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Abstract

In this study an early warning system (EWS) model is constructed for predicting the
banking crisis (BC) of Islamic banks (IBs). To this aim, multinomial logit regression
is employed regarding the levels of the explanatory variables are different in their
tranquil and crisis/post-crisis levels which is called as the crisis duration bias (CDB).
The analysis is conducted with three time windows. Accordingly, the IBs in each coun-
try experiences three states as tranquil period (Y;=0), a pre-fragility period (Y;;=1)
and post-fragility period (Y;;=2). The results address CDB problem and both macro-
economic and banking sector variables are crucial in determining the early warning
indicators of the fragility of IBs. This study also draws attention to predictive perfor-
mances of binomial logit approach and multinomial logit approach. According to the
results, the overall predictive performance of the multinomial logit regression reveals
superior results than binomial logit regression.
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Kriz Zamani Sapmast: islami Bankacilik i¢cin Cok Terimli
Lojistik Regresyon Yontemi

0z

Bu ¢alismada, islami bankalarin bankacilik krizlerini tahmin edebilmek igin bir erken
uyar1 sistemi olusturulmustur. Bu amagla, agiklayici degiskenlerin sakin ve kriz/kriz
sonrasi donemlerde farkl seviyelerde oldugu goz 6niine alinarak ¢ok terimli lojistik
regresyon kullanilmistir. Analiz, li¢ zaman penceresi ile olusturulmustur. Buna gore,
her iilkedeki Islami Bankalar sakin déonem (Y;=0), kirilganlik éncesi dénem (Y;=1)
ve kirilganlik sonrasi dénem (Y;,=2) donemlerini deneyimlemektedir. Sonuglar, kriz
sliresi sapma problemini ve makroekonomik ve bankacilik degiskenlerinin Islami
bankalarin bankacilik krizlerine karsi olan kirilganliklarini agiklamada basarili old-
ugunu gostermektedir. Bu ¢alisma ayn1 zamanda ¢ok degiskenli regresyon ve ikili lo-
jistik regresyon yonteminin genel tahmin basarisina dikkat ¢ekmektedir. Sonuglara
gore, cok degiskenli lojistik regresyon, ikili lojistik regresyona kiyasla daha iyi basarili
tahmin performansi géstermektedir.

Anahtar Kelimeler
Bankacilik Krizi; Islami Bankacilik; Cok terimli Lojistik Regresyon
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Introduction

Although its historical roots dates back to 1960s, Islamic banking sector has
displayed a considerable momentum not only in Muslims countries but also
on the global scale (Alaeddin et al.; 2021). Islamic banking has become a
major competitor of the conventional banks (CBs). While the Islamic banking
industry accounted for USD 1.68 trillion in 2017, it increased by 10% and re-
ached to USD 1.84 trillion in 2020. Although the sector was affected by factors
such as the COVID-19 pandemic and oil price fluctuations in 2020, the global
Islamic banking industry witnessed a growth of 6.5%, which was higher than
the growth rate of 4.3% in the previous year. Despite their different funda-
mental principles and modes of financing as financial intermediary activities
and financial instruments, Islamic Banks (IBs) and conventional banks (CBs)
share similar risk factors, objectives and financial functions. Therefore, IBs
are fragile towards the impacts of BC, which is a natural element of global
finance. For instance, the global financial crisis of 2008 inversely affects the
performance of Islamic banks by several factors, such as their level of capital
adequacy, profitability, credit risk, financial risk, operational efficiency and
liquidity (Uddin et al., 1027; Hussein et al., 2019). The sukuk market also sh-
rinks after the global financial crisis of 2008 (Azrak and Hazaa; 2019). For
that reason, detecting early signs of an upcoming financial distress and ta-
king early precautions is also crucial for IBs. In this regard, early warning sys-
tems (EWS) are designed to anticipate an upcoming BC by providing early
warnings about the fragilities and weaknesses within the banking system. In
this context, determining the significant indicators has received considerable
critical attention. Although there exist substantial efforts in the related lite-
rature to determine the significant variables of BC, there is not certain list of
determinants. In contrast to those efforts that focus on CBs, there is much
less information about the early indicators of BC of IBs. The existing studies
carried out on determining the indicators of IBs, on the other hand, are de-
signed for country specific analysis (Kusuma and Duasa 2016; Anwar and Ali
2018). Motivated by those facts, this study primary attempt to reveal the sig-
nificant variables of IBs fragility to BC. The outcomes of the current study
provide a valuable contribution to the existing literature. The current study
intends to investigate the early warning variables of banking sector fragility
of IBs by covering data from 10 countries and 92 IBs. Accordingly, the present
study seeks to obtain an EWS for IBs by considering leading countries regar-
ding Islamic banking assets to address these research gaps. Furthermore, the
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findings show significant macroeconomic and bank-specific variables of the
BCs of IBs. Last but not least, the relevant study makes an important contribu-
tion by employing multinomial logit regression to construct and EWS model
to predict the BCs of IBs. Since the BC are more persistent and permanent
compared to currency crisis, healing period from the destructive consequ-
ences take longer and overhauling the banking systems are more expensive
(Caggiano et al.,, 2014). For this reason, the levels of the explanatory variables
are different in their tranquil and crisis/post-crisis levels which is called the
crisis duration bias (CDB). In this study, the CDB is tackled by utilizing multi-
nomial logit regression that reveals more than two outcomes as suggested by
the literature (Bussiere and Fratzscher, 2006).

The remainder of the study is structred as follows. Section 2 summarizes the
background literature. In Section 3, the data and methodology are presented.
The Section 4 reports the results which is followed by Section 5 that conclu-
des the current study.

Literature Review

Although the literature of BC is vast, it is still on the agenda due to the con-
siderable number of experienced BC and their destructive consequences to
the economies. According to World Bank data, the various economies in the
world has experienced 364 BCs between the period of 1990 and 20171 which
cause excessive social, political and economic losses. For instance, between
those periods, the BC cause the annual GDP rate of the countries to decrease
15-20% in those periods (Hoggarth et al., 2002). As BCs are essential compo-
nent of economies and IBs have become a significant part of the banking sys-
tems, taking early measures against the negative consequences against those
crises have become vital for IBs as well. Furthermore, along with the global
breakdown of 2008 and its destructive impact on the conventional banking
sector, IBs has attracted substantial interest. However, the studies show that
the IBs is not riskless towards the adverse impacts and consequences of BCs
(Hasan and Dridi, 2010; Rashwan, 2012). Therefore, the necessity for an EWS
is also crucial for IBs as well. In this context, studies have been conducted to
develop various econometric models in order to reveal the effects and deter-
minants of the crises. For instance, Kaminsky and Reinhart (1999) signal ext-
raction approach and investigate the movements of different macroeconomic
variables (MVs) to investigate the significant variables of the BCs between
1970 and 1995. Their results show that real effective exchange rate (REER),
M2 multiplier, real interest rate, the ratio of domestic credit to GDP, terms of
trade, stock prices and financial liberalization are the significant variables of
the BC. To examine the determinants of BC, Demirgii¢c-Kunt and Detragiache
(1998) use a binomial logistic approach. Their dataset covers 20 developed

1 World Bank, World Development Indicators.



Aysegiil Aytag EMIN

and developing countries from the period 1980 and 1994. According to the
results, economic growth, interest rate, inflation and deposit insurance are
the significant variables of the BC. Furthermore, the authors investigate that
while economic growth is negatively related with the crisis occurrence, inte-
rest rate, inflation rate and deposit insurance increase the probability of the
BCs.

Hardy and Pazarbasioglu (1998) identify the episodes of significant banking
sector problems and BC separately. In other words, the authors distinguish
the significant distress episodes from BC episodes by covering 38 countries
between the years 1980 and 1997. For the analysis, macroeconomic, banking
sector and real sector variables are considered to determine their impacts on
probability of BC. The findings show that, decreasing real GDP growth, credit
expansion and the fluctuations in the REER are significant indicators of BC.

As one of the most pioneering study in the literature, Bussiere and Fratzscher
(2006) develop a novel EWS by employing multinomial logit model to solve
the post-crisis bias. According to the authors, the econometric outcomes of
the binomial logistic EWS models suffers from post-crisis bias since the es-
timation results are conducted without making any distinction between the
tranquil episodes and post crisis episodes. Therefore, instead of separating
the episodes as tranquil and crisis episodes, the authors use three regimes
as tranquil regime, a pre-crisis regime, and post-crisis/recovery regime and
predict the financial crises for 20 emerging markets between 1993 and 2001.
The results reveal that multinomial logit model reveal better predictive power
than binomial logit model. To compare the outcomes of multinomial logit
model and signal approach Davis and Karim (2008), set up a comprehensi-
ve EWS over the time period 1979 and 2003. The authors use large sample
of countries and consider 105 countries in total. Their results reveal while
multinomial logit model reveals superior results for global EWS, signal extra-
ction method increases the predictive ability of the EWS for country-specific
analyses. Regarding the significant variables, on the other hand, the authors
suggest that real GDP growth and terms of trade are leading indicators of BC.

Following Bussiere and Fratzscher (2006), while Caggiano et al. (2014) draw
attention to post-crisis bias, the authors make a major contribution to the li-
terature by constructing an EWS for 35 low income countries in Sub-Saharan
Africa to predict the BCs. The authors emphasize that the empirical results
and predictive power of the EWS model of the binomial logit regression suffer
from post-crisis bias since the average length of the crisis episodes in those
countries takes more than one year. More precisely, according to the authors,
since the binomial logit approach has two outcomes as crisis and non-crisis/
tranquil episodes, the crisis years other than the first year is considered as
non-crisis episode or eliminated from the sample. This causes ignoring the
years after the onset of the crisis, affecting crisis signals and false alarms by
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revealing misleading results. For this reason, the problem of post-crisis bias
is solved by conducting multinomial logit approach by separating the crises
episodes to three regimes as the first-year crisis regime, the crisis regime for
crisis years subsequent to the first year of the crisis and the tranquil regime.
According to the results, decreasing GDP, liquidity and broadening currency
mismatches in the balance sheets of the banks are significant variables of the
BC. In addition, the authors highlight multinomial logit approach gives supe-
rior predictive power results compared to binomial logit approach.

Although the literature on constructing an EWS to predict BCs is vast, there
is limited studies that are mainly focus on IBs. For instance, Kusuma and Asif
(2016) construct an EWS for Indonesia and analyze the behavior of the ratio
of M2 to growth of reserves, domestic credit growth, REER and inflation rate
by conducting an extraction signal approach. The authors suggest that those
MVs are significant in predicting the BC. To observe the significant indicators
of BCs of CBs and IBs in Indonesia and to identify the longest period of crisis
for both of the banking system, Nurfalah et al. (2018) construct an EWS by
employing Markov Switching approach. The authors employ monthly data set
over the time period of January 2004 and March 2017. According to their re-
sults, increasing domestic credit, higher level of interest rate and decreasing
level of M2 decreases the stability of CBs. The stability of IBs, on the other
hand, positively related with the increasing bank deposits and the ratio of
current account to GDP. While the conventional banks experience the longest
BC period as between April 2013 and March 2017, for IBs the period of crisis
takes places between January and October 2008. The authors also compare
the performances of both banking systems. The results reveal that IBs is more
resistant to financial shocks compared to CBs.

Du Plessis (2022), on the other hand, conduct a comprehensive EWS study on
BCs including 49 developed and emerging countries between the time span
0f 1971 and 2017. The crisis periods are separated to three regimes as pre-c-
risis, crisis and post-crisis periods. According to the results, GDP growth is
significant in the entire crisis periods. In addition, deterioration of consump-
tion spending, fixed capital formation and fixed capital formation result from
credit boom are the early signals of an upcoming BC. While depreciation of
exchange rate is significant variable for crisis period, decreasing real interest
rate, increasing imports and deposits are significant variables of recovery pe-
riod. Furthermore, to compare the results, the estimation is also conducted by
employing probit approach and machine learning methods. According to the
results, the multinomial logit regression gives reveals better predictive power
results compared to several probit model and machine learning methods as
artificial neural networks, gradient boost, k-nearest neighbors and random
forests.

Consequently, although there is a considerable amount of literature that re-
cognizes the importance of constructing an EWS for BCs by considering dif-
ferent country sets, time periods and explanatory variable set and comparing
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different econometric methodologies; these studies are specific for the con-
ventional banking system. More precisely, the studies on the Islamic ban-
king system are very limited. Moreover, the relevant studies on IBs, on the
other hand, are country-specific studies that fail to comprise a global EWS
for IBs. Accordingly, this study aims to construct a global EWS that compri-
se top countries in terms of Islamic banking assets for a recent time span.
Furthermore, the outcomes of the study are crucial for IBs since this is the
first attempt towards constructing an EWS by employing multinomial logit
approach for BC of IBs.

Data and Methodology

Data

The data comprised of annual observations over the time period 2008-2018.
The country set includes the most developed countries in IBs in terms of hol-
ding the highest share in global Islamic banking assets ratio (IFSB, 2021). In
2021, the global Islamic banking assets grew by 6.5% and CAGR of 2.4% with
respect to previous year and reach to US$ 2.1 trillion. Accordingly, Iran is the
largest Islamic finance market by assets which is followed by Saudi Arabia.
The total Islamic banking assets in Malaysia reached to US$ 252 billion in
2020. In addition, while UAE ranked as fourth globally with Islamic banking
assets of US$ 191 billion, Kuwait reached to US$ 127 billion. Considering data
availability and excluding the banks that stopped banking activities before
2018, the final dataset covers 92 IBs from 10 countries as Bahrain, Bangla-
desh, Indonesia, Iran, Kuwait, Malaysia, Qatar, Saudi Arabia, Turkey and UAE.
Thereby, the country set includes the countries that represent a large part of
the sector which is helpful to construct a model that reveals the indicators
in anticipating the fragility of IBs. In this respect, Countries selected for the
analysis constitute 94 percent of the total global Islamic banking assets. More
precisely, the share of global Islamic banking assets by each country can be
given as follows: Iran (28.6%), Saudi Arabia (24.9%), Malaysia (11.1%), UAE
(8.7%), Kuwait (6.3%), Qatar (6.1%), Turkey (2.6%), Bangladesh (2.1%), In-
donesia (2%), Bahrain (1.8%).

Bank specific variables data is retrieved from Bankscope database. The MVs,
on the other hand, are derived from World Bank and IMF databases. The exp-
lanatory variables are grouped as banking sector variables and MVs for the
analysis2:

2 The explanatory variables used in this study is determined with respect to the relevant
literature following Bussiere and Fratzscher (2006), Hasan and Dridi, 2010; Beck et al.
(2013); Caggiano et al. (2014). While the banking sector variables reflects the credit,
liquidity, exchange rate riskiness of the banking sector, the macroeconomic variables include
the financial liberalization, current account, capital account, real sector and fiscal variables
that are categorized in Kaminsky and Reinhart (1999).
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a) Banking Sector Variables: Total loans, return on assets, total assets,
growth in total assets, the ratio of liquid assets to total assets, the ratio
of netloans to total assets, net interest margin, cost to income ratio, the
ratio of equity to total assets, total capital adequacy ratio.

b) Macroeconomic Variables: GDP growth (annual %), GDP per capita,
inflation, exports/imports of goods and services (% of GDP), real in-
terest rate (%), the ratio of M2 to GDP, current account balance (% of
GDP), real effective exchange rate (REER), foreign direct investments
(% of GDP), domestic credit to private sector (% of GDP), unemploy-
ment, government debt (% of GDP).

Methodology

The binary dependent variable of the model, the BC, is constructed by using
a banking sector fragility index (BSFI) following Kibrit¢ioglu (2003). The aut-
hor explains the economic risk factors of bank as credit risk (CR), liquidity
risk (LR) and exchange rate/market risk (MR) and constructs an index based
on these risk components. Accordingly, BSFI is defined by considering bank
deposits, bank credits to domestic private sector and foreign liabilities of
banks to measure the LR, CR and MR factors respectively. Furthermore, Kib-
ritcioglu (2003) designs two alternative indices. In the first alternative index,
the bank deposits variable (LR factor) is excluded from the original index to
observe if bank runs is crucial in triggering the BCs. In this respect, the first
alternative index is constructed with BC and FL variables. On the other hand,
the second alternative index is defined by omitting FL variable (exchange
rate/market risk factor) and defines the index with BC and DEP variables in
order to test the significance of the MR factor in BC. The author finds that for
some countries excluding DEP variable (LR factor) is not essential in the de-
termination of BC. With respect to the findings, the author investigates LR do
not have a significant role in provoking the BCs. Accordingly, in this study to
be able to predict the BCs for IBs, the index is the average standardized values
of non-performing financing (NPF), the real foreign liabilities of banks (FL)3.

In addition, since the operations of IBs are based on profit and loss sharing
principle, their returns are more sensitive to profitability risk (Elgari 2003;
Kozarevic e al., 2014). Therefore, in the current study the profitability risk
factor, measured by return on equity (ROE), is included into the BSFI. The
banking sector fragility index is defined with nonperforming loans (NPL), the
foreign liabilities of banks and ROE variables in order to measure CR, MR and
profitability factors respectively. To solve the (CDB), the analysis is conducted

3 Since CRis crucial for Islamic banking and primarily associated with the NPF and it is directly
connected with Islamic Bank specific contracts such as murabahah, ijarah, salam, itisna,
musharakah and mudarabah, NPF is considered to measure the CR proxy (Salim et al,, 2016;
Fakhrunnas etal. 2021). Furthermore, considering ROE is a well-accepted indicator of bank’s
profitability (Ekinci and Poyraz, 2019), it is used to measure the profitability risk.
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by adopting multinomial logistic regression with three outcomes (Bussiere
and Fratzscher, 2006). The post-crisis bias, defined by Bussiere and Fratzs-
cher (2006), emerged from lack of separation between tranquil periods and
post-fragility periods. More precisely, the economic indicators are strong and
stable in the tranquil episode. In the post-crisis episode, on the other hand,
the indicators are encounter an adjustment period and return to their steady
levels. As a result, the same probability of experiencing a tranquil episode and
post crisis episode is attributed for both of the periods that cause erroneous
results. The post-crisis bias is the result of the binomial logit EWS and it can
be solved by adopting multinomial logit regression.

The post-crisis bias is crucial in predictive power of EWS models as the in-
dependent variables behave differently in tranquil and post-fragility periods.
Accordingly, rather than separating the episodes by two outcomes as crisis
and tranquil as it is in binomial logistic regression, multinomial logit model
underlines the probability of different crisis stages over the crisis develop-
ment (Du Plessis, 2022).

Accordingly, the IBs in each country experiences three regimes as tranqu-
il period (Y;;=0), the pre-crisis period (Y;=1) and crisis/post-crisis period
(Y;+=2). The pre-crisis period is a year preceding the crisis. Namely, it is twel-
ve months before the onset of the crisis/post crisis period. Since the recovery
period of a crisis devotes time, the economy of each country experiences a
recovery period after the crisis periods. For this reason, crisis/post-crisis pe-
riod is the crisis years following initial year of crisis where the country has
experienced a crisis stage and continue to unfold4.

Each country i=1,..n experience three periods, j+1=3 as tranquil episode
(j=0), pre-crisis episode (j=1) and crisis/post-crisis episode (j=2). The pro-
bability of each country i at time period t is estimated to experience tranquil,
pre- crisis and crisis/post-crisis periods can be given as:

1

Pr(Y;, = 01X;,) = 11016V 11 1o Fit—152) (1
X; 1)
1+e Ut-1P
PI‘(Yi,t = 1|Xi,t) = o, o Fiap?) 2)
X, 2)
1+e Lt-1P
Pr(YL-'t = 2|Xi,t) = AE )

e Kit-1p1) 1, Kit-1p52)

where X; . is a vector of explanatory variables and B demonstrates the vector
of coefficients. The log-likelihood ratio is maximized as:

4 To define the crisis and post-crisis stages, Markov-switching model is applied to each of
the sample country in the dataset following Bussiere and Fratzscher (2006). The stages are
examined regarding BSFI as given in Eq. (1). Accordingly, if BSFI of country i return to its
tranquil level in time ¢, then the country is stated as experiencing a crisis/post-crisis period.

35



36

ADAM AKADEMI / Sosyal Bilimler Dergisi
ADAM ACADEMY / Journal of Social Sciences

LnL = 31, B o nPr(Yie = jIXicBj0) (4)

The tranquil regime (Y;=0) is set as the base outcome for the multinomial
logit regression. The j=2 log-odds ratio is given as:

Pr(v;;=1) = oKiemapV) (5)
Pr(Y;¢=0)
Pr(Y;¢=2) _ e(Xi,t—lﬁZ) (6)
Pr(Y;:=0)

B*and B? reveals the marginal effect of X; ,_; on the probability of experien-
cing pre-crisis and crisis/post-crisis period relative to probability of expe-
riencing tranquil period respectively.

The form of the estimated multinomial logit model, on the other hand, is:

Yic = BC [country =iTime =] = @ + By Xij—1 + B2 Zir—1 + & (7)

whereYit denotes the BC in country i in time t. To remedy unobserved he-
terogeneity among different countries, the explanatory variables are lagged
by one year. While Xit-1 represents the vector of bank specific explanatory
variables, Zit-1 is the vector of macroeconomic explanatory variables. it is
the error term.

Results

Results of the Multinomial Logit Regression Estimation

Prior to obtain the indicators of Islamic banking fragility, the final explana-
tory variable set is eliminated by following several steps. As the primary stage
of empirical analysis, the multinomial logit model is employed for each of the
explanatory variable separately to obtain only the significant variables that
has ability to explain the probability of the regimes. Following the first step,
the group-wise multinomial logit regression is employed with those variables
that are significant in the first stageS. In the last stage, the final variable set is
constituted with the significant indicators obtained in each step and enter to
the final regression.

5  The MVs are grouped based on Laeven and Valencia (2008) categorization.
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Table 1. Estimation outcomes of multinomial logit regression.

Explanatory Variables Pre-c(r‘i(is:z i))eriod Crisis/ po(i(t”ir;s)ls Period
Net Loans to Total Assets 0(5;752;* 0(338717*;"*

REER 1(22215;;‘* _?;155;*

o e

GDP Growth '(2_735021*;* _(262363:;*

Cost to Income Ratio (2103(2);-’ 0(36012‘;*

Inflation 0497 0.583*

(2.21) (2.58)
Return on Assets %g 9471;* % 26?’1;*

Number of Observations is 110 and Pseudo R? is 0.250. White’s heteroscedasticity
consistent standard errors in parentheses. *p < 0.1, ** p < 0.05, ***p < 0.01.

The results of the multinomial logit model are presented in Table 1. The first
part of the table shows the probability of entering to the crisis episode of the
IBs. The second part, on the other hand, indicate the likelihood of crisis and
remaining in the crisis episode (post-crisis episode).

The results show that, economic growth is highly significant in both pre-crisis
and crisis/post-crisis episodes of BC of IBs. Accordingly, IBs are more prone
to BC if GDP growth falls one year prior to the BC. Furthermore, depressed
economic growth increases the probability of remaining in the crisis/post-c-
risis stages. Similar to CBs, higher GDP growth make IBs less fragile to BC
(Demirgilig-Kunt and Detragiache, 1998; Angkinand and Willett, 2011). As an
indicator of strong and safe financial system, GDP growth decreases financial
sector difficulties and by increasing the asset prices, enhancing demands for
financial transactions and ensuring better credit quality. Furthermore, it is
positively related with the fragility of IBs (Bashir, 2003; Srairi; 2009; Wasiuz-
zaman and Tarmizi, 2010; Tabash and Anagreh, 2017). More precisely, GDP
growth increases the loan demands that attracts the profit and loss sharing
(PLS) loans of IBs. In addition, the high profits along with economic growth
triggers the demand for financial services by strengthening the cash flows
and non-interest earnings and lowers the default risk on PLS loans (Bashir,
2003).

Rate of return is a crucial risk factor for IBs since it is not possible to reprice
the Murabahah contracts. Following the related literature, the performance
of IBs is measured by return on assets (Moin 2008; Srouji et al. 2013; Tok and
Yesuf, 2022). ROA, the ratio of net income to total assets, reflects the ability
of bank to generate profits per dollar of its assets. ROA is found as negatively
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correlated and significant indicator of BC of IBs. The results show that dec-
reasing ROA signals an upcoming BC for the IBs with a lead of 12 months.
Furthermore, high ratio of ROA indicates high profitability of the IBs that dec-
reases the likelihood of the IBs to remain in crisis/post-crisis period.

The ratio of M2 to GDP can be defined as "money and quasi money that is, sum
of currency outside banks, demand deposits, time, savings and foreign currency
deposits in ratio to Gross Domestic Product” (Arora, 2012, pp. 196): The ratio
of M2 to GDP reflects the financial development of the economy. According to
the estimation results, high ratio of M2 to GDP is statistically significant and
which reflects the total volume of the financial intermediary services. More-
over, the variable is positively related with the probability of pre-crisis and
crisis/post-crisis episodes of IBs. In other words, increasing M2 to GDP ratio
signals the BC episode for IBs in the year preceding the crisis. Furthermore,
the high level of the indicator also increases the likelihood of IBs to remain in
the crisis/post-crisis stages.

With respect to the existing literature, the relationship regarding inflation
rate and its impact on banking sector is ambiguous. For instance, according to
Revell (1979) the effect of inflation on the profitability of the banking sector
is related with the wages and other operating expenses. In this respect, the
author suggest that inflation rate has an adverse relationship with the profi-
tability of the banks if wages and other costs increase more than the inflation
rate. Furthermore, Bourke (1989) identifies that inflation has positively rela-
ted with the profitability of the CBs since higher levels of inflation gives rise to
loan rates and raises revenues of the banks. In addition, Perry (1992) suggest
that if the inflation rate can be completely foreseen, then the interest rates
can be adjusted accordingly. As a result, the banks can enhance its revenu-
es relative to operating expenses by giving rise to their profits. According to
Heffernan and Fu (2010), inflation has an adverse impact on the performance
of the banks since the household expenditures and firm borrowings deterio-
rated during the high inflation periods by rising the default rates. Regarding
the IBs, on the other hand, Abduh et al. (2011) states that inflation rate has a
negative influence on the consumption behaviors of the consumers thus has
destructive effect on bank deposits of IBs. In the same vein, Chowdhury and
Rasid (2016) finds that the inflation rate negatively affects the performance
of IBs. In this vein, since IBs are more engage wit real estate transactions,
inflation generates higher risk for IBs compared to CBs (Rehman and Rashid,
2022). Furthermore, inflation rate erodes the value of banks assets and incre-
ases non-performing finances. Furthermore, as Bashir (2003) reveals, the inf-
lation rate is positively related with the profitability of IBs even if the profits
of IBs is generated largely from direct investments, shareholding and other
business activities as murabahah. In this study, it is found that high level of
inflation has significant impact on the likelihood of BC of IBs. More precisely,
increasing inflation rates signals a BC period of IBs in 12 months in advance.
Moreover, high inflationary environment increases the probability of remai-
ning in the crisis/post-crisis period of BC of IBs.
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In this study, following the literature the liquidity position of the IBs is mea-
sured using loan to asset ratio (Hays et al., 2009, Ansari and Rehman, 2012).
The loan to asset ratio shows the share of bank’s assets that are financed with
loans. As riba on loans (any predetermined return or interest that is paid on
loans of money) is forbidden by the Shari’ah, the loans of the IBs represent
the PLS or equity financing. As Bashir (2003) highlights, while interest rece-
ived on loans are the main source of income for the CBs, the performance of
loans of the IBs are highly sensitive to the economic anticipations. In other
words, the banks earns more profit in the periods of economic growth since
the default risk of PLS loans are lower. During the weak economic conditions,
on the other hand, Islamic banking sector encounters higher default risk as
more borrowers not being able to repay their debts. The higher loan to asset
ratio indicates lower liquidity position of the bank. In other words, higher
loan to assets ratio indicates higher default risk; thus, higher probability of
BC. According to the estimation results, the ratio of net loans to total assets is
significant variable of BC of IBs. The liquidity position of the IBs deteriorates
in the year preceding to the crisis. Furthermore, it increases the likelihood of
remaining in the crisis/post-crisis period of IBs.

The competitiveness of the economy is associated with exchange rate appre-
ciation since it has an impact on the output growth and thus profitability of
the banks. According to Al Sharif (2021), as appreciating exchange rates tri-
ggers imports by reducing the exports thus led to a decrease in domestic in-
vestment, bank deposits and facilities of IBs by reducing the ROE. In addition,
IBs are more prone to exchange rate risk compared to CBs that causes higher
impact on growth, profitability and stability of the banking sector (Rehman
and Rashid, 2022). Furthermore, the authors investigate that high volatility
in exchange rates makes countries more prone the BC as it deteriorates the fi-
nancial and economic stability. According to Solarin et al. (2018), on the other
hand, rising exchange rates triggers the bank deposits in the banks by posi-
tively influencing the countries’ economy since it increases the productivity
and competitiveness through the enhancing gains from imports and exports.
The empirical results show that an increasing REER increases the probability
of IBs experiencing a BC with a lead period of one year. When the results of
pre-crisis episodes and crisis/post-crisis episodes are compared, the coeffi-
cients and signs of the variables vary between those periods which address
the post-crisis bias (Bussiere and Fratzsche, 2006). Accordingly, the sign of
REER changed in the second panel indicating that rapid fluctuations in the ex-
change rate increase the probability of remaining in the crisis episode for IBs.

Following the literature, the efficiency of the IBs is measured by cost to inco-
me ratio (Beck et al,, 2013; Asutay and Izhar, 2007). The ratio represents the
overhead cost of IBs with respect to the gross revenues. According to Beck
et al. (2003), IBs has higher cost to income ratio compared to CBs which is
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primarily based on its modes of finance. More precisely, since in Islamic ban-
king equity financing is permitted rather than debt financing in lending ope-
rations with respect to the Shari’ah principles, depositors are prevented from
sudden withdrawalsé. This poses the risk of poor controlling of the borrowers
by increasing the risk of assets. In addition, IBs cannot use some risk mana-
gement tools as swaps to hedge their risk. Furthermore, due to their more
complex structure and young age, the cost to income ratios of IBs to be higher
than CBs. The estimation results show that, apart from the first panel, the
cost to income ratio is found as a statistically significant and increasing value
of this variable increases the likelihood of IBs remain in the crisis/post-crisis
episode.

Predictive Performances

In this study, the EWS model is constructed for BC of IBs following Bussiere
and Fratzscher (2006) by employing multinomial logit approach. The predi-
ctive power of the model shows the ability of the model correctly predict the
tranquil, crisis and crisis/post-crisis episodes of IBs.

Table 2 presents the predictive performances of the model. Accordingly, while
the tranquil periods are correctly called by 73%, the crisis episodes and cri-
sis/post-crisis episodes are correctly predicted by 78% and 82% respectively.
In this context, the type I error of the model is 19.7 and type Il error is 26.6%.
Therefore, the predictive performance of the model is 78%.

Table 2. Predictive Power Performance of Multinomial Logit Model.

Correctly predicted Failed Total
Y, =0 11 4 15
YVi.=1 36 10 46
Y. =2 41 9 50
% of correctly predicted crisis episodes 78
% of correctly predicted crisis/post-crisis episodes 82
% of correctly predicted tranquil episodes 73
% of correctly predicted observations 78

For the robustness test, binomial logistic model is estimated and predictive
performances of the models are compared. In this respect, the BSFI is trans-
formed into the binary dependent variable with two outcomes. Accordingly,
the binary variable takes the value 1 in case of a BC and takes the value zero
otherwise?. With respect to the outcomes of the binomial logit model, cor-
rectly predicted tranquil and crisis periods are 66% and 70% respectively.
The total predictive ability of the binomial logit model is 68%. The outcomes
demonstrate that the multinomial logit model reveals higher predictive per-
formance compared to binomial logit model as expected.

6  Partnership that are based on PLS between two parties.

7 As well as the country is still experiencing a banking crisis.
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Conclusion

This study constructs a comprehensive EWS for predicting the BC of IBs.
Different from the existing country-specific efforts on IBs and EWS, the top
global asset holder countries in Islamic banking are considered for the time
period 2008 and 2018. In addition, this study draw attention to CDB that inf-
luence the predictive power of the EWSs. In particular, as countries are expo-
sed to BCs for longer periods of time than currency crisis, it takes longer for
countries to recover from the outcomes of the crisis (Frydl, 1999; Babecky’ et
al,, 2013). In addition, the behavior of the indictors is different in tranquil and
crisis/post crisis periods. In other words, the value of the explanatory variab-
les does not return to their tranquil levels after the onset of a BC. Accordingly,
it takes time for the variables to reach their pre-crisis levels. For this reason,
in order to eliminate the bias of the estimation results which is stem from the
binomial logit regression, the tranquil and crisis episodes are separated into
three outcomes as tranquil, crisis and crisis/post-crisis episodes. Therefore,
present study contributes to the related literature as being the first attempt
to employ multinomial logit approach in an EWS model of BCs of IBs. The
analysis is conducted with three outcomes following Bussiere and Fratzscher
(2006) and Caggiano et al. (2016). Particularly, the IBs in each country expe-
riences three states as tranquil period (Yi,t=0), a pre-fragility period (Yi,t=1)
and post-fragility period (Yi,t=2). The dataset consists of annual observations
over a time period 2008 and 2018 that covers 92 IBs.

As expected, the estimation results show that the coefficients and marginal
effects of the explanatory variables are different indicating the (CDB). Accor-
ding to the analysis, modelling the EWS with net loans to total assets ratio,
the ratio of M2 to GDP, cost to income ratio, inflation rate, economic growth,
return on assets and exchange rate allow policymakers to monitor and anti-
cipate the BC of IBs. To be more precise, increasing net loans to total assets
ratio, a high ratio of M2 to GDP and high inflation increase the likelihood of BC
of IBs. On the other hand, increasing economic growth, high return on assets
and a negative exchange rate deviation decrease the likelihood of BC of IBs.
Additionally, higher level of cost to income ratio raises the likelihood of being
in the crisis/post-crisis period for IBs. Furthermore, employing multinomi-
al logit regression enhance the predictive ability of the model than binomial
logit regression.

Last but not least, in this study, the dataset has been limited to the year 2018
due to two reasons. Firstly, due to the difficulty in accessing current and reli-
able Islamic banking and macroeconomic data for some countries the dataset
was limited to 2018. On the other hand, the other reason is related to the
effects of the COVID-19 pandemic. The global economy contracted by 3.1% in
2020 due to the impact of the COVID-19 pandemic. Furthermore, pandemic
has caused labor shortages and logistical challenges that have further impa-
cted the functioning of supply chains which led rising inflation rates in the
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global scale. The size of the banks, money supply growth, banking risks are
also adversely affected by the pandemic. Therefore, in order to obtain results
that are not affected by the effects of the pandemic the dataset has been li-
mited to 2018 for this study. In other words, including these periods in the
study could significantly alter the results and compromise the main objective
of the study to reach sound conclusions. The impact of the pandemic will be
examined with different variables in another study.
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