly better competencies
and expertise in running the banking operations than the foreign
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banks. The result is as expected as these local-based banks
have long been established and operated in their own country
financial system. Hence, the management of the local-based
banks is therefore well versed with the rules and regulation
and banking policies implemented. Assets sizes of local-based
banks are also slightly larger than foreign-based bank. Data
series for capital adequacy, earnings ability and liquidity of
local-based banks and the asset quality, management quality
and sensitivity to market risk of foreign banks are negatively
skewed. Overall, the data series have kurtosis greater than zero.

Results of Unit Root Tests
The Im, Pesaran, Shin W-statistics was carried out to test the
null hypothesis of non-stationarity (Table 4). Initially all the
data series are run at level. For the local-based banks, data
series of CAR, TL/TD and GD are found to be stationary at
level, while data series of TL/TA, DIE/TE, Log Size (LSZE)
and IR are stationary at first difference. Data series for foreign
banks that do not have unit root at level are ROA and GDP,
while the others do not have unit root at first difference. Hence,
when the equations are estimated, the variables are transformed
accordingly.

Descriptive Statistics
TABLE 4

Descriptive Statistic of Data Series

Series No. Obs Mean Std. Dev. Skewness Kurtosis Jarque-Bera t-test
p-value p-value

CARDa 112 12.5511 3.8938 -1.9912 7.5387 170.1454 -1.4954
0.0000 0.1363

CARFb 96 13.8701 8.3361 1.0653 3.0535 18.1686
0.0001

TL/TAD 112 7.9883 6.9316 2.0451 8.6760 228.4149 -0.0578
0.0000 0.9539

TL/TAF 96 0.8613 0.0834 -1.0653 3.0535 18.1686
0.0001

DIE/TED 112 0.6026 0.1019 0.5045 2.9009 4.7974 4.0978
0.0908 0.0001***

DIE/TEF 96 0.5332 0.1415 -0.4357 3.0933 3.0720
0.2152

ROAD 112 0.9601 0.7422 -2.7492 22.3315 1885.0570 -2.7061
0.0000 0.0074***

ROAF 96 1.4021 1.5318 -2.3687 22.9350 1679.3980
0.0000

LSZD 112 4.3638 0.6076 0.1727 1.7552 7.7879 6.0693
0.0204 0.0000***

LSZF 96 3.8416 0.6312 -0.1273 1.6209 7.8669
0.0196

TL/TDD 112 85.8436 14.9057 -0.2489 2.8471 1.2653 -0.0578
0.5312 0.9539

TL/TDF 96 86.0208 28.1716 -0.4198 4.4386 11.0981
0.0039

GDP - 4.7625 4.1502 -1.6483 5.3403 76.2805 Na
0.0000

IR - 4.0519 2.0208 1.6426 4.2847 58.0684 Na
0.0000

D is Local-based banks, F is Foreign-based banks; ***significant at 1% level
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Table 4 shows the descriptive statistic of the variables as well
as the univariate test statistics of both local-based and foreign
commercial banks. On average the CAR, earnings ability (ROA)
and liquidity (TL/TD) of foreign banks are greater than local-
based banks. While, at mean level, local-based banks have
higher asset quality (TL/TA), management quality (DIE/TE)
and sensitivity to market risk (LSZ). To determine whether
the difference of variables between the two groups of banks is
statistically significant, a univariate t-test is conducted. Based
on p-value of the univariate statistic tests, only management
quality (DIE/TE), earnings ability (ROA) and sensitivity to
market (LSZ) are statistically significant.
This implies that local-based banks have a slightly better com-
petencies and expertise in running the banking operations than
the foreign banks. The result is as expected as these local-
based banks have long been established and operated in their
own country financial system. Hence, the management of the
local- based banks is therefore well versed with the rules and
regulation and banking policies implemented. Assets sizes of

local-based banks are also slightly larger than foreign-based
bank. Data series for capital adequacy, earnings ability and
liquidity of local-based banks and the asset quality, manage-
ment quality and sensitivity to market risk of foreign banks are
negatively skewed. Overall, the data series have kurtosis greater
than zero.

Results of Unit Root Tests
The Im, Pesaran, Shin W-statistics was carried out to test the
null hypothesis of non-stationarity (Table 4). Initially all the
data series are run at level. For the local-based banks, data
series of CAR, TL/TD and GD are found to be stationary at
level, while data series of TL/TA, DIE/TE, Log Size (LSZE)
and IR are stationary at first difference. Data series for foreign
banks that do not have unit root at level are ROA and GDP,
while the others do not have unit root at first difference. Hence,
when the equations are estimated, the variables are transformed
accordingly.

TABLE 5
Results of Im, Pesaran and Shin W-Statistics Tests

Series Local-based Banks Series Foreign Banks
t-stat t-stat
p-value p-value

CAR -4.5496 D(CAR) -3.7495
[0.0000]*** [0.0000]***

D(TL/TA) -4.2122 D(TL/TA) -3.7495
[0.0000]*** (0.0001)***

D(DIE/TE) -6.0169 D(DIE/TE) -2.7614
[0.0000]*** (0.0029)***

D(ROA) -4.2884 ROA -3.7933
[0.0000]*** (0.0001)***

TL/TD -3.6648 D(TL/TD) -5.3630
[0.0000]** (0.000)***

D(LSZ) -3.2375 D(LSZ) -7.2583
[0.0000]** (0.0000)***

GDP -9.47928 GDP -8.7761
[0.0000]*** (0.0000)***

D(IR) -7.7714 D(IR) -4.9037
[0.0000]*** (0.0000)***

***significant at 1% level

Estimated Results of Pooled OLS Equations
Table 5 presents the estimated results of the pooled OLS
equations of overall commercial banks, local-based banks and
foreign-based banks respectively. These regressions used the

BSF index value as the dependent variable. Autoregressive
lag one are included in all the three equations to mitigate the
problem of serial correlation. Results of the overall estimated
equation show that CAR, asset quality of banks (TL/TA) and
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Bank Size (SZ) are positive and significantly related to bank
fragility. The results concur with those of (Boyacioglu et al.,
2009; Mannasoo & Mayes, 2009; Shen & Hsieh, 2004). None
of the macroeconomics variables have any significant relation-
ship with bank fragility. The dummy variable used as a proxy
for different group of bank (where 1 = foreign-based banks, 0

= local-based banks) is also not statistically significant. This
indicates the relationship between bank specific variables and
macroeconomic variables with bank fragility are similar irre-
spective if the commercial banks are local-based or foreign
based.

TABLE 6
Estimated Results of Pooled OLS Equations as Overall, Local-Based Banks and Foreign-Based Banks

DEPENDENT VARIABLE: BSF INDEX VALUE
OVERALL LOCAL-BASED BANKS FOREIGN BANKS

Variables Coefficient Prob. Coefficient Prob. Coefficient Prob.

CAR 0.0228 0.0203** -0.0064 0.6449 0.0175 0.2071
TLTA 0.3007 0.0321** 0.03738 0.0002*** -0.1033 0.9470
DIETE 0.2322 0.2494 1.3889 0.0006*** 0.4570 0.3543
ROA 0.0144 0.6088 0.01582 0.5642 0.0522 0.1120
TLTD 0.1671 0.2376 -0.0046 0.2538 -0.0004 0.8089
LSZ 4.8204 0.0000*** 1.3482 0.0000*** 0.2486 0.7567
GDP -0.0080 0.2330 0.0007 0.2602 0.0045 0.7270
IR -0.0015 0.9889 -0.0007 0.6586 0.0324 0.8377
DUM -0.0207 0.9103 - - - -
C -0.1291 0.4960 0.5870 0.1997 -0.0875 0.7720
AR(1) 0.6418 0.0000*** 0.6696 0.0000*** 0.7194*** 0.0000***
Adj R-squared 0.4557 0.6421 0.5342
F-statistic 5.4861 20.3378 11.5792
Prob(F-statistic) 0.0000*** 0.0000*** 0.0000***
DW Statistic 2.0077 1.8997 2.1048

***and ** denote 1% and 5% level of significance

Interestingly the results are distinct when the equations are
estimated based on bank group, that is, local-based banks and
foreign banks. Estimated results of the local-based banks equa-
tion suggest that bank specific variables such as asset quality
management (TLTA)), bank management quality (DIETE) as
well as size (LSZ) has significant positive relationships with
bank fragility. As the percentage of asset quality management
increases, the higher the BSF index value implying less sign
of fragility for local-based banks. Festic et al. (2011) reported
similar results in their study. Similarly, when local-based bank’s
management quality improved then the banks are in less fragile
condition. The large banks as reflect in their assets size are
more stable and therefore are not likely to be in a fragile stage
as oppose to smaller banks. This finding is in line with the
study of (Dincer et al., 2011). In contrast, none of the bank
specific determinants is significantly related to bank fragility for
foreign-based banks. This is because these foreign-based banks
are controlled and monitored by their parent banks and will be

in the fragile situation if their parent banks are affected by those
bank specific determinants. At macro level, foreign-based banks
are likely to be fragile when their parent banks are affected by
specific macroeconomics factors occurred in their respective
countries as well as the extent of the regulatory framework being
in place. The F-statistics for all equations are statistically signifi-
cant at 1% level, suggesting that the equations are well specified.

CONCLUSION
This study aims to examine two objectives. Firstly, it attempts
to explain the trend of bank fragility of both local-based and
foreign-based banks by developing a BSF index. Information
from the BSF index value reveals that domestic banks are more
fragile during the 1997 financial crisis as opposed to the World
economic crisis in 2008. On the other hand, foreign banks in
Malaysia appear to be more affected by the 2008 crisis relative
to the domestic banks. In sum, the computed BSF index is
capable of tracking the trend of bank fragility of local-based
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commercial banks in Malaysia. The second objective examines
the relationship between bank specific variables and macroe-
conomic variables with bank fragility. Table 6 summarizes the
results of the estimated POLS equations. Generally, overall
estimated results reveal that higher capital adequacy and asset
quality reduce bank fragility. At individual level, both bank

specific variables and macroeconomic variables do not have
any effect on the foreign-based banks’ fragility. In the case
of local-based banks, asset quality ratio, management quality
and bank asset size are significant determinants for the bank
fragility.

TABLE 7
Summary of the Estimated Results of Pols Equations

Variable/Proxy Measurement Overall Domestic Bank Foreign Bank

Bank Specific Determinants
Capital adequacy Capital Assets Ratio(CAR) + Significant - Not significant + Not significant
Asset quality Total Loans to Total Assets (TL/TA) + Significant + Significant - Not significant
Management quality Deposit Interest Expenses to Total Ex-

penses (DIE/TE)
+ Not significant + Significant + Not significant

Earning ability Net Income as a Percentage of Total As-
sets (ROA)

+ Not significant + Not significant + Not significant

Liquidity Loans/ Customer Deposits (TL/TD) + Not significant - Not significant - Not significant
Sensitivity to market risk Size (SZ) + Significant + Significant + Not significant
Macroeconomic Determinants
Interest rate Malaysian Interbank rate - Not significant - Not significant + Not significant
GDP Malaysian GDP growth rate (% Change

in GDP)
- Not significant + Not significant + Not significant

Based on the empirical evidences, policy makers and regulators
need to be aware of the timing of implementing relevant guide-
lines and policies to ensure that banks do not enter into a very
fragile zone. Implementation of policies when the banks are
in a very fragile zone could actually exacerbate bank fragility
condition and perhaps push them to bankruptcy. As for the local-
based bank managers, they must closely monitor these three
bank-specific determinants asset quality management, bank
management and assets size since they are the determinants
factors for bank to be fragile. For future research, it is proposed
that the sample of banks could extend to investment banks as
well as examining the bank fragility at regional level. As Is-

lamic banks are now rapidly expanding and growing, it is also
worth to investigate whether the level of bank fragility differ
for Islamic banks since these banks have to adhere to different
regulatory framework. In conducting the research, the authors
faced with several limitations. Ideally, in constructing the BSF
index, exchange-rate risk could be incorporated in the computa-
tion. However, due to unavailability of foreign liabilities data to
measure exchange-rate risk, the authors had to exclude the risk
in developing its BSF index. Secondly, this study had to use an-
nual data instead of monthly data as suggested by (Kibritcioglu,
2003) as most data are available annually instead of monthly.
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