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ABSTRAK 

Tahap risiko kredit perbankan Islam telah menimbulkan kehimbangan kcpada pihak berkuasa 
perbankan di kebanyakan negara Islam sejak bebcrapa tahun yang lalu. Oleh itu, kajian ini 
meneliti pencntu risiko kredit perbankan Islam dalam sistem dwiperbankan yang merentasi 
ncgara hagi tempoh 2007 hingga 20 I 5. Lag Autorcgresif Teredar (ARDL) dan OLS Dinamik 
telah digunakan untuk menyiasat kewujudan hubungan jangka panjang antara risiko kredit 
bank-bank Islam dan pembolehubah khusus hank serta makroekonomi terpilih. Indeks 
Hirschman-Herfindahl (HHl) juga telah digunakan untuk menentukan tahap tumpuan 
pembiayaan oleh bank-bank. ARDL membuktikan wujudnya hubunganjangka panjang antara 
ri siko kredit bank-bank Islam dan kadar faedah, pcngembangan krcdit, ju rang 
pembiayaandeposit, pendapatan sebenar, bekalan wang, clan kadar pertukaran di Malaysia, 
Indonesia, clan Bahrain. Justcru, hukti-bukti ini menunjukkan bahawa faktor-faktor tersebut 
menerangkan risiko kredit bank-bank di negara-negara berkenaan dalam tempoh tersebut. 
Sementara itu, bukti daripada }Il-II dan OLS Dinamik juga mendedahkan kewujudan tumpuan 
pembiayaan oleh bank-bank Islam di Malaysia, Indonesia, clan Bahrain. Di samping itu, 
bukti-hukti yang scterusnya menunjukkan hubungan yang positif antara tumpuan pembiayaan 
clan risiko kredit bank-bank Islam di Malaysia dan Bahrain. Risiko yang ,.vujud dalam 
tumpuan pembiayaan terutamanya dalam sektor isi rurnah dan pengguna menunjukkan 
kehadiran moral lw.:ardsdalam pembiayaan bank Islam di negara-negara ini. Hasil kajian 
memberikan bukti lanjut kcpada pengurusan bank-bank Islam dan pihak berkuasa tentang 
faktor-faktor yang perlu sentiasa dipantau dalam strategi pengurusan risiko kredit bank. 
Kefahaman tentang kewujudan moral ha.:ardsdalam tumpuan pembiayaan oleh bank-bank 
Islam juga dapat memberikan panduan kepada semua pihak yang berkepentingan.Ini bagi 
memastikan bahawa bank-bank bukan sahaja patuh syariah dalam operasi mereka tetapi juga 
mcmelihara kcpcntingan jangka panjang pemegang saham rnereka clan seluruh kestabilan 
sistern kewangan. 

Kata kunci:Risiko kredit, pcrbankan Islam, kointegrasi, dan moral hazards 
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ABSTRACT 

The level of credit risk of Islamic banking has generated a great deal of concern to the 
banking regulatory authorities of many Muslim countries in the last few years.This study, 
therefore, examined the detenninants of the credit risk of Islamic banking within the dual 
banking system of selected Muslim countries for the period 2007-2015. Autoregressive 
distributed lag (ARDL) and Dynamic OLS were employed to investigate the existence of a 
long-run relationship between the credit risk of Islamic banking and selected bank-specific 
and macroeconomic variables. Hirschman-Hcrfindahl-Index (HHI) was also employed to 
detem1inc the level of financing concentration by the banks. Evidence from ARDL indicates 
the existence of <1 long-run relationship between the credit risk of Islamic banking and 
financing-deposit gap, real income, money supply, interest rates, credit expansion, and 
exchange rate in Malaysia, Indonesia and Bahrain. Similarly, evidence from Hl-:U reveals the 
incidence of financing concentration by Islamic banks in these countries. Furthermore, 
evidence from Dynamic OLS indicates the existence of a long-run relationship between credit 
risk and financing concentration in Islamic banking in Malaysia and Bahrain.The inherent risk 
in financing concentration patiicularly in the household and consumer sectors indicates the 
presence of moral hazard in Islamic banking financing. The implication of the findings of the 
study suggests that the managements of Islamic banks and the relevant regulatory authorities 
need to further strengthen the existing credit risk management and monitoring strategies to 
prevem the incidence of the banking crisis and Islamic banking failure. The understanding of 
the existence of moral hazard in financing concentration will also guide relevant stakeholders 
in Islamic banking to ensure that banks are not only Sharia-compliant but also ensure 
optimum financing portfolio mix that can guarantee the long-run interest of their stakeholders 
aud the overall financial system stability. 

Keywords: Credit risk, Islamic banking, co-integration, moral hazard. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background and Motivation of the Study 

The crisis in the sub-prime housing market in the US which started in 2007 triggered 

the credit crunch and economi c meltdown in the US and led to the g lobal financial 

crisis of 2008. The crisis has far- reaching effect:, on the economics of many countries 

of the world (DiceYska. 2012; Probohudono. Tov,'er & Rusmin, 2013; Rohit, 2008). 

Due to the intensity of its effects. it has been labeled the worst crisis since the Great 

Depression (Hengchao & Hamid. 2015; Smolo & Mirakhor, 20 l 0). According to 

Rohit (2008), the bankruptcy of the Lehman Brothers in 2008 fu11her deepened the 

financial crisis in the US. Rohit asse1is fu1ther that it was the crisis that led to the 

takeover of Merrill Lynch by the Bank of America. Also, it was the same crisis that 

led 1he likes of Goldman Sachs and Morgan Stanley erstwhile. frontline investment 

bankers in the US, to transform into ordinary deposit-receiving banks. It took 

countries like the USA, China and EU billions of dollars of the bailout and liquidity 

injections to curtail impacts of the crisis (Md Zaber, 2012). According to Hengchao 

and Hamid (2015) the US subprime crisis. even thougl1, sta1ted in the vS, it spread to 

other countries. both developed and developing, as well. The crisis was precipitated 

by unwholesome practices in the credit market and the failure of the main vehicle of 

capitalism; free Market System with the doctrine of invisible hand mechanism 

(Monimzzaman. 2014 ). 



Ironically. at a time when the whole world is immersed in this financial crisis and 

·world leaders arc searching for alternative financial systems, interest in Islamic based 

financing is rising not only in the traditional Muslim countries of the Middle East and 

Asia but also in the major financial centres of Europe and America. According to 

Khan and Bhatti (2008). Islamic finance and ba11king industry has been making 

breakthrough improvements to become a truly viable alternative to conventional 

financial and banking institutions at the global level. Resilience of the Islamic 

financial system became noticeable during the global financial crisis of 2008 (Hassan 

& Dridi, 20 l 0). Increasing recognition of its value propositions has made Islamic 

finance more widely acceprablc in many countries such as the UK, Singapore. and 

Gern1any. The importance of Islamic financial industry in the global financial system 

is caprnred in the argument of Hassan and Dridi (2010) in \vhich they state that "as 

one of the fastest growing segments of the global financial finances. Islamic finance 

has become systematically important in many markets and too big to ignore 111 

others'' . 

However, in spite of the observed stability of the Islamic banking sector during this 

crisis period. Islamic financial industry. according to Smolo and Mirakhor (20 I 0). has 

not been totally immune to the banking crisis. It has been hit as wel I, although to a 

lesser extent. Smolo and Mirakhor (2010) further argue that this may indicate the 

existence of a possible extensive herding effect of the happenings in the conventional 

banking sector on the Islamic sub-sector of the banking industry. According to Al­

\i\lesabi and Ahmad (2013). Islamic banks arc also exposed to the various types of 
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risks that can lead to systemic failure as banks face many risks in the course of their 

intcm1ediation functions. 

Among the various parameters used to measure the degree of the 1isk inherent in a 

bank and therefore its yu)nerability to the crisis is the proportion of the non­

perfonning financing/loans to the total financing/loan portfolio of the bank. The ratio 

of non-perfom1ing financing/loans to total financing/loans also measures the quality 

of the r isk assets o,vned by the banks. Non-perfonning loans or the possibility of 

default by counterpany among other factors has been used to define credit risk in 

financial institutions (Ahmad & Ahmad, 2004; Joint Fornm 1, 20 I 5; Louzis, Vouldis & 

Metaxas, 2012).This has become an important measure of the degree of risk inherent 

in, and the stability or otherv.rise of a bank. Concern for non-performing financing in 

Islamic banks is not in any way, significantly, different from that of the conventional 

banks. 

Table 1.1 

,Von-pe1:fonningJinancing o(Jslamic hanks and the 11011-performing loans o(the convemional 

banks in Malaysia. 

Year ISLAMJC CONVENTIONAL 
BANKS BANKS 

% % 
2007 4.1 ~ ') 

.).~ 

2008 ? ~ 
~ . .J 2.2 

2009 2.2 l.S 
2010 2.2 2.4 
20] 1 l .7 l.9 
2012 l.2 l.4 
20 13 1.0 1.3 
2014 0.9 12 

SOURCE: Raw data from Bank Negara Malaysia's Monthly Statistical Bulletins (20017 -
2014) 

1 The Joint Forum was estahlished in 1996 under the aegis of the Basel Committee on Banking 
Supcr\'ision (BCBS). the International Organization of Securities Commissions (IOSCO) and the 
International Association of lnsurnncc Supervisors (lAIS) to deal with issue$ common to/,1eross the 
banking. securities and insurance sectors. including the regulation of fimmeial conglomerates 
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According to Bank Negara Malaysia's (the Central Bank of Malaysia) reports on non­

perfo1111ing loans for the period 2007 - 2014. Islamic banks in Malaysia appear not 

different from the conventional banks in tem1s of the trend of their non-perfom1ing 

financing. This trend is presented in Table I. I. 

T11is implies that, in spite, of the theoretical inbuilt safeguards in Islamic banking and 

administrative and political suppo11s. it receives particularly in Malaysia and 

Indonesia, it stiJl exhibits the same characteristics as conventional banking in practice 

in tem1s of credit risk exposure. Figure 1 .1 shows graphical presentation of the data in 

Table 1.1 

4.5% 

4.0% 

3.5% 

3.0% 

2.5% 

2.0% 

1.5% 

1.0% 

0.0% 

Figure 1.1 

■ NPF 1B 

■ NPL CB 

2007 2008 2009 2010 2011 2012 2013 2014 

Non-performing.financing <~f!Bs and Non-performing loanw>fCBs in Malaysia 

"'.'-Jote: NPF IB represents nonperforming financing of Islamic banks while NPL CBs indicates 
nonperforming loans of the conventional banks. 
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IND0:\1ESIA 

The non-perfonning financing of Islamic banks in Indonesia has been higher than that 

of the conventional banks for most parts of the period under review. This is contained 

in Figure 1.2 presenting the reports from Indonesia Bank's (the Central Bank of 

Indonesia) Monthly Statistics and Monetary Policy Reports. For example, the report 

indicates that in 2009, the non-perfo1111ing financing (NPF) of the Islamic banks (1B) 

in the country \Vas 4.01 % of the total financing while during the same period; the 

conventional banks (CB) recorded only 3.31 % as non-performing loans (J\"PL) of 

their total loans and advances. 

- --- ----
4.50% ---•- - --. --- -

4.00% 

3.50% 

3.00% 

2.50% • 1B (NPF) 

2.00%, ■ CB(NPL) 

1.50% 

1.00%, 

0.50% 

0.00'% 
2009 2010 2011 2012 2013 

Figure 1.2 
Non-performing.financing of JBsand CBs' non-performing loans (Jndonf'sia) 

Source: ( 1) Bank Indonesia· s Indonesian Banking Statistics Vol. 11 N o(l & 12) and 
(2) Indonesia Bank's MonetaTy Policy Report for December 2013 

The trend of the higher proportion of non-performing financing of Islamic banks in 

Indonesia against that of the conventional banks continued until 20 13. For example, in 
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2013, even though. the trend was in the downward movement in the two segments of 

the banking spectrum. the proportion of the non-perfom1ing financing of the Islamic 

banks was 2.62% compared with 1.80% in the conventional banks. 

BAHRAIN 

The 11011-perfonning financing of the Islamic banks in Bahrain is much higher than 

that of the conventional banks' non-perfonning loans {Figure 1.3). Also when cross­

country comparison is made. Islamic banks in Bahrain experienced higher non­

perfonning financing than their counterpar1s in Malaysia and Indonesia. For example, 

in its financial stability report, Central Bank of Bahrain (2014) reporrs the non­

performing financing facilities (NPFs) for Islamic retail banks (IRB) were 14.3 %, 

13.1% and 12.6% for the periods ended March 2013, September 2013 and March 

20 I 4 respectively. The figure of non-perfo1111ing loans for conventional retail banks 

(CRB) for the same period under reference were 4.7%, 4.2%, and 3.8% respectively. 

16.00% 14.00% 1.,,1 .... ...,. _______ __:..;:...... ____ ....c.:..::.......:.. _____ _ 

12.00% 

10.00% 

8.00% 

6.00% 

4.00% 

2..00% 

0.00% .l,,£llii.l........._ 

MAR. 2.013 

Figure 1.3 

SEPT. 2013 MM. 2.014 

D IRB (NPF) 

■ CRB (NPL) 

Non-perjormingfinancing oj1RBs and Non-pe1:forming loans of CRB(Bahrain). 
Source: CBB"s Financial Stability Repo1is (2013 & 20 14) 
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Similarly, Islamic Financial Services Board (2013) in its Islamic Financial Services 

Industry Stability Report 2013 highlights the continuing higher ratio of non­

performing financing of total financing of the Islamic banks compared to the ratio of 

11011-perforn,ing loans by the conventional banks. 

Islamic Financial Services Board (lFSB), in that report, evaluated the resilience of 

Islamic finance by comparing the perfonnance of the Islamic banks from GCC2 and 

Asian Countries with a sample of global conventional banks. The report concludes 

that though Islamic banks were resilience through strong capital ratios, nevertheless, 

the concern about their asset quality remain high due to the exposure to the property 

market and financing concentration (Figure 1 .4). 

8% 

7% 
.Q 6% 
"§ 5% 
a: 4% 
~ 

II u. 3% Cl. 
z 2% •• 1% 

0% I -
Islamic Conventional 

I 2007 I 2008 • 2009 t. 2010 2011 

Figure 1.4 

G/obct! l'v'o11-pe1.:for111i11gfi11a11ci11g/ Loans to Total_fi11a11ci11g / Loans 

Adapted from IFSB: Islamic Financial Services Industry Stability Report 2013 

"GulfCoopcrMion Council (GCC) Countries 
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The pertinent questions that may be agitating the mind of concerned individuals and 

authorities at various levels arc: 

I) Wby do Islamic banks appear to be recordi11g higher non-performing credit 

facilities than their conventional counte1varts in the same environments? 

2) Are there activities lslamic banks engage in that predispose them to a b.igher level 

of credit risk than conventional banks') 

3) Are there unethical issues in the management of lslamic banks that need to be 

investigated') 

1.J .1 Ethical issues in Islamic banking 

Among the parameters often used to measure the health of an organisation and indeed 

its long run going concern is the level of business ethics managers of an organisation 

employ in running the organisation. Unethical behaviour in the context of Islamic 

banking is undertaking an activity contrary to the spirit of Sharia. Taking an excessive 

risk, for example, is incompatible with the spirit of Sharia. For doing so puts 

individual depositors in the bank. the shareholders of the bank as well the financial 

system at larger, into the future banking crisis a11d financial system instability. Ethical 

behaviour according to Jaseviciene (2012) is that act that does not violate the interest 

of others and is not capable of generating a crisis in the system. di Florio3 (2011) 

asse1is that the financial crisis is a reminder of the fundamental need for stronger 

ethical value, risk management. and regulatory compliance practices. Jaseviciene 

(2012) links the 2008 global financial crisis to failure to abide by the norms of ethics 

and lack of business transparency. di Florio (2011) affi.nns that good ethics is good 

'Carlo V. di Florio is Director. Office of Compliance Inspections and Examinations, US SecL1ri1ies and 
Exchange Commission (October.20 11 ) . 
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business and that effectiveness of risk management 111 an organisation cannot nse 

above the integrity and ethical value of its managers. 

The purpose of the study is to investigate the detem1inants of non-performing 

financing of Islamic banking on a cross-country basis covenng seleted ;'VJ us] im 

countries. The approach will be focused on both bank-specific variables and 

macroeconomic factors. For the bank-specific factors , the effects of financing 

concentration creating moral hazard4 \viii be particularly examined. Also, among the 

macroeconomic factors, market interest rate, even though, not considered as a relevant 

issue in Islamic banking; its effects on the fom1ation of non-performing financing of 

Islamic banks \vill be investigated. The moral hazard will be looked at from the 

perspective of financing concentration in few or risky sectors.This becomes peninent 

because Islamic banking is not only a business of trust but a business that must 

exemplify the highest degree of ethical values. 

1.1.1.1 Financing concentration 

The concentration of loans in few sectors or 1isky assets or sectors has been used as a 

measure of moral hazard in loan administration in banking (Bozovic, 2007; I-looks & 

Robinson, 2002). Moral hazard has been established as an important cause of many 

banking crises (Dow, 2000). This study will investigate how interest rate and the 

extent, moral hazard as represented by financing concentration in Islamic banks, bave 

4 Moral ha7.ard arise from the trust and confidence depositors in Islamic hanks (as the principal) ha\"i: in 
tl1e banks (as the agents) not only to ensure Sharia compliance in the management or their deposits but 
a lso and most importantly to safeguard security ofthc deposits. 
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contributed to the observed non-performing financing (credit risk) among the Islamic 

banks i11 Malaysia, Indonesia and Bahrain. 

The concentration of financing in few sectors of the economy or risky assets exposes 

banks to credit risk in a situation of external shock resulting from cyclical changes in 

some macroeconomic factors. Loan concentration and excessive risk-taking by banks 

are considered issues of moral hazard (Berger & De Young, 1997; Hooks & 

Robinson, 2002). These are, therefore, issues of unethical behaviour in Islamic 

banking. The following table and figures illustrate the financing of lslamic banks in 

Malaysia. 

Table 1.2 

Islamic banking .1ys1e111 (Malarsia): Financing bv purpose (December 20 I 3) 

PURPOSE AMOUNT 
PERCE~TAGE 

RM(MILLION) 

Vehicle 65.831 23'}'o 
Housing properties 82.515 30°/4, 
Personal use 28.359 10% 
Fixed assets 2.563 1% 
Credit cards 1,937 1% 
Constructions 8.397 3~1o 

Working capital 63.423 22% 
Securities l 8,431 6% 
Other purposes 12.532 4% 

TOTAL 283,988 100% 

SOURCE: Malaysian Central Bank (Bank Negara Malaysia) Monthly Statistical Bulletin 

December 2013 

1t is important to note from Figure 1.2 that housing prope11ies sector takes 30% and 

financing of personal use l 0% of the total financing. These two sectors are highly 

conelated because they are subject to changes in income of individuals in the 
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economy. If we add a proportion of 23% financing that goes to vehicle financing thal 

may be for ind ividuals then concentration becomes higher. 

This indicates a concentrated financing. Any shock in a macroeconomic environment 

!hat affects household income could affect the propert y seclor and financing of 

vehic les as well. lf as much as 40% or more of financing is exposed to credit risk, 

then lslamic banking sector cou ld face financial system instability and interest of 

various stakeholders in !he system ,:vould have been exposed to avoidab le risk and 

financial loss. 

CONSUMERS 
DURABLES 

0% 

CREDIT 
CARDS 

1% 

PERSONAL 
USE 
10% 

Figure 1.5 

OTHER FJNA..~CING BY PURPOSE 
PURPOSES~ 

4% -------

WORKING 
CAPITAL 

FIXED ASSETS 
PERSONAL USE 

1% 

Financing by P111pos<! 

SECURITLES 
6% 

SOURCE: Raw data as in Table 1.2 from Malaysian Centra l Bank (Bank Negara Malaysia) 

Monthly Statistical Bulletin December 2013 
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1.1.2 Interest rate and credit risk in Islamic banking 

The effect of interest rate on the perfo1111ance of Islamic banking remains a critical 

issue that is yet to be resolved particularly its effect on the banks' credit risk. Unlike 

in the conventional banking in which the effects of the interest rate on banks' credit 

risk have been \Veil documented. most studies jn Islamic banking have always 

excluded interest rate from Islamic banking performance detenninants equations 

(Samvari & Zak.aria. 2013). The exact role of interest rate in the operations oflslamic 

banking particularly credits risk is yet to be conclusively established. 

The sensitivity of deposits of Islamic banks to the conventional interest rate in the 

dual banking system has been established byObiyathulla (2008)andZainol & Kassim 

(2012). Contrary to the expectation that deposit account holders in Islamic banks are 

not motivated by interest earning on their deposits, most of the depositors in Islamic 

banks are in fact, utility maximizers and also always behave "rationally" to move their 

deposit out of Islamic banks when market interest rate is rising and keep the deposits 

with Islamic banks when the market interest rate is falling (Haron & Ahmad, 

2000).Volatility in deposit portfolio of Islamic banks resulting from the volatility of 

market interest rates could affect the capacity of Islamic banks in investing in more 

stable and better-diversified financing thereby creatiJ1g potential credit risk. 

The reality of the higher level of non-performiJJg financing of Islamic banks 

compared to that of the conventional banks as reflected by the reports of the 

Malaysian. Indonesian and Bahrain's monetary authorities therefore. indicates that 

credit risk remains a critical issue in Islamic banking that requires the attention of all 
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stakeholders particu larly researchers in the field of 1slamic finance and banking ro 

investigate the determinants of these risks and recommend appropriate solution to 

them. T herefore, early identifica tion and accurate quantification of risk profile m 

Islamic banking arc of critical importance for the sustenance of the grov,th and 

development of Islamic banking globally. 

Understanding the determinants of credit risk in Islamic banking will particularly be 

of practical importance to Islamic banks in Malaysia and lndonesia. in view of the 

entry of Malaysia and Indonesia into ASEAN Economic Community in 2020.The 

economic community will, no doubt, bring ne\:v opportuniti es for Islamic banks in 

these countries. but also. create new challenges for r isk assets management. T he 

o pportunities will come from free access 10 the larger market, but socio-cultural and 

political system heterogeneity among the member states wil l create new challenges 

and are. therefore, capable of increasing the credit risk of the banks. 

I .2 Statement of the problem 

Risks and credit risk, in particular, have become issues of serious concern in lslamic 

banking globally (IFSB. 2013 ). Reports from the central banks of countries such as 

Malaysia, Indonesia and Bahrain ,vith well-de\'eloped Islamic banking system 

indicate a much higher credit risk in Islamic banking than in the conventional banking 

system. This contradicts the be lief that lslamic banking system presents a superior 

operating enYironment than the conventional banking, as it is assumed theoretically. 

to have superior asset quality than the conventional banking system. This difference is 

premised on the asset-backed nature of Islamic financ ing (Han if. 2011 ). The reality. 
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however, is the fact that the non-perfom1ing credits of Islamic banking appear to be 

higher than the nonperfonning loans of the conventional banks during the period 

under review. The question that needs to be answered therefore is: in spite of all the 

inbuilt safeguards in Islamic banking ,vhy is the Islamic banking not showing a more 

superior risk asset quality than the conventional banks? This, therefore. creates the 

motivation to investigate the detem1inants of non-performing financing of Islamic 

banking. 

There have been several studies on various aspects of Islamic banking and finance 

particularly in the area of credit risk and its causes (Ahmad& Ariff, 2007: AI­

Wesabi& Ahmad, 20 I 3: Siddiqui. 2008).Effects of market interest rate, financing­

deposit gap and financing concentrntion on the formation of non-performing financing 

of Jslamic banking have not been subjected to critical empirical examination 

particularly. on a cross-country basis. Similarly, effects of macroeconomic variables 

such as real income (GDP), money supply and exchange rate on the credit risk of 

Islamic banking are yet to be empi1ically investigated on a cross-country basis. This 

has created a big gap that needs to be filled in order to safeguard the stability of the 

Is.lamic banking industry. For example, El-Hawary_ Gais and Iqbal (2004) examine 

the risks and regulations for Islamic banking within the context of the prevailing 

practices and conclude that the prevailing practices in Islamic banking arc in contrast 

to the principles of Islamic finance. However, El-Ha\vary, et al. (2004) did not 

consider the ethical perspective of such deviation from the principles of lslam. 
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1nterest rate as a critical factor in the credit risk management process of the 

conventional banking s:ystcm has been widely investigated and its effects on the credit 

risk of conventional banking are well documented. Ironically. it has either been 

largely ignored or not considered as a variable in the credit risk management of 

Jslamic banks. Therefore. there is the need to investigate its effect on the credit risk of 

Islamic banks. Similarly. the relationship between deposits and financing portfolio of 

banks in tenns of the relative size and the mix of the variables can have a great impact 

on the credit risk they face. A financing po11folio mnJ1jng faster than the deposil size 

of the bank means that the bank may be using more of other sources of the fund such 

as interbank money markets to fund its financing. As it usually the case. banks' 

deposits are largely short-term in nature, whereas. financing are usually medium and 

long-term in nah1re.A high financing deposit ratio implies a high proportion of deposit 

with no regards to liquidity reserve requirement could signal high credit risk. Effects 

of this factor on tl1e credit risk of Islamic banking are yet to be empirically 

investigated on a cross-country basis. Frn1hermorc_ the effects of the concentration of 

financing in very few sectors on the credit risk of Islamic banking and its inherent 

moral hazard which hithe110, had not been given desired attention in the literature 

, 0vere empirically investigated. 

Similarly, effects of macroeconomic variables and bank specific variables on the 

credit risk of conventional banks have also been ,.velJ documented. Likewise. the 

relationship between credit risk and the interest rate has been ,veil been established in 

the literature. Dcmirguc-Kum and Detragiachc ( 1998) establish an association 

between high-interest rates and systemic banking sector problems. 
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Salas and Salas-Pumas (2002) also find GDP growth rate. rapid past credit 

expansion, management inefficiency, portfolio composition, size. and net interest 

margin and capital ratio among other, aria bl es having a significant relationship with 

the credit risk of banks. All these studies also identify interest rate among other 

variables as a detern1ining factor of conventional banks· credit risk. Hov.·e,·er. most of 

the existing studies on the credit risk of Islamic banking focus more attention on 

bank-level factors. Snidies that artempt to incorporate interest rate into factors that 

predict credit risk of Islamic banking arc still Yery scanty (AI-Samadi. 2010: AI­

Wesabi& Ahmad, 2013; Masood. et a]. (2012).Therefore. empirical studies on the 

effects of interest rate. financing-deposit gap,, loan concentration on the credit risk of 

]slamic banking remain scanty and thereby. creating a gap m the literature. This 

observed gap serves as the motivation for the present study to investigate the long nm 

relationship between interest rate. financing-deposit gap and financing concentration 

and the credit risk of Islamic banks. ln addition to these factors, the study also 

investigates the effects of some selected bank-spcci fie and macroeconomic variables 

on the credit risk of Islamic banking. 

1.3 Research questions 

Banking as a business of financial intermediation faces different types of risks. The 

risks could be financial or non-financial. The risk could be systemic or non-systemic. 

The prevailing practice of modern banking is largely characterised by complex and 

complicated financial instruments which are mostly anchored on the interest rate. 

Contemporary Islamic ban.ks in dual banking systems are operating in an inherently 

competitive environment with conventional banks. They arc exposed to similar risks 
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as their conventional counterpans. One of such risks is a credit risk. Credit risk in a 

bank could arise from weak internal mechanism within the bank resulting from sucJ1 

factors as financing-deposit gap and financing concentration or as a result of shock 

from macroeconomic factors. One of such factors is the interest rate. The effects of 

the interest rate on the credit risk of conventional banks appear to have been settled in 

the literature, but it is not so for the credit risk of the Islamic banking. Gavin and 

Hausmann ( 1998) explain the relationship between interest rates. deposits and credit 

risks. 

Gavin and Hausmann ( 1998) investigate the root causes of banking crises 111 the 

Americas particularly, Latin America, and postulate that \.vhen the rate of growth of 

deposits is lower than the interest rate on deposits. the bank will have to make the net 

transfer of funds to depositors. This can be either by extracting a transfer of resources 

from the borrowers through interest rate increase or run down the stock of their liquid 

assets. Whereby banks find it imprndent to do either, they resort to calling in loans as 

they become mature. The effect of this is credit crunch which leads to curtailment of 

further investments by the boITowers. reduction in capacity utilisation, loss of 

revenue, impaired capacity to repay the existing loans, thereby creating accumulating 

non-perfonning loans. Persistent non-performing loans in large scale lead to 

heightened credit risk which, if not addressed, usually leads to the systemic banking 

crisis. This postulation is predicated on the fact that financial intermediation function 

of the banking system is based on the continu0l1s flow of deposits from the surplus 

units for the use of deficit units for consumption and investment purposes. The 

continuous flow of deposits (savings) is a function of many factors among which is 
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inves1ment purposes of earning interest income or rate of profit (rate of return). The 

nature of the flow of deposits to a banking institution and at \.\•hat cost of the fund 

would detennine the types of financing that vvould be undertaken and the degree of 

appetite for risk such a bank would have. In the final analysis, the cost of fund to the 

bank usually detennines the financing structure of the bank and the riskiness of its 

credit portfolio. Therefore, the apparent deficit in the literature on the effects of 

interest rate and rate of return on deposits of Islamic banking on the credit risk of 

Jslamic banking deserves the attention of researchers. This, therefore, provides the 

motivation to investigate the effects of conventional interest rate and rate of return on 

deposits of Islamic banking, in addition to other bank-specific and macroeconom1c 

variables, on the credit risk of Islamic ban.ks. 

Similarly, the concentration of financing in few sectors could also expose banks to 

credit risk in case of external shocks. When a bank is exposed to credit risk leading to 

poor quality of risk assets; interests of the bank's depositors and the shareholders arc 

at risk while the society, in generaL suffers a financial crisis. It, therefore, becomes 

pe11inenr to investigate the extent to which financing concentration, financing-deposit 

gap, conventional interest rate, and selected macroeconomic factors can detennine the 

non-perfom1ing financing of the Islamic banks in Malaysia, Indonesia and Bahrain. 
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The following questions emanating from the problems stated above are raised to 

which appropriate answers are provided by the results of the study: 

I. Is there a relationship between deposit interest rate and rate of return on the 

deposits of Islamic banking and do they determine the size of the deposits of 

Islamic banking in Malaysia, Indonesia, and Bahrain? 

2. ls there a long-run relationship benveen the financing-deposit gap, real 

income, money supply, exchange rate and the credit risk of Islamic banking in 

Malaysia, lndonesia, and Bahrain? 

3. Js there a relationship between financing concentration, interest rate, money 

supply, credit expansion and inflation on the credit risks of 1s]amic banking in 

Malaysia. Indonesia, and Bahrain? 

4. Does the relationship between financing concentration and tbe credit risk 

present the presence of moral hazard in lslamjc banking financing in Malaysia, 

Indonesia, and Bahrain? 

1.4 Research objectives 

The primary objectives of the study are to investigate ( 1) the detenninants of the 

credit risk of Islamic banking and (2) to detern1ine the effects of moral hazard issues 

arising from financing concentration on the credit risk of Islamic banking in Malaysia, 

Indonesia and Bahrain. The specific objectives of the study are: 

I. To examine the long-nm relationship between interest rate and the rate of return 

on the deposits of Islamic banking and their effects on the size of deposit of 

Islamic banks in Malaysia, Indonesia, and Bahrain 

2. To determine the long-run relationship benveen financing-deposit 
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3. gaps, real income, money supply. exchange ra1e and the credit risks of Islamic 

banking in Malaysia, Indonesia, and Bahrain. 

4. To determine the long-run relationship bet,veen financing concentration. interest 

rate. money supply, credit expansion and inflation and the credit ri sks of Islamic 

banking in Malaysia. Indonesia. and Bahrain 

5. To determine the presence of moral hazard arising from the financing 

concentration in Islamic banking in Malaysia, Indonesia and Bahrain. 

1.5 Scope of the ,·esearch 

T he study, as a cross-country st udy, intends lo cover all the Jslamic banks cuncntly 

operating ( I 6)5in Malaysia. (12)6 in Indonesia and (24)' in Bahrain. These study 

populations are considered unique in many ways, viz: 

l) Malaysia. as at date, is considered the most developed centre of Islamic 

finance and banking in the world. Malaysia boasts of a very active market for Islamic 

sccuiities (Ariff&Rosly, 2011 ).Also, in order to promote Islamic banking industry, 

according to Ari ff and Rosly (2011 ). Malaysia has established a number of supporting 

institutions such as Malaysian lslamic Financial Center (MJFC), International lslamic 

Liquidity Management Center (IILMC). and the secretariat for Islamic Financial 

Services Board (IFSB). 

2) \1alaysia and Bahrain are considered the world largest international Islamic 

banking Hub. For example, Bahrain with 27 Islamic banks is considered lo be having 

more than half the total number of Islamic banks in GCC countries (AI-Wesabi & 

5 Bank :\egara Malaysia· banks· s1a1i,.1i,s 
• Hank Jndone~ia bank:;· ~tatisrics 

Ccmral Bank of Bahrain Regisrcr 
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Ahmad. 2013). According to Aliff and Rosly (2011), Bahrain is a major Islamic 

financial centre providing Islamic financial instrume11ts for liquidity management and 

also. it accommodates the secretariat of the Accounting and Auditing Organization for 

Islamic Financial Institutions (AAOIFI). 

3) Indonesia on its own has the largest Muslim population in the world with a very 

dynamic and growing lslamic finance and banking markets. 

4) And most importantly, the three countries operate dual banking model. 

The study applies quarterly data from 2007: Ql to 2015: Q2 giYing 34 observations 

and I 02 period. 

1.6 Significance of the stud)' 

The study investigates the cletenninants of credit risk in Islamic banking. Jt examines 

the effects of some bank-specific and macroeconomic factors on the fomiation of the 

credit risk of the banks. In order to further establish the effects of conventional 

interest rates in the fornrntion of the credit risk of Islamic banking, the study 

conducted different tests and made significant findings in this area. The concentration 

of financing in few sectors by Islamic banks is also examined as a possible 

detern1inant of non-performing financing in Islamic banks. The findings in these areas 

will make a significant contribution to the literature in the area of the credit risk of 

Islamic banking and also provide useful recommendations for policy implication for 

researchers. practitioners, and regulatory authorities . As Elgari (2003) postulates, the 

objective of studying risk is not to eliminate it, as that is not possible, but to acquire 

some control over it in order to be able to manage it. 
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Credit risk has remained one of the most important risks banks and other financial 

institutions face in the course of their financial inte1111ediations. The recognition of 

this importance has generated a lot concerns to financial institutions and regulatory 

authorities. This concern has also raised interests among researchers to investigate the 

determinants of the credit risks in financial institutions. Hov-/ever. research efforts at 

investigating the determinants of the credit risks of Islamic banking on a cross­

country basis are still very low. The contributions of the present study in investigating 

the factors that determine the credit risks oflslamic banking are as follows: 

First, studies on the investigation of the determinants of the credit risks in the 

conventional banking are diverse in the literature. HO\vever, in the Islamic banking 

system, studies on the detem1inants of credit risk have largely been concentrated on 

individual countries . The present study has, therefore, extended the argument by 

:investigating the detenninants of the credit risks of Islamic banking on a cross­

country basis. TJ1c essence is to identify the response of the credit risk in Islamic 

banks to the same set of variables in different countries. The choice of the countries 

(Malaysia, ]ndonesia, and Bahrain) for the study is very significant in term of the 

strategic positions these countries occupy in the growth and development of the 

contemporary Islamic financial system. Also, and more importantly, the success or 

failure of Islamic banking and finance globally v.:ill largely be shaped by ·what 

happens in these countries. 

The new finding is premised on the fact that the countries arc subjected to the same 

parameters within the same study period. Conventional deposit interest rate is found 
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to explain the rates of return on the deposits of lslamic banks across the three 

countries. Changes in the size of deposits of Islamic banks in all the three countries 

are also found to be detem1ined by conventional deposit interest rates. Similarly, 

conventional bank lending rate is a lso found to be an important dete1111 inant of the 

credit ri sks in a ll the three countries. Financing concentration is also found to be an 

important detcm1inant of the credit risks ofislamic banks in Malaysia and Bahrain. 

The study concludes that financing concentrati on, real income, conventional interest 

rates. money supply. credit expansion, financing-deposit gap and exchange rates are 

key detenninants of the credit risks of Islamic banks in Malaysia, Indonesia. and 

Bahrain. However. there appear to be some factors not significant as determinants of 

the credit risk of Isl amic banks in each of the countries. For example. the exchange 

rate was found not to play a significant role in the determinat ion of the credit risk of 

Islamic banks in Malaysia. during the study period. In the case of Indonesia. the c redit 

r isks of Islamic banks could not be explained by financing concentration while the 

money supply could not explain the credit risk of Islamic banks in Bahrain. 

Second. the contribution of the study is in terms of methodological approach. The 

earlier studies in this area have. in many cases, employed such methods as VAR 

(Vector Autoregressive) m odel and VECM (Vector Error Correction Model) to 

examine the long-run relationship between the credit risks of lslamic banks and a set 

of selected variables. However. these methods are onl y appli cable i f all the variables 

are integrated of the same order, usually; order I ( l ). Where this condition is not met, 

i.e. where the data arc integrated of different ordeTS such as I (0) and 1( 1 ) . these 

traditional methods become inefficient. Therefore, ARDL Bound Testing Approach to 
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cointegration has been employed in this study because of its superiority over the other 

methods of analysing integration. ARDL is also considered more appropriate for this 

study because of the different orders of integration of the time series data employed. 

In addition. the study employs Dynamic OLS approach to cointegration. Dynamic 

OLS, according to Masih and Masih (1996) is a robust procedure to model long-run 

relationships. Among the advantages of DOLS is that it is a single equation method of 

estimation with the ability to allow for variables integrated of alternative orders. It has 

the capacity to eliminate the problems of simultaneity amongst regressors. DOLS is 

considered to be very efficient in solving the problems associated with endogencity 

and biases often experienced in small samples estimations (Stock & Watson, 1993; 

Masih & Masih, 1996; Jackman & Lorde, 2010) 

Third, the few studies that have investigated credit risks of Islamic banking had 

neither considered financing concentration as an important predictor of the credit risk 

nor considered it as presenting evidence of moral hazard. The findings of the present 

study indicate financing concentration as a deten11inant of the credit risk of Islamic 

banks. Similarly, the study finds suppo1iive evidence for the existence of moral 

hazard underlining the financing concentration in Islamic banks. This is a significant 

contribution to the literature on the effect of moral bazard incentive on the credit risk 

of Islamic banks. The study identifies the presence of moral hazard in the financing 

concentration and its effects on the credit risk of 1s1amic banks on a cross-country 

basis by examining the dual banking en\'ironments in Malaysia, Indonesia and 

Bahrain. The moral hazard presence in financing concentration emanates from two 

perspectives. 
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First, the confidence and trust, Muslim depositors ha\'c in Islamic banks that they 

(blamic banks) would not only be Sharia complaints in their operations but \\'Ot1ld 

also avoid any financing or investment activities that would expose them to financial 

crises. Even, banks, under the common laws. owe a fiduciary duty l'o their customers 

not only by protecting their assets but also to advising them on how to manage these 

assets where necessary. To this end, therefore, lslamic banks owe more to their 

customers by allowing mas/aha/, as the guiding principle of their investments 

decisions. After a ll. the prohibition of usury (riba), excessive ambiguity or unce11ainty 

(gharar) and gambling (maysir) is to ensure and protect the interests and benefits of 

the socie ty (masla/wh) . Therefore. the concentration of financing to the household 

sector and on consumer goods by the Islamic banks in Malaysia and Bahrain 

respectively raises the issues of moral hazard as it (financing concentration) has been 

found to be positively and significantly related to the credit risk of the banks during 

the study pc1iod. 

Secondly, incentives for moral hazard can be generated from the very nature of 

Is lamic finance based on Profit and loss sharing (PLS) principle. Under the PLS rules: 

investment account (mudarabah) deposits are not principal-guaranteed. Rosly and 

Zaini (2008) observe that lslamic banks leverage on mudarabah deposits up to 80% 

of their capital. If any Islamic bank. therefore, suffers financial crisis arising from 

large scale repayment defaults, the first casualty would be the depositors. When 

theoretically. banks. as mudarib(fund manager), are not expected to share the loss. 

unless. a prima facie case of negligence is established against the bank. The very 
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nature of m11darabah deposits, !heoretically under Sharia. is non-principal-guaranteed 

a11d that in the case of loss; the depositors (rabbul mu/) bear the rntirc loss. may. in 

fact, provide an i.ncentive for moral hazard. This becomes more obvious because. 

under Sharia. according to A1iff and Rosly (2011 ), an Islamic bank as a mudarih is 

not required to hold capital. This is further supported by the moral hazard hypothesis 

by Berger and De Young ( 1997) who argues that moral hazard occurs when excessive 

risk-taking takes place \\'hen the party that bears the risk or loss from the risk cannot 

monitor or prevent that risk-taking by the other party. According to Berger and De 

Young (1997) under moral hazard hypothesis, banks with relatively low capital have 

higher incentive to increase the riskiness of their loan portfolio which usually results 

in nonperfo1111ing loans than the banks with a higher level of capital. 

However, a well-diversified financing portfolio would not suffer defaults at the same 

rates a concentrated portfolio \vould. in event of a negative macroeconomic shock. 

This finding supports the finding of Hooks and Robinson (2002). Hooks and 

Robinson (2002) also argue that evidence of the existence of Joan concentration by 

banks is consistent ,vith the presence of moral hazard incentive. Private actions of the 

banks, therefore, generate information asymmetry and thus raising the issue of moral 

hazard and ethical questions in financing concentration by Islamic banks. Islamic 

banking as a brand or ethical banking should, at all times, be devoid of excessive 

ambiguity that is capable of lead ing to credit risks of the banks and instability of the 

,vbole financial system. The evidence that existence of financing concentration JS 

established in Malaysia. Indonesia and Bahrain and that financing concentration 1s 

also found to have a positive relationship with the credit risk of the banks in Malaysia 

and Bahrain provide 1he evidence of the presence of moral hazard in Islamic banking. 
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The result of the study is, therefore, significant and instrnctivc to various stakeholders 

in the Islamic banking industry such as bank managements. superYisory autho,ities. 

researchers and investors to clearly identify the risks inherent in the credit of Islamic 

banking within a dual banking cm ironment. 

Since Islamic banking has become a growing phenomenon in the financial landscape 

of most parts of the 'Norld, research endeavours such as this would be of great 

importance to the stability of the international financial system. The selection of the 

Islamic banking in Malaysia, Indonesia and Bahrain as the st11cly's case study is very 

impo11ant in many significant ways: 

1. Malaysia and Bahrain are the hubs of the global Islamic finance and banking. 

The two countries have and continue to put in place institutions and structures 

that provide supports for the growth and development of Islamic finance and 

banking 

11. Indonesia, on the other hand. is the country with largest Muslim populations in 

the world and has also put in place strategic plans and institutional frameworks 

to enhance the growth and deYelopment of Islamic banking in the country. 

The findings of the study will provide recommendations that would have far-reaching 

policy implications for Islamic financia l institutions, individuals and institutional 

investors, researchers and regulatory authorities not only for the Muslim countries but 

also the emerging Islamic banking markets in Europe and Africa. And most 

importantly the study aims to make significant contributions to the body of knowledge 
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by presenting findings from an empirical investigation of the effects of conventional 

interest rates and the financing conccntrntion on the credit risk of Islamic banking. 

The study is also significant as it is taking place at a time when the ASEAN countries, 

with Malaysia and Indonesia as very important members, are gearing up for an 

economic integration by 2020 The ASEAN Vision 2020 aims to bring the member 

countries into a big economic block with a single market. Malaysia and Indonesia as 

strategic centres of Islamic banking and finance wil I no doubt, face new opportunities 

as well as many challenges in the operations of Islamic banking within the new 

operating environment. This Vii II no doubt create a new risk profile and indeed, credit 

risk for Islamic banking. The results of this study will no doubt, generate a Jot of 

awareness that will be relevant for policy implication. 

On the global level, Malaysia, Indonesia and Bahrain will. for the foreseeable future, 

continue to be key centres of Islamic banking and finance. \:Vith increasing 

globalisation and internationalisation of Islamic ban.king, these countries are destined 

to play strategic roles in deepening inter-banking relationship among Islamic banks 

globa11y. Therefore. events affecting Islamic finance and banking in these countries 

v.1ill continue to be of interest and concern to researchers in the field of Islamic 

finance and banking. lf lslamic banks are to take advantage of the huge potential 

opportunities available to them regionally and internationally, the relevant 

stakeholders of Islamic banking will need to collaborate to put in place robust risk 

managcmc111 strategics for the credit risk that will come along with these 
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opportunities. The find ings of the study will pro\'ide inputs into the new thinking of 

Islamic banking credit management policy. 

I . 7 Organisation of the Thesis 

Chapter I presents the background and the motivation of tbe study. It a lso provides 

the statement of the problem, research questions, and the corresponding research 

objectives. The chapter fut1her provides significance and the scope of the study. 

Chapter 2 discusses the underlying theories, review of empiri cal evidence and the 

dual banking system. The chapter further presents the detail credit r isks of Islamic 

banking with a particular focus on credit risk resulting from interest rate changes and 

financing concentration. The chapter a lso presents a di scussion on rhe relevant related 

empirical studies. Various views and findings from the preYiou s studies were 

synthesised and the chapter concludes with a summary. 

Chapter 3 contains a methodology for the study. It details the research design and 

research framc,vork. The chapter gives the population of the study and also shO\vs 

data collection technique. T he econometric models and estimation techniques are also 

presented. 

Chapter four provides the results of the analysis and jn,plications of the findings while 

chapter five presents the summary of the research. Conclusions from the study were 

discussed and appropriate recommendations were provided. 
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CHAPTER T\VO 

LJ TERA TURE REVIE\V 

2. 1 Introduction 

This chapter consists of three sections: The theoretical frmncwork presenting the 

underlying theories. empirical framework, and discussion of the dual banking system. 

The chapter contains discussions in detail of credit risks of Islamic banking with a 

particular focus on credit risk resulting from interest rate changes and financing 

concentration. The chapter also presents a comprehensive review of the relevant 

re lated empirical studies. Various vic,:-.,s and findi11gs from previous studies were 

synthesised and the chapter is concluded by a summary. 

2.2 The Theoretical Framework 

Theories of determinants of banking crises, the theory of the time , alue of money. 

po1tfolio theory and moral hazard hypothesis the underpinning theories that are used 

to explain the research questions and the behaviour of the variables used in the study. 

These theories have also been used in some previous studies (Adebola, et al., 2011; 

Demirguc-Kunt and Detragiache. 1998; Laeven, 2011: Wolfson, 2002)10 investigate 

the causes of credit risk both of the conventional and Islamic banking. 

2.2.1 Theory of Determinants of Banking Crisis 

Theories of banking crises have been discussed through different approaches. namely. 

depositor panic approach, macroeconomic shock approach, "bad management" 

approach and moral hazard approach. The theory of detenninants of the banking crisis 
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through the deposit approach was de\"eloped by Demirguc-Kunt and 

Dctragiachc( 1998 )_ The theory postulates that banks arc financia I intermediaries 

v,hose liabilities are mainly short tenn deposits and whose assets are usually short and 

long-tenn loans to business and consumers. When the value of their assets falls short 

of the value of their liabilities. banks are insolvents. The va lue of bank·s assets may 

drop because borrowers become unable or umvil ling to service their debts. The failure 

of bo1Towcrs to meet up with their liability obligations to their banks, therefore. leads 

lo loan default (credit risk). 

One of the earlier theories of banking crises according to Laeven (2011) is the theory 

that regards banking crises as depositor panics characterised by depositor's 

withdrawals that put undue pressure on the banks' liquidity position. ''Such depositor 

runs can cause illiquidity at banks that arc intrinsically solvent. When severe. such 

illiquiclity pressure wi ll render the banks inso lvent" (Laeven, 2011. P.4.3). Bank runs 

occur when depositors fear others will withdraw as well or in an anticipation of 

economic downturn. Lacvcn further argues that depositors' panic is most damaging 

when it becomes contagious with liquidity pressure spreading through the banking 

system as a failure of individual banks creates systemic banking crises. 

Gavin and Hausmann (] 998) investigate the root causes of banking crises m the 

Americas pa11icularly, Latin Amciica, and postulate that when the rate of growth of 

deposits is lower than the interest rate on deposits, the bank will have to make the net 

transfer of funds to depositors. This can be either by extracting a transfer of resources 

from the borrowers through interest rate increase or run down the stock of their liquid 
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assets. Whereby banks find it imprudent to do either, they resort to calling in lo.ins as 

they become mature. The effect of this is credit crunch which leads to curtailment of 

further investments by the bo1TOwers. reduction in capacity utilisation. loss of 

revenue, impaired capacity to repay the existing loans, thereby creating accumulating 

non-perfonning loans. Persistent non-perfonning loans in large scale lead to 

heightened credit risk which. if not addressed, usu ally leads to the systemic banking 

crisis. This postulation is predicated on the fact that financial intem1ediation function 

of the banking system is based on the continuous flow of deposits from the surplus 

units for the use of deficit units for consumption and investment purposes. 

The focal point of the deposit approach to banking crises is the importance of deposit 

funds to the effecti,·e perfomrnncc of the banks· financial intennediation functions. A 

blockade to the smooth and regular flov-.· of deposit to the banking system creates 

credit crunch resulting from the inability of the banks to provide funds to their 

customers on a sustainable basis. The credit cruncb, on the other hand, impairs the 

ability of business units to undertake new investments or continue on the existing line 

of investments. The resultant effects of these are impainnent of the ability of the fim1s 

to repay their loans. lhus creating non-perfonning loans and thus heightening the level 

and pace of the credit risk in the banking system. 

Another approach to the theory of detem1inants of banking cnses 1s the 

m acroeconomic factors approach espoused by the Minsky's Domestic Theory of 

Financial C1isis. Minsky's theory according to Wolfson (2002). is sci within the 

context or a growing economy. Minsky posits that as the economy expands. optimism 
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111creases. attitude to risk begins to change. Prices of financial assets rise and the 

general level of speculation increases. As attitude to Tisk changes the financial system 

becomes increasingly fragile. This leads to increasing non-perfom1ing loans and 

heightened credit risk in the system. Wolfson (2002) furiher states that in Minsky's 

view. ihe financial crisis leads to an increased unwillingness on the pait of banks to 

finance new investments. The decline in investment spending negatively affects profit 

\Vhich only worsens the non-perfonning loans and increases the credit risk of the 

banking system. 

Gavin and Hausmann· s ( 1998) vicv-., on the roles of macroeconomic forces on the 

banks' credit risk and the financial vulnerability focus on the link between lending 

boom and financial fragility arguing that the link is very strong. According to Gavin 

and Hausmann (1998). lending booms tend to take place during periods of economic 

expansion. when borrowers are transitorily very profitable and, therefore, liquid. It is 

further argued that the speed at which credit gro"vs during periods of economic 

expansion creates infomrntion asymmetry for bankers. This happens because as credit 

expands, banks bring in ne,v credit customers about whose credirwo11hiness tl1ey have 

relati\"ely little information. So, as the lending boom continues the riskiness of the 

credit portfolio rises, however ,vhen the economic downturn sets in, the lending boom 

sJows and the ability of borrowers to meet their repayment obligations become 

impaired a11d the credit 1isk of tbe banking system becomes heightened. 

The vulnerability of banking system resulting fiom weak management is another 

source of the banking crisis. Berger and De Young (1997) espoused a number of 
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hypotheses to explain the occurrence of credit risk and there from banking crises as a 

result of ,vcak management. Berger and De Young ( 1997) came up with ··bad 

management'' hypothesis. ''bad luck'' hypothesis. "Skimping" hypothesis. and moral 

hazard hypothesis. In this study, only the bad management and moral hazard 

hypotheses are discussed. The ·'bad management" hypothesis states that non­

performing loans result from the failure of managers to undertake adequate loan 

underwriting and monitoring. These poor underwriting and monitoring problems 

eventually lead to a high number of non-performing loans and bono\vers default in 

their loan repayments. "Bad managers may (]) have poor skill in credit scoring and 

therefore, choose a relatively high proportion of Joans with low or negative net 

present value (2) be less competent in appraising the value of collateral pledged 

against the loans, and (3) have difficulty in monitoring the bonowers'' (Berger and De 

Young. J 998, p.7). The consequence of bad management is to make the bank 

vulnerable to external sbock which can precipitate credit risk of the banks thereby 

leading to the banking crisis. 

2.2.2 Theory of Time Value of :\1oney 

In line with the thoughts of the Scholars of the Salamanca School who pioneered the 

tl1cory of Time Value of Money, the interest rate has become the cornerstone of 

investments decision in finance. The Salamanca School was represented by Francisco 

de Vitoria, Francisco Suarez, Martin de Azplilcueta and Diego de Coarrubias. The 

core principle of finance is the theory of Time Value of Money. Because money can 

earn interest. any amount of money receivable at a future date, worth less the longer it 
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is received. According to Bohn-Bawerk (I 890), as a rule, present goods have a higher 

value than the future goods of like kind and number. According to him, this is the 

kernel of the interest theory. That is money received now worrh more than the same 

amount received in a foture time. 

The central theme in the theory of time value of money is 1he role of interest. The 

argument for the role of interest in financial intem1ediation is anchored on three 

factors viz, Inflation, consumption time preference. and uncertainty. 

a. Inflation: Because of inflation, a certain amount of money today will 

buy more in terms of real goods than the same amount of money in a 

year from now. 

b. Consumption time preference: That is, an individual may prefer 

present consumption to future consumption. Therefore. to delay 

consumption. the bank or the borrovver must offer the individual 

compensation m the form of interest rate, how much to offer will 

depend on how strong the individual preference for consumption is. 

c. Uncertainty: Because of the unce1iainty about the rate of return on 

investment, interest serves as a premium for uncertainty. 

T his principle in many instances has been used by conventional banks in determining 

tJ1e rate of interest to charge on different types of boITowers. The riskier a bonower is 

considered the higher would be the rate of interest he/she would be charged. From the 

deposit side, interest serves as a return to depositors. Depositors as investors would 

ahvays maximise their returns through higher rates of interests. High-interest rates 
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raise the cost of capital to bon-owers. The high cost of capital can induce repayment 

burden on borrowers and therefore credit risk . 

2.2.3 Portfolio Theory 

Markov.,itz (1991) in his F ounclation of Port/cJ!io The0t:1 · emphasises that portfolio 

theory considers how an optimising investor would behave under uncertainty. 

Uncertainty is a critical and fundamental problem usually faced by investors such as 

banks. Uncertainty according to Markovvitz is a critical factor that must be considered 

in the analysis of the behaviour of an optimising investor. Markoviitz (1991) goes 

further to say that if an investor knmvs future returns with certainty; he would invest 

in only one security with the highest future returns. Howe,er, if there were Se\'eral 

securities with the same highest returns, then the investor would be indifferent 

between any of these; or any combination of the securities. In this situation then. the 

investor would not prefer diversified po1ifolio. But because of the uncertainty in the 

future reh1rns of any investment, a rational and optimising investor would prefer a 

diversified ponfolio. A diversified loan portfolio of a bank, under portfolio theory, 

,vould reduce the credit risk such a bank faces. According to Elgari (2003), the theory 

of portfolio selection is an attempt at of maximising returns and minimising the risk 

associated with the investment. The theory has a significant influence on investors in 

the way they maintain an optimum diversified portfolio of investments. The objective 

of credi1 portfolio di versification by banks is to minimise the effects of risk paiiicular, 

credit risk, in the case of a major shock to any of the macroeconomic variables. This 

is more so because banks are always confronted \:vith the problems of asymmetric 
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information from their credit customers and uncertainty that ahvays associated with 

the dynamics of macroeconomic conditions. 

2.2.4 The Agency Theory 

Due to the changes in the nahire of finn resulting from mass production, multinational 

and transnational activities, ownership, and control of finm are in different bands 

(Azid et al. , 2007). The separation of management from ownership in the modem 

corporation provides an ideal context for the operation of agency theory. Shareholders 

act as the principal with inierests in deriving maximum utility (return on their 

investments) from the actions of the agent (managcm,cnt). The basic assumption of the 

agency theory is that some information exists betv-·een the principal and agent that the 

principal cannot directly observe or that the agent knows some other aspect of the 

contract which is unknmvn to the principal. Conflicts arise because of the separation 

of ownership and management and the inability of principals to observe the actions of 

the agent (Jensen& Meckling, 1979). 

Agency theory, in the context of bank lending (financing), relates to a bank-borrower 

(investor) relationship. Also in the context of Islamic banking, on the asset side of the 

balance sheet, agency theory applies primarily to the relationship between an lslamic 

bank (Rabul-ma!) as the principal and an investor (Dharih) as an agent. On the 

liability side of an lslamic bank, however, agency theory places the bank as the agent 

(dharib) while the depositors in the investment account as the principals (rabul-ma/). 

Therefore, Islamic banks in the business of financial intc1111ediation act both as agents 
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(Dharih) at one time and as principals (Ra/ml-Ma[) at another; as reflected by their 

assets and liabilities composition. 

Principals and agents have economic incentives to invest 111 various information 

systems and control mechanisms to reduce agency costs associated with inforniation 

asymmetry (Fama & Jensen, 2003; Jensen & t1eckling, 1979). These control 

mechanisms might offer maximum gains for all parties since the agent vvould 

otherwise bear agency costs that occur when principals discount the value of the fim1, 

based on the likelihood of adverse selection, shirking and moral hazard (Jensen and 

Meckling, 1979). 

2.2.4.1 Asymmetric information 

According to Akcrlof (2001 ). inforrnational problems exist in most markets including 

credit market. The story of the market with asymmetric information was pioneered by 

Goerge Akerlof, Michael Spencer, and Joseph Stiglitz. James Mirrlees and Williams 

Vickery have also made fundamental contributions to the theory of information 

asymmetry. Asymmetric infom1ation exists when some parties to transactions have an 

infonnation advantage over others. For example, the bonower may know more than 

the lender about his creditworthiness. Asymmetric information can bring about 

adverse selection and moral hazard. The issue of moral hazard, in particular, has been 

a critical issue not only for Islamic banks but also to conventional banks in the 

management of their risk assets. 
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2.2.4.2 Adverse Selection 

Adverse selection describes an agency problem where asymmetric information exists 

before tbe contract between the agent and the principal is consummated. Adverse 

selection often leads to inefficient allocation of resources. According to Am1endariz 

and Morduch (2010), tbe problem of adverse selection arises when banks lack fo ll 

information about potential borrO\vers and could not discriminate among good and 

risky borrowers. The adverse selection comes to play when banks extend credits to 

customers about whose creditworthiness the banks have very little information. The 

consequence of this is non-pcrfom1ing loans and increased credit risk to the banking 

system. 

2.2.4.3 Moral hazard 

Moral hazard describes the agency problems ,vhich exist after a transaction is made 

v.-foch can lead to inefficient allocation of resources. In a shareholder-manager 

relationship. managers or directors of a company after been engaged may start acting 

in a way which benefits themselves but not the shareholders. A situation of moral 

hazard could also arise in a bank-bonower relationship v,,ith the debtor acting in an 

oppo1tunistic manner ,:vhich may be against the interest of his/her creditor. The issue 

of moral hazard has been emphasised by Hooks and Robinson (2002) when they look 

at banks taking excessive 1isk and loan concentration. The study finds that the 

presence of deposit insurance coverage provides banks with incentives of moral 

hazards to unde1iake excessive risk-taking. The result of Hooks and Robinson (2002) 

concludes that deposit insurance coverage generating moral hazard increased the 

likelihood of banks· failure. 
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Hellmann. Murdock and Stiglitz (2000) argue that moral hazard plays significant roles 

in most of the banking failures. Hellmann. Murdock and Stiglitz (2000) provide 

theoretical perspective linking competition to moral hazard. They postulate that 

"Financial market liberalisation increases competjtion; competition erodes profits: 

lower profits imply 10\ver franchise values (i.e. , the capitalised value of expected 

futw-e profits); and lov,1er franchise values lower incentives for making good loans, 

increasing the moral hazard problem". This means competition in the banking sector 

creates an incentive for moral hazard. ln order to reduce the incentive for moral 

hazard m banking, Hellmann. Murdock and Stiglitz (2000) make a number of 

recommendations. among which are, interest rate control as a prudential regulation 

and asset-class exposure restriction. 

For Islamic banking, therefore, moral hazard effects can be generated from three 

peculiar sources. First, the trust by Muslim depositors. that the banks. in addition to 

screening their wealth from the effect of interest rates, would ensure the security of 

their investments by not engaging in such activities that can expose their investments 

to 1isk. TVl..-0, moral hazard can also be generated from the very nature of mudarabah 

(investment account) deposits. Under the profit and loss sharing (PLS) model, the 

return of the principal deposit is not guaranteed and that in the case of loss, the 

depositors bear the entire loss. This may provide an incentive for moral hazard. This 

becomes more obvious because, under Sharia, according to Ari ff and Rosly (20 l l ), 

an Islamic bank as a mudarib is not required to hold capital. ''To require the bank. as a 
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mudarih. to use own equity to support risky assets is contrary to the principle of 

11111dorahah'. (Ariff & Rosly, p. 308). 

Thirdly, moral hazard incentive can result from the competitive environments; Islamic 

banks operate in the dual banking system. Islamic banks in the dual banking system 

have to compete in the same market with the well-established conventional banks. 

Under a severe competition with already well established conventional banks. Islamic 

banks could come under pressure to lo,ver the requirements to access their financing. 

In the process of doing these customers with poor credit quality may be granted credit 

·which may eventually crystallise into non-performing financing. The postulation by 

Berger and De Young {1997) that relates the issues of moral hazard with banks that 

are thinly capitalised having greater incentive to take excessive risk fi.n1her 

strengthens the argument by Ariff and Rosly (2011) that theoretically, Islamic bank as 

mudaribis not required to hold capital. This may provide an incentive for moral 

hazard. Under moral hazard incentives, banks can undertake high risk investments 

which. though. can yield a high profit but characterised by high credit risk. 

2.2.5 Theory oflslamic Firm 

Contrary to the pro lit maximisation objective of the finn under the classical economic 

theo1y. the business objective of Islamic firm is the attainment of /a/ah (Alom & 

Haque, 20 l L Chapra. 1992). Dusuki (2008) affirms that protection of Islamic norms 

and values and protection of social justice and societal welfare should take precedence 

over profit maximisation objectives of Islamic baniks. Under the Islamic system. a 
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firm cannot undertake manipulative and unscrupulous transactions to make a profit 

and inflict loss on the buyers (Moniruzza1nan, 2014). 

Profit maximisation under the lvfaqasid Sharia (fundamental objectives of fsl:lmic 

Laws) cannot be the only objecti,e of Islamic finance rather: it has to incorporate 

other goals such as justice, fairness, equitable distribution of wealth and spiritual 

health of the society (TSRA, 2013 ). Unlike the conventional banks with the primary 

objective of shareholders' wealth maximisation, the Maqasid Sharia expects Islamic 

financial institutions to pursue Maslahah (the welfare of the society) as their primary 

business objective only to be followed by shareholders' wealth maximisation 

(Mansour, Ben Jedidia & Ma_jdoub, 2015). 

Imam Al-Ghazali. according to Yusof and Amin (2007) lays down three principles to 

guide the behaviour of Islamic fim1. These are fairness, justice, and benevolence. In 

agreement with Al-Ghazali, Azid ct al (2007) also argue that tbe main objective of an 

Islamic firm is to earn reasonable profit through just prices and ,vith a view to 

establishing and promoting the welfare of the society. Finns are an integral part of the 

society and therefore, have moral and ethical obligation to the society (Azid, et al., 

2007). Azid et al. (2007) went further to emphasise the ethical responsibility of an 

lslamic firm to provide its customers with full disclosure about its product. This 

affinns the fundamental principles of Islam on guiding the behaviour of the finn 

towards its customers and thereby the society. 
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According to Jqbal and Mirakhor (2004), the behaviour of an Islamic firm should 

reflect the general interest of the society. Metwally ( 1997), in his contribution to the 

theory of an Islamic firm. argues that Islamic firn1 s hould not engage in transactions 

that are forbidden under Sharia. Tn other studies, pursuance of utility maximisation 

should be the objective of Islamic firm (Amin & Yuso( 2003; Mehvally, J 997). 

Yusof and Amin (2007) argue that utility or ,velfare maximisation objective of a firn1 

would assume a trade-off between profit for the finn and beneficial activities (such as 

charity) to the society. "An Islamic firn1 must avoid all acts of exploitation, 

discrimination, and restrictive trnde policies since a11 these are denounced by Islam" 

(Azid, et al. 2007, p13). 

2.3 Empirical Evidence 

Gavin and Hausmann (] 998) in their investigation of the root causes of the banking 

crises in the Americas, employ descriptive analysis and ANOV A to examine the 

effects of macroeconomic variables as possible causes. The study concludes that 

macroeconomic shocks can adversely affect bank balance sheet and that if the shock 

is strong enough, can create insolvency within the banking system which can lead to 

the banking crisis.Some of the identified macroec0110mic factors are volatile fiscal 

policy, high-interest rate, economic gro,vth that creates lending boom and 

inappropriate monetary policy. Gavin and Hausmann ( 1998) further argue that 

banking crises usually occur from the interplay of both macroeconomic shocks and 

bank vulnerability. They also assert that many bank failures are due, in many cases 

the bad decisions of bankers. Banking crises resulting from such decisions can. 
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however, be predictable and preventable m a good and competent superv1s1on and 

rcgu I atory environments. 

Tafii , Abdu!Rahman and Hamid (2012) also examine the sources of risk in both 

conventional and Islamic banks with a Yiew to determining the maJor types of 

financial risk that face each type of the banks. The study conducted a survey using 

questionnaire within and outside Malaysia and employed descriptive statistical 

analysis. The study concludes that even though. Islamic banks are supposed to be 

different from conventional banks in tem,s of its guiding philosophy, they are 

nevertheless, exposed to similar risks as conventional banks. 

2.3.J Risks in Islamic banking 

Banks perfom1 financial intem1ediation by mobilising deposits from surplus units and 

extending loans to economic agents in a deficit of capital. "In the process of providing 

financial services, banks assume various kinds of financial risks"(Santomero, 1997, p . 

2). Similar to Santomero ( 1997), Allen and Santomero ( 1998), argue further that 

banks by dealing in financial assets are essential, in the financial risk enterprise. And 

the major risk normally encountered by banks in the course of their financial services 

intermediation function is the credit risk. Credit risk has been defined by the Joint 

Forumg (2015, p. 1) as '"the risk that counterpa1ties vvill fail to perforn1 fully its 

financial obligations. and can aiise from multiple activities across sectors. For 

example, credit risk could arise from the risk of default on loan, or bond obligation. or 

·' The Joint Forum was established in 1996 undt:r the aegis of the Basel Commillee on Ranking 
Supen·ision (BCBS). the International Organization of Sccuri1ies Commissions (!OSCO) and the 
International Associntion of lnsunmce Supervisors (JAIS) to deal with issues common IO/across the 
banking. securities and insurance sectors, including the regulation of financial conglomerates. 
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from the risk of a guarantor, credit enhanceme111 provider or derivative counterparty 

failing to meet its obligations''. Anytime a bank acquires an earning asset, the 

possibility of default by the bonower arises (Koch. 2003). Vv'hat often makes the 

difference among banks is the quality of risk management strategies a pa1iicular bank 

puts in place. 

According to Castro (20 I 3), banking crises often arise when banks struggle with 

liquidity or insolvency problems which most often result from non-performing 

loans. In performing their primary functions of financial intermediation, Islamic banks 

also face risks like those encountered by conventional banks (Zaino] & Kassim, 

2012). Generally, banking institutions in the course of their intennediation roles are 

exposed to a number of risks common among them are credit risk, liquidity risk, 

operational risks, market risk, reputational 1isk and most importantly, for Islamic 

banks, the risk of Sharia non-compliance. Risks in Islamic banking include Sharia 

compliance, market, operational and reputational risks. Risks can be broadly 

classified into Sharia compliance, systemic. and non-systemic risks. 

According to Akkizidis and Khandelwal (2008), Islamic banking emphasises asset­

backed financing, unlike the conventional banking which is essentially debt-based. 

This fundamental difference, according to Akkizidis and Khandelwal (2008), makes 

risks in Islamic banking different from conventional banking. This is because the 

nature of functions perfom1ed by Islamic banks is, in many aspects, different. For 

example. risks such as credit risk, market risks. and operational risks are equally 

present in Islamic banking but their nature and effects are uniquely different. 
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2.3.2 Credit risk in banking 

Of all the risks a bank is exposed to, credit 1isk remains the singular dominant global 

concern to domestic regu latory authorities and multinationa l and global financial 

regulatory authorities. In the Malaysian -financial system, for example, loan (financing 

in case of Islamic banking) is regarded impaired where the principal or interest /profit 

or both is past due for more than 90 days or 3 months. In the case of revolving 

facilities, the facility becomes impaired where the outstanding amount has remained 

unpaid in excess of the approved limit for a period of more than 90 days or 3 months 

(Bank Negara Malaysia, 2007). These same parameters are used to define non-

performing loans in Indonesia and Bahrain. 
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Credit risk is considered as a very impo1tant financial risk in the business of banking 

(Khan. & Ahmed, 2001 ).A financial crisis occurs for a multitude of reasons: the major 

cause of serious banking problems continues to be directly related 10 credit related 

problems. (Dicevska, 2012). Banking crisis as presented by Benston and Kaufman 

( 1995) could be in form of excessive credit expansion, asymmetric information. 

shocks originating outside the banking system and institutional and legal resnictions 

that weaken banks. making them u1mecessarily prone to failure. It can be said that 

2007 global financial crisis which has its root from USA credit market through 

excessive lending activities by banks to high-risk customers using financial 

engineering to create complex instruments. Several studies have been conducted to 

investigate detem,inants of credit risk in banking. Some of which are discussed 

briefly. 

Demirguc-Kunt and Detragiache ( 1998) concerned with large scale severe banking 

sector crisis undertook the study to investigate the features of the economic 

environment that t1igger a banking crisis. The sn1dy covers the period of 1980 to 

1994. Demirguc-Kunt and Detragiacbe (1998) particularly investigated 

macroeconomic factors that are possible dete1111inants of credit risks. According to 

Demirgnc-Kunt and Detragiache, the Theory of detem1inants of the banking crisis 

states that shock that adversely affects the economic performance of bank bomiwers 

and effects of which cannot be mitigated through diversification should be positively 

related to the banking crisis. The study finds that low GDP growth, excessively high 
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real interest rate and high inflation are significant predictors of the systemic banking 

CrJSIS. 

Sinkey and Greenawal ( 1991. p.43) argue that '·net loan charge-off and 

nonperfom1ing loans re1lect realised credit risks in banks. These risks arise from 

either external conditions (e.g., the energy and farm belts of the United States in the 

1980s) or internal factors such as poor lending decisions (including fraudulent ones) 

or both"). Credit risks. therefore, could result from both exogenous factors (such as 

economic, political uncertainties and even, natural phenomenal conditions) and 

endogenous factors (such as poor managerial decisions and weak internal control 

systems).Credit risk in Islamic banking is also, measured as the proportion of non-

performing financing to total financing. 

Castro (2013) investigates determinants of credit risk in the banking system in five 

European countries of Greece, Ireland. Portugal, Spain, and Italy. The study finds that 

credit risk is significantly influenced by macroeconomic factors. The study concludes 

that credit risk increases ·when GDP gmwth rate declines. It is also found that credit 

risk is positively related to rising in the unemployment rate, interest rate, and 

excessive credit growth. 

Saurina and Jimenez (2006) in their study of credit cycles, credit risk, and prudential 

regulation argue that credit expansion rises during the boom period and this provides 

fertile land for problem loans to g:rO\v. They examine the effects of such 

macroeconomic variables such as GDP and real interest rate and some bank-specific 
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variables such as portfolio diversification, the size of the bank and collaterals on non­

pcrfon11ing loans of banks. The study finds that acceleration of GDP as well as a 

decline in real interest rate effect decline in non-performing loans. This means that a 

rapid growth of credit expansion is positively related to increasing of non-performing 

loans. For the bank-specific variables, the study finds that the more concentrated the 

credit portfolio, the higher the problem loan ratio. The study also finds that 

collateralized loans to households are less risky. The study concludes that size of the 

bank does not have any si_gnificant impact on the problem loan ratio. 

Dicevska (20 I 2) in his investigation of the credit risk of Macedonian banks also 

agrees \Vith the impact of changes in economic conditions on the credit risk of banks 

and argued that non-performing loans in banks are directly related to credit standards 

of bon owers and portfolio management by the banks. 

Ahmad and Ariff (2007) investigate credit risk determinants across two types of 

banking systems. The banking system in the developed economic environment of 

Japan, the US and Australia were compared to the emerging economies of counh·ies 

like Malaysia. Korea, and Mexico. The study incorporated eight variables to 

detem1ine \vhich variables contribute more to the credit risk in each or the two types 

of the banking systems. The study finds that credit risk in the emerging economies is 

higher than that in the developed economies of Japan, US, and Australia. The study 

concludes that the finding is info1111ed by a large number of bank-specific factors in 

tl1e emerging economies than in the developed economics. Specifically, the study 

finds management efficiency to be significant and negatively related to credit risk. 

49 



Loan loss provision to total loans was also found to be positively significantly related 

to credit risk particularly in countries like Australia, Japan, and Mexico. Ahmad and 

Ariff (2007) argue that higher loan loss provision signals potentially higher credit risk 

as banks need ro make high provision against potential large non-perfom1ing loans. 

Other findings of the study area loan to deposit ratio. liquidity ratio and regulatory 

capital which are found to be significantly related to credit risk. The study predicts 

that the bigger the loan po1tfolio in relation to deposit size the higher the probability 

of credit risk. The study also finds that loan to deposit ratio is positively significant as 

a determinant of credit risk in \ilalaysia, US, and France. 

Das and Ghosh (2007) using panel data to investigate determinants of nonperforming 

loans of state-0\vned banks in India between 1994 and 2005 find economic growth, 

credit expansion, bank size. operating expenses, high-interest rate and moral haJ.:ard as 

important dete1111inants of nonperfo1111ing loans. Das and Ghosh argue that problem 

loans arc closely associated with economic activities. They further argue that ,vhen 

there is an economic dO\vntum, firms and households' incomes are negatively 

impacted thus making it difficult for them to meet their repayment obligations to their 

banks. The summary of the findings of Das and Ghosh (2007) are captured by their 

poswlation that, "disaster myopia, herding behaviour, perverse incentives and 

principal-agent problems are the main factors that explain mistakes in bank credit 

policy in an expansionary phase". 
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2.3.3 Credit risk in Islamic banking 

Many studies have shown good performance by lslamic banks in the past, however, 

only a few studies (Ahmad & Ahmad, 2004; Al-Wesabi & Ahmad. 2013: Chusaini & 

Ismail , 2013; T'\1asood et al., 2012) have investigated the credit risk of Islamic 

banking. And from the emerging evidence that Islamic banks also face similar risk 

just like their counterparts in the conventional sub-sector, there is need to further 

investigate the causes of the observed non-perfonning financing of Islamic banks. 

This becomes important because if a bank suffers deterioration in the quality of its 

asset, panicularly its risk assets over a period of time. its long-term survival will be 

jeopardised. lf the non-performing financing of the Islamic banks continues to be 

persistent over a long time it, therefore, portends a clear danger signal to the long run 

financial crisis within the banking system sub-sector. Tafri , AbdulRahrnan and Hamid 

(2012) in their study of the sources of risks in commercial banks, conclude that 

though. in principle, Islamic banks are supposed to be different from conventional 

banks in tcnns of risk profile. they are in reality, exposed to the same types of risks. 

Elgari (2003) in his sh1dy of the credit 1isk of Isfamic banking and finance using 

exploratory approach and conceptual review of previous studies finds that most 

Jslamic banks carry huge non-perfom1ing loans on their balance sheet. The study 

indicates higher credit risk in Islamic banks than in th e conventional banks. 

Ahmad and Ahmad (2004) investigate the factors influencing the credit of lslamic 

banks in Malaysia using data from the audited annual accounts of a selected Jslamic 

banks and conventional banks for the period l 996 - 2002. The study employs 
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regression analysis_ The study finds management efficiency; risk-weighted assets and 

size of the assets are major detem1inants of credit risk in Malaysia 

In a related study, Masood, AlSuwaidi and Thapa (2012) investigate the credi1 risk 

management in both conventional lslamic banks in UAE. The focus of the study is to 

determine the differences in conventional and 1slamic banks in te1111s of credit risk 

management, using survey method and Binary Logistic regression method of analysis. 

The result of the study suggests that Islamic bank managers appear to use the more 

robust technique for their credit risk management than their conventional 

counterparts. 

AI-Wesabi and Ahmad (2013) in their study focus on the credit risk of Islamic banks 

in GCC countries. The study investigates the factors associated with credit of lslamic 

banks in GCC countries. Regression analysis was conducted. The study finds 

management quality. liquidity, and GDP as the major detem1inants of the credit risk 

of Islamic banks in GCC countries_ The study also concludes that concentration in 

high risk assets increases the credit 1isk of Islamic banks. 

Similarly, Nursechafia and Abduh (201 4) examine the credit risk of Islamic banks in 

Malaysia. Specifically, they investigate the effects of macroeconomic factors on the 

credit oflslamic banks. The study employs VAR. IRF (Input Response Function) and 

Variance decomposition as tools of analysis. The findings of the study show that 

exchange rate, supply side jnflation, economic growth have a negative relationship 
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with the credit risk or [slamic banks while money supply and Islamic bank money 

market rates have a positive relationship with the credit risk of Islamic banks. 

The few studies in the area of the credit risk of l slamic banks, concentrate more on the 

bank-level factors. Other studies that tried to im·estigate the effects of macroeconomic 

variables on Islamic banks include (Adebola ct al., 2011). The study, however, 

focuses only on one country, Malaysia while, AI-Wesabi and Ahmad {2013) focus on 

GCC countries. 

From the review of the literature: detem,inants of the credit risk of lslamic banks 

within a dual banking system on cross-country basis arc to yet be seriously 

investigated. Particularly, effects of factors such as conventional interest rate. 

financing concentration on the credit risk of Islamic banks are yet to be resolved. To 

fill this apparent gap in the literature, the present study aims to investigate the effects 

of the conventional interest rate and financing conccntracio11 and its associated moral 

hazard. ln addition. effects of macroeconomic variables such as GDP. money supply. 

inflation, and the real exchange rate on the credit risk of Islamic banking will also be 

examined. 

2.3.4 Credit risk of Islamic banking and conventional interest rate 

The interest rate, as a critical factor in the credit risk management by conventional 

banks, has been widely investigated and its effect on the credit risk well documented. 

Jronically. the interest rate has been either ignored o r not considered as a variable in 

the credit risk management of Is lamic banking. Since Islamic banks, in a dual banking 
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system are equally affected by the dynamics of interest rate within the national 

economy the need to examine its effects on the credit risk of the banks becomes 

inevitably important. 

In order to investigate the relationship betv-·een conventional interest rate and credit 

risk of Islamic banking, there is a need to examine the connection and interaction 

among rates of return on deposits of Islamic banks, conventional interest rates and 

size of the deposits of Islamic banks. Effects of convention interest rates on the rates 

of return on Islamic banks ' deposits and the size of the deposits can influence the flow 

of deposits to, and therefore, the liquidity of the banks and their capacity to meet their 

funding contractual obligations to their customers. Availability of deposit to a bank at 

economic cost would detem1ine its capacity to finance less risky assets. A bank with 

the low leYel capacity to generate deposit would be more than willing to attract new 

deposit at a higher cost. These high-cost deposits can only generate higher returns if 

they arc invested in high risk investments. High risk investments are potential sources 

of credit risk. Gavin and Hausmann (1998) explain the relationship between interest 

rates, deposits and banks' credit risks. 

Gavin and Hausmann ( 1998) investigate the root causes of banking crises m the 

Americas particularly. Latin America, argue that when the rate of gro,vth of deposits 

is IO\ver than the interest rate on deposits, the bank wi ll have to make the net transfer 

of fonds to depositors. This can be either by extracting a transfer of resources from the 

borrowers through interest rate increase or run down the stock of their liquid assets. 

\Vhereby banks find it imprudent to do either, they reso11 to calling in loans as they 
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become mature. The effect of this is credit crunch which leads to cuiiailmcnt of 

fu1thcr investments by the borrowers, reduction in capacity utilisation, loss of 

revenue, impaired capacity to repay the existing loans. thereby creating accumulating 

nonpcrforn1ing loans. 

A number of studies have shown that in the countTies like Malaysia, Indonesia. and 

Bahrain where both conventional and Islamic banking systems coexist in a dual 

banking system. interest rate, influence the rate of retmn on Islamic banking deposits, 

size of deposits and credit risk of Islamic banking (Haron & Ahmad, 2000; Hamn 

&Wan Azmi, 2008: Kaleem &Md fsa, 2003; Kassim , Majid &Yusof: 2009; 

Obiyathulla, 2008: Zaino)& Kassim, 2012). lt has been postulated by Gavin and 

Hausmann ( 1998) that interest rates and deposits play significant roles in the 

formation of the credit risk of banks. 

Obiyathul la (2004) investigates interest rate risk for Islamic banks operating m 

Malaysia as a dual banking system. The study employs Pearson Correlation and OLS 

regression to detennine the link bet,veen interest rate and rate of return on the deposit 

of Islamic banks. The study also investigated the linkage between the deposits of the 

two banking systems. In order to ascertain the causality between the variables. the 

study employs Granger Causality tests. The study concludes that though, Islamic 

banks operate on interest-free principles, the economic environment in a dual banking 

system inevitably exposes them to the problems of interest rate risk as it affects the 

conventional banks. Obiyathulla (2004) finds that conventional interest rate Granger 

cause changes in rates of return on the deposit of Islamic banks. Similarly, the result 
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or the study indicates an inverse relationship between interest rates and size of 

deposits of Islamic banks. 

In a similar study, Obiyatlrnlla (2008) affirming the earlier sn1dy also concludes that 

Malaysian Islamic money market profit rates are highly correlated with conventional 

money market rates. Based on the correlation bet ween ROR or Islamic banks and 

three-month interest rate of conventional banks. Obiyathulla (2008) argues that there 

is cxtensiYe interest rate exposure for the \1alaysian Islamic banks.Obiyathulla (2008) 

in this study. therefore, concludes that Islamic interbank money market profit rates in 

a dual banking system such as in Malaysia arc highly correlated with conventional 

money market rates. 

Haran and Wan Azmi (2008) in their study of detenninants of Islamic and 

conventional deposits in the Malaysian banking system find that macroeconomic 

variables such as BLR (Base Lending Rate), KLC1 (Kuala Lumpur Composite Index), 

CPI (Consumers Price lndex). M3 and GDP have significant long run relationship 

,:vith deposits placed by customers of both Conventional and Jslamic banks. They find 

that depositors in both Islamic banks and conventional banks are sensitive to the 

financial rewards whether the rare of profit or interest rate receivable on their 

investments. Haron and Wan Azmi (2008) conclude that any upward changes in the 

interest rate of the conventional banking system will have a negative impact on the 

deposit levels in the Islamic banking system. 
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Similarly, Kassim. Majid and Yusof (2009). investigate the impact o r monetary 

shocks on the conventional and Islamic banks in Malaysia. The study was conducted 

using VAR and variance decomposition methods and concludes that both the Islamic 

banks· financings and deposits as ,vel l the conventional banks' loans and deposits arc 

found to be sensitive to the changes in monetary policy as measured by the overnight 

policy rates determined by the Bank Negara Malaysia (BNM). 

In another study. Kasri and Kassim (2009) examine the determinants of savings in 

Islamic banks in Indonesia between 2000 and 2007. T he study employs VAR and 

impulse response functions ana lysis as an econometric technique 10 analyse the 

importance of real rate of retum on deposit of Islamic banks. interest rates on deposits 

of conventional banks, real income and branch nehvork in detennining the level of 

savings in Islamic banks in Indonesia. The study finds that higher rate of return and 

lower conYentional interest rate influence rise in deposits of Islamic banks and also in 

a converse situation, a lm:vcr rate of return and higher conventional interest could lead 

to a fall in the deposit of Islamic banks. This study concludes that this scenario could 

lead to displaced commercial risk behvecn Islamic banks and conventional banks. 

In the work of Zaino I and Kassim (2012) sensitivity ofJslamic banks to movements in 

the marker interest rare was highlighted. The study synthesised the discussions among 

scholar!:i on the issue of rate of return risk in Islamic banks. The study concludes that 

despite the fact that Islamic banking, theoretical supposed to be free from interest 

rates. it has a significant impact on the perfo1111ancc of Islamic banks. This is because 

according to the study, many Islamic banking products are benchmarked against the 
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conventional interest rate_ Zaino] and Kassim (20 l 2) further conclude that changes in 

interest rate affect Banks' earnings and the underlying value of the banks' assets and 

liabilities. 

Takayasu Ito (2013) studied Islamic rates of return and conventional interest rates in 

the Malaysian deposit market concludes that Islamic rates of return not only co-move 

with conventional interest but actually have more impact on conventional interest 

rates than conventional interest rates have on it. 

ln a related study, Ccvik and Charap (201 I) examine the behaviour of rcrums on the 

deposits of conventional and Islamic banks in Malaysia and Turkey from 1997 to 

2010. The study finds a correlation between conventional bank deposit rates and 

Islamic banks' deposit rates of return were as high as 91 % for Malaysia and 92% for 

Turkey. The study provides evidence that changes in Islamic banking deposit rates of 

return are caused by changes in conventional bank deposit rates. The study concludes 

that conventional interest rate actually Granger cause returns on PLS accounts in these 

countries. 

Haron and Ahmad (2000) also find a negative relationship between the interest rate of 

conventional banks and the interest-free deposits in lslamic banks in Malaysia. This 

means that ,vhen market interest rate rises .. deposit size of J slamic banks tends to fa] I. 

Kaleem and Md Isa (2003) in their study confirm the relationship between 

conventional interest rate and rate of ret1.1rn paid by Islamic banks on their deposit 
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accounts. The study concludes that conventional deposit interest rate granger causes 

deposit profit rate of Islamic banks. 

However, there arc other studies in the literature which do not see any relationship 

between interest rate and lslamic banking operations. Masood er al. (2012) consider 

credit risk managemen1 by Islamic and non- Islamic banks in UJ\E. The study finds 

out that cash flow and character are the signi ficant variables of assessing credit risks 

between Islamic banks and non- Islamic banks in UAE. The interest rate was not 

considered as a variable. 

In a study on Indonesia by Affandi and Tamanni (2010). it was found that Islamic 

banking deposits were not sensitive to the interest rate as an instrument of monetary 

policy changes in Indonesia. Similarly. Ascarya and Achsani (2008) examine the 

behaviour of monetary demand in the dual banking system in lndonesia using GDP 

and inflation among other variables but did not consider interest rate as a relevant 

detem1inant of the behaviour of money demand.Also. AJ-Wesabi and Ahmad (2013) 

in their study of the credit ri sk of Islamic banks in GCC countries conclude that even 

though credit risk is affected by macroeconomic and some finn-specific factors, 

interest rate and inflation do not appear to be relevant. Along this line of the argument 

are Arifftn and Tafri (2014) who stale that interest rate has no influence on the 

operations and particularly the quality of the assets of the Islamic financial 

institutions. 
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It is, there tore, clear from the l iterature that evidence of the role of interest rate in the 

Islamic banking in general and credit risk of Islamic banking is mixed and thus 

remam unresolved. The need for an empirical study on the relationship of 

conventional interest rate with the credit risk of Islamic banking in dual banking 

system on a cross-country basis has. therefore. become more imperative in view of the 

lack of definitive consensus in this area. 

2.3.5 C,·edit risk and concentration of financing of Islamic banks 

ln addition to the issue of the interest rate as the factors of focus,the concentration of 

financing of Islamic banks on very few products or few sectors has also become an 

issue of concern to the banking regularory authorities in many of the countries under 

review and therefore requires empirical investigation. Loan portfolio concentration in 

conventional banking and its effect on credit risk has been widely inYestigated. but 

findings ha\'e been very divergent. There arc studies ,vhich arc in agreement with the 

traditional p01tfolio theo1y and traditional banking theory. The traditional banking 

theory argues that if banks diversify their credit portfolio, the probability of default 

would reduce (Diamond, 1984 ). Herring and \J./atchcr ( l 999) affirms that increasing 

concentration of banks' credit portfolio paiticularly in real estate has proved 

disastrous for banks in many countries in the past. The effects of a skewed financing 

structure lrn credit risk of Islamic banking are yet to be subjected to serious empirical 

investigation. Evidence of empirical investigation on effects of financing 

concentration on the credit risk of Islamic banking is very scanty in the literature. AI­

Wesabi and Ahmad (2013) in their study of the credit risk of Jslamic banks in GCC 
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countries find loan concentration in risky assets to be positively but not significantly 

related to credit risk of 1s lamic banking. 

Hmvever contrary to the popular portfolio theory; Tabak, Fazio and Cajueiro (2010) 

find that loan concentration seems to improve the perfonnance of Brazilian banks in 

both return and risk. They conclude that loan concentration indices were positively 

related to ret11111s and negatively related to risk. However, the study does not consider 

the effects of macroeconomic shocks on the perfomrnnce of the risk assets of the 

Brazilian banks given ditforent characteristics of the sectoral distribution of loans in 

Brazil. 

Behr, Kamp, Memmel and Ptingston (2007) in their study of diversification and 

banks' risk-return characteristics of German banks find out that more specialised 

banks (i.e. banks with high loan concentration) tend to have slightly higher returns . 

However, the higher return comes with higher risk. The risk is measured by the serial 

volatility of non-performing loan ratios. They conclude that banks ,vith high loan 

concentration enjoy better perfom1ance, but their no11-perfom1ing loans are a bit more 

volatile. 

Other studies ,vhose findings conclude that loan pmtfolio concentration reduces risk 

are (Ascharya & Achsani. 2008; Behr et al, 2007; Berger & De Young. 1997).The 

question, therefore, is, does the fact that most Islamic banks appear to concentrate 

their financing on fev,1 economic sectors such as household sector, real estate, and 

personal / consumer finance be one of the factors contributing to their non-performing 
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financing facilities? Most lslamic banks face limited financing outlets and as a result, 

tend to concentrate their financing also, largely on asset-based financing. As result of 

this. most Islamic banks appear to have a large proportion of their Gnancing 

concentrated in household and prope1iy sectors. Any macroeconomic shock that tends 

to affect national GDP or household income could expose the banks to default risk. 

In view of these opposing vie,vs on the effects of loan concentration on return-risk of 

banks in different countries, the effects of loan concentration on the credit risk of 

banks and pa11icularly Islamic banks remain unresolved. 

2.3.6 Etbkal values in banking 

Banking is a business built on public trust and confidence. The level of confidence 

people have in a bank derennines the extent it can succeed (Jaseviciene. 2012). 

According to Jaseviciene (2012), ethical judgments create confidence in the public 

with respect to a bank's services and its reputation. People 's confidence can be earned 

by a bank through honesty. fairness and reliability the performance of its duties. The 

ethical value of a bank requires banks to maintain a reasonable balance betvveen 

depositors· and boITowers · interests by striking a harmony between their assets and 

liabilities . According to Jqbal and Mirakhor (2011 ), ls lam greatly emphasises trust 

and trnsnvorthiness as uncompromising attributes of Muslims both in private affairs 

and at the marketplaces. The ultimate effects of these are to reduce the risk associated 

with the problems of moral hazard in agent-principa] relationships. 
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Jaseviciene (201 2) addresses the ethics requirement of banks in the process of 

rendering financi al services to the pub lic . The study was conducted within the 

Lithuania environment. Jaseviciene (20 J 2) argues that business success is a function 

of the moral standing of entrepreneurs. The researcher funher asserts that ethical 

bchaYiour does not violate the interest of others or aggravate the situation. 

In a similar study. Bozovic (2007) examine the role of ethics in banking. Bozovic 

(2007, p.175) states that "If an individual has a defic it of ethical morality it means that 

they put their interests before the collectiYc and legal nom1s, and before the norms of 

customary business morality, which can damage the business environment". The 

business then concludes that for banks to maintain the high moral standard, they must 

avoid a high concentration of loans in one indushial branch. 

2.3.7 Financing- Deposit Gap 

This is the proportion of total financing assets of an l idamic bank relatiYc to the total 

deposit (customers· investment accounts) liabilities it holds at a particular point in 

t ime. The fi nancing-deposit gap is represented by fo1ancing-deposit ratio in the ban k. 

According to Samad and Hassan ( 1999). a higher financing deposit ratio indicates that 

a bank takes more financial stress by making excessive financings. This impl ies tha1 

the bank·s deposits are less that the size of its financing. A deposit profile of a bank 

that is falling below the financing activities of the bank necessarily puts the bank in a 

tight liquidity position. In order to supplement the shortfall in deposits a bank that is 

experiencing a high financing-deposit gap would have to source money from other 

sources, usually. short-term interbank money market. This inevitably forces the bank 
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to maximise its inc,1me from the available deposit. This can motivate such bank to 

direct the available funds to high yield but high risk investments. This situation ,vouJd 

create high potentials for credit defaults. Therefore, the lower financing-deposit ratio is 

always favourable to higher financing/deposit ratio (Samad & Hassan, 1999).0n the 

other hand. loo low a financing-deposit ratio could also mean that the banks are not 

maximising their investment opportunities. 

From the perspective of monetary policy. the government can influence the capacity 

of banks to make credit available to or curtail it from their customers through interest 

rate as a tool of monetary policy. Also from the perspective of deposit generation. 

banks compete by offering competitive interest rates to depositors. A vaiJability of 

deposit to a bank at economic cost would detem1ine its capacity to finance less risky 

assets. A bank ,vith the low level capacity to generate deposit would be more than 

willing to attract new deposit at a higher cost. These high-cost deposits can only 

generate higher returns if they are invested in high risk investments. High risk 

investments are potential sources of credit risk. 

2.4 Dual banking system and operation of Islamic banking 

Histo1ically, dual banking system according to Comptroller of the Currency 

Administrator of National Banks in the US (2003) refers to the banking system in the 

United State of America in which State and Federal banking system co-exist under 

different laws. The Federal banking system is based on a Federal Cha11er; the state 

banking system, on the other hand, is established under state lavvs. 
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The dual banking system has been operating in the US since the Supreme Court's 

decision in M·culloch v Maryland in 1819 (CCANB9
, 2003). Scort as cited in 

( CCANB, 2003 ). states that "the very core of the dual banking system is the existence 

of different regulatory options that are not alike in terms of statutory provisions, 

re61ulatory implementation, and administrative policy''. 

Burrier and Macey ( 1988) also writing in the context of the US experience, state that 

the American banking system operates under a dual system of the state and federal 

charters. Burtler and Macey ( 1998) further state that under the dual banking system, 

banks operating in any state are a llowed to choose bel\veen the state and the federal 

charter. \Vhichever the charter a bank chooses would determine its powers and 

regulate its operations and its investment activities. 

However_ the dual banking system in the context of lslamic banking is different from 

the US 's experience. In the context of Islamic banking, the dual banking system is a 

system in which lslamic banking system is running side-by-side with the conventional 

banking system (Tahir, 2007). 

l\fALAYSJA 

In Malaysia,the dual banking system is a banking environment 111 which Islamic 

financial system operates in parallel \Vitb the conventional financial system (Aziz, 

2002) In Malaysia, according to BNM (2013), Islamic banking system operates under 

9 Comptroller oftl1c Currency Administrator of National Banks in US 
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the Islamic financial Services Act 2013 (IFSA) ,vhi le tbe conventional banking 

system is operating under the Financial Services Act 20 l 3 (FSA). 

INDONESJA 

In Indonesia, the dual banking system is being operated under the Indonesian Banking 

Architecture (API). Under this system, Islamic and conventional banking systems 

operate side-by-side. According to Bank Indonesia (2015), the enabling law which 

has provided a solid base for the development of Islamic banking in Indonesia is the 

Act No 21 of 2008. 

BAHRAIN 

In Bahrain, all financial institutions are subject to the regulatory instruments 

contained in CCB Rulebook (Central Bank of Bahrain Rulebook).According to 

Central Bank of Bahrain, conventional banks are regulated under the rules and 

regulations contained in the CCB Rulebook volume I issued in July 2004 while 

Islamic banks are regulated by the rules and regulations under the CCB Rulebook 

volume 2 issued in January 2005.According to CCB (nd), CCB Rulebook Volume 2 

(]slamic banks) covers Islamic bank licensees. It contains prudential requirements. 

These requirements are aimed al ensuring the safety and soundness of all CCB­

lieensed Islamic banks. 

2.5 Summary of the Chapter 

The chapter presents the underlying theories related to the study in l inc with the issues 

to be investigated . The chapter also presents empirical evidence on the credit risk in 
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Islamic banking. The chapter presents discussions on the effects of the conventional 

interest rate on the operations of Jslamic banking particularly its effects on credit risk. 

There are divergent vie\vs on the effects of the interest rate on the credit risk of 

Islamic banking. What has come out clearly from the review of the literature is that 

investigations on the effects of the interest rate on the credit risk of Is lamic banking 

are still largely unexplored. 

The chapter also presents discussions on the essence of ethical value in banking and 

most importantly in lslamic banking.Unethical acts in banking were considered from 

the point of view of the extent financing concentration by 1slarnic banks can expose 

their depositors' and shareholders· funds to risk as well as endangering the stability of 

the v,1hole financial system. 

Ir is. therefore. clear from the literature that there is yet no consensus among scholars 

as to the exact role of the conventional interest rate on Islamic banking pa1iicularly on 

its credit risk. The issue of loan concentration or diversification with respect to risk­

returns of banks has not been settled as well. 

Based on the foregoing, this study is primarily motivated by the observed gaps in the 

literature. It is the objective of this study to fill the gap by investigating the role of the 

conventional interest rogetber with other variables on the fonnation of the credit risk 

of Islamic banks. Effects of loan concentration on the credit risk of lslamic banks wi ll 

nlso be investigated. To the best of the researcher's knowledge, these two issues 

remain unexplored inthelslamic banking within the dual banking system. 

67 



3.1 Introduction 

CHAPTER THREE 

RESEARCH l\1ETHOD 

The chapter presents the research design and the methodology that were applied to 

cany out an empirical analysis of the data for the study. It also presents the nature and 

sources of the data. Detailed discussions of the variables and frame,vork of the study 

were presented. The chapter also presents model specifications and the methods of 

analysis. 

3.2 Research design 

The study employs ARDL approach to cointegration otherwise called the Bounds 

Testing to determine the Jong-nm relationship among the variables of the vanous 

models formulated to achieve the objectives of the study. ARDL was introduced by 

Pesaran and Shin (1999) and Pesaran et al. (2001 ).There are, however,different 

econometric models to investigate cointegration (tJ1e long-nm relationship between 

and among economic variables) such as VAR (Vector Autoregression) model, VECM 

(Vector Enor CoJTcction Model) and ARDL (Autoregressive Distributed Lag) 

approach. The appropriate model is a function of the nature of the time series data in 

term of their stationarity. That is the level at which data become stationary would 

dete1111inc the appropriate model of estimation to be used. VAR analysis can be 

conducted to test for integration between the variables. If there is no integration of the 

data it means that the data are not cointegrated, VAR model can then be estimated. If 

on the other hand, there is integration among the variables, test for cointef,1rntion (i.e. 
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tbe long-run relationship among the variables) can be conducted using VECM 

(Asteriou & Hall, 2011). 

Hov-iever, the appropriateness of VEC\,1 approach depends on the levels at ,vhich the 

variables in the model become stationary. That is for VECM to be appropriate all the 

variables must be stationary at fi.Jst difference i.e. l (1 ). \Vhere this condition is not 

met, VECM becomes inappropriate. ARDL approach to cointegration becomes a 

more efficient model for testing for cointegration benveen variables that become 

stationary at different levels. Therefore, where a model consists of time series data 

that arc stationary at 1 (0) and J ( 1 ), the appropriate model of estimation is ARDL 

approach to cointegration (Pesaran & Sin, 1999). Furthermore. once cointegration is 

established, causality between the variables is then investigated. 

The ARDL involves four stages. The first stage is to investigate the existence of long­

run relationship between the variables by computing the Bounds testing to obtain the 

F-statistics. F-statistics test the joint significance of the parameters. Tbe computed 

value of F-statistics is compared with the nvo bounds I (0) and I (1) critical values. 

According to Pesaran et al. (2001}, the null hypothesis ofno cointegration is rejected 

if the calculated F-Statistics is more than the upper bound critical values. That is the 

existence of cointegration is established if the computed F-statistics is greater than the 

upper bound critical value. On the other hand, if the value of the F-statistics is lower 

1han the lov.,-er bound critical value, non-existence of cointegration is therefore 

established. HO\vever. if the value of F-statistics falls between the two bound critical 

values, the result is inconclusive. 
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The second stage is to estimate the long-run relationship between the dependent 

variable and the selected explanatory variables. This will show the long-run 

relationship of the individual independent variables with the dependent variable . The 

third stage is to obtain the enor cotTection model (ECM) which indicates the speed of 

adjustment of the model to the long-run equilibrium. And final ly. the founh stage is to 

conduct diagnostic and stability tests to detem1ine the fitness and stability of the 

model. 

In time series analysis. the stationarity or the variables is very important in order 10 

avoid a spurious regression result from the model. The analysis of time series data is 

aimed at explaining the behavioural pattern of the data throughout the period of the 

observation. Unit root test is nomrnlly ca1Tied out to test for the stationarity of data. 

Unit root rests could be carried out by applying Augmented Dickey-Fuller (ADF} or 

Phillips-Perron (PP) unit root tests. To test for the unit root. we have applied ADF 

(Augmented Dickey-Fuller) with automatic lag length selection using SIC (Schwarz 

Infornrntion Criterion). The result of the unit root tests shows the level at which the 

data become stationary. 

70 



Research Framework 

The research frame presented below shows tbe relationship between the dependent 

variable (Credit risk) and the independent variab les. 

TNDEPENDE-:\'T VARI ABLES 

INTEREST RATE 

RATE OF 

FINANCil\G­
DEPOSIT 
GAP 

FTNAKClNG 
CONCENTRATION 
(MOR.AL HAZARD) 

CREDIT EXPANSION. 

REAL INCOME 
(REAL GDP) 

MONEY SUPPLY 

EXCHANGE RA TE 

1:--JFLATION 

Figure 3.1 

Research Framework 

DEPE~DENT VARJABLE 

CREDIT 

RISK 

Other models used in the study particularly to aehjeve the objective four are the 

Hirschman-Hcrfindahl Index (HHJ) and Dynamic Ordinary Least Square (DOLS). 

HHJ is a measure of concentration. Other measures of portfolio concentration of 
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bank's credit in addition to Hirschman-Herfindahl Index (HHI). are Shanon Entropy 

(SE), an Absolute distance measure (Da) and Relatjve distance measure (Dr) (Behr, et 

al. (2007). According to Tabak et al. (20 I 0). two traditional concentration measures 

that are normally applied are Hirschman-Herfindahl Index (HHI) and Shanon Entropy 

(SE). HIII is applied in this study because of its advantage of being sensitive to 

asymmetry (Calkins, 1983). lt is also relatively simple in the calculation. Hirscbman­

Herfindahl Index is sometimes simply referred to as Herfindahl Index. These 

measures are used to estimate the effect of loan concentration in one or more 

economic sector on bank's return and risk. Once the HHl has been derem1ined; 

regress10n analysis usmg Dynamic OLS (DOLS) approach to cointegration is 

conducted to estimate the long run relationship between credit risks and financing 

concentration and other selected variables. 

In order to investigate the determinants of the credit risks of Islamic banking system, 

some selected bank-specific and macroeconomic variables which could influence the 

behaviour of lslamic Financial Institutions within the economies were identified. The 

variables include the ratio of non-perforn1ing financing to the total financing (proxied 

credit risk), rates of return on deposit of Islamic banks (ROR), interest rates on 

conventional banks ' deposits (IRD), and lending interest rates of conventional banks 

(JR). Others are deposits of lslamic banks (DP), financing concentration (FC). the 

financing-deposit ratio (FDR) and credit expansion (FIN). Other variables are the 

macroeconomic factors such as real GDP representing real income, money supply 

(.\12 ). and the general price level (INF) and cunency exchange rates (EXC). Credit 

risk is represented by CR and it is the focus of the study. 
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The choice of the variables for the study is important for the detem1ina1ion of the 

credit risk in Islamic banks. The variables arc made of bank-specific variables and 

macroeconomic variables. The way the bank-specific variables are managed would go 

a long way to determining the extent of the vulnerability of banks to crises. Banking 

crises arc usually generated by the interaction of macroeconomic shocks with the 

banks' vulnerability (Gavin & Hausmann, 1998). 

3.3 Variable definition and measurement 

The following presents the definition of the variables witl1in the context of the study 

as well as their measurements in many of the earlier studies. 

3.3.1 Dependent variable 

Credit ,isk (CR) is the dependent variable measured as the proportion of 

nonperforming financing (nonperforming loans) to total financing (total loan and 

advances) (Ahmad & Ahmad, 2004: Ahmad & Ariff; 2007; Al-Wesabi& Ahmad. 

20 I 3: Sinkey & Greenawalt, I 99 l; Tehulu& Olana. 2014 ).Credit 1isk, according to 

Louzis et al. (2012) is usuall y characterised by nonperforming loans. Also, credit risk 

is considered to be associated with the quality of individual assets and the likelihood 

of default by borrowers (Koch & MacDonald, 20 I 0). Non-performing loans according 

to Berger and De Young (1997) has been generally agreed as the most acceptable 

proxy of problem loans. It has been postulated that ·'net loan charge-off and 

nonperforming loan reflect realised cred it risks in banks. These risks arise from either 

external conditions; or intemal factors such as poor lending decisions (including 

fraudulent ones) or both" (Si11kcy & Greenawalt, 1991, p.43). 

73 



Theoretically (theory of determinants of banking crises, moral hazard hypothesis). 

Credit risk has been postulated to be a function of both exogenous factors (such as 

economic. political uncertainties and even, natural phenomenal conditions) and 

endogenous factors (such as poor managerial decisions and weak internal control 

systems). Non- perfom1ing financing {non-perfonning loans) to total financing (toral 

loan and ad\'ances) has been adopted in this si-udy as it has been used in many other 

studies as it appropriately reflects the quality of the risk assets of the banking system. 

Non-performing loans/financing have been defined by Bank Negara M alaysia (2010) 

as: 

1. "Where the principal or interest/profit or both is past due for 90 days or 3 

months. In the case of revolving facilities (e.g. overdraft facilities). the facility 

shall be classified as impaired where the outstanding amount has remained in 

excess of the approved limit for the period of more than 90 days or 3 months: 

or 

11. Where the amount is past due or the outstanding amount has been in excess of 

the approved limit for 90 days or 3 months or less. the loan/ financing exhibits 

weaknesses that render a classification appropriate according to the banking 

instirution·s credit risk grading framework··. 

111. Where the repayments are scheduled on the interval of 3 months or longer, the 

loan/financing is classified as non-pertorming as soon as a default occurs. T his 

is the same c lassification given to non-performing loans/financing m 

Jndonesia and Bahrain (see Appendix F). Credit risk in Islamic banking 1s, 

therefore. measured as the proportion of non-perfom1ing financing to rota! 

financing. 
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3.3.2 Independent variables 

ln establishing the linkage between ban.king crises. interest rates and bank deposits: 

Gavin and Hausmann ( 1 998) postulate that ,vhen the bank deposit growth rate is 

lmver than the deposit interest rate. there will be a net transfer of the fund to 

depositors. For banks to do this, they ·will either have to extract transfer o f resources, 

through high interest. from botTowers or nm down their liquid assets. Because. there 

is a limit to which they can run dovm their liquid assets. and also continue to raise 

interest rates which could negati\'ely impact on the ability of the borrowers to repay 

their loans; the ban ks may resort to credit cm1ailmcnt. If the credit curtailment is large 

and persistent. it leads to the credit crunch. The credit crunch will force the borrowers 

to cut back their investments and run do,vn their inventories with an adverse effect on 

their re,·enue and e\'entually leads to repayment defaults and banking crisis. 

3.3.2.1 Conventional Interest rate 

Jntcrest rate as an important tool of financial intcm1ediatio11 and a key source of 

market risk has been identified as a key detenninant of the credit risk of conventional 

banking. High real interest rate/- are likely to adversely affect the banks' balance 

sheets as high lending rates may lead to large non-perfonning financings (Demirguc­

Kunt & Detragiachc, 1998). 

For the returns on deposits, interest rates for three (3) months tenor deposits are used 

while investigating 1he relationship with the rate of return on deposits of Isl amic 

banks. These interest rates arc also applied when detem1ining the relationship 
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between deposit size of Islamic banks and interest rates on deposits of conventiona l 

banks. The rates arc the averages of the various banks' rates for each deposit structure 

as given by central bank of each country (Kashif & Mohammed. 2013: Obiyathulla. 

2004).However, for the estimation of the financing models in equations 10, 11, 12 and 

15 the conYentional interest applied is the average lending rate determined by the 

central bank of each country. 

3.3.2.2 Rate of Return (ROR) on deposits of Islamic banks 

The rates of return that are applied in the study are the rate of return or profit sharing 

rates on three-month mudharahah deposits (investment accounts) in Js lamic banks. 

These arc the average rates of remm 10 depositors as computed by each country's 

central bank (Obiyathnlla, 2004). This is the rate paid by Islamic banks as the rate of 

return or rate of profit on 11111dharahah deposits of three months' tenor. Three-month 

tenured deposits' rates are applied because of the deposits data and other variables 

applied in the study arc on a quarterly basis. 

3.3.2.3 Deposits of Islamic banks in Malaysia 

Since the concept of deposit may vary in tenns of its composition and statutory 

definition from one period to another in a particular country or even across countries, 

there is a compel ling need to define the concept of deposit and the rate of return used 

in this study. Traditionally in conventional banking, money deposits are composed of 

Time or Tenn depos its. Demand deposits, and Savings deposi1s. Deposits in Islamic 

banking system arc different from the conventi onal banking system, as it creates a 

totally different depositor-banker relationship. According to Nairn and Zaino( (2015), 
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·'Jfls may be fond holders. ·a trustwonhy band' to the customers. a safe keeper. 

entrepreneurs in partnership-based deposit, or agents in agency-based deposits. In 

contrast, a commercial bank"s relationship with its customers is a borrower to the 

depositors against small amounts of interest''.Similar to the conventional banking 

system. money deposits in Islamic banking system can also be broadly classified into 

Demand deposits. Savings deposits and lnvestment deposits. 

3.3.2.3.1 Demand deposits 

Demand deposits sometimes refeJTed to as cunent accotmt deposits in the 

conventional banking can be in fonn of Wadiah, Qard or Mudarabal, con1racts 111 

Islamic banking system. 

3.3.2.3.2 Savings deposits 

The major difference between demand deposits and savings deposits may be in the 

fo1111 of restrictions sometimes imposed on; and the kind of transactions allowed on 

savings accounts. Gift (hibah) may be given by banks on savings deposits in Islamic 

banking unlike the interest in conventional banking. Savings deposits can also be in 

the fom1 or. 11·adiah. 11111darabah or qard. 

3.3.2.3.3 Investment accounts 

Investment account deposits in Islamic banking system are the equivalent of Time. 

Term or fixed deposits in the conventional banking system. However, unlike in the 

conventional banking system, the relationship between the depositors in an 

investment (Mudarahah) account in Islamic banking is a contract where the depositor 
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is a fund provider and the bank is an entrepreneur. Tbe most important point to note 

here is legal relationship each type of the accounts creates bctv-1ecn the bank and the 

depositor. These relationships are clearly defined for the Malaysian 1s1amic banking 

system by !BA (1983) and !FSA (2013). 

3.3.2.3.4 lslamic Banking Act, 1983 (IBA) and Islamic Financial Services Act, 

2013 (IFSA) 

Pursuant to IFSA (2013). the Bank Negara Malaysia (BNM) issued a Transition 

Policy document in February 2014 to fmiher clarify the Provision of section 288 of 

the Act \Vith respect to Islamic deposit and Investment Accounts as defined under 

IFSA (20 l 3 ). According to BNM (2014) because of the flexibility of the definition of 

Islamic deposits under the Islamic Banking Act, 1983 (IBA), the ffls were able to 

strucmre their deposits into wadiali, qard and tawaruq to be principal-guaranteed. 

Deposits in the fonn of mudarabah and ivakalah were non-principal-guaranteed. 

lFSA (2013) now provides separate definitions for ls Jamie deposits and investment 

accounts. 

Under IFSA (2013), IFls are required to classify their deposits into either Islamic 

deposits (which are principal-guaranteed) or investment accounts (which are non­

principal guaranteed).Section 6.1 of the Transition Policy document states that an lFis 

shall be alkn:ved to continue to accept Islamic deposits on cunent accounts, deposit 

accounts and savings accounts under Shariah contract which are non-principal­

guaranteed (hereafter refeJTcd to as "investment accounts") until June 2015. With 

effect from July 1, 20 I 5. all deposits in Islamic banks in Malaysia, which are 
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principal-guaranteed. will be known as Islamic deposits and any deposits that are non­

principal-guarantced will be known as Investment accounts. 

3.3.2.4 Deposits of Islamic banks in Indonesia 

The enactment of Act No 21 (2008) provides the legal framew·ork for the Islamic 

banking system in Indonesia. Deposits of lslamic banks in Indonesia are classified 

into three types viz. Wadiah demand deposits (Jslamic demand deposits), 

Afudharabah savings (Islamic savings deposits) and Mudharabah deposits (Islamic 

time deposits). According to Bank Tndonesia (BT) (2008). Islamic demand deposit is a 

t;11e of deposit that can be Yvithdrawn at any time using cheque, or any other banking 

instruments. The Islamic bank deposit contract can be in the form of wadiah or 

11111dharabah. According to Bl (2008), if demand deposit is based on wadiah contract, 

the bank shall be mandated to guarantee the return of the fund to the customer: and 

the customer shall have the right to withdraw the fund at any time. A deposit under 

the mudharabah contract. however, creates a partnership relationship between the 

depositor as the fund provider (Sahibul ma!) and the bank as the manager of the fund 

(mudharib ). Their benefit is the share of the business profit. These legal features of 

wadiah and nmdharabah contracts are also, present and the same with savings and 

investment accounts deposits. The major distinguishing factor between Wadiah and 

lvf11clharabah however, the right or otherwise of the depositor to the return of fund and 

the liability to the bank to guarantee the principal. 
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3.3.2.5 Deposits of Islamic banks in Bahrain 

The law that regulates the operations of Islamic banking in Bahrain is contained in the 

Central Bank of Bahrain Rulebook volume 2 (Islamic banking) (2005). According to 

the Rulebook. the Islamic bank deposit is made up of demand deposits, savings 

deposits and time deposits. The demand deposit is based on the iwdiah contract 

·whereas; the savings deposit could be based on wadiah or mudharabah contracts. The 

time deposit in Bahrain just like in Malaysia and Indonesia is based on 11111dharabah 

contract. The muclharahah based deposits are warehoused in investment accounts. 

With a11 intent and purposes, therefore, the deposits under Investment accounts up till 

.lune 2015 can be legally described as Islam ic deposits in the three countries. For the 

purpose of this study. therefore. the deposits variable of the study is the investment 

account deposits which arc non-principal-guaranteed and can, therefore. be 

appropriately classified as Islamic deposits. 

3.3.3 Financing-Deposit Gap 

This is the proportion of total financing assets of an lslamic bank relative to the total 

deposit (customers· investment accounts) liabilities it holds at a particular point in 

time. The financing-deposit gap is represented by financing-deposit ratio in rbe bank. 

According to Samad and Hassan (1999), a higher financing deposit ratio indicates that 

a bank rakes more financial stress by making excessive financings. This implies that 

the bank' s deposits arc less than the size of its financing. A deposit profile of a bank 

that is falling below the financing activities of the bank necessarily puts the bank in a 

tight liquidity position. 1n order to supplement the shortfall in deposits. a bank that is 

experiencing a deposit gap would have to source money from other sources, usually. 
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at a higher cost (Ari lf & Rosly, 2011 ). This inevitably forces the bank to maximise jts 

income from the available deposit. This can motivate such bank to direct the available 

fonds to higb yield but high risk investments. This situation would create bigb 

potentials for credit defaults. Therefore,the lower financing-deposit ratio is always 

favourable to higher financing/deposit ratio (Samad & Hassan. J 999).On the other 

hand, too low a financing-deposit ratio could also mean that the banks are not 

maximising their investment oppo11unities. 

3..3.4 Financing concentration 

The concentration of financing rn fcvv· sectors, fcyv products or risky assets is 

measured by the proportion of the financing on such products. assets or few sectors to 

the total financing. A number of methods are used to measure p011folio concentration 

of bank's credit. Some of these are Hirscbman-Herfindahl Index (HHJ). Shanon 

Entropy (SE). an Absolute distance measure (Da) and Relative distance measure (Dr) 

(Behr, ct al. (2007). According to Tabak ct al. (2010), two traditional concentration 

measures that are normally applied are Hirschman-Herfindahl Index (I-IHI) and 

Shanon Entropy (SE). HHI is applied in this study because of its advantage of being 

sensitive to asymmetry (Calkins. 1983). ]t is also relatively simple in the calculation. 

Hirschman- Herfindahl Index is sometimes simply referred to as Herfindahl lndex. 

These measures are used to estimate the effect of loan concentration in one or more 

economic sector on bank's return and risk. The result is usually between 0 and I. 

High values mean high concentration v.·hile low values indicate more diversification. 

Behr, et al. (2007), state that the lower limit for the HH I is 1 /n when the exposure is 

diversified while the upper limit is I when all financings are granted to one sector. 
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region or on one product. HHJ is also calculated by squaring the relative share of each 

product or sector of the total financing and summing the squares (Calkins. 1983). 

Hi 0 h values mean high concentration while low values indicate more diversification. :::, ~ 

More concentration in this study is considered greater credit risk and is seen as a 

measure of moral hazard reflecting the existence of unethical behaviour in Islamic 

banking. The moral hazard arises from the incentive incompatibility between the 

deposits and the banks. Depositors primarily desire the security of their investments in 

addition with reasonable returns. However, the banks who are the agents of the 

depositors have a conflicting interest of maximising their profits, notwithstanding the 

inherent risks of putting most of their eggs in one basket. Because of the level of 

trusts reposed in the banks by tlie depositors and unequal access to infonnation, the 

depositors cannot perfect I y monitor the banks. Lal din and Furqani (2013) ,vhile 

discussing the fundamental principles of Maqasid al-Sharia contend that the essence 

of lslamic finance is to enshrine just and fair financial system which ensures equitable 

mobilisation and distiibution of economic resources and promote fair and transparent 

financial practices with ethical stand.Maqasid al-Sharia 's objective, according to 

Ariff and Rosly (201 l ). is to ensure that any product that is offered to the public has a 

positive impact not only on bank earnings but also, on consumer welfare and financial 

stability. Therefore, if the banks (as agents of the depositors) having infom1ation and 

knowledge of the 1isk in11erent in financing concentration and choose to go ahead 

then, they are exposing the depositors (as the principals) to a high investment risk and 

general financial instability. 
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The very nature of mudarabah deposits theoretically under Sharia. that it is non­

principal-guarantecd and that in the case of loss, the depositors bear the entire loss 

may. in fact , provides an incentive for moral hazard. This becomes more obYious 

because, under Sharia, according to A riff and Rosly {2011 ), an Islamic bank as a 

mudarib is not required to hold capital. ·'To require the bank, as a mudarib, 10 use 

own equity to support risky assets is contrary to the principle of mudarabah" (Ariff 

&Roslyn, p. 308). 

3.3.5 Real GDP and Non-performing financing 

11 has been found that economic expansion (GDP growth) is negatively related to non­

perfo1111ing loan (Adebola et al., 201 I; Al-Wesabi& Ahmad, 2013: Louzis et al. 20] 2: 

Saurina& Jimenez. 2006). Tbe hypothesis according to Louzis, et al. (2012) is thar 

during the economic boom, non-perfonning loans become relatively lmv ho,vever 

when economy contracts non-perfonning loans increase. This is because, during the 

economic boom, borrowers have enough income to service their loans and banks are 

encouraged to expand their credit facilities. However, as the boom period continues, 

competition increases among banks and credit becomes easily available to low-quality 

borrowers. \\Then the growth declines and recession set in, low-qua I ity bonowers 

become quickly exposed and non-perforn1ing loans increase. This is in agreement 

with the conclusion of Saurina and Jimenez (2006). This finding is also confirmed by 

AI-\Vesabi and Ahmad (2013) in their study of the credit risk ofGCC countries. They 

also conclude that when GDP is declining, non-performing loans will go up. 
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Boduri ('.2014) asse1is that for ban.ks to guarantee their financial stability, maintain 

good quality assets and m1mm1sc credit risk they have to constantly monitor 

economic circle carefully. In his studies on the effect of the growth of real Albanian 

economy, Boduri (2014) find an inverse relation between banks' non-perforn1ing 

loans and the growth of the real economy. 

3.3.6 Inflation 

Another factor that can trigger credit risk is inflation. Demirguc-Kunt and Detragiacbe 

( 1998) find that increased risk of the banking sector could result as a consequence of a 

high rate of inflation. This is because high and volatile nominal interest rates 

associated \Vith high inflation make it difficult for banks to perform maturity 

transfo1111ation. The increase in sho1t-te1111 interest rates may be due to various factors 

such as an increase in the rate of inflation. High real interest rates are likely to 

adversely affect banks· balance sheets as high lending rates may lead to large non­

perforn1ing financings (Demirguc-Kunt & Detragiacbc, I 998). Adcbo la, et al.(2011) 

in their study of non-performing of financing of Islamic banking system in Malaysia 

between January 2007 and December 2009 find inflation to have a negative and 

sigi1ificant effect on non-performing financing. 

Also, the result of the study by (Rivi and Sheheryar khan, 2015) in Pakistan concludes 

that inflation has a negative impact on non-perforn1ing loans in Pakistan. Perry (I 992) 

posits that the effects of inflation on a bank's perforn1ance depend on whether the 

inflation had been anticipated or unanticipated. He says that for anticipated inflation, 

banks can adjust the interest rate on their credit facilit ies and thereby keep the growth 
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of their revenue foster than the rate of int1ation. Anticipated inflation is expected to 

have a positive relationship with banks' perfom1ance. In the same manner, an 

unanticipated inflation could have a negative impact on banks· performance. An 

unanticipated inflation redistributes wealth fi·om creditors to debtors. Jfbusiness firms 

arc net debtors they would gain from inflation (De Alessi. 1964). This increases the 

capabilities of business firms to service their debts and thereby reduce the de fault 

possibilities. Therefore, when inflation is unanticipated we would expect inflation to 

lrnve an inverse relationship with the credit risks of banks. 
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Table 3.1 

Variables and !heir ,\;Jea.rnremcnt 

VARIABLE 

Credit risk 
(DV) 

(IVs) 
Con ven ti onal 
Jnterest rate 

Rate of 
Return(ROR) or 
Rate of Profit 

Financing(loan)/ 
deposit Ratio 

Fina1Jcing 
concentration 
(moral J1azard) 

Real lncome 

Inflation 

MEASUREMENT 

Non-performing loans(Non­
performing financing) / 
Total loan (Financing) amount 

3 months average deposit rate as 
given by Central bank 

3-month average rate of return 
on deposit for the Islamic 
banking sector 

Total financing(loans) / Total 
deposits 

Product or sector or regional 
financing concentration/ Total 
financing 

Real Gross Domestic Product 
(Real GDP) 

Inflation Rate 
Consumer Price Index 

Money Supply .\12=M I 10 + Quasi-moncy11 

Exchange Rate Domestic currency exchange 
rate to US currency 

Credit Expansion Loan/financing growth 

3.3.7 Real money supply 

PREVIOUS STUDJES TH.A.T 
APPLIEDTHE SAME VARl.-'\BLE 

Tchulu, and Olana, (2014). 
Al-\Vesabi and Ahmad (2013) Ahmad. 
and A riff (2007) 
Ahmad and Ahmad (2004). 

Kasbif and Mohammed (2013) 
Obiyatlrnlla (2004) 

Obiyathulla (2004) 
Haron and Wan Azmi (2008) 
Zaino] and Kassim (2012) 

Samad and Hassan ( J 999) 
Ahmad and Ariff(2007), 
Ahmad and Ahmad (2004) 
Al-Wesabi and Ahmad ( 2013) 

Hooks and Robinson (2002) 
Ahmad and Ahmad (2004), Cebenoyan 
and Strahan(2004).Ahmad and Ariff 
(2007) 
Castro (2013) 
Haro and Wan Azmi (2008) 
Loayza and Shankar (2000) 

Al-W csabi and Ahmad (2013) 

Bl\'M (Bank Negara Malaysia) 

BNM (Bank Negara Malaysia) 

Das and Ghosh (2007) 

Money supply is an important instrument of monetary policy. The money supply 

employed for the srudy is M2 which is defined as the sum of currency in circulation, 

1
'' M 1 = Currency in <.:in:ulation + demand deposits 

11 
Savings deposits+ fixed dcposils + NIDs (Ncgoti~ble Instruments of Deposits)+ Rcpos (Repurchase 

Agreements)+ Foreign currency deposits - other deposits. 
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demand deposits. savings deposits. fixed deposits Negotiable Instruments of Deposits, 

Rcpos foreign currencies and other deposits. Monetary authorities can manage interest 

rates, inflationary rates, and credit creation tlu·ough the expansion or contniction of 

money supply into the economy. According to Beny, Harrison, Thomas and 

\Veymarn (2007). money is an important transmission mechanism from monetary 

policy to the economy. 

In all these, the role of the banking sector, according to Berry, et al. (2007). is very 

important in creating broad money. They assert that the supply of money will depend 

on the behaviour of the banking sector because banks intermediate funds by taking 

deposits and lend to borrowers. They argue that 111011etary policy that reduces interest 

rates makes bonowing from the banks more attractive and thereby encourages credit 

expansion. On the other band, a contractionary monetary policy has the effects of 

leading to higher bank lending rates. This discourages bank bonowing and for the 

existing bonowers, it increases their liabilities to the banks which often result into 

nonperfonning loans. 

3.4 Population and Data Collection 

The population of the sh1dy consists of all the Islamic banks operating in Malaysia. 

Indonesia and Bahrain betv>'ecn the period 2007-20] 5: Q2.The data, therefore, cover 

t11e period 2007-2015: ()2_ Malaysia has 16 Jslamic banks; lndonesia has 12 while 

Bahrain has 24 Islamic banks as at second quarter of 2015 (see Appendix F for the 

comprehensive lists of the Islamic banks). 
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The selection of the Jslamic banking in Malaysia, lndonesia and Bahrain as the 

study's case study is very important in many significant ways: 

1. Malaysia and Bahrain are the hubs of the global Jslamic finance and banking. 

The tv.'o countries have and continue to put in place institlltions and strnctures 

that provide supports for tbe grmvth and development of Islamic finance and 

banking 

11. Indonesia, on the other hand., is the country with largest Muslim populations in 

the world and has also put in place strategic plans and institutional frameworks 

to enhance the growth and development of Islamic banking in the country. 

The Islamic banking considered in the study is the falamic banking operations by the 

full-fledged Islamic commercial banks in each of the three countries. The data used in 

the study arc quarterly macro data for Islamic bank-specific variables such as Islamic 

banking deposits. total financing, impaired financing, financing-deposit ratios (FDR) 

and sectoral distribution of financing (shmving the level of financing concentration). 

Other data are for macroeconomic variables such as real GDP, money supply, interest 

rates.the rate of return on deposits of Islamic banks, inflation and exchange rates. 

These data are obtained from secondary sources. The bank level data are quarterly 

aggregate data for lslamic banking collected from the statistical reports (Statistical 

Bulletins) of the Central banks of each country. The data for the macroeconomic 

variables are also quai1erly data obtained from the statistical reports of each of the 

countries· central banks. In Malaysia for example, the data \Vere collected from the 

monthly statistical bulletins of the Bank Negara Malaysia. In the case of Indonesia, 

the data \Vere collected from Islamic banking statistics reports, financial stability 

review and 1ndonesian monthly statistics. Similarly. data for the Islamic banking in 
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Bahrain were collected from Statistical Bulletins, Economic indicator report and CCB 

Rulebook 11. 

3.5 Econometric Model specification 

The study employs ARDL Bound Testing approach to cointegration otherwise called 

Bound Test to determine the long run relationship among the credit risk of Islamic 

banks, conventional banks' lending rates, financing concentration , financing-deposit 

gap, credit expm,sion, real income, money supply. and exchange rates. ARDL was 

introduced by Pesaran and Shin ( 1999) and Pesaran et al. (2001) for the bound testing 

of cointcgration. However, it is important to note that there are other several 

approaches to cointegration. VECM (vector error conection model) is another 

econometric model that has been used by many studies to investigate cointegration 

among variables. Hov,;ever, for VECM to be applicable, all the variables must be 

integrated of order one, i.e. I (] ). However, because of the different levels of 

integration of the variables having a mixture of I (0) and I (I), ARDL becomes the 

most appropriate method of estimation for the study. Figure 3.2 compares ARDL 

against VECM and VAR. 

ARDL Bound Testing approach to cointegration has a number of advantages over 

many other cointegration analysis methods. For example, it is efficient for the 

estimation of a mixture of I (0) and I ( 1). That is, unlike VAR and VECM, ARDL can 

be applied whether the explanatory variables are integrated of order I or O (Pesaran et 

al., 2001 ). ARDL also possesses greater capacity than Engle mid Granger ( 1987) and 

Johansen and Juselius (l 990) to accommodate small samples (Narayan & Smith, 
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2005). Furthermore, ARDL allows different variables to be assigned with different 

optimum lags. This is not possible with other approaches of cointegration. According 

to Ozturk and Acararci (2010). ARDL involves just a single reduced forn1 of the 

equation which makes it easy to implement. 

DATA INFORMATIOl'i 

STATIONARY AT 

Level 1(0) 

VAR 

Figure 3.2 

The.flow of ARDL Model 

VECJ'vl 

UNIT ROOT 

TEST 

ALL VARIABLES 

AR£! (I) 

COI:\TTEGR-'\ TIO:\ 

ARDL BOUND TEST 

ARDL ESTl\1ATES 

ARDL LONG RUN 

COEFFICIENTS 

ECM 

Adapted from Affandi Mahfudz et al. (2016) 
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The following general ARDL equation for two-variable Y, and X, is presented: 

)! 111 

Ye=µ+ I ai yt-i + LhXi-i + ut ........................... ..... . .. (1) 
i=l i=O 

Equation (2) is a reparametrization of ARDL equation (1) 

n m 

L\.Y1 = /Jo+ L /J1 flYc- i + L.82 L\.Xr-i + a1Y1-1 + a2X1-1 + Ui ...... • ... (2) 
i=l i=O 

According to Pesaran et al. (200 I), ARDL Bounds Testing approach tests the null hypothesis 

that the variables are not coinregratcd is stated as Ho: 81=02=8.,=04= 0 against the alternative 

hypothesis that the variables have long run relationship, H l: 01:;c827"84 84=t=O.Thc ARDL 

involves two stages. The first stage is to investigate the existence of long-nrn relationship 

bet-ween the variables by computing the F-slatistics. F-statistics test the joint significance of 

the parameters. The computed value of F-statistics is compared with the rwo bounds 1(0) and 

I(]) critical values. The existence of cointegration is established if the computed F-statistics 

is greater than the upper bound critical value. On the other hand, if the value of F-statistics is 

lower rhan the lower bound critical value, non-existence of cointegration is therefore 

established. However. if the value of F-statistics fal ls between the two bound critical 

values, the result is inconclusive. 

After cointcgration among the variables has been established through the F-statistic, 

error co1Tection model is estimated. At this stage the coefficients of the long run 

relations are estimated and eJTor correction model associated with the long-run 

estimates obtained. ECM indicates the speed of adjustment to the long-run 

equilibrium. That is, it determines how much of the adjustment to the long-run 
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equilibrium lakes place in each period. The ECM mus! have a significant probability 

value with a negative coefficient (Raji, ct al.. 2014). 

3.5.1 The Analytical Model 

The empirical model specification for the study is 

CR;, = 0o + p,IR;,, 02FC, + p3FDRit +p4GDP;, + PsLRMit +f><,EXCit +. ... ..... (3) 

\Vhere CR represenls credit risk defined as !he ratio of no11-perfom1ing financing to 

total financing and IR represents average lending rates of the conventional banks. IR 

is used here for a number of reasons. One. there is the need to investigate the effects 

of the conventional interest rates on the credit risk of Islamic banks. Also, base 

lending rales, LIBOR and KlBOR have been used as proxies for financing rates in 

some previous studies such as Al-Wcsabi and Ahmad (2013). FC represents financing 

concen1ra1ion in particular economic sector \:vhile FDR stands for Financing-deposit 

ratio \\.foch proxies financing-deposit gap. LGDP is the natural logarithmic form of 

GDP (at constant prices) represents real income, LRM for money supply and EXC 

stands for the exchange rate. 

3.5.1.1 ARDL estimation: Rate of return on deposit oflBs and interest rate 

model. 

To answer the research question l, the con-esponding objective is: 

To examine the long-run relationship between the rates of returns on deposits of 

Islamic banks and interest rates on deposits of conventional banks in Malaysia, 

Indonesia, and Bahrain. 
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To achieve this objective, ARDL (Autoregressive Distributed Lag) approach to 

cointcgration is used. ARDL model is used to examine the long-run association 

between rate of return on tem1 deposit of Islamic banks and the interest rate on tenn 

deposit of conventional banks and real income and money supply as the control 

variable. 

The specific model 

ROR;, =Po + PdRD;1 + P,LRM1 -P4LGDP;,- £;, . . . . . . ....................... ....... . . (4) 

The ARDL model specification is given as follows: 

n n 1~ n 

L:iRORr = fJo + I /31 L:iRORt-i + I {J2 L:i/RDt-i + L (33 L:iLRMt-i + I /31 L:iLGDPt - i 
i =l i = O i = O i = O 

In this model, ROR represents the rate of return on three-month tenure deposits of 

Islamic banks vvhile lRD stands for the interest rate on three-month term deposit of 

conventional banks. LRM also represents a natural logarithmic form of the real 

money supply. The money supply used in this study is M2. LGDP represents a natural 

logarithmic form of GDP representing real income in the economy. 

6.= the first difference operator 

u, = error tenn 

Therefore, the first step is to rest each variable to detennine its order of integration. 

Augmented Dickey-Fuller (ADF) approach of unit root testing can be caffied out to 

investigate the series stationarity and order of imegration. The result of the unit root 
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test would dete1111ine whether the variables are integrated or not and give the order of 

integration. 

The test for unit root in time series data is very important. This is because regression 

equation of non-stationary data can only produce a spurious result. According to 

Asteriou and Hall (2011), if variables are integrated of different orders, regression 

equations are meaningless. Data are stationary if the mean and the variance of the 

time series data arc constant over time. lf the mean and the variance are increasing or 

trending with time, it means that the data is not stationary. Causality tests were also 

carried out to dete1111ine the causality between the variables and its direction. 

3.5.1.2 The Toda-Yamamoto approach to Granger causality test 

Once the existence of long run association (cointegration) has been established among 

the variables, we then conduct causality tests using a modified Wald test (MW ALO) 

proposed by Toda and Yamamoto (1995). The procedure is found to be superior to the 

ordinary Granger causality tests. as it takes care of the problems associated with the 

non-stationary or cointegration between series ,-,,,hen testing for causality (Farhani. et 

al., 2014: Wolde-Rufael , 2005). Toda-Yamamoto approach to causality test, 

according to Kassim and Abdul Manap (2008) has the advantage of being a very 

simple procedure at the same time able to overcome many problems associated with 

the traditional Granger causality approacl1. The basic idea of tbe Toda-Yamamoto 

approach according to Wolde-Rufael (2005, p.896), "is to artificially augment the 

correct VAR order, k, by the maximal order of integration, say dmax- Once this is done, 

a (k + dm:,x)th order of VAR is estimated and the coefficients of the lagged 
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d,m,xvectorare ignored". This means that in order ro conduct theToda-Yamamoto test, 

the order of integration (d,,w,) and the optimal lag k have to be determined. The 

"simple method of adding extra lags intentionally in the estimation should be very 

useful in practice" (Toda & Yamamoto, 1995, p.246). 

3.5.1.3 The causality model 

3.5.1.4 ARDL: Size of Islamic banking deposit - interest rate model 

To achieve the objective 2 to investigate the long-run relationship between the 

conventional banks' deposit rates and the size of deposits of Islamic banks. ARDL 

model was also applied. The test was conducted to include other determinants of 

deposit size of Islamic banks. 

The model is given as 

LDP;1 - po+ 01RORit + ~2IRDit + ~3LGDP;1 + t;1 ...... .. .................. (7) 

Where LDP is natural logarithm fom1 of deposits of Islamic banks and ROR is the 3-

month rate of return paid on deposit accounts by Islamic banks. IRD is 3 month­

tenured deposits rates of interest in conventional banks. LGDP, on the other hand, 

represents natural logarithm form of gross domestic products (GDP at constant 

prices). 

From the general model, we then develop the ARDL model. 

n n n n 

ti.LRDPt = /30 + L /31 t:.LRDPt- i + L /32 l:iRORt-i + L /32 MRDt - i + L /33 t:.LRGDPt-i 
i = l i = O i=O i = O 

+ a1 LRDP1_ 1 + a2 ROR1_ 1 + a3 !RD1_ 1 + a4 LRGDt -1 + U1 . .. ••.... •..... (8) 
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3.5.1.5 Diagnostic tests 

To ensure that the models are free from the problems of autoe01Tclation (serial 

correlation) Breusch-Pagan LM (Lagrange Multiplier) test will be performed on the 

results of the model estimation. The essence of the test is to detect the presence of 

problems of omitted variables, model misspecification, and systemic e1rnr 

measurements. 

Another diagnostic test that will be can-ied out is the test for beteroskedasticity in the 

rnodels. Heteroskedasticity problem occurs in a model when the CLRM assumption 

that the enor terms should have constant (equal) variance independent of i is violated 

(Asteriou and Hall, 2011 ). Breusch-Pagan LM test and the ARCH test \Vill be used to 

achieve this objective. 

3.5.1.6 ARDL: Financing-deposit gap/ Credit risk model 

To achieve objective three of the study of investigating the long-run relationship 

between credit risk of Islamic banks and financing-deposit gap as measured by a 

financing-deposit ratio; ,ve employ ARDL approach to cointegration. 

n n n n 

!::.CRt = /30 + L /31 !::.CRr-i + L /32 !::.FDRi- i + + L /33 !::.LRGDPr-i + L /34 !::.LRMt - i 
i : 1 i=O i=O i=O 

n 

+ LfJs !::.EXCt - i + a 1 CRc-i + a 2 FDRi-i + a3LRGDt -1 + a4LRMt- i 

i=O 

+ a5EXCr-i + Uc ............ ...... ......... ...... ..................... ...... (9) 

The analytical model is given as: 

CR;t= Bo-B1 FDRit+B2LGDPit+B3LRMi, + B-1EXC;1 + sit ... ... ........ . . . ..... (10) 

The estimation of the models was performed using E-view software packages 
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3.5.1. 7 Model stability test 

Test for the stability of the models will be conducted using the CUSUM (cumulative 

sum of recursive residuals) and CU SUM SQUARE (cumulative sum of the square of 

recursive residuals). Cumulative sum of recursive residuals v,,·as proposed by Galpin 

and Hawkins ( 1984) to check the assumption of normality and other aspects of model 

misfits. A model is considered fit and stable if the graph is in between the two straight 

lines, representing upper and lower bounds at the 5% significance level. 

3.5.J.8 Financing concentration/ Credit risk relationship 

The model is aimed at ascertaining the relationship between credit risks in Islamic 

banks and financing concentration in few economic sectors. The model is applied to 

achieve the objective four of the study. The study adopts the model in Tabak, et al 

(2010) to measure the degree of diversification by using Hirschman-Herfindahl-lndex 

(HHl).According to Behr et al (2007) and Tabak et al (2010), the HHI has been 

commonly accepted a measure of market concentration. 

The relative exposure of bank bat time t to different economic sectors is measured by: 

HHT - L,rt .................. .. .. ......................... .... .. ......... ..(11) 

fj 
Nominal exposure 

Total exposure 

HHI index indicates a value ranging from near zero to 10,000 if the relative share of 

each sector is considered in percentage tenn. However, if each sector's share of the 

97 



total financing is considered in decimal tenns, HHI will range from O to l. Therefore. 

the nearer HHI to the maximum of I (or 10,000), the more concentrated is the loan 

po1ifolio. Jf. however. the index gives figures tending towards zero then. it shows a 

more diversified portfolio. As a rule, an HHI less than 0.100 (1 ,000) is considered to 

indicate a diversified p01ifolio: if HHI is between0.1000 - 0.1800 (1,000-1 ,800) is 

considered to indicate a moderately concentrated portfolio. If, however, HHI is above 

0 .1800 (1 ,800) is then, considered to indicate a highly concentrated pmifolio. 

3.5.1.9 Dynamic OLS: Financing concentration / Credit risk mode] 

Once the HHI has been detern1ined, regression analysis is conducted using Dynamic 

OLS (DOLS) approach to cointegration to estimate the long run relationship among 

credit risks, financing concentration, lending rates of conventional banks, money 

supply. credit expansion and inflation. The Dynamic OLS. according to Jackman and 

Lorde (2010) v,,as developed by Saikkonen (I 991) and generalised by Stock and 

Watson (1993). 

DOLS, according to Masih and Masih (1996) is a robust procedure to model long-nm 

or cointegrated relationships. Among the advantages of DOLS is that, it is a single 

equation method of estimation with the ability to allow for variables integrated of 

alternative orders. Jt eliminates the problems of simultaneity amongst regressors. 

DOLS is efficient m solving the problems associated ,:vith endogeneity and biases 

often experienced in small samples estimations (Stock & \Vatson, 1993; Masih & 

Masih, 1996: .I ackman & Lorde, 2010). 
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The general DOLS model is given as: 

k 

Cc = BXr + I al liX;_j + E1 .................................................... (12) 
j= -k 

Where X = [FC. IR. LMR, LFIN, INF], X 1is the subset of I (1) variables and Bis the 

vector of long-run coefficients. 

The analytical model is given as: 

\Vhere CR represents the credit risk of Islamic banks, FC represents financing 

concentration (HHI), IR average lending interest rate of conventional banks, LRM 

and LFJN are the natural logarithmic form of money supply and credit expansion 

respectively. INF represents inflation rate. 

In viev,r of the non-availability of data of the distributjon of financing of Islamic banks 

to the various economic sectors in Bahrain until 2013, we applied correlation method 

to estimate the relationship betv,reen credit risk and portfolio concentration. The 

con-elation method is usually used to measure the strength of the relation bet·ween two 

variables. According to Gujarati (1992), if the interest is to find the strength of the 

relationship between two variables, it can be determined by the coefficient of 

conelation. The coefficient of Conelation is defined as: 

P = Cov(X.Y) 
GX CTY ....... •..... . •... . . • ... •..... . . . .. . ...... . .... (] 4) 

\Vhere p (rho) denotes the coefficient of correlation. Gujarati ( 1992) farther defines 

conelation as a measure of linear relationship between two variables. Conelation is 
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the ratio of the covariance between two variables div1ded by their respective standard 

deviations. 

3 .6 Summary of the Chapter 

The chapter discusses the research methods and design used in the study. The chapter 

also explains the types and sources of the data. The research framework was discussed 

and the variables were explained. The chapter describes how the variables were 

measured and past studies that have equally applied the same variables. Econometric 

models used to achieve the various objectives weTe presented. The chapter also 

presents the software packages used for the model estimations. 
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CHAPTER FOUR 

El\1PIRICAL RESULTS AND ANALYSJS 

4 .1 Introduction 

The chapter presents the results of the analysis conducted providing empirical 

evidence of the relationship between interest rates on deposits of conventional banks 

and rates of return on deposits of lslamic banks. lt also presents the empirical 

evidence of the influence of conventional interest rates on the deposit s ize of Islamic 

banks. The effects of financing concentration on the credit risk of Islamic banks were 

examinc.d and the empirical results are presented in the chapter. The chapter presents 

the results of the unit root tests on the variables. results of the tests of cointegration 

among the variables. Also presented are the results from the various estimations to 

investigate the relationship between the non-perfom1ing financing (credit risk) of 

Islamic banks and variables, such as conventional interest rates, financing-deposit 

gap, financing concentration. real income, money supply, credit expansion, exchange 

rate, and inflation. The chapter is finally concluded by the summary of the findings. 

4.2 Empirical findings 

4.2.1 Unit root test 

J n order to implement the cointegration test between the time series, there is tbe need 

to establish their order of integration. Accordingly, ADF (Augmented Dicky Fuller) 

test was applied to test for unit root in each of the variables. Automatic lag length 

selection using Schwarz infom1ation criterion ,vas applied. The Null hypothesis (Ho) 

is that the time series has unit root (i.e. not stationary). We compare the calculated 
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ADF t-statistic v.·ith Tes1 Critical Value at 5% significance level. If the ADF t-statistic 

value is less than the critical value at 5°/4) level of significance, we cannot reject the 

null hypothesis. This means that the variable has a unit root, meaning that it is not 

stationary at level. 

Table 4.1 

Unit Ro01 Test 

Country Variable Model Level Level First Difference 

Type ADF Critical ADF Critical 
Value Value 
@5% @5% 

alaysia ROR C -2439952 -2.957110 -3.747277*** -2.9571 I 0 

lRD C -2.354896 -2963972 -5.354275*** -2.99 ) 878 

LRM C -0.753961 -2.954021 -5.022815'"'* -2.957110 

LGDP C -1.006528 -2.954021 -5.308613*** -2.957) 10 

Indonesia ROR C -2.059354 -2.954021 -5 .077066** * -2.957110 

JRD C -3.587217** -2 .9571 IO 

LRM C -2.507054 -2.96041 1 --4.766713*** -2.967767 

LGDP C -0.210 I 66 -2.963972 -7 .938290*** -2.963972 

Bahrain ROR C -2500738 -2.963972 -7328042*** -2.963972 

fRD C -4.688939*** -2.954021 

LRM C -4.099516*** -2.981 038 

LGDP C -0.568965 -2.954021 -5 .864698*** -2.957110 

Note: critical values are at 5%. Also, **and*** represent the critical value at 5% and 
1 % level of significance respectively. Also, ROR represents Rate of return on 1B 's 
deposits, IRD indicates Interest Rate on Deposits of conventional banks. LRJv1 and 
LGDP stand for the Logarithmic fonn of Real Money supply and Real income 
respectively. 

Vle then proceed to the first difference and conduct the test on the variable at first 

difference. Jf on the other hand, the calculated ADF t-statistic is greater than the 
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critical Yalue and is significant at 5%. we then r~ject the null hypothesis meaning that 

the variable bas no unit root and thus stationary. If a variable is stationary at the level, 

it is labelled I (0). If on the o ther haD<l, it becomes stationary only at first di fference. it 

is label led I (1). Table 5 shows the result of unit root test for ROR, IRD LRM and 

LGDP in Malaysia. Indonesia and Bahrain. 

For Malaysia, the result shows that ROR, IRD, LRM and LGDP are not stationaty at 

level. The ADF slatistics for each of the variables are lo·wer than the critica l values at 

5% significance level. Therefore, the null hypothesis that the variables have unit root 

at level cannot be rejected. However, they became stationary at first difference l( 1 ). In 

tJ1e case of Indonesia. ROR, LRM. and LGDP all became stationary only at first 

difference while JRD is stationary at level. As for Bahrain, IRD and LRM were found 

to be stationary at the level. I(0) whi le ROR and LGDP became stationary al first 

difference, J( I). The fact that the variables are integrated of different orders suggests 

ARDL as the appropriate approach to cointegration in this study. 

4.3 ARDL Bound Tests for the long run relationship between ROR and IRD 

T o answer the research question one and achieve the corresponding objective of 

detennining the long run relationship between the rates of return on deposits of 

Islamic banks and interest rates on deposits of conventional banks in Malaysia, 

Indonesia. and Bahrain , ARDL approach to cointegration was conducted. The results 

of the ARDL estimations are presented in T able 4.2. The relationship is further 

illustrated by graphical representations showing co-movement between the rates paid 
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on the two types of deposits. These are presented in Figure 4.1 and 4.2 for Malaysia, 

Figure 4.4 and 4.5 for Indonesia and Figure 4.6 and 4.7 for Balu-ain. 

4.3.1 Results of the ARDL Bounds tests for the ROR models (Malaysia). 

Results of Bound test shov,'ing the long run relationship ( co-integration) between the 

variables in the models for Malaysia, Indonesia and Bahrain are presented in 

Table4.2. Four different models were run for each of the countries. Each of the 

models has each of the variables as the dependent variable. The results show the 

existence of the long run relationship or otherwise for each model in which each of 

the explanatory variables takes a turn as dependent variables. However, the model 

that is imp01tant to the study is the model in which ROR stands as the dependent 

variable. To establish the existence of cointegration, the computed F-statistic must be 

greater than the upper bound critical value at a particular significance level. On the 

other hand, if the F-statistic is lower than the lower bound critical value, non­

existence of cointcgration is therefore established. Hov,1ever, if the F-statistic falls 

bet\veen the two bound critical values, the result is said to be inconclusive. 

In case of the model for the Jslamic banks in Malaysia the result sbo,vs the existence 

of the long-run relationship (cointegration)between the rate of return (ROR) on 

deposits of Islamic banks, and interest rates (JRD) on deposits of conventional banks, 

real money supply (LRM) and real income (LGDP). For example, in the equation of 

ROR as the dependent variable and conventional 1nterest rate (IRD), real money 

supply (LRM) and real income (LGDP) as explanatory variables, the F-statistic value 

is 5.13 which is higher than the upper bound critical value 4.35 at 5% significance 
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level. This means that interest rate, real money supply, and real income are jointly 

integrated v-.1ith ROR i.e. that is they jointly have long run relationship with the rates 

of return paid on the deposits of Islamic banks. 

Table 4.2 

Result of"Bounds testing 

F-Statistics 

Malaysia 

I(O) 
2.72 

FROR [RORIJRD, LRM , LGDP] 
F11m[IRDIROR, LRM, LGDP] 
FrnM [LRMIROR, TRD, LGDP] 
FL(mr [LGDPI ROR, lRD, LRM] 

Indonesia 
FRoR [RORIJRD, LRM, LGDP] 
Fmn[IRDIROR, LRJvf, LGDP] 
F Ll(\1 [LRMIROR, IRD, LGDP] 
f LGDI' [LGDPI ROR, IRD, LRM) 

Bahrain 

10% 
1(1) 

3.77 

5.13** 
4.29* 

13.09*** 
13.98*** 

4.86** 
6.50**~ 
8.93*** 

14.30*** 

fROR [RORllRD, LRM, LGDP] 5.79*** 

Fmri[IRDIROR, LRM, LGDP] 46.82*** 
h ,RM [LRMIROR, IRD, LGDP] 3.49* 
Fwor [LGDPI ROR, IRD, LRM] 3.71* 

1(0) 
3.23 

Critical Bound Value 
5% 
I(l) 
4.35 

1(0) 
4.29 

1% 
I( 1) 
5.61 

NOTE: ***,**and * represent 1 %, 5% and 10% level of significance respectively 
Also, ROR represents Rate of return on TB 's deposits, IRD indicates Interest Rate on 
Deposits of conYentional banks. LRM and LGDP stand for the Logarithmic fonn of 
Real Money supply and Real income respectively. 

The existence of the long-run relationship between the rate of return on Islamic 

deposits and the explanatory variables as indicated by the results of the bound tests in 

Table 4.2 is also complimented by the ECM (Enor-Correction Mechanism) with a 

negative coefficient of -0.223679 and significant at 10% with a PV 0.071. The ECM 

indicates the speed of adjustment in which the variables attain the long-run 
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equilibrium. In addition to the results of bound tests, the long-nm relationship 

between the rates of return on Islamic deposits and interest rates on deposits of 

conventional banks in Malaysia is fuither confim1ed by the long-run coefficients of 

the explanatory variables presenred in Table 4.3. Interest rates on conventional 

deposit (IRD) have a coefficient that is positive and significant at 5% level. 

This finding, therefore, answers the research question number one that interest rate on 

conventional banks' deposits does not only have a long-nm relationship with the rate 

of return on deposits of Islamic banks, it does indeed influence the behaviour of the 

rate of return of deposits of Islamic banks. The result shows the conventional interest 

rate (]RD) with a positive coefficient and significant P-value. This indicates the 

capacity of the interest rate to predict the movement and direction of the rate of return 

on deposits of Islamic banks in Malaysia along its ovm direction. That means the 

interest rates on deposits of conventional banks have a positive and significant 

relationship with the rates of return on deposits of Islamic banks in Malaysia.The 

finding of the existence of the long nm relationship between interest rate on deposit of 

conventional banks and rate of return on deposits of Islamic ban.ks in this srudy 

suppoiis the findings of some previous studies (Obiyathulla, 2004; Obiyathul la, 2008; 

Baron & Ahmad. 2000; Takayasu, 2013; Ergee & Kaytanei, 2014; Anuar, et. al, 

2014). 

4 .3.1.1 Implications of the effects of IRD on ROR to depositors of Islamic banks 

Depositors keep their monies with banks either for safe keeping, transaction or 

investment purposes. Each type of the deposits has legal implications within the 

context of Sharia as espoused in IBA 1983 and IFSA 2013 in the case of Malaysia for 
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example, in tem1s the guarantee of retum of the capital sum. Depositors whose 

objective is safekeeping of their deposits can utilise wadiayaddhamanah. This type of 

deposit contract ,vith the bank: guarantees the return of capital to the depositor. This 

does not impose an obligation on the bank to pay any return except gift (hibah), which 

is at tbe discretion of the bank. The depositors, who desire a return on their funds, 

keep their funds in investment accounts (mudarabah ). 

Under the IBA, 1983 and particularly IFSA, 2013 deposits in investment accounts are 

non-principal guaranteed contracts. This means that unlike deposits under wadia and 

wakala contracts, deposits under mudarabah contracts arc based on profit sharing 

concept ,vith no guarantee for return of the capital. 

Deposits in investment accounts (mudharabah) according to Rosly and Zaini (2008) 

make the bulk of the total deposits of the Islamic banks in Malaysia . To benchmark, 

the returns on these deposits on the interest rates of the fixed deposits of the 

conventional banks which are usually very low are to subject the investment account 

holders to low yield with the risk of no guarantee of return of their capital. This is in 

contrast with deposits with conventional banks in which the banks guarantee 

depositors fixed returns as well their capital (Rosly & Zaini, 2008). \Vhereas, in line 

with the principle of Sharia, Muslim holders of investment accounts under 

mudharabah contract aim to achieve tvv·o objectives viz, ( 1) to screen their wealth 

from riba and (2) to earn optimum returns on their investment through profit or loss 

sharing arrangements. 
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Table 4.3 

ARDL coinlegration and the long-run coefjicie/1/s 

ROR IRD LRM LGDP 

ROR 1.341 l 95**" 0.088399 0.045645 

(0.281500) (0.090690) (0.055874) 

[4.764458] (0.97473 l] (0.816930] 

IRD O.497867H -0.202088 ** -0.) 16727* 

(0. 177059) (0.090952) (0.056119) 

(2.81 1867] [-2.221913) (-2.079994] 

LRM -5.009532 -0.705121 -0.683782*** 

(3.035214) ( 1.263850) (0.030227) 

(-1.650471] (-0.5579 I 5] [22.621851] 

LGDP 7.363298 1.04 I 958 1.21794 I*** 

(4.26341 0) (1.707872) (0.062357) 

[ 1. 121091 J (0.610091) [19.531620) 

C -42.622435* -7.272453 -5.228903*** 6.18131 6*** 

(24.337884) (9.645567) (0.859738) 0.3361 JI) 

l-1.75 l 279) [-0.753967] [-6.08 I 972] [18.390688] 

NOTE: ***,**and * represent 1 %, 5% and 10% level of s ignificance respectively. 

Also, ROR represents Rate of return on IB 's deposits, IRD indicates Interest Rate on 
Deposits of conventional banks. LRM and LGDP stand for the Logarithmic fom1 of 
Real Money supply and Real income respectively. 

To achieve the objectives of screening their income from interest and safeguarding 

their investments, Muslim investors repose implicit trust in the managers of the 

Islamic banks with their funds. The implicit trust of the depositors in the banks creates 

moral hazard in the management of the deposits of lslamic banks. The moral hazard 

arises from the action of the banks to benchmark the rates of return on Islamic banks ' 

deposits on conventional deposit interest rates and pay the depositors sub-optimal 

returns in the name profit-sharing. Under the Sharia principles, the rate of rerum on 

Islamic deposits (investments) can only be determined ex-post on the basis of the 

acnial profit realised from business activities (Nairn & Zaino!, 2015). According to 

Anuar et al. (2014 ), there is a gap between the theory of Islamic banking theory and 

practice. Anuar et al. (2014, p.46) conclude that the "disparity in the expectation and 
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practice of Islamic banks will increase the reputational risks and negatively impact the 

future of Islamic banking industry globally" . 

Examination of the long-run relationship that exists when each of the other 

explanatory variables takes a turn as dependent variable sbows the results as 

contained in Table 4.3. By considering interest rates on deposits of conventional 

banks (TRD) as the dependent variable, the bound result also shows the existence of a 

long-run relationship (cointegration) between IRD and ROR, LRM, and LGDP with 

F-statistic 4.29. Also, cointegration is observed when money supply(LRM) takes a 

turn as the dependent variable with an F- statistic value of 13.09.Similarly, in the 

model in which real income LGDP becomes dependent variable. the F-statistic is 

13 .98 which is greater than the critical value even at l % level. For each of the four 

models. cointegration among the variables is therefore established. 

The long run relationship between the rates of return on deposits of Islamic banks and 

interest rates on deposits of conventional banks in Malaysia is also illustrated 

graphically in Figures 4.1 and 4.2 as represented by their co-movement throughout the 

study period. From the graphs in Figures 4.1 and 4.2, it is clearly observable that both 

ROR and JRD rise and fall together throughout the period of the study (2007: QI 

2015: Q2). 
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Figure 4.1 
Co-movement between rate of return on deposits ollBs and interest rates (Malaysia) 
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Figure 4.2 
Graphs ofROR, JRD. LRM and LGDP (Malaysia) 

Figures 4. 1 and 4.2 show the trend in the movements of the variables. From the 

figures, it could be observed that ROR (Rate of return on the deposit oflslamic banks) 

and fRD (interest rate on deposits of conventional banks) vvere on the downward 

movement from the third quarter of 2007 until the second quarter of 2009 and starred 

upward movement again in the last quarter of 2009. The changes in the trend of IRD 
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appears to precede that ROR; suggesting that the changes in ROR are caused by the 

changes in IRD. 

4.3.1.2 Diagnostic tests of the model 

A number of diagnostic tests were conducted on the ARDL model to ensure that it is 

free from problems of serial con-elations of the disturbance terms in the ARDL 

estimators. Test of heteroskedasticity demonstrates independence of the en-ors tem1 

from the explanatory variables. The results of the tests confi1111 that the model is fit 

and stable. The results of the tests are presented in Table 4.4 

Table 4.4 

Diagnostic tests on ARDL of ROR model (Malaysia} 

Country Test statistics LM Tests 

Serial correlation CHSQ (1) 0.3673 [0.2 158] 

Heteroscedasticity CHSQ ( 1) 0.8097 [0.9996] 

The probability values arc reported in the parenthesis [] 

The result of the test for serial correlati on of the residuals of the model as represented 

by the chi-squares of the Lagrange Multipliers (LM) statistic shows that the model is 

free from serial c01Telation. 

ln conclusion, the results of the bounds testing, the ARDL long-run coefficients 

estimates, and the results from causality tests conducted to investigate the long-run 

relationship and causality between the rates of return on deposits of Jslamic banks and 
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interest rates on deposits of conventional banks in Malaysia. all complement each 

other in confirming the long-nm relationship between the t\vo variables. 

4.3.2 ARDL Bound testing results for the OR- IRD model (Indonesia). 

The bound testing results in Table 4.2 report rate of return (ROR) on deposit of 

Islamic banks in Indonesia having an F-statistic value of 4.86 which is greater than 

the upper bound critical value 4.35 at 5% significance level. This gives the evidence 

of the existence of cointegration between the rates of return (ROR) on deposit of 

Islamic banks and interest rates on deposits of conventional banks (JRD), money 

supply (LRM) and real income (LGDP) in Jndonesia. The result of the bound test for 

the existence of the long-run relationship is fu11her corroborated by the ECM of the 

model vv·ith a negative coefficient (-0.568956) and significant at 1 % level with a P­

value of (0.0025). Both the bound test and ECM confirm the existence of the long-run 

relationship between interest rates on deposits of a conventional bank, monetary 

policies through money supply and real income within the economy with the rates of 

return on deposits of the Islamic banks in Indonesia.With the analysis of the results of 

the bound tests to investigate the existence of cointegration in the equations in which 

the explanatory variables stand as dependent variable, we have the following findings: 

When the model with JRD as the dependent variable is considered, the F- statistic is 

6.50 which is greater than the upper bound critical value 5.61 at 1 % significance 

level. This implies a strong long-run relationship between IRD and ROR, LRM. and 

LGDP jointly in Indonesian Islamic banking system. 
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The bound test result is also corroborated by the model ECM ,vith a negative 

coefficient (-0. 1304 l 3) and significant at I 0% significant P-value of (0 .06 I). The long 

run relationship between LRM as the dependent variable and ROR, IRD, and LGDP 

exhibits the same characte1istics of the existence of cointegration as was observed in 

Malaysia. The F-statistic is 8.93 greater than the upper bound critical values 5.61 at 

I%. Similarly, by considering LGDP as the dependent variable, it gives a high level 

of cointegration vvith ROR, TRD, and LRM with an F-statistic value of 14.30 greater 

than the Bound critical value of 5.61 at I% level of significance. 

The findings from these results indicate the existence of the long-run relationship 

between the rates of return on deposits of Islamic banks (ROR) and interest rates on 

deposits of conventional banks (IRD) in Indonesia are similar to the findings in 

Malaysia.Similarly, the co-movement relationship between the two rates in Indonesia 

is graphically presented in Figures 4.4 and 4.5 . 
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Figure 4.3 
Co-movement between ROR, IRD, LRM and LGDP (Indonesia) 
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Diagnostic tests 

Table 4.5 

Diagnoslic rests on ARDL of ROR model (Indonesia) 

Country 

Indonesia 

Test statistics 

Serial con-elation 
Heteroskedasticity 

LM Tests 

CHSQ (I) 0.2603 [0.379] 
CHSQ ( l 0) 0.2448 [0.2600] 

Tl1e probability values are reported in the parenthesis [ ] 

The results of the diagnostic tests in Table4.5 confirm that the model is free from the 

problem of serial correlation and heteroskedasticity. 

4.3.3 ARDL Bounds test result for the ROR mode] (Bahrain) 

The results of the bounds tests for the models of cointegration between the rates of 

return on deposits of Islamic banks in Bahrain and the selected explanatory variables 

are presented in Table 4.2. The variables of the models are rates of return on the 
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deposits of Islamic banks (R0R) as the dependent variable; interest rates on deposits 

of conventional banks (IRD), money supply (LRM), and real income (LGDP) arc the 

explanatory variables. The results, similar to the findings in Malaysia and Indonesia, 

also show the very strong relationship between ROR and IRD. For example, the 

model in \Vhich R0R is the dependent variable, the F-statistic from the bound test 

is5.79 which when compared w·ith the upper bound critical value 5.61 at 1 % is 

greater. 

Also, when the equation with JRD as the dependent variable is tested for 

cointegration, the F-statistic is 46.85. This is far greater than the upper bound critical 

value of 5.61 at 1% level. This implies that R0R, LRM, and LGDP are also jointly 

cointegrated with the interest rates on deposits of the conventional banks. This clearly 

underscores the linkage between the rates of return on deposits of Islamic banks and 

interest rates on deposits of conventional banks in Bahrain as ·well. We also find the 

existence of cointegration among the variables when the bound tests were earned out 

on the equations with LRM and LGDP as dependent variables. The equation of LRM 

as the dependent variable gives an F-statistic of 3.49 which indicate the existence of 

cointegration at I 0% level. 

Sjmilarly, with the real income (LGDP) as the dependent variable, the F-statistic is 

3.7 indicating the existence of cointegration at J 0% level. Tbe results of the bound 

tests, therefore, confirm the long-run relationship between the interest rates on 

deposits of the conventional banks and the rates of return paid by the Islamic banks on 

their customers ' deposit accounts in Malaysia, Indonesia, and Bahrain. These results 
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present empirical findings of the achtal practices of the Islamic banks which, for a ll 

intents and puq)oscs, run contrary to the expectation of no- interest under whatever 

fonn or guise in the conduct of Islamic banking in accordance with Sharia principle of 

interest prohibition in a ll its ramifications.The relationship between rates of return on 

deposits of Islamic banks and interest rates on deposits of conventional banks in 

Bahrain is further captured graphically in Figures 4.5 and 4.6 . The co-movement 

between ROR and TRD observed in Malaysia and Indonesia is also observed in 

Bahrain. 
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Table 4.6 

Diagnostic fC!sts on ARDL o/ROR modC!l (Bahrain) 

Country 

Bahrain 

Test statistics 

Serial con-elation 

Heteroscedasticity 

LM Tests 

CHSQ (1) 0.5562 [0.652] 

CHSQ (10) 0.2244 [0.233] 

The probability values are reported in the parenthesis [ ] 

ARDL long run coefficients 

The results of the ARDL estimation to detem1inc the long-run coefficients of the 

independent variables are presented in Table 4. 7. In the models, ROR is the dependent 

variable for each of the countries. The signs of the coefficients show the direction of 

the relationship between the dependent variables and the rates of return of the deposits 

oflslamic banks while the value of the P-value indicates the significance level. 

For the Malaysian Islamic banks, the results of the long run coefficients estimation 

show that conventional interest rate is positively related to the rates of return of 

Islamic banks and significant at 5% level. This implies that an increase (or decrease) 

in the rates of interest on the deposits of conventional banks in Malaysia, causes an 

increase (or decrease) in the rates of return on the deposits of Islamic banks. The 

statistical significance of the coefficient of the conventional interest rate further 

confin11S the result of the bound test and the graphical representation of the co-

movement between the interest rates and the rates of return on the deposits of Islamic 

banks. This result supports the findings ofHaron and Wan Azmi (2008) in their study 

v,1hich investigates the impact of selected economic variables on deposit level in the 
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Islamic and conventional banking systems in Malaysia. Similarly, this result suppo11s 

the findings in (Obiyathulla (2008) which investigated the Islamic Interbank Money 

Market (IIMM) in Malaysia. Furthennore. the result also confirms the findings in 

Ergec and Kaytanci (2014) in their study of conventional interest rate and Islamic 

bank's deposit rate of return in Turkey. For the model of tbe Islamic banking in 

Malaysia in which ROR is the dependent variable, the other independent variables 

apart from the interest rate such as money supply and real income are not significant 

but have the expected signs. 

Money supply, though not significant, is negatively related to the rates of return on 

the deposits of Islamic banks. This means that high liquidity brought about by excess 

money supply lowers the rates of return on deposits. However, during tight monetary 

policy which reduces the money supply and therefore, the deposit inflow, banks will 

be forced to increase the rates of return on deposits to attract new deposits and 

retained the existing deposit customers. 
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Table 4.7 

ARDL.- Long-run re/{//ionships (Rene of Return / Interest Rate models) 

Variable Malaysia lndionesia Bahrain 

IRD 0.497867** 0.295723* 0.543103** 

(0.177059) (0. l 55092 ) (0.240808) 

[2.811867] [ 1.906750] [2.255332] 

LRM -5.009532 -2.366222 ** -1.909923 

(3.035214) (0.902368) (2. 705260) 

[-1.6504 7 I) [-2.622235) [-0. 706004] 

LGDP 7.363298 31 .470709* 1.081500* 

(4.263410) ( 17.562239) (0.545334) 

[I .727091) (1.791953) [J .983187) 

C -42.622435 * -393 .957143 -0.866764 

(24.33 7884) (229.170178) (12.048945) 

[-1.751279] [-1.719059] (-0.07) 937] 

NOTE : ***, ** and * represent I%, 5% and I 0% level of significance respectively. 
Also, ROR represents Rate of return on JB 's deposits, JRD indicates Interest Rate on 
Deposits of conventional banks. LRM and LGDP stand for the Logarithmic fonn of 
Real Money supply and Real income respectively. 

The real income is positively signed, though, not significant This means that the 

changes in the rates of return during this period could be explained by the changes in 

real income as represented by real GDP. Nevertheless, the sign of the coefficient 

indicates the direction the influence of the changes in real income could be. That 

means that real income is positively related to the rates of return of the deposits of 

Islamic banks in Malaysia. This means that during an economic expansion, 

investment activities will increase, banks will need more deposit inflow from the 

deposit market and with stiff competition among banks, and depositors ,viii have to be 

attracted a with a higher rate of returns on their deposits. This explains the positive 

relationship between the rate of return on deposits of Islamic banks and the real 

income in the economy. 
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For the Islamic banks in Indonesia. interest rates, money supply and real incomes are 

significantly related to the rates of return on the deposit of Islamic banks. Both the 

interest rates and real income are positively related to the rates of return on the 

deposits of Islamic banks and significant at I 0% level. This, therefore, confirms the 

results of the bound tests. This means that the observed changes in the rates of return 

on the deposits of Islamic banks in Indonesia were influenced by the vagaries of the 

conventional deposit interest rates as well the changes in aggregate income in the 

economy. 

Similar to the situation in Malaysia, money supply also exerts pressure on the rates of 

return on the deposit of Islamic banks. Money supply is significant at 5% and 

negatively related to the rates of return on the deposits of Islamic banks in Jndonesia. 

This implies that expansionary monetary policy creates excess liquidity in the market. 

The effect of excess liquidity is to lower the rates of return banks would be w·illing to 

pay on deposits. On the contrary, a contractionary monetary policy creates a tight 

money supply to the market by mopping up liquidity in the system. The effect of this 

is to create fund scarcity and thereby raising the rates on deposits. 

In the case of Bahrain, for the ARDL long run estimation, the results give the same 

relationship that was observed among the variables of Islamic banks in Malaysia. ln 

particular, interest rate and real income are significantly related to the rates of return 

011 deposits of Islamic banks. Money supply has the appropriate sign but not 

significant. Therefore.the money supply could predict the changes observed in the 

rates of return on the deposits of Islamic banks. 
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4.3.4 Causality test 

The results of the causality tests between the variables in the ROR models for Islamic 

banks in Malaysia, Indonesia and Bahrain are presented in Table 4.8. In order to 

complement the results of the tests of long-run relationship from the bounds tests and 

long run coefficients, causality tests ,vere also conducted using Toda-Yamamoto 

modified Wald (MWALD) procedure. 

Table 4.8 

Granger causalitv 1es1 results based 011 Toda-Yamamoto procedure 

Country Variable ROR IRD LRM LGDP 

Malaysia ROR 11.27605** 4.18680 3.711876 

(0.0 I OJ [0.242] [0.294] 

IRD 8.534421 ** 1.404239 2.286498 

[0.036] [O. 705) [0.515] 

LRM 22. 69680"* * 7.627230* 14.64174*** 

[0.000] [0.054 l [0.002] 

LGDP 7. 194750* 2.652796 1.27612 

[0.066] [0.448] [0.735] 

Indonesia ROR 9.371558* 9.117829 6.006167 

[0.095] [0.105] [0.306] 

!RD 6.173708 4.019136 11.44609** 

[0.290] [0.547) [0.043] 

LRJ\1 16.59064*** 2] .60996*** 16.85656*** 

[0.005] [0.001] (0.005] 

LGDP 4.400459 3.554299 3.801864 

[0.493] [0.615] [0.578] 

Bahrain ROR 7.546982* 4.727230 0.711153 

[0.056] [0.192] (0.870] 

IRD 11.06719** 10.51916** 6.761629* 

[0.01 l] [0.015] [0.080] 

LRM 0.707448 9.479559** 3.610806 

[0.872] [0.024] [0.306] 

LGDP 5.087720 1.247520 5.422520 

[0.166] [0.742] 0.143] 

P-values are reported in [ ]. Also, * ** and ** * represent 10%, 5% and 1% 
' 

significance levels respectively. Also. ROR represents Rate of return on JB ' s deposits, 
IRD indicates Interest Rate on Deposits of conventional banks. LRM and LGDP stand 
for the Logarithmic form of Real Money supply and Real income respectively. 
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The results of the causality tests for the model for Jslam1c banks in Malaysia. shows a 

bidirectional causality n.nming between IRD and ROR implying that movements of 

the rates of return on the deposit of Islamic banks are caused by the trend in the 

movements of the interest rates on the deposits of conventional banks. Similarly, the 

direction of the movements of the conventional deposits interest rates is also found to 

be caused by the direction of the rates of return on deposits of Islamic banks. This 

suggests that both the Islamic banks and their conventional counterparts compete for 

funds in the same deposit market, even though, it has dual characteristics. 

This, therefore, means that in addition to the existence of a long-run relationship 

between the two rates as confinned by the bound tests, there is also a bidirectional 

causa lity running from the two rates in the Malaysian banking sector . This suggests 

that the players in both the Islamic and conventional segments of the Malaysian 

banking sector do respond to changes in interest rates and rates of return on the 

deposit accounts in the t\¥0 segments of the banking sector. This means that deposit 

customers and banks in the conventional segment of the Malaysian banking industry 

react to and are also influenced by the movement of rates of return on deposits in the 

Islamic banking segment. Similarly, deposit customers and banks in Islamic banking 

sector also. react 10 and are influenced by interest rate movements in the conventional 

segment of the banking sector. This contradicts the theoretical expectation of Islamic 

banking and finance based on profit and loss sharing principles. 

The profit-loss sharing principles where returns obtained through mudharabah 

(profit-loss sharing principle), musharakah (partnership) or any other Sharia 

compliant investments would largely depend on the perfomiance of such investments. 

Returns on deposits of Islamic banks could be more volatile than the conventional 
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interest rates that are fixed ex-ante but in most cases yield higher returns. In reality. if 

Is lamic banks undertake a carefully selected po11folio of investments, the returns on 

the mudharabah based deposits in Islamic banks, would be higher than the interest 

rates on deposits in conventional banks. This is because the risks associated with the 

nvo types of deposits are different. The mudharabah deposits are non-principal 

guaranteed whereas, deposits in conventional banks are. This result supports the 

findings of Anuar et al. (2014). 

Also, review of the results of the causality tests from the other explanatory variables 

reveals a un idirectional causality running from rates of return on deposits of Islamic 

banks to the real income (LGDP). The implication of this is that ROR is a critical 

factor that can be used as an instrument of economic and monetary policies in 

Malaysian economic management. It also underscores the impo1tance of Islamic 

ban.king in the overall economic perfom1ance measurement in Malaysia. Also, found 

is the unidirectional causal ity running from the rate of returns on Islamic deposits 

(ROR). interest rates on conventional banks' deposits (lRD), and real income (LGDP) 

to money supply (LRM). This means that rates of return on deposits of Islamic banks 

and interest rates on deposits of conventional banks cause the changes in the money 

supply in Malaysia during the period of the study. 

Similarly, the results of the causality test to detcm1ine the causal relationship between 

ROR, TRD LRM and LGDP in Indonesia, as presented in Table 4.8. The result of the 

causality tests shows a unidirectional causality rnnning from JRD to ROR. This 
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implies that interest rates on deposits of conventional banks seem to have greater 

causality impact on the rates of return on deposits of Islamic banks. 

Malaysia: ROR BIDIRECTONAL IRD 

Indonesia: IRD UNIDIRECTIONAL > ROR 

Bahrain: ROR BIDIRECTIONAL IRD 

fjgure 4.7 
Sun111w1'.1' o.f causality relationship betv.,een ROR and IRD 

A further review of the results of the causality tests between other variables of the 

ROR model for Islamic banks in Indonesia and money supply indicates unidirectional 

causality running from rates of return on Islamic banks' deposits, interest rates on 

deposits of conventional banks and real income to the money supply in Indonesia. 

Like in Malaysia, the causal relationship benveen ROR and IRD in Bahrain is 

bidirectional. This implies that both the rates of return on deposits of Islamic banks 

and interest rates on deposits of conventional banks have a causal effect on each other 

in Bahrain deposit market. However, no causality was observed running from either 

money supply or GDP to ROR in Bahrain during the pe1iod of the study. The result, 

therefore, establishes a very strong causal relationship between ROR and IRD in 

Malaysia, Indonesia and Bahrain both in the sho-rt and long run. The practical 

implication of the findings on the direction of the causality between the rate of return 

on the deposit of Islamic banking and interest rate, money supply and GDP is that it 
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provides the monetary authorities in these countries a great insight inro the 

effectiveness of both rate of return on the deposits of Islamic banking and 

conventional interest rate as very powerful instruments to achieve monetary policy 

objectives of the governments. Governments through their monetary authorities can 

lower credit 1isk of Islamic banking by creating a rate of return (profit rate) that truly 

rewards the depositors (investment account holders) in Islamic banking. The 

implication of tbis, if it is achieved, is to provide Islamic banks with deposits that 

match their financing mix and structure. 'vVhen this happens, Islamic banks will be 

able to unde1iake such financing portfolio that ,:vill optimise the risk-return trade-off 

of the banks and thus minimise their credit risk. 

In conclusion, the bound tests, the ARDL long-nm coefficients estimates, and the 

causality tests conducted to investigate the long-nm relationship and causality 

between the rates of return on deposits of Islamic banks and interest rates on deposits 

of conventional banks, all complement each other in confi1111ing the long-nm 

relationship bet\veen the t\vo variable in Malaysia. Indonesia and Bahrain. 

4.3.5 Model stability test 

Cumulative sum of recursive residuals and the cumulative sum of the square of 

recursive residuals present how stable and fit models are. A model is considered fit 

and stable if the graph is in between the two straight lines, representing upper and 

lower bounds at the 5% significance level. The results of the cumulative sum of 

recursive residuals and the cumulative sum of the square ofrecursive residuals for the 
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models for RORare presented inFigures 4.8 and 4.9 for Malaysia, Figures 4.J O and 

4.11 forlndonesia and Figures 4.12 for Bahrain. 
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Figure 4.8 
CUSUM Test.for ARDL o.fROR model (1\falaysia) 
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Figure 4.9 
CUSUM olSQ[/ARES of ARDL of ROR model (Malaysia). 

Figures 4.8 and 4.9 confinn the fitness and stability of the model in which ROR is 

used as a dependent variable for Malaysia. This is confirmed by having the graphs in 

between the two straight lines. The stability of the ROR model for Islamic banks in 

Indonesia was also confinned. This is presented in Figures 4.10 and 4.1 1. 
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Indonesia 
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Figure 4.10 
C[ISUM Test.for ARDL ofROR model (lndonesia) 
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Figure 4.11 
CUSUM of SQUARES of ARDL of ROR model (Indonesia). 

The stability and fitness of the ROR model for Islamic banks m Bahrain are also 

considered appropriate as shown in Figure 4.12 

Bahrain 
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Figure 4.12 

CUSUM Test.for ARDL C?f ROR model (Bahrain) 
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Tl1e implication of these findings is that despite the clear differences in the rules 

guiding the operations of Islamic banks in these countries and the distinct principles 

and philosophies \\focb underlie the operations of Islamic banks; there appear to be 

no baniers on the influence both Islamic and conventional banks have on each other. 

These findings also support Takayasu (2013) who concludes that both Islamic banks 

and conventional banks are in the highly competitive market paiiicularly at deposit 

end. Takayasu (2013) argues that development in Islamic banking, pa11icularly in 

Malaysia, is exerting great influence on the fomrntion of short-tem1 interest rate than 

before. These findings also corroborate the conclusions in Anuar, et al. (2014) that 

profit rates of Islamic banks are significantly !inked with interest rates of the 

conventional banks. They further assert that the findings establish the gap that 

continues to exist between the Sharia p1inciples and the practices of Islamic financial 

Institutions. Similarly, Cevik and Charap (20 l I) in their study of Malaysia and 

Turkey find the existence of a long-run relationship between conventional banks' 

deposit rates and rates of return on the deposits of Islamic banks. They also, find 

causality running from conventional interest rates to the rates ofretum on the deposits 

ofTslamic banks. 

4.4 ARDL: Deposit size oflslamic banking/ Interest rate model. 

To answer the research questions t\\'O of the study; tests \Vere conducted to investigate 

the determinants of deposit size of Islamic banks using ARDL model. The tests 

investigated the long run relationship between deposit size (LOP) of Islamic banks 

m1d conventional deposit interest rates (IRD), rates of return on deposits of Islamic 

banks (ROR) and real income (real GDP) are used as the control variables. The 

128 



deposits and GDP variables in the model are in the natural logarithm form. The results 

of ARDL bound rests are presented in Table 4.9. 

4.4.1 ARDL Bound testing: Deposit size of Islamic banking/ Interest rate model 

The results of the bound tests of cointegration between deposits of Islamic banks and 

interest rates on deposit of conventional banks in Malaysia, Indonesia and Bahrain 

indicate a long run relationship. The ARDL bound test results are presented in Table 

4.9 

MALAYSIA 

The results of the bound tests presented in Table 4.9 establish the existence of 

cointegration between deposit size and rates of return on deposits, conventional 

deposit interest rates and real income m all the three countries. In Malaysia for 

example, \\·hen deposit (LDP) stands as the dependent variable, the result of the 

bound testing gives an F-statistic of 11.95 ,:vhich is higher than the upper bound 

critical value of 4.35 at 5% significance level. Therefore, the Null hypothesis (Ho) of 

no cointegration is rejected at 5% level of significance. Also, ,vhen we consider the 

result of the test when interest rate stands as the dependent variable, the F-statistic is 

5. 14 which is higher than 4.35 at 5% significance level. This, therefore, reveals the 

existence of the long run relationship between deposits of Islamic banks, interest 

rates, rates of return on deposits of Islamic banks and real income in Malaysia. 

Similarly, when rates of return on Islamic banks stand as the dependent variable, the 

result of the bound test gives an F-statistic of 7.56 also greater than the upper bound 

critical value of 4.35 at 5% level of significance. This also fmther confinns the 
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existence of the long nm relationship between deposits of Islamic banks and interest 

rates, rates of return on deposit and real income. Similarly, when real income takes a 

turn as the dependent variable, the result indicates the existence of cointegration 

among the variables. Therefore, the result of the bound tests indicates the existence of 

a long-run relationship between deposit of Islamic banks and conventional deposits 

interest rates. 

The practical implication of these results is that conventional interest rates and rates 

of return on deposits are determinants of the size of deposits of lslamic banks in 

Malaysia. These results support the findings of Haron and Ahmad (2000) and Haron 

and Azmi (2008) which conclude that rates of return on Islamic bank deposits and 

interest rates on deposits of conventional banks have a significant influence on the 

behaviour of customers of Islamic banks. For example, according to Baron and Azmi 

(2008), an increase in conventional interest rates attrncts depositors to conventional 

banks thereby increasing the deposits of conventional banks and leading to decrease 

in the size of the deposit of Islamic banks. This could be expected perhaps partly 

because; a significant number of depositors in Islamic banks are either non-Muslim 

individuals or institutional investors who may have no restraints by the Sharia 

principles on interest rate prohibition. 
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Table 4.9 

ARDL Bound Tesring: Deposit I interest rate model 

F .ST A TISTl CS BOUND CRITICAL VALUES 

@90% 

1(0) 1(1) 

2.72 3. 77 

Malaysia 
FLDJ{LDPIROR. IRD, LGDP] = 1 l .95*** 

FRoR [RORILDP, IRD, LGDP] = 7.56*** 

fJRo[lRDILDP, ROR, LGDP] =5.14** 

Fwir [LGDPjLDP, ROR. IRD]= 6.93*** 

Indonesia 
FwP[LDP jROR, IRD, LGDP] = 8.67*** 

F ROR [RORILDP. IRD. LGDP = 6.92*** 

F11m[IRDILDP, ROR, LGDP = 6.74*** 

FwoP [LGDPjLDP, ROR, IR = 7.66*** 

Bahrain 
Fwl'[LDPjROR, !RD, LGDP] = 6.12** 

FRoR[RORILDP, IRD, LGDP] =6.16*** 

FTRo[lRDjLDP, ROR, LGDP] = 121.92*** 

Fumr [LGDPjLDP, ROR, lRD] = 8.16*** 

@. 95°/4, (ijJ 99% 

1(-0) 1(1) 1(0) J(l) 

3.23 4.35 4.29 5.61 

NOTE: ***, **and * represent 99%, 95% and 90% level of significance respectively 
Also, ROR represents Rate of reh1rn on lB 's deposits, IRD indicates Interest Rate on 
Deposits of conventional banks. LDP and LGDP stand for the Logarithmic fom1 of 
Deposit and Real income respectively. 

Since these depositors can move freely \:vithin the two segments of dual banking 

system, a lower interest rate regime in the conventional banking segment while the 

rate of return in Islamic banking segment remain higher often leads to increase in the 

deposits level of the Islamic banks in Malaysian banking system. 
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4.4.2 Graphical representation of the relation 

Graphical presentation of the long run relationship between deposits of Islamic banks 

and interest rate in Malaysia is presented in Figures 4.13 and 4.14 showing co-

1novement bet\veen the deposit size of Islamic banks and conve11tional deposit rates. 
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Graphs ofLDP. JRD, ROR. and LGDP (Malaysia) 

The graphs show an increasing trend of the deposits against a declining interest rate 

benveen the first quarter of 2007 and the first qua1ter of 2009 which became more 

relatively steady thereafter till shortly after the third quarter of 2009. By the fourth 

qumter of 2009, it started an upward movement again till the third quarter of 20 11. 
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From the fourth quarter of 2011, interest rate became relatively stable again until the 

second quarter of 2014. It is observed that even though, the rates of return on deposits 

of Islamic banks co-move with the conventional interest rate for a fairly long period 

particularly from the third qliarter of 2008, it is, however, higher than the 

conventional interest rate. This may explain the steady increase in Islamic bank 

deposits over this period of time. 

11\DONESIA 

A review of the results of the bound test (Table 4.9) on the long run relationship 

among the deposits of Islamic banks, interest rates, rates of return on deposits of 

Islamic banks, and real income in Indonesia shO\vS a similar pattern to the results 

obtained from the test conducted on the Malaysian deposit market. For example, when 

conventional deposit interest rates, rates of return on Islamic banks' deposits and real 

income were regressed against the deposits of Islamic banks in Indonesia, the results 

of the bound test gives an F-statistic value of 8.67 which is greater than the upper 

bound critical value of 4.35 at 5% level of si&'11ificance. The null (Ho) of "No 

cointegration" was, therefore, rejected. This means that there exists a long nm 

( cointegration) relationship between deposit of Islamic banks and conventional 

deposits interest rates, rates of return on deposits of Islamic banks and real income in 

Indonesia. Equally, when conventional deposit interest rate stands as the dependent 

variable. there is also an evidence of a long run relationship ·with an F-statistic 6.74 

\Vhich is also higher than the upper bound critical value 4.35 at 5% level of 

significance. 
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Similarly, when ROR stands as the dependent variable, the result of the bound test 

produces an F-statistic of 6.92 which lie above the upper bound critical value of 4.35 

at 5% significance level. This again, confirms the existence of the long-run 

relationship bet\veen the variables. The finding of the existence of a long-run 

re lationship between deposits of Islamic banks and conventional interest rates in 

Indonesia supports the findings of Kasri and Kassim (2009) in their study of the 

detenninants of savings deposits in Indonesia.The implications of the findings in this 

study are that customers of Islamic banks who cut across Muslims and non-Muslims 

individuals and institutional investors are, according to Kasri and Kassim (2009) 

"rational" investors \vho are more motivated by retum on their investments than 

fulfilling a particular religious obligation. This motivation runs contrary to the 

implicit objective of interest prohibition in Islamic economic and financial 

transactions. 

The graphical representation of the relationship between deposits of Islamic banks in 

Indonesia and conventional deposit interest rates. rates of return on deposits of 

Islamic banks and real income is also presented in the graph in Figure 4.15. 
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Figure 4.15 
Co-movement bervveen deposits oflBs, ROR and !RD (Indonesia) 
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The graphs in Figure 4.15 show a long run relationship of deposits of Islamic banks 

with ROR, IRD, and LGDP (real income). Also observed in Figure 4. I 6 is the 

negative relationship between deposits of Islamic banks and interest rates (IRD) on 

the deposits of conventional banks in Indonesia. Implying that when; interest rates on 

deposits of conventional banks are falling, the deposits of the Islamic banks would be 

going up. 

LDP IRD 

12 .G 14 

12.0 , 2 

1 1 .G - ,o 
1 1 ,C 

•-
10 .G -

10.0 -
6 -

8.5 
20 (J? ' 200, ✓009 2010 2011 2012 2013 20i4 2015 2007 2008 2009 2010 2 01 1 .£012 20 13 2 ()1L ?,015 

ROR LGDP 
·, -0 13 .6 . 

: i✓ 
13.5' I\ 1'.:i.4 -

7_ 1~.~ -

•- ,3_2 

' - 13,·1 

2007 ' 
13,0 

1 2oo9 201 1 . ?'OOP. ? 0 09 2 010 20 1 1 20 12 2 0 ' 3 2014 20':5 2007 woe 2010 2 0 12 2013 2 0', 4 2015 

Figure 4.16 
Graphs of LDP. !RD, ROR and LGDP (Indonesia) 

From the Figures 4.15 and 4.16, it was observed that the deposits of Islamic banks 

.vere on the increasing trend during the period 2007 - 2012 while JRD was having a 

declining trend. It generally maintains an inverse relationship ,vith the deposits. From 

the second quarter of 20 I 3 however, v,ihen IRD shows a significant rise above ROR, 

the increasing trend of deposits of Islamic banks appears to be sluggish. This trend is 
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observed till the second quarter of 2014 when JRD staits downward trend again (Fig. 

4.16). 

BAHRAIN 

The result of the bound test to investigate the existence of the long run relationship 

between deposits of Islamic banks and conventiona] interest rate in Bahrain is also 

presented in Table 4.17. The result of the bound test on the deposit-conventional 

interest rate model confirms the existence of a long-run relationship bet-veen the 

deposit and other explanatory variables. This is established by the F-statistic of 6. l 2 

which is higher than the upper bound critical value of 4.35 at 5% significance level. 

The null (Ho) hypothesis of no cointegration ,vas therefore rejected at 5% level of 

significance. 

The graph in Figure 4.18 clearly shows an increasing effect of conventional interest 

on deposits of Islamic banks in Bahrain. This trend ben.veen deposits of Islamic banks 

and conventional deposit interest rate in Bahrain is similar to the situations in 

Malaysia and Indonesia where the increasing trend of deposits noticeably observable 

for a greater part of the study period. 

6 

2007 2008 2009 ~0-10 :;:>{)1 ·t /01 / 20'J3 2 014 20 1 S 

-LDP - IR D HOH! - L GOP I 

Figure 4 .17 
Co-movement between deposits cf !Bs · and interest rate (Bahrainj 
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Figure 4 .18 
Graphs ofLDP. IRD. ROR and LGDP (Bahrain). 

The graph in Figures 4.17 shows a consistent rise in the rates of ret11m on deposit of 

Islam banks (ROR) over and above conventional interest rate (!RD). The higher 

margin of ROR over IRD had the effect of influencing customers s,vitching their 

deposits from the conventional banks to Islamic banks. The inverse relationship 

between deposits of Islamic banks and conventional interest rates underscores the 

linkage between the two segments of the banking system. The trend clearly creates an 

opportunity for arbitrage within the two segments of the deposit market in Bahrain. 

This finding leads to the conclusion that customers of Islamic banks in Bahrain are 

also motivated by the return on deposits to fanning their investment decisions. Many 

of the banks ' customers particularly the institutional investors are assumed to place a 

high premium on return on their deposits. 

It js also important to note that in spite of the fact that the regulatory framework upon 

which Islamic banks operate in Bahrain is not under separate and distinct laws as is 
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the case in Malaysia and Indonesia, the influence of conventional interest rates on the 

deposits of Islamic banks is significant. The long-nm relationship and the causal 

effect of conventional interests on deposits of Islamic banks are further confirmed by 

the long-run coefficient of conventional deposit interest rate on the Islamic Banks' 

deposits size (Table 4.10). This relationship found in Bahrain is similar to the 

situations in Malaysia and Indonesia. 

4.4.3 ARDL: Long-run relationships (Deposit/ Interest rate model) 

Table 4.10 presents the long-run coefficients of the relationship of the individual 

variables ,vith the deposit size of lslamic banks in Malaysia, Indonesia, and Bahrain. 

The long-run coefficients further confim1 the results of the bound tests (Table 4.9) 

,vhich established the existence of cointegration among the variables.Analysis of the 

results of the estimation of deposit size (LDP) equations presented in Tables 4.10 

show that interest rates on conventional bank deposits, rates of return on deposits of 

Islamic banks and real income are significant determinants of the size of deposits of 

Islamic banks in the three countries of Malaysia, Indonesia and Bahrain. 

For example, deposit size of Islamic banks in Malaysia has an inverse relationship 

,vith the interest rates on conventional banks' deposits. 
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Table 4.10 

A RDL: Lo11g-ru11 rdatio11ships (DeposiT I interes t rate mode Ii 

LDP TRD ROR LGDP 

Malaysia 
LDP -5. 1 62976* ** -2.28693*** -0.241032 

( 1.327972) (0.351137) (0.321763) 

(-3.887866] [-6.51293 1] [-0.749098] 

JRD -0.1 90725*** -0.001 640 -0.172040 

(0.051100) (0. l 06546) (0.067285) 

[-3 .732367] (-0.015395] [-2 .556882] 

ROR 0.255896*** 0.761137*** 0.287333*** 

(0.079872) (0229236) (0.069581 ) 

(3.203826 J [3.320316) [ 4.12948 I] 

LGDP 0.270619 3.445263* 5.883599*** 

(0.33 7520) ( 1.689188) (0.882432) 

[-0.80 1787] [2.039717] [6.667481 ] 

C 14.703367*** 18.939799 -41.116189*** J 4.43 I 000*** 

(3.938456) ( 18.216306) (6.379773 ) (3.748028) 

(3. 73328] [J.039717] (-6.444773] [3.855435] 

Indonesia 
LDP -10.78382 I*** -12. 129033*** 0. I 89252*** 

(3.053591 ) (2.648215) (0.004049) 

(-3.531521] [-4.580079) (46.739936] 

IRD -0.032512*** 0.039304 0.0] 1951"** 

(0.004771) (0.1 09654) (0.002189) 

(-6.814624) [0.358442] [5.458598] 

ROR -0.074 187"** -0.340436 0.004913** 

(0.008464) (0.332133) (0.001879) 

[-8.765447] [-1.024999) [2.614896] 

LGDP 5.13 1452**** 55.101115*** 66.313488*** 

(0.08359]) (] 6.410073) (15.439923) 
[62.722644] [3.357762] (4.294937] 

C -56.083591 *** -601.719581*** -739.64 7455 *** 11.061368*** 

( 1.155080) ( 1 83 .1 3 1634) (175.446914) (0.064183) 

(-48.553878] (-3 .285722] [-4.2 15791] [ 172.341070] 

C hi-square in is [] and t-statistics in ().Also,*,** and*** represent 10%, 5% and 1% 

significance levels resp ectively. Also, ROR represents Rate of return on IB 's deposits, 
IRD indicates Interest Rate on Deposits of conventional banks. LDP and LGDP stand 
for the Logarithmic fonn of D eposit and Real income respectively. 
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Table 4.J O (continued 

Bahrain 
LDP 

IRD 

ROR 

LGDP 

C 

LDP 

-0.2558) 8*** 

(0.054695) 

[-4.677191 l 
0.043692* 

(0.024165) 

[ 1.808080] 

0.209353** 

(0.0866685) 

[2.415090) 

8.46983 *** 
(0.565599) 

[14.975095] 

lRD 

2.950909*** 

(0.4331 SO) 

[6.812199] 

0.64 7095*** 

(0.056627) 

[11.427264] 

0.286746*** 

(0.059550) 

[4.8 15188] 

-30.735776*"* 

(4.424164) 

[-6.947251 J 

ROR 

4.082242* 

(2. I 23280) 

[1.922611] 

1.371310*** 

(0.435535) 

[3.148563] 

-0.056137 

(0.249972) 

[-2.224574] 

-37.998 119* 

(20.216612) 

[-1.879549) 

LGDP 

-9. 763303 

(8.597956) 

[-1135538] 

8.165600 

(4.893647) 

[1.668613] 

-3.111920* 

(1 661176) 

[-1.873323] 

101.508714 

(82.153089) 

[ 1.235604] 

Chi-square in is [ ] and t-statistics in ( ). Also, *, ** and *** represent I 0%, 5% and 1 % 
significance levels respectively. Also, ROR represents Rate of return on JB ' s deposits, 
IRD indicates Interest Rate on Deposits of conventional banks. LDP and LGDP stand 
for Logarithmic form of Deposit and Real income respectively 

The long-run coefficient of the interest rates on deposits of the conventional banks 

(lRD) is negative and significant at I% level in each of the three countries. Similarly, 

the result also established the long-run relationship benveen deposit and rate of return 

011 deposit of Islamic banks by the positive sign of the coefficient of the rate of reh1rn 

011 deposits of Islamic banks (ROR) In Malaysia and Bahrain (Table 4. I 0). Meaning 

that deposits oflslamic banks rise when the conventional deposit rate falls and rate of 

rehnn on deposit in Islamic banks remain positive. This means that when the interest 

rates on deposits in the conventional banks are falling, depositors switched their 

deposits to Islamic banks to take advantage of the positive returns on deposits in the 

Islamic banking system. 
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The result supports the findings in some previous studies (Obiyathulla, 2008; Zainol 

& Kassim. 2012) which find the influence of conventional interest rates on the 

operations of Islamic banking in Malaysia. Furthermore, real income is found to have 

a positive and significant relationship with the size of deposits of Islamic banks in 

Malaysia, Indonesia, and BaJu-ain. This further underscores the existence of the 

arbitrage in the deposit markets, within the dual banking system. 

Tn the context oflndonesia, we also find interest rates on conventional banks' deposits 

(lRD) as a very important determinant of deposit size of Islamic banks. Similar to the 

findings in Malaysia, the interest rate on conventional banks' deposit has an inverse 

relationship with t]1e Islamic banks' deposit and is also significant at 1 % level (Table 

4_ I 0). This suggests that increases in the size of the deposits in Islamic banks were 

explained in part, by the fall in the conventional banks' deposit rates. The result also 

suppmts the finding of Kasri and Kassim (2009). Income is also found to have a 

positive and significant relationship with the deposit size in Indonesia. 

fn the case of Bahrain, analysis of the long-run coefficients of the explanatory 

variables of the deposit equation reveals similar findings to those found in Malaysia. 

The long-run relationship between deposit size of Islamic banks and the interest rates 

on conventional banks deposits exhibits the same characteristics similar to those 

found in Malaysia and Indonesia. Interest rate (IRD) is significant at J % significant 

level with a negative coefficient (Table 4.10). This 1neans that when the interest rates 

on conventional bank' s deposits are falling the deposits of Islamic banks were then 
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increasing in size. In addition to the interest rate, the rate of return on the deposit of 

Islamic banJ<s (ROR) and real income (LGDP) both have positive coefficients and 

significant at I%. Meaning that increase in the rates of return on deposits of Islamic 

banks ,vould motivate depositors to keep their monies w ith the banks and thereby 

grnw the size of the deposits. Similarly, the growth of the real income had a positive 

effect on the grovv·th of the deposit size as well. 

The conclusion from the results of the ARDL long-run coefficients further establishes 

the fact that interest rates on conventional banks' deposits, the rate of return on 

deposit of Islamic banks and real income are important detem1inants of the deposit 

size of Islamic banks in Malaysia, Indonesia, and Bahrain. 

4.4.4 Causality tests 

The results of the causality tests between the variables for the equation of the deposit 

size of Islamic banks in Malaysia, Indonesia, and Bahrain are presented in Table 4.11. 

The significance of the p-values of the M\iV ALD statistics is indicated by the number 

of the sign (*) on the Chi-square value. The p-value significance also indicates the 

direction of the causality from a variable to the con-esponding variable. For the 

Islamic banks in Malaysia, the results (Table 4.11) show causality running from 

conventional interest rate (TRD) to the size of the deposits (LDP) of Islamic banks. 

The chi-square obtained from IRD in the modified ,vald test from LDP equation is 

12.28556 v.·ith the significance level at 5%. This implies that variations in the deposit 

size of the Islamic banks in Malaysia were caused by changes in the interest rates on 

deposits of the conventional banks within the Malaysian banking sector. Another 
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variable that is found to bave causality with deposit size of the Islamic banks in 

Malaysia is the aggregate level of the real income (LGDP). This is in line ·with the 

prior expectation that the real income of individual would detem1ine the levels of 

savings and investment in an economy. 

Table 4.11 

Granger causality test results based 011 Toda-Yamamoto procedure 

DEPENDENT 
VARIABLE 

Malaysia 
LDP 

!RD 

ROR 

LGDP 

Indonesia 
LOP 

IRD 

ROR 

LGOP 

Bahrain 
LOP 

IRO 

ROR 

LGOP 

LOP 

2.506197 
(0.646] 
3.240681 

(0.5 18] 
3.513127 
(0.4 76] 

3.674551 
[0.299] 

6.466724* 
(0.091] 
7.963162** 
[0.047] 

21.09334*"* 
(0.001 ] 
5.3145611 
(0.3 79] 
1.556497 

[0.907] 

IRD 

12.285~6** 
[0.015] 

7.974061* 
[0.093] 
8.18023*** 
[0.000] 

8.723110** 
(0.033] 

7.179005* 
[0.066] 

2.826537 
[0.419] 

12.09986** 
[0.033] 

3.60704** 
[0.018] 
10.03106* 
[0.074] 

R.OR 

6.671142 
[0.154] 
8.365453* 
[0.079) 

9.529579** 
(0.049] 

8.413928** 
[0.038] 
20.19735*** 
[0.000] 

3.869883 
(0.276] 

16.26060*** 
[0.006] 
8.928531 
(0.112] 

10.71502* 
[0.057] 

LGDP 

2 l.18028*** 
[0.000] 
1.798650 
[0.773] 
0.855956 
[0.931 J 

7 .835505** 
[0.049] 
13.16450*"'* 
[0.004] 
8.00012** 
[0.032] 

10.84073* 
[0.055] 
10.19379* 
[0.070] 
7.727116 
(0.1 72] 

P-values are reported 111 [ ]. Also, *, ** and *** represent 10%, 5% and I% 
significance levels respectively. Null Hypothesis: there is no Granger Causality. 
Also, ROR represents Rate of return on 1B' s deposits, IRD indicates Interest Rate on 
Deposits of conventional banks. LDP and LGDP stand for the Logarithmic fo1111 of 
Deposit and Real income respectively. 
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Causality is found to be running from real income (LGDP) to size of deposits in 

Islamic banks in Malaysia. The causality running from these two variables to the 

deposit size of the Islamic banks is unidirectional. 

The practical implication of this finding is that depositors in Islamic banks are also 

sensitive to rbe trends in tbe conventional deposit markets and do always adjust their 

deposit po11folio in the nvo banking systems. Since deposits are major sources of 

funds for Islamic banks; the banks also react appropriately by keeping the rates of 

return on deposits of the Islamic banks to reflect the changes in the interest rates of 

deposits in the conventional banks. The results of the causality tests, therefore, further 

suppo1i the results of the ARDL bounds testing and the long run coefficients ,vhich 

show the long-nm relationship between the size of the deposits of Islamic banks and, 

conventiona l interest rates in Malaysia. 

ll\'DONESIA 

In Indonesia, the results from the causality tests (Table 4.11) also establish the 

existence of causality running from the conventional interest rate, rates of return on 

deposits of Islamic banks and real income to the size of deposits of Islamic banks. The 

chi-square obtained from the modified Wald (M\:VALD) test on TRD in the equation 

of LDP is 8.7231 IOand significant at 5% level. The chi-square values for ROR and 

LGDP are 8.4 I 8928 and 7 .835505 and significant at 5% levels respectively. This 

means that conventional interest rates, rates of return on deposits of Islamic banks and 

real income granger cause variations in the size of deposit of Islamic banks in 

Indonesia. Like in the Malaysian Islamic banks' deposit market where the causality 
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between conventional interest rate and the size of the deposits of Islamic banks is 

unidirectional; the causality between them in Indonesia is also unidirectional. 

However, causality between the deposit size (LOP) and rates of return (ROR) and 

LGDP is bidirectional. 

The implication of these is that there is a high leveJ of interdependence among the 

size of the deposits of Islamic banks, the rates of return on the deposits and real 

income in Indonesia. It also suggests that while conventional interest rate f;,'Tanger 

causes Islamic bank deposits, Islamic bank deposits has no causality power over the 

conventional interest rates in Indonesia. To this extent, while Islamic bank managers 

,vould need to always pay attention to the trends in the movements of conventional 

interest rate on deposits, rates of return on Islamic bank deposits and the GDP, the 

government. and the monetary authorities in their pursuit of monetary policy and 

objective of economic growth, ,vould need to pay serious attentions to the happenings 

in Islamic banks pa11icuJarly the trend of the rates of return on deposits of Islamic 

banks (ROR). These results support the findings of (Kasri & Kassim, 2009). 

Malaysia: IRD Unidirectional LOP 

Indonesia: IRD Unidirectional LOP 

Bahrain: IRD 
Bidirectional 

LDP 

Figure 4.19 
Summarv of causality between LDP and !RD 
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BAHRAIN 

The results of causality tests between the deposit size of Islamic banks and interest 

rates on conventional banks' deposits in Bahrain (Table 4.11) also show a 

bidirectional causality running bet\veen the two variables (i.e. LDP and IRD). 

The result also indicates a unidirectional causality running from the rates of return on 

deposits oflslamic banks to the deposit size of the banks. This implies that depositors 

in Islamic banks are also motivated by the changes in the rates of return on deposits. 

As it expected, the size of deposits in Islamic banks in Bahrain is also granger caused 

by the changes in the levels of the aggregate real income within the economy. 

4.4.5 Diagnostic tests 

Diagnostic tests ,vere conducted on the ARDL estimates to ensure that the models are 

free from problems of serial conelations of the disturbance tenns in the ARDL 

estimators and the problem ofheteroscedasticity (Table 4.12). 

Ta bit' 4.12 

Diagnosric rests 

Country 

Malaysia 

lndonesia 

Test statist ics 

Serial correlation 
Heterosccdasticity 

Serial con-elation 
Heteroscedasticity 

LM Tests 

CHSQ (l) 0.3667(0.5905] 
CHSQ (l 7) 0.7789 [0.9508] 

CHSQ (1) 0.7512 [0.8282] 
CHSQ (14) 0.9220 [0.9757] 

Bahrain Se1ial con-elation CHSQ (]) 0.7226 [0.7726] 
Hctcroscedasticity CHSQ (8) 0.7910 [0.8508] 

The probability values are reported in the parenthesis [] 

The results of the tests of serial con-elation of residuals of the models as represented 

by the chi-squares of the Lagrange Multipliers (LM) statistic show that the models are 
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free from serial correlation. The test of heteroscedasticity also demonstrates 

independence of the errors from the explanatory variables. The models are found to be 

fit and stable. The results of the tests are presented in Table 4.12. 

4.4.6 Model stability tests 

Stabilitv and Fitness of the models are also tested bv the Cumulative sum of recursive , , 

residuals and the cumulative sum of the square of recursive residuals which norn1ally 

presents how stable and fi t models are. The fitness of the model is represented by 

having the residual lie in-between the strnigbt lines. The graphs in Figures 4.20, 4.21, 

4.22, 4.23, 4.24. and 4.25, satisfy the rules. The following figures present the graphs 

shO\ving the residuals of the models in which deposits of Islamic banks stand as 

dependent variables in each of the countries. The stability tests confirn1 that all the 

models are fit and stable. 

Malaysia 

·O 

., ?.-'----------------------' 

I - C.U!::-UM --- -- ~ •Vi. ~jQnll,c~nc,:, I 

Figure 4.20 
Cumulative Sum ofRecursive Residuals zest.for LDP model (Malaysia) 
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F igure 4.21 
Cumula1ive Sum of'Squares of Recursive Residuals for LDP model (Malaysia) 
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Figure 4.22 
Cumulative Sum of' Recursive Residuals 1es1for LDP model (Indonesia) 

0 , -4 -

? 0 15 

Figure 4.23 
Cumulative Sum of'Squares o_fRecursive Residuals for LDP model (Indonesia) 
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Figure 4.24 
Cumulative Sum ofRecursive Residuals testfor LDP model (Bahrain) 
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Figure 4.25 
Cumulative Sum a/Squares of Recursive Residuals for LDP model (Bahrain) 

4 .5 The result of the ARDL estimation of the finandng- deposit gap and credit 

risk models. 

To achieve the objective three aimed at investigating the relationship between 

financing- deposit ratio and credit risk of Islamic banks; ARDL approach to 

cointegration was also employed. The Bound test for cointeg:ration was conducted to 

investigate the existence of the Jong-run relationship bet,veen the credit risks and the 

explanatory variables of the models. This is done by ascertaining whether the F-

statistics from the model is significant at 5% significance level and higher than the 
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corresponding critical value. However before the bound test is caJTied out, it 1s 

appropriate to investigate the level at ,vhicb the variables are stationary. This 

investigation is canied out by perf01111ing the unit root tests on each of the variables 

and then followed it up with the bound tests. Aner the bound test, if the existence of 

cointegration is established, ARDL long-run estimation of the coefficients was then 

performed. After the estimation of the long-run coefficients, the causality tests among 

tJ1e variables were performed and thereafter, diagnostic tests ,vere also perfonned on 

tJ1e models. 

4.5.1 The Result of the unit root tests 

The results of the unit root tests presented in Table 4.] 3 indicate that CR ( credit risk), 

FDR (financing-deposit ratio), LGDP (income) for Malaysia, Indonesia and Bahrain 

are stationary at first difference. That is, they are J(J). The values of their ADF 

statistics are higher than their critical values at 5% level of significance. Also, LRM 

(money supply) for Malaysia and Indonesia are also stationary at first difference. 

Therefore, the null hypothesis of the presence of unit root can be rejected and accept 

tJ1e alternative hypothesis of no unit root for the variables. However, LRM for 

Bahrnin is found to be stationary at level, I (0). Also, the null hypothesis can be 

rejected at this level. 

150 



Table 4.13 

[/nit root test 

Country Variable Model 
Type ADF 

Value 

Malaysia 
CR C -1.398412 
FDR C -0.3 74 735 
LGDP C -1.006528 
LR\1 C -0.753961 
EXC C -0.688202 

Indonesia 
CR C -2.842634 

FDR C -2.126997 
LGDP C -0.1 20 I 66 
LR.M C -2.507054 
EXC C -0.012348 

Bahrain 

Level 
Critical 
@ 5% 

-2.96041 I 
-2.957 ll 0 
-2.954021 
-2.95402 I 
-2.954021 

-2.960411 
-2.954021 
-2.963972 
-2.960411 
-2.954021 

CR C -1.227240 -2.954021 
FDR C -2.047633 -2.954021 
LGDP C -0.568965 -2.954021 
LR.l'vl C -4.099516*** -2.981038 

First difference 
ADF Critical 
value @ 5% 

-5.630914*** -2.9571 10 
-4.765573"*" -2.960411 

-5.308613*** -2.957110 
-5.022815*** -2.9571 I 0 
-4.379733""* -2.957110 

-3 .900880*** -2.960411 
-6.009548*** -2.957110 

-7.938290*** -2.963972 
-4.766713*** -2.967767 
-5.661539*** -2.9571 l 0 

-4.664815*** -2.9571 I 0 
-4.730437*** -2.957110 
-5.864698""'* -2.9571 I 0 

EXC C -0.214574 -2.954021 -3.784511 *** -2.957JJ0 

Note: critical values are at 5%.*, **and*** represent the critical value at 10%, 5% 
and 1 % level of significance respectively. Also, CR represents Credit Risk of lBs, 
FDR indicates Financing-Deposit Ratio. LRM and LGDP stand for Logarithmic fom1 
of Real Money supply and Real income respectively. EXC represents exchange rate 
of domestic cunency for US dollar. 

The difference in the levels of integration of the variables, therefore, recommends the 

use of ARDL as the appropriate technique of estimation for this model. 

4.5.2 ARDL Bouud testing: Financing-Deposit gap/ Credit Risk model 

After, having satisfied the condition for the adoption of ARDL, investigation of the 

existence of the long-run relationship among the variables using ARDL Bound testing 

procedure then follows. Results of the Bound testing shov.,ing the long run 

relationship (co-integration) between the variables in the models for Malaysia, 

Indonesia and Bahrain are presented in Table 4 .14. Four different models are run for 
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each of the countries. The results show the existence of a long run relationship or 

otherwise for each model in which each of the explanatory variables takes a tum as 

dependent variables. 

Table 4.14 

ARDL Bound Testing: Financing-Deposit gap I Credit Risk model 
F-Statistics Bound CV:90% Bound CV:95% Bound CV:99% 

I(O) 1(1) 

2.45 3.52 

Malaysia 
CR 7.779*** 
FDR 3.322* 
LGDP 7.189*** 
LRM 7.364*** 
EXC 4.541** 

Indonesia 
CR 7.3945*** 
FDR 4.4137** 
LGDP l 7.0445*** 
LRM 5.7982*** 
EXC 4.1183** 

Bahrain 
CR 
FDR 
LGDP 
LRM 
EXC 

6.65605*** 
4.091 ** 
5.270*** 

13.010*** 
5.584*** 

1(0) J ( 1) 1(0) 1(1) 

2.86 4.01 3.74 5.06 

NOTE: *, **and*** represent 90%, 95% and 99% level of significance respectively. 
Also, CR represents Credit Risk of IBs, FDR indicates Financing-Deposit Ratio. 
LRJ\1 and LGDP stand for the Logmithmic form of Real Money supply and Real 
mcome respectively. EXC represents exchange rate of domestic currency for US 
dollar. 

In Malaysia for example, the result shows a high level of cointegration between the 

credit risks (CR) of Islamic banks and the explanatory variables of liquidity (FDR), 

real income (LGDP), real money supply (LRM) and exchange rate (EXC). For 
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example. in this model with CR as the dependent variable and liquidity (FDR), real 

income (LGDP), real money supply (LRM) and exc1iangc rate (EXC) as explanatory 

variables, the F-statistic value is 7.779 which is higher than the upper bound critical 

value of 4.01 at 5% significance level. This means that bank liquidity. real income, 

real money supply and exchange rates in the economy all jointly have a very strong 

long-run relationship with the credit risks of Islamic banks in Malaysia. 

Each of the other explanatory variables is thereafter made to take a tum as the 

dependent variable to determine the level of cointegration with the other variables. By 

considering FDR as the dependent variable, the result shows a non-conclusive result 

for the existence of cointegration with the explanatory variables of the model. The F­

statistic for the model is 3.322 which lies in-between the lower and upper bounds of 

the critical values at 5% significance level. Also, cointeg:ration is observed when 

LGDP, LRM, and EXC take a turn as dependent variables ,vith F- statistic values of 

7.189, 7.364and4.541 :respectively. 

The existence of the long-nm relationship between the credit risks of Islamic banks in 

Indonesia and FDR, LGDP, LRM and EXC as explanatory variables of the model is 

also established by the results of the bound testing. From the results of the bound test, 

the F-statistic for the model of CR of Islamic banks in Indonesia is 7.3945 which 

higher than the upper bound of the critical value of 4.01 at 5% significance level. 

This, therefore, establishes the existence of cointegration among the variables when 

CR stands as the dependent variable. Also, the result of the bound test on the CR 

model for Islamic banks in Bahrain gives an F-statistic of 6.656 which is much higher 

153 



than the upper bound critical value of 4.01 at 5% significance level. By the results of 

the bound test, it is concluded that liquidity, real income, money supply and exchange 

rate all jointly have a long-run relationship with the credit risk (CR) of Islamic banks 

in Malaysia, Indonesia, and Bahrain. 

4.5.3 The results of the ARDL estimation of the long-run relationship. 

The result the ARDL estimation of the long-run coefficients of the explanatory 

variables shows the effects and relationship of the individual variables with the credit 

risks (CR) of the Islamic banks in each of the countries. The signs of the coefficients 

show the direction of the relationship. The long-run coefficients of the variables with 

their standard errors, t-statistics, and p-values are presented in Table 4.15. 

The results presented in Table 4.15 shov.' that financing-deposit gap. as represented by 

the fornncing-deposit ratio (FDR), is an important predictor of credit risks m 

Malaysia, Indonesia and Bahrain. The coefficients of the FDR for the models of 

Islamic banks in Malaysia and Bahrain are positive and significant at 1 % level of 

significance. This means that FDRs of Islamic banking in Malaysian and Bahrain 

have a positive relationship with the credit risks (CR) of the banks. It, therefore, 

follows that when the financing portfolios of the banks are rising relative to their 

deposits size, the credit risks ,vere on the increase. It means the banks are engaged in 

credit expansion faster than the inflow of loanable funds through deposits. During the 

period 2007 - 2015: Q2, the CR in Malaysia \Vas observed to be declining so also 

were the FDRs decreasing correspondingly. The positive relationship between CR and 

FDR in Malaysia is in line with the a priori expectation. The practical implication of 
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this means that vvhen the rate of growth of financing is faster than the rate of inflov,1 of 

deposits the banks would be pressured to source funds from other sources such as 

inter-bank money market or overnight bonowing from the Central banks to cover the 

shortfal I from the deposits. The effects of this are to use short-tenn funds to finance 

Jong-tem1 customers ' requests. This has the effects of putting pressure on the banks to 

channel the funds to high-risk financing which in effects leads to increasing credit 

risk. 

Table 4.15 

ARDL: Long-nm relationship (Financing-Deposit gap/ Credit Risk model) 
Dependent variable: Credit risks (CR) 

Variable 

Constant 

FDR 

LGDP 

LRM 

Malaysia 

37.259697*** 
(8.626423) 
[4 .319252] 

4. l 16528* 
( 1.953340) 

(2. 107431 J 
-1.3 l 1400 

(1.078988) 

(-1.215398] 

-2.4484 71 *** 
(0.610349) 
[-4.011595] 

Estimated values 

Indonesia 

67.51541Y'** 
( 15 .522865 ) 
[4.349417] 

-0.0615 I I** 
(0.022813) 

[-2.696375) 
-4.602295*** 

(1.120398) 

(-4.107734] 

-0.669778** 
(0.226491) 
(-2.957200] 

Bahrain 

-110.656537 

(260.3 I 61 18) 

[0.425085) 
117.289633*** 
(50.387167) 

(2.327768] 

-25.023610*** 

(9.265109) 

[-2.700843] 
54.750275 

(47.643116) 
[1.149175] 

EXC -0.062305 0.000775*** 0.53891 I*** 

(0.347582) (0. 000092) (().0067203) 

(-0.179253] (8.457677] (8.0192131] 

Note: SE is in parentheses ( ) and t-statistics arc in brackets [ ]. Also ** and *** 
represent 5% and 1 % significance levels respectively. Also, CR represents Credit 
Risk of IBs, FDR indicates Financing-Deposit Ratio . LR.M and LGDP stand for the 
Logarithmic form of Real Money supply and Real income respectively. EXC 
represents exchange rate of domestic currency for US dollar. 

On the other hand, if the deposit inflow is faster than the financing activities of the 

banks, it is expected that the banks would be liquid and would not be under pressure 
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to take in high-cost funds. The bank would then be able to select low-risk investments 

even though, may yield moderate returns. This result supports the findings of Samad 

& Hassan (2000). Similarly, the coefficient of money supply shows a negative sign, 

meaning that it has an inverse relationship with the credit risk of Islamic banking in 

Malaysia. The implication of this is that a prolonged tight monetary policy has the 

potential of heightening credit risk of Islamic banking in Malaysia. CR and FDR of 

the Islamic banks in Bahrain also have a positive relationship. Ho,vever, unlike in 

Malaysia where CR and FDR consistently sho,v a decreasing trend over the period 

2007 - 2015Q2, the CR and FDR of the ls]amic banks in Bahrain show an increasing 

tTend for the most part of the period. The implication of the result is that ,:vhilc credit 

risks of Islamic banks in Malaysia were on the dowmvard trend those of the Islamic 

banks in Bahrain were increasing during the same period under review. The 

financing-deposit gap in Bahrain also has a posirjve and significant relationship with 

the credit risk of Islamic banking. Meaning that as the gap between financing and 

deposit ,vi dens the credit risk of the banks in Bahrain continues to increase. Similarly, 

real income is another important variable that explains the credit risk of Islamic 

banking in Bahrain. ln line with the a priori expectation, the coefficient of the real 

income (Real GDP) is negative. The result, therefore, sho,vs real income as negatively 

and significantly related to the credit risk of Islamic banking in Bahrain. The 

irnpl ication of the result suggests that the increase in the credit risk of the Islamic 

banking in Bahrain during the period was due to, among other factors, the decline in 

the economic growth rate. 
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The FDR of the Islamic banks in Indonesia during the period 2007 - 20 l 5Q2 shO\v an 

:inverse relationship with the credit risks (CR) of the banks. This means that during the 

period while the FDR was increasing the CR was declining. The trend can be 

attributed to the type of sectors of the economy in \Vhich the Islamic banks in 

1ndonesia concentrated their financing. For ex.ample, while Islamic banks in Malaysia 

concentrated their financing in the household sector and those in Bahrain concentrated 

their financing on consumer goods, Islamic banks in Indonesia on the other hand, had 

a fairly distributed financing portfolio and the financing concentration observed in 

Indonesia was in the productive sector. This inverse relationship between CR and 

FDR in Indonesia may have resulted from the policy of concentrating financing on 

productive activities through which businesses generate more income and are able to 

meet their repayments obligations to the banks as at ,:vhen due. This result supports 

the findings of Tabak, Fazio and Cajueiro (2010) in their study of the effects of loan 

portfolio concentration on Brazilian banks ' return and risk and Behr, et al. (2007) in 

tlleir study of diversification and banks' risk-return characteristics of Gennan banks. 

LGDP representing real income is another impmtant variable that is found to explain 

tl1e credit risks of Islamic banks in Indonesia and Bahrain. The variable is significant 

at 1 % levels in Indonesia and Bahrain and found to have an inverse relationship with 

the credit risk. ln the case of Malaysia, even though, not significant, LGDP coefficient 

is also negative, meaning that it has an inverse relationship with the credit risks. The 

implication of the inverse relationship between the credit risk and economic growth 

means that when the economic growth is positive; investors were able to operate in a 
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good economic climate that encourages economic activities \vhich made it possible 

for them to service their liabilities to the banks. 

Under these economic conditions, non-performing financings were found to be going 

down. However, at the downturn of the economy, the non-perfom1ing financing 

v-.,ould be on the increase. These results support the findings of some previous studies 

(Adebola, et.al. 2011; Al-Wesabi & Ahmad, 2013; Boduri, 2014; Louzis et. al., 2012; 

Saurina & Jimenez, 2006). Money supply (LRM) in both Malaysia and Indonesia is 

significant with an inverse relationship with the CR. This means that expansionary or 

contractionary monetary policies of these countries significantly impact on the 

financing activities of the Islamic banks. The contractionary monetary policy of the 

monetary authorities has the effect of reducing the volume of money in circulation. 

The effect of this on banks is to reduce the funding capacity they have. The 

contractionary monetary policy makes credit scarce and more expensive. The non­

availability of credit to investors and the attendant high cost of fund where it is 

available to make the business environment hostile. This situation if prolonged leads 

to high credit risks for the banks. In this case, however, it does appear the authorities 

m Malaysia and Indonesia pursue expansionary monetary policies. The results 

indicate an inverse relationship between CR and LRM \Vhich means that as CRs were 

falling in the countries, money supply was increasing. Relaxed liquidity in the 

economies provided increased fund ing capacity for the banks and investors were able 

to meet their funding requirements and able to service their debts leading to declining 

credit risk. 

158 



Foreign currency exchange rate (EXC) is another imJ)Ortant predicror of credit risks of 

Islamic banking in Indonesia and Bahrain. EXC is positively and significantly related 

to the CR in both Indonesia and Bahrain. To understand the actual effect of the 

exchange rate on the banks' boffowing, one needs to understand which end of the 

foreign exchange usage the bonowers are. For example, a fall in the nominal 

exchange rate (i.e. exchange rate appreciation) will benefit import-dependent raw 

material users and negatively affect the revenue of the export-oriented borrowers. 

This is because an exchange rate appreciation has the effect of making imports 

relatively becoming cheaper Vl'hile products for exports becoming more expensive in 

the international market which can, therefore, affect the revenue of the borrowing 

customers and therefore, their ability to service their debts. A country that is import­

dependent will loose from her cunency depreciation. Depreciation in the cunency of 

such a country will affect the cost of production,the decline in revenue and impaired 

ability of borrowers to make repayment of their loans. On the other hand, if a country 

is export-oriented, domestic currency depreciation has the potential of boosting the 

exports and thus increases the revenues of the exporting finns and improves their 

capacities to service their debts and thus reduce the credit risks of their banks. These 

findings also support the findings in (Demirguc-Kunt & Detragiache. 1998; Pen-y, 

1992). 

4.5.3.1 Diagnostic tests 

The results of diagnostic tests for serial correlation and heteroscedasticity as given by 

chi-squares of the Lagrange Multipliers (LM) statistic presented in Table 4.16 show 
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that the model is free from serial conelation and the problem of heteroscedasticity. 

The models are also found to be fit and stable. 

Table 4.16 
Diagnostic tests 
Country Test statistic 

Malaysia 

Indonesia 

Bahrain 

Serial correlation 
H eteroscedasticity 
Serial con-elation 
H eteroscedasti city 
Serial co1Telation 
Heteroscedasticity 

The P-values are presented in pare11thesis [ ) 

LM test 

CHSQ{ I) 0.2800 [O. 7419] 

CHSQ(I) 0.9226 [0.9263] 

CHSQ( l) 0.2509 [0.5749] 

CHSQ( 1) 0.33 76 [0.3568] 

CHSQ( l) 0.9486 [0.9357] 

CllSQ(l) 0.1385 [0.1494] 

4.6 The effects of financing concentration on the credit risk of lslamic banks. 

In order to determine the effects of financing concentration on the credit risk of 

Islamic banks, there is the need to detennine the pattern of allocation of financing to 

the various economic sectors of these countries by the Islamic banks operating in each 

of the countries. The relative share of each economic sector of the total financing is 

then subjected to concentration measurement index. In the case of this study, 

Hirschman-Herfindahl Index (HHJ) has been employed. After obtaining HHI, a 

regression analysis using Dynamic OLS was conducted to estimate the relationship 

between credit risks oflslamic banking and financing concentration. 

4.6.1 Result of the computation of HHI (Concentration index) 

The result of the Hirschman-Herfindahl-Index (HHI) computed for Malaysia and 

Indonesia were presented in Table 4.17. 
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Table 4.17 

Hirsch111a11-He1j111dahl-Index (HH!) Malaysia and Indonesia 

Diversified Moderately Concentrated 
Concentrated 

0-0.10000.1000- 0.1800 Above 0.1800 
Period Malaysia Indonesia 

2007 QI 
Q2 
Q3 
Q4 

2008 Ql 
Q2 
Q3 
Q4 

2009 Ql 
Q2 
Q3 
Q4 

2010 01 
Q2 
Q3 
Q4 

2011 Ql 
Q2 
Q3 
Q4 

2012 Ql 
02 
Q3 
Q4 

2013 Ql 
Q2 
Q3 
Q4 

2014 QI 
Q2 
Q3 
Q4 

2015 QI 

0.4766* 0.1878* 
0.4604* 0.1875* 

0.4437* 0. 1975* 
0.3967* 0. l 881 * 
0.3768* 0.1917* 
0.3650* 0.1894* 
0.3550* 0.1921" 
0.3663* 0.1926* 
0.3775* 0.1915* 
0.3666* 0.1919* 
0.3860* 0.1954* 
0.3728* 0.2026* 
0.3873* 0.1996* 
0.3 767* 0.2026* 
0.4028* 0.2167* 
0.3987* 0.2245* 
0.3998* 0.2291* 
0.3994* 0.2370* 
U.4058* 0.2566* 
0.4004* 0.2573* 
0.3931 * 0.2576* 
0.3904* 0.2659* 
0.395 l * 0.2607* 
0.4036* 0.2751 * 
0.4 l 48* 0.2813* 
0.4174* 0.2780* 
0.4116* 0.2732* 
0.4054* 0.2700* 
0.4048* 0.2616* 
0.4040* 0.2360" 
0.4032* 0.]909* 
0.3882* 0.1933* 
0.3970* O.l 892* 

Q2 0.3922* 0.1876* 
A VRAG 0.3958* 0.2002* 

Note: "*" indicates portfolio concentration, "A VRAG" indicates average HHI for 
2007Ql-2015Q2 

HHI for Bahrain was computed separately and presented in Table 4.18. This is 

because the distribution of financing of Islamic ban.ks in Bahrain was always 

subsumed into the report of the entire banking system's lending to the various 
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economic sectors of the Bahrain's economy until the first quarter of 2013 when it was 

first presented by the Central Bank of Bahrain. 

The distribution of lslamic banks' financing to the various economic sectors was 

reported separately for the first time by the Central Bank of Bahrain in the first 

quarter of 2013. The HHl is computed to investigate the existence of financing 

portfolio concentration by Islamic banks in these countries. The result shows that 

Malaysia has very high HHI throughout the period 2007 - 2015: Q2. The average 

HHI for the financing poitfolio of Islamic banks in Malaysia for the period is 0.3958. 

This is above the upper threshold of 0.1800 of moderate concentration. This means 

that the financing portfolio of Islamic banks in Malaysia is highly concentrated. The 

HHI for Indonesian Islamic banks, on the other hand, gives an average of 0.2002 for 

the same period. 

The HHI for financing potifolio of Indonesian lslamic banks even though, above the 

upper threshold of 0.1800 for moderate concentration, it appears to be more 

diversified than the financing portfolio of Malaysian Jslamic banks.The distribution of 

financing of Islamic banks in Bahrain presents a fairly diversified portfolio. The 

average HHI for the financing distribution of Islamk banks in Bahrain is 0.124763 

which according to the rule, falls under the classification of "moderately 

concentrated" portfolio. The rule states that the closer HHI is to 1 the more 

concentrated the po1ifolio is. The HHI of Islamic banks in Indonesia and Bahrain for 

each of the quarters of the years 2007 - 2015: Q2 are farther away from I and closer 

to O than HHI of Islamic banks in Malaysia. This means that Islamic banks in 

162 



Indonesia and Bahrain have better-diversified financing portfolio than their 

counterparts in Malaysia. The concentration of financing portfolio in each of the 

countries is further illustrated by the pie charts presented in Figures 4.26 to 4.31. 

Table 4.18 
Hirsch111a11-He1.fi11dahl-l11dex (HH]) Bahrain 

Period 
2013Q 1 0. I 36483** 
20 I 3Q3 0.130092** 
2014Ql 0121157** 
2014Q3 0.122107** 
2015Q ] 0.12235** 
201 SQ2 0.12448** 
AVRAG 0.124763*" 

Diversified 

0 - 0.1000 

Moderately 
Concentrated 

0.1000-0.1800 

Concentrated 

Above 0.1800 

Note: "**" indicates portfolio moderate concentration, "A VRAG" indicates average 
HH1 for 2013 - 2015Q2 

4.6.2 Results of the Dynamic OLS estimation of the financing concentration­

credit risk model. 

The HHI computed for the distribution of financing of Islamic banks to economic 

sectors in Malaysia, Indonesia indicates the concentration of financing po11folio. The 

HHJ for Bahrain, on the other hand, indicates moderate concentration. The effects of 

the concentration of financing on the credit risk of the banks have not been 

determined. In the result of the regression analysis of the equation ( 15) and presented 

in Table 4.19 FC (financing concentration) has been used as a proxy for HHI and CR 

stands for credit risk. The result shows the relationship between credit risk and 

financing concentration of Islamic banks in Malaysia and Indonesia. Also, the 

correlation coefficient in Table 4.20 shows the relationship between credit risk and 
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concentration of financing of Islamic banks in Bahrain. The results aim at analysing 

the relationship between credit risks and financing concentration. 

The results of the estimation using Dynamic OLSare presented in Table 4.19. The 

results show FC (financing concentration) as an important variable having a 

significant long run relationship with the credit risk of Islamic banks in Malaysia.Its 

coefficient is positive and significant at 5 percent level. This means that credit risk is 

positively related to financing concentration. The implication of this is that credit 1isk 

of banks with concentrated financing portfolio would be higher than banks with a 

diversified po1ifolio. This also means that the credit risk of Islamic banks in Malaysia 

as represented by their non-perfonning financing can be explained to a great extent by 

foeir financing concentration pa11icularly in the household sector of the economy. 

This in effect presents a moral hazard at work. The result therefore, indicates that 

moral hazard may have been generated from tl1e very nature of mudarabah 

(investment account) deposits. That under the profit and loss sharing (PLS) model, the 

return of the principal deposit is not guaranteed: incentives may have been created for 

the banks to unde1iake excessive risk-taking through financing concentration. 

Another variable that has a significant long run relationship with the credit risks of 

Islamic banks in Malaysia is money supply. Money supply has a negative relationship 

,vith credit risks and significant at 5% level. This is in line with the theory of 

monetary policy which holds money supply as an instrument of monetary policy. 

Monetary authorities ' policies of liquidity expansion or contraction can have 

significant impacts on banks' ability to meet their financing obligations to their 
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borrO\ving customers. The inability of banks to continue to meet the financ ing 

obligations to their customer can in turn negatively impact on the business activities 

of these customers and thereby constrain their abil ity to service their debts as at when 

due. The consequence of this is the increasing credit risks of the banks. 

Table 4.19 
Dynamic OLS: Financing Concentration I Credit Risk model. 

Dependent variable: CR 

Variable Malaysia Indonesia 
FC I 0.08855** -48.43093*** 

(3.522291) (I 0.89796) 

[2.864201 J [-4 .444036) 

IR 0.682825** 0.331536* 

(0.275554) (0.1 62411) 

(2.275554] (2.041334) 
LRM -3.034876*** -320.6308*** 

(0.456992) (79.98482) 

[-6.640984 J [-4 .. 008645) 

LFIN J .779068* 7.432718"** 

(0.858430) (1.750334) 

[2 .072466) [4.246458) 

INF 0.0064663 -0.219191 ** 

(0.021098) (0.066480) 

(0.221012) [-3 .297102) 

Bahrain 

-1 5.32258** 

(4.581053) 

[-3.344773] 
-89.14322* 

(4 581053) 

[-2.538573) 

3 J.09764 

(15.78653) 

(1.969884] 

-2.854928** 

(0.759593) 

(-3.758499) 

Note: Standard errors and t-statistic are reported in parentheses ( ) and bracket [ 
respectively. Also, ***, ** and * represent statistical significance at the I, 5 and 10 
percent levels respectively. 

Also, CR represents Credit Risk of IBs, IR indicates Lending Rate of conventional 
banks. LRM and LFIN stand for the Logarithmic form of Real Money supply and 
Real Financing expansion respectively. INF represents Inflation rate in the economy. 

The result also indicates a positive and significant relationship between the 

conventional banks' lending rates (IR) and the credit risk of Islamic banks. It shows 

that there exists a positive relationship between credit risk of the Islamic banks and 

165 



conventional average lending interest rates in Malaysia.Since financing rates of 

Islamic banks in the country are referenced to the conventional banks' lending rates, 

rising interest rates in the conventional credit markets would raise the financing rates 

in the Islamic banking credit markets as \Veil. This supports the findings of a number 

of studies (Dash & Kabra, 2010; Fofack, 2005; Louzis, 2012). This means that when 

the average lending rate rises, implying that the financing rates of Islamic banks will 

also be rising; with the consequence of the possibility of an increase in default rates 

and the risk of non-perfonning financing. Also, credit expansion (LFIN)has a positive 

and significant relationship with the credit risks of Islamic banks in Malaysia. From 

the result of the estimation, the coefficient of the variable for credit expansion (LFIN) 

is positive and significant at 10% level. This is because, during favourable economic 

environments, competition is usually high among banks, income margin becomes 

thin, in order to sustain revenue base, banks often embark on credit expansion. In the 

process of credit expansion, credit rules are usually relaxed, and thus accommodate 

bad bonowcrs. This eventually leads to increase in default rates.However, the results 

indicate inflation though with a positive sign but not significant as a possible predictor 

of credit risk during the period covered by the study. 

In the case of Indonesia and contrary to the situation in Malaysia, the result of the 

estimation presents a divergent effect of FC on credit risk of Islamic banks in the 

country. While FC bas a significant and positive relationship with the credit risk in 

Malaysia, the result indicates the FC for the Islamic banks in Indonesia, though 

significant, but with a negative coefficient. This assumes a negative relationship 

between credit risk and financing concentration in Indonesia. This result is not 
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unexpected. It indeed supports the argument of the studies that affirm that 

concentration of financing can reduce monitoring cost and ensures efficiency which in 

tum leads to a reduction in risk. The studies that argue that specialisation 

( concentration of financing) reduces risk include (Acharya, et al., 2006; Tabak et al., 

201 0; \Vinton, I 999). Hov,1ever, beyond the theoretical arguments, this relationship 

can also be explained more impo1tantly by the empirical reality of the financing 

concentration of Islamic banks in Indonesia which could be observed to be gradually 

decreasing over the period under review while the nonperforming financing was 

steadily increasing. To have this negative relationship is, therefore, not surprising. 

This means that nonpcrfom1ing financing of Jslami c banks in Indonesia during the 

period can be explained better by other vaiiables. The credit risks of Islamic banks in 

1ndonesia from the results of the estimation can, therefore, be explained by its long 

run relationship with such other factors as interest rates, money supply, and credit 

expansion. The result indicates a significant long run relationship between lending 

rates of the conventional banks and the credit risk of Islamic banks. The coefficient of 

IR in the model is positive and significant at 10% significance level implyfr1g an 

influence of the interest rates on the credit risks of Islamic banks. This means that 

credit risks of Islamic banks increase as a result of the increase in the conventional 

banks' lending rates. A fall in interest rates, on the other hand, reduces the repayment 

burden of the customers who source funds from Islamic banks. This is because of the 

con-elation between the financing rates of the Islamic banks and lending rates of the 

conventional banks. Also, another predictor of the credit risk in Islamic banks in 

Indonesia is the credir expansion (LFIN) by the banJ<:s. The result indicates LFIN in 
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Indonesia Islamic banks as positively related to the credit risk and significant at 1 % 

I eve!. 

Money supply also plays a significant role in explaining the credit risk of the banks in 

Indonesia. From the result of the DOLS, the coefficient is negative and significant at 

l %> level. This means that expansion ( or contraction) of money supply in the economy 

decrease ( or increase) the possibility of default by the investors and thereby lo,ver ( or 

increase) the credit risk of the banks. Inflation ,vith a negative sign 1s also, 

significantly related to the credit risk of the banks during this period. 

As for Bahrain, the cone!ation coefficient (i= 0.995522) as presented in Table 4.20 

shows a very strong relationship between credit risk and financing concentration by 

Islamic banks. These findings of the long run relationship between credit risks and 

financing concentration as observed with Islamic banks in Malaysia and Bahrain are 

in suppo1t of the findings of some previous studies (Behr et al., 2007; Diamond, 1984; 

Hcning & Watcher, 1999; Hooks & Robinson, 2002; Markowitz, 1952).The studies 

argue that concentration can lead to increase in credit risk of banks. 

Table4.20 
Correlation allalysis: Financing Concentration/ Credit Risk (Bahrain) . 
Conelation CR FC 

CR 

FC 

0.635000 

1.000000 

0.004966 

0.995522 

168 

0.0000392 

1.000000 



The pertinent question that may anse is, why do ,ve have a positive relationship 

bct\.vccn credit risk and financing concentration m Malaysia and Bahrain and an 

inverse relationship in Indonesia? The concentration index (HHI) in Table 4.17 shovvs 

that both Malaysia and Indonesia have financing concentration, figures 26 and 27 on 

the other hand, shmv that financing portfolio of Is]amic banks in Malaysia is very 

concentrated in the household sector. Figures 28 and 29 also, show the financing 

portfolio of Islamic banks in Indonesia is concentrated in productive sectors. for 

example, Islamic banks in Malaysia have between 61 % and 68% of their financing 

concentrated in the household sector and also Islamic banks in Bahrain have the 

largest allocation of their financing (between 17% m1d 33%) to personal/consumer 

financing. Jn contrast to the two countries, financing distribution structure of the 

Islamic banks in Indonesia has the largest allocation (between 26% and 33%) of their 

financing to the "business services''. 

The significance of this difference is that ·while a large p01tion of the financing of the 

banks in Malaysia and Bahrain go for consumption that of the Islamic banks in 

Indonesia goes for productive activities. Business organisations know very ,,.•ell that 

availability of sustainable funds is very important to their business success and would 

always endeavour to maintain a good relationship with their banks. To achieve this, 

they must remain credit-worthy at all times. This may explain why the concentration 

of financing by the Islamic banks in Indonesia has no positive impact on the credit 

risk of the banks. 
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The DOLS result for Bahrain indicates conventional interest rate being significant a1 

5% level but negatively related to the credit risk of Islamic banks. This implies that 

\Nhen conventional interest rates increase the non-performing financing of Islamic 

banks decreases. Conversely, ,vhen the rate goes down, the non-perfonning financing 

( credit risk) of Islamic banks goes up. This suggests the existence of arbitrage in the 

Islamic banking and conventional banking credit markets in Bahrain. This implies that 

,1-,hen interest rates in the conventional credit markets go down, customers of the 

Islamic banks appear to move to the conventional banks to take advantage of the iow­

interest-rate regime in that market. It thus, therefore, suggests that where Islamic 

banks caimot adjust their financing rates as quickly as the conventional banks can do; 

customers in Islamic banks tend to default. This is because it becomes cheaper for the 

customers to seek to refinance of their investments from the conventional banks 

\Jvhich appear to be more competitive than Islamic banks anytime interest rates goes 

down. The converse is the case ,,_,·here there is an increase in interest rates. 

The effects of money supply on the credit risk of Islamic banks in Bahrain are like the 

effects of money supply on the credit risk of the banks in Malaysia and Indonesia. 

Money supply is negatively and significantly related to the credit risk of the banks in 

all the three countries. 

Credit expansion in Bahrain is positively related to the credit risk of Islamic banks but 

not significant for the period of the study. Inflation has negative coefficient and 

significant a1 5%. Effect of inflation on the credit risk of banks could either be 
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positive or negative depending on whether the inflation had been anticipated or not 

anticipated. 

4.6.3 Graphical representation of portfolio cone en tratfon 

The results of the HHJ computations on ly show the existence of a concentration of 

financing portfolios by the Islamic banks in these countries. The long-run relationship 

between credit risks and financing concentration together with the other control 

variables was obtained from the Dynamic OLS estimation. The index did not show 

t]1e particular economic sectors in which such concentrations exist. To clearly show 

tlle direction of the portfolio concentration, we, therefore, present the relative share of 

the various economic sectors in the total of the financing of Islamic banks in these 

countries in pie-cha1is as presented in Figures 4 .26 to 4.31 . 
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Figure 4.26shows the relative share of the economic sectors as classified by the Bank 

Negara of Malaysia. The Figure shows the household sector alone being allocated as 

much as 68% of the total of the financing of Islamic banks in Malaysia in quarter one 

of 2007. The relative share of the household sector remains high throughout the study 

period. This is shown in Figure 4.27 presenting the household sector as having as high 

as 6 I% of the total financing in the last quarter of 2014. 

Figure 4.27: 
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Indonesia 

The revie,v of the distribution of financing into various economic sectors by Islamic 

banks in Indonesia as presented in Figures 4.28 and 4.29 shows a much more 

diversified financing portfolio than the Malaysian Islamic banks. However, a critical 
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review of the financing distribution by the Islamic banks in Indonesia as presented in 

Figures 4.28 and 4.29 reveals that more than half of the total financing is into 

"business services" and "others". For example. in 2007 (Figure 4.28) business 

services and others· shares of the total financing are 26% and 26% respectively. These 

two categories alone take as much as 52% of the total financing. This is a 

concentrated financing. 
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Figure 4.28 
Sectoral distribution ojf111ancing of'fslamic banks in Indonesia (2007QJ). 
Source: Data from Bank Indonesia's Indonesian Banking Statistics March 2007 

Also, the review of Figure 4.29 which presents the financing distribution as at the end 

of 2014 brings out the same pattern of concentration of financing distribution tO\vards 

'"business services" and "others". As the two sectors take as much as 55% of the total 

financing it, therefore, presents a concentrated financing portfolio. 
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Figure 4.29 
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Bahrain 

The distribution pattern presented in Figures 4.30 and 4.31 supports the result ofHHJ 

presented in Table 4 .1 8. The distribution of financing to the various economic sectors 

i11 Bahrain is much more evenly done than in Malaysia and Indonesia. Bahrain, unlike 

Malaysia and Indonesia, has an HHI falling within "moderately concentrated 

financing classification. The review of Figures 4.30 and 4.31 reveals that personal 

consumer finance and real estate are the top-2 sectors sharing about 35% among 

themselves. For example, in 2013 personal consumer finance and conm1erci al real 

estate share 21 <~o and 14% respectively. 
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Also, in 2014 the share of the total financing that went into personal consumer finance 

and commercial real estate were 17% each making a total of 34% for the two sectors. 

Even though financing of Islamic banks in Bahrain are considered to be more 

diversified than in Malaysia and Indonesia, the Central Bank of Bahrain always 

considers the concentration of financing by Islamic banks a critical issue of concern. 

The concern is always reflected in its Financial Stability Repo11s. 
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4.6.4 Moral hazard in financing concentration of Islamic banks 

Islamic banking has created enormous goodwill because of its potential to provide an 

alternative to conventional banking. The goodwill arises from the ability of Islamic 

ba11king to provide ethical-based and Sharia-compliant banking services. particularly 

to most Muslims. This goodwill enables Islamic banks to generate most of their 

deposit funds from Mudharabah (pa1iicularly unrestricted mudharabah) investments. 

Muslims consider Islamic banking as capable of meeting their investment and 

financing needs within the context of Sharia. The Muslim depositors in Islamic 
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banks,therefore believe that their banks being ethically-based institutions, would not 

unde1take any investment activities that can jeopardise the safety and halal feature of 

their investments. Violation of this trust is a breach of trust and therefore, creates 

moral hazard problems. 

The results of the HHI computation have shown the existence of concentration in the 

financing po11folio of the Islamic banks in Malaysia, Indonesia, and Bahrain. Also, 

the results from the Dynamic OLS estimations and correlation analysis have also 

confirmed the strong relationship between credit risk and financing concentration of 

tl1e banks' financing structure. The incidence of financing concentration with a 

positive relationship with credit risk presents a moral hazard at work. This indicates a 

violation of the fundamental principles of ethic in business. According to Bozovic 

(2007), one of the principles of ethics in business is avoiding the conflict bet,veen 

one' s interest and that of its business partner. In ensuring the principle enunciated 

above, Bozovic {2007, p l 77) states that "the bank must avoid a high concentration of 

loans in one industrial branch. sector or field, wrth the exception of specialised 

institutions that have this as their core activity' ' . T11at financing concentration is a 

moral hazard at work is also supported by Dow (2000). Dow considers a bank's 

strong focus on profitability to take excessive risk to enhance short-term profitability 

as a moral hazard problem. The breach of the trust by unde1iaking investment 

structure akin to their conventional counterparts ,:vhich are capable of jeopardising the 

interest of their depositors, no doubt, raises the issue of moral hazard in the financing 

activities of Islamic banks. 
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In summary, the HHJ reveals the concentration of financing portfolio by the Islamic 

banks in the three countries, viz, Malaysia, Indonesia, and Bahrain. Tbe results of the 

Dynamic OLS estimation show that financing concentration has a direct relationship 

v,.rith the credit risk of Islamic banks in Malaysia. Other vmiables that are found to 

have an influence on the credit risks of Islamic banks in Malaysia are interest rates, 

money supply and credit expansion. In the case of Indonesia, the credit risks of the 

Islamic banks are found be explained better by other variables such as interest rates, 

money supply, and credit expansion. 

Also, in Bahrain, financing concentration is found to be highly correlated to the credit 

risks of the Islamic banks and presents an incentive to moral hazard. This result 

suppo11s the findings of Hellmann, et al. (2000), Hooks and Robinson (2002) and 

Rosly and Zaini (2008). This is further supported by the moral hazard hypothesis by 

Berger and De Young (1997) who argues that moral hazard occurs when excessive 

risk-taking takes place v-.rhen the party that bears the risk or loss from the risk cannot 

monitor or prevent that risk-taking by the other party. According to Berger and De 

Young ( 1997) under moral hazard hypothesis, banks with relatively low capital have 

higher incentive to increase the riskiness of their loan portfolio which usually results 

in nonperforming loans than the banks with a higher level of capital. Applying this 

hypothesis to the very nature of Islamic finance based on PLS under ,:vhich; 

iuvestment account (mudarabah) deposits are not principal-guaranteed, incentives for 

moral hazard can, therefore, be observed. Rosly and Zaini (2008) observe that Islamic 

banks leverage on mudarabah deposits up to 80% of their capital. If any Islamic bank, 

therefore, suffers financial crisis arising from large scale repayment defaults, 
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theoretically, the depositors would bear the loss. This, therefore, provides an incentive 

for moral hazard. This becomes more obvious because, under Sharia, according to 

Ariff and Rosly (2011), an Islamic bank as a mudarib is not required to hold capital. 

4.7 Summary of the chapter 

The chapter provides the empirical results of the detem1inants of the credit risks of 

Islamic banks in Malaysia, Indonesia, and Bahrain. Estimation of the ARDL models 

\Vas conducted; analysis and interpretation of the results are provided. The 

comparative analysis of the effects of the individual explanatory variables on the 

credit 1isks of the banks in each of the countries is provided. The effects of 

conventional interest rates on the rates of return on and the size of deposits of Islamic 

banks were empirically analysed and found to be significant in the three countries. In 

addition to finding conventional interest rates having effects on the rates of return on 

deposits of Islamic banks and the deposit size of the banks, the study also establishes 

tJ1e existence of causality benveen the conventional interest rates and rates of return 

on Islamic deposits as well as the deposit size. 

The existence of moral hazards denoting issues bordering on ethical questions was 

also established by the presence of financing concentration in household and 

consumers' sectors of two of the three countries viz, Malaysia and Bahrain. Fillancing 

concentration was found to be positively and significantly related to the credit risks of 

the Islamic banks in Malaysia and Bahrain. The result of financing concentration in 

Indonesia was found to be different. Meaning that credit risks of Islamic banks in 

Indonesia might have been explained more by such variables like liquidity, real 
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income. money supply and exchange rate rather than financing concentration during 

the period of the study. 

Financing-deposit ratio (FDR) reflects the way the banks structure their financings 

vvith their deposit profile. Financing-deposit gap has been found to be an important 

determinant of credit risks of Islamic banks in the three countries. Other dete1minants 

of credit risks of the Islamic banks in these countries are real income and the level of 

economic activities (GDP), money supply in the economy (LRM), conventional 

interest rates (JR), and exchange rate movements (EXC). 

The implications of these findings are that Islamic banks must always monitor and 

manage those factors that specific to the banks and therefore, within their control. 

These factors are optimal diversification of their financing and appropriate financing­

deposit ratio. As for the macroeconomic variables, the banks must at all times analyse 

their impacts on their risk assets both in the sho1i-iun and in the long-nm and align 

their financing in such a way to recognise the potential risks associated with the 

prevailing macroeconomic environment. This will avail the banks the opportunity to 

take proactive measures that can help them hedge potential negative effects on their 

risk assets. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Summary of the study findings 

The objectives of the study are designed to investigate the factors that explain the 

credit risks of Islamic banks in the course of the perfomrnnce of their financial 

intermediation functions. The study was conducted within the dual banking 

environments in Malaysia, Indonesia. and Bahrain. The study period is from the first 

qua1ier of 2007 to the second qumier of 2015. 

In order to achieve the broad objectives, the study attempts to analyse some specific 

objectives. Jn particular, it examines the relationship bem·een the interest rates on the 

deposits of the conventional ban.ks and rate of return on the deposits oflslamic banks 

in Malaysia, Indonesia, and Bahrain. This is to enable us to k11ow the influence which 

conventional interest rate on deposits has on the fom1ation of the rates of return or 

rates of profit paid by Islamic banks on the deposits accounts with them. The 

objective is fuiiher to investigate the impact of interest rate and rate of return on the 

size of deposits of Islamic banking in Malaysia, Indo11esia and Bahrain. Since lslamic 

banks engage in the business of financial intermediation, they can only perform this 

role by taking deposits from the surplus units to finance the deficit units of the 

economy. The conventional interest rate, given its influence on the rates of return on 

the deposits of Islamic banks, could have explanatory power on the size of deposits of 

Jslamic banks. Similarly, whatever happens to the deposit po1tfolio of a bank has 

great consequence for the credit risk of the battle Deposit inflow to the banks and the 
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cost of the fond on these deposits detennine the capacity of the banks to meet the 

financing requests of their customers. The cost of funds to the banks also determines 

the cost of financing to their customers. Therefore, investigation of the cost of 

deposits and the size of deposits of Islamic banks is an objective of the study towards 

the understanding of the determinants of the credit risks. The next specific objective is 

to investigate the relationship between interest rate, real income, money supply 

exchange rate and the credit risk of Islamic banking m Malaysia, Indonesia, and 

Bahrain and their effects on the credit risk. 

The Third objective is to examine the long-run relationship between the financing­

deposit gap and the credit risks of Islamic banks. The availability of fund through 

regular deposits is essential to the quality of risk assets of banks. lt is, 

therefore,important to investigate the extent to which Islamic banks are able to cany 

out their financing activities from their customers' deposits. The final objective of the 

~tudy is to determine the effects of factors such as financing concentration, 

conventional lending rates, real GDP. money supply and exchange rates on the credit 

risks of lslamic banks ,vithin the context of a dual banking system. 

In order to attain the stated objectives, the study employs ARDL Bound Testing 

Approach to cointegration to investigate the relationship bet\veen the interest rates on 

conventional banks ' deposits and the rates of return of Islamic banks over the period 

2007 to 20 I 5. As a follow up to the tests of cointegration, the study went further to 

determine the effects of each of the dependent variables, viz, conventional interest 

rates, real income, and money supply on the rates of return of Islamic banks. This is 
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achieved by estimatmg the ARDL long-run coefficients. The essence of the 

investigation is to determine the existence and the direction of tbe influence of 

conventional interest rates and other independent variables on the detennination of 

rates of return on the deposits of Islamic banks. To :further understand the impacts of 

the independent variables on the rates of return on deposits oflslamic banks, the study 

employs Toda-Yamamoto Granger Causality tests to dere1111ine the direction of 

causality running among the variables. 

Findings indicate the existence of the long-nm relationship between the interest rates 

on the deposits of the conventional banks and rates of return on the deposits of 

Islamic banks in Malaysia, Indonesia, and Bahrain. I1l addition to the existence of the 

long-nm relationship, the findings also, reveal the influence of the interest rates on the 

rates of return on the deposits of Islamic banks acros~ the countries. Also, the findings 

establish the existence of causality running between the two variables. The findings 

suppo1i the findings of several earlier studies (Cevik & Charap, 2011 ; Ergc & 

Kaytanci, 2014: Obiyathulla, 2004; Obiyathulla, 2008; Zaino! & Kassim, 2012). 

For the Islamic banks in Malaysia, the finding shows bidirectional causality running 

between the interest rates on deposits of conventional banks and the rates of return on the 

deposits of Islamic banks. This implies that movements of the rates of return on the 

deposit of Islamic banks are caused by the trend in the movements of the interest rates 

on the deposits of conventional banks in Malaysia. Similarly, the direction of the 

movements of the conventional deposits interest rates is also found to be caused by 

the direction of the rates of retum on deposits of Islamic banks. This means that 
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deposit holders and banks in Islamic banking sector and their counterparts in the 

conventional banking sector of the Malaysian banking sector do react to and are 

influenced by the rate movements in the tv-,.o segments of the banking sector. 

In the case of Indonesia. the findings also reveal the existence of the long-run 

relationship between the rates of return on deposits of Islamic banks and the interest 

rates on deposits of conventional banks similar to the findings in Malaysia. However, 

unlike the finding in Malaysia, the causality bet\veen the rates of return on deposits of 

Tslarnic banks and the conventional deposit interest rates is unidirectional in 

lndonesia. This implies that it is the interest rates that seem to have greater causality 

impact on the rates of return on deposits oflslamic banks. 

Similarly, for Bahrain, the findings reveal the existence of the long-run relationship 

between the interest rates and the rates of return on the deposits of Islamic banks. The 

results also indicate a bidirectional causality nmning between the two variables. This implies 

that both the rates of return on deposits of Islamic banks and interest rates on deposits of 

conventional banks have a causal effect on each other in Bahrain's deposit market. The 

results, therefore suggest a very strong relationship between the rates of return of lslamic 

banks and deposit interest rates of conventional banks in Malaysia, Indonesia, and Bahrain. 

The results of the Bound Tests indicate the existence of the long-run relationship 

between the size of the deposits of Islamic banking and rate of return on the deposits, 

conventional interest rates, and real income in Malaysia, Indonesia, and Baluain. For 

the effects of the individual variables on the deposit size, evidence from ARDL long-
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run coefficients reveals that for Malaysia, the conventional interest rate is inversely 

related to the size of the deposits of Islamic banking and significant at I% level. This 

finding suggests that inflow of deposits to Islamic banks reacts negatively to the 

changes in the rates of interest on the deposits of conventional banks. This implies 

that a fall in the rates of interest on deposits of the conventional banks led to an 

increase in the size of the deposits of Islanlic banks. On the other hand, an increase in 

tl1e rates of interest of the deposits on the conventional banks tends to lead to the 

decline in the size of the deposits of Islamic banks. 

A similar pattern to the trend in the Malaysian deposit market was also found in 

Indonesia. The result indicates tbe existence of the long run relationship between the 

size of the deposits of Islamic banking and interest rates on conventional banks' 

deposits in Indonesia. The interest rate on the deposits of the conventional has a 

negative and significant relationship with the size of the deposits of Islamic banking 

at 1 % level. This suggests that increase (decrease) in the size of the deposits in 

Islamic banks were explained in part, by the fall (rise) in the conventional banks' 

deposit rates. Similarly, the findings also indicate the existence of the long-rnn 

relationship benveen the size of deposits of Islamic banks and the interest rates in 

Bahrain. As it has been found in Malaysia and Indonesia, the interest rate on deposits 

of conventional banking in Bahrain is also negatively related to the size of the 

deposits of Islamic banking and similarly significant at 1 % level. The results also 

reveal the causality po,,.·er of conventional interest rates on the size of the deposits of 

Islamic banks in these countiies. The results support the findings of (Haron & Ahmad, 

2000; Kasii & Kassim. 2008). 
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To dctcnninc the effects of the financing-deposit gap represented by the 

financing/deposit ratio on the credit risks of the Islamic banking in each of the 

countries the study also employs ARDL Bound Testing approach to cointegration. 

The findings show that financing-deposit gap is an important predictor of the credit 

risks in Malaysia and Bahrain. The results indicate that financing-deposits gap in 

lslamic banking in t\falaysia is positively related to the credit risks (CR) of the banks 

and significant at 10% level. For Bahrain financing-d eposit gap is positively related to 

tl1e credit risks of Islamic banking at 1 % significance level. It, therefore, follows that 

a high proportion of financing ponfolios of the banks relative to the deposits inflows 

led to an increase of the credit risks of the banks. The practical implication of this is 

that the banks engaged in credit expansion faster than the inflow of loanable funds 

from deposits. Jn addition to the financing-deposits gaps, the findings also indicate 

tlrnt real income, interest rates, and exchange rates are important determinants of 

credit risk in Malaysia and Baluain. 

For the lslamic banks in lndonesia, financing-deposit gap shows a significant but 

negatively related to the credit risks of Islamic banks. The result in Indonesia is 

against the apriori expectation of a positive relationship between credit risk and 

financing-deposit ratio. The result in lndonesia suggests that the focus of financing 

concentration in business sector by Islamic banks rather than household and consumer 

sectors might have caused opposite impacts as compared with Malaysia and 

Indonesia.The findings thus indicate that credit risks in Islamic banks in the country 

were caused by factors other than the financing-deposit gap. However. real income 
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and exchange rates are found to be significant and negatively related to the credit risk 

in Indonesia.The findings, therefore, conclude that fiuancing-deposit gap, real income, 

money supply, interest rates and exchange rates, all have a long-run relationship 

\Vith,and are major detem1inants of the credit risks of Islamic banking in these 

countries. 

Evidence from the result of the Dynamic OLS tests indicates the existence of the 

long-run relationship behveen the credit risks and financing concentration in Malaysia 

and Bahrain. In addition to the long-run relationship among the variables, the findings 

reveal the explanatory power of the individual variables in explaining the credit risks 

of Islamic banks in each of the countries. The study finds financing concentration as 

an important detern1inant of the credit risks in Malaysia and Bahrain. In Malaysia, 

financing concentration is positively related to the credit risks of Islamic banks and 

significant at 5% level. For Bahrain, the correlation coefficient between financing 

concentration and the credit risk of Islamic banks is very high (0.99). Whereas 

financing concentration appears to have less effect on the credit risks of Islamic banks 

m Indonesia. The other factors that evidence from the results suggests to be 

detenninants of the credit risks of Islamic banks are conventional interest rates, 

money supply, real income, and credit expansion. 

The study concludes that finding of financing concentration as an important 

detem1inant of credit risk presents the existence of moral hazard in the prevailing 

practices of Islamic banking in these countries within the study period. This is 

because the fundamental principles of ethics in business have been violated. 
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According TO Bozovic (2007). one of the principles of ethics in business is avoiding 

the conflict between one's interest and that of its business partner. 

Bozovic (2007. p 177) states that in ensuring the principle ethics in business. ·'the 

bank must avoid a high concentration of loans in one industrial branch, sector or field, 

v.1ith the exception of specialised institutions that have this as their core activity'' . That 

financing concentration is a moral hazard at work is also supported by Dow (2000). 

Dow considers a bank's strong focus on profitability to take the excessive risk as a 

moral hazard problem. This is further supported by the moral hazard hypothesis by 

Berger and De Young ( 1997) who argues that moral hazard occurs when excessive 

risk-taking takes place when the party that bears the risk or loss from the risk cannot 

monitor or prevent that risk-taking by the other party. According to Berger and De 

Young (1997) under moral hazard hypothesis, banks with relatively low capital have 

higher incentive to increase the riskiness of their loan portfolio which usually results 

in nonperfo1111ing loans than the banks \.vith a higher level of capital. Therefore, 

undertaking financing \Vith a skewed structure \Vhich is capable of jeopardising the 

interest and trust of their depositors, no doubt, raises the issue of moral hazard in the 

financing activities of Jslamic banks. 

5.2 Contributions of the study 

Credit risk has remained one of the most important risks banks and other financial 

institutions face in the course of their financial intennediations. The recognition of 

tJ1is importance has generated a lot concerns to financial institutions and regulatory 

authorities. This concern has also raised interests among researchers to investigate the 

detenninants of the credit risks in financial institutions. Many research efforts have 
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also been carried out in the area of the credit risk of lslamic banking. The research 

effort to investigate the detenninants of the credit risks of Islamic banking on a cross­

.country basis is still in infancy. The contributions of the present study in investigating 

t11e factors that dete1mine the credit risks oflslamic banking are as follows: 

First, studies on the investigation of the dete1n1inants of the credit risks in the 

conventional banking are diverse in the literature. However, in the Islamic banking 

system, studies on the detenninants of credit risk have largely been concentrated on 

individual countries. The present study has, therefore, extended the argument by 

investigating the dctc1111inants of the credit risks of Jslamic banking on a cross­

country basis. The essence is to identify the response of the credit risk in Islamic 

banks to the same set of variables in different countties. The choice of the count1ies 

(Malaysia, Indonesia, and Bahrain) for the study is very significant in term of the 

strategic positions they occupy in the growth and development of the contemporary 

Islamic financial system. Also, more importantly, the success or failure of Islamic 

banking and finance globally ·will largely depend on ,vhat happens in these countries. 

The new finding is premised on the fact that the countries are subjected to the same 

parameters within the same study period. Conventional deposit interest rates are found 

to dictate the rates of return on the deposits of Islamic banks across the three 

countries. Changes in the size of deposits of Islamic banks in all the three countries 

aTe also found to be explained by conventional deposit interest rates. Similarly, 

conventional bank lending rates are also found to be important detenninants of the 

crndit risks in all the three countries. Financing concentration, for the first time, is 

189 



empirically found to be an impo11ant determinant of th..: credit risks of Islamic banks 

in Malaysia and Balu-ain. 

Financing concentration, real income, conventional interest rates. money supply, 

credit expansion, financing-deposit gap and exchange rates are found to be imponant 

detem1inants of the credit risks of Islamic banki.ng in Malaysia, Indonesia. and 

Bahrain. However, there are appear to be some factors specific to each country as not 

so important as dete1111inants of the credit risk of Islamic banks in that cotmtry. For 

example, exchange rate appears not to play a significant role in the determination of 

the credit risk of Islamic banks in Malaysia, during the study period. In the case of 

Indonesia, the credit risks of Islamic banks could not be explained by financing 

concentration while the money supply could not explain the credit risk of Islamic 

banks in Bahrain. 

Second, in tenm of methodological approach, earlier studies in this area have 

employed such methods such as VAR and VECM to examine the long-run 

relationship bet\veen the credit risks of Islamic banks and a set of selected variables. 

However, these methods are only applicable if all the variables are integrated of order 

one I(l ). Therefore, ARDL Bound Testing Approach to cointegration has been 

employed in this study because of its superiority over the other methods of analysing 

integration. ARDL is also considered more approp1iate for this study because of the 

different orders of integration of the time series data employed. 

111 addition. the study employs Dynamic OLS approach to cointegration. Dynamic 

OLS is also employed DOLS, according to Masih and Masih ( 1996) is a robust 
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procedure to model long-run relationships. Among the advantages of DOLS is that it 

is a single equation method of estimation with the ability to allmv for variables 

integrated of alternative orders. It has the capacity to eliminates the problems of 

simultaneity amongst regressors. DOLS is considered to be very efficient in solving 

tl1e problems associated v,1ith endogeneity and biases often experienced in small 

samples estimations (Jackman & Lorde, 201 O; Masih & Masih, 1996; Stock& 

Watson, 1993). 

Third, the few studies that have investigated cred-it risks of Islamic banking had 

neither considered financing concentration as an important predictor of the credit risk 

nor considered it as presenting evidence of moral hazard. The findings of the present 

study have been able to identify financing concentration, for the first time, as an issue 

of moral hazard. The moral hazard or ethical question aspect of the findings emanates 

from two perspectives. 

First, the belief and trnst, Muslim depositors have in Islamic banks that they (Islamic 

banks) ,votild not only be Sharia complaints in their operations but would also avoid 

any financing or investment activities that would expose them to financial crises. 

Even, banks, under the common laws, owe a fiducjary duty to their customers not 

only by protecting their assets but also to advise them on how to manage these assets 

where necessary. To this end, therefore, Islamic banks owe more to their customers 

by allO\ving maslahah as the guiding principle of their investments. After all, the 

prohibition of usury (riba ), excessive ambiguity or uncertainty (gharar) and gambling 

(maysir) is to ensure and protect the interests and benefits of the society (maslahah). 
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Therefore, the concentration of financing to the household sector and on consumer 

goods by the Islamic banks in Malaysia and Bahrain respectively raises the issues of 

moral hazard as it (financing concentration) has been found to be positively and 

significantly related to the credit risk of the banks during the study period. Private 

actions of the banks, therefore, generate infom1ation asymmetry and thus raising the 

issue of moral hazard and ethical questions in financing concentration by Islamic 

banks. Islamic banking as a brand of ethical banking should , at all times, be devoid of 

excessive ambiguity that is capable of leading to credit risks of the banks and 

instability of the whole financial system. The evidence that existence of financing 

concentration is established in Malaysia, Indonesia and Bahrain and that financing 

concentration is also found to have a positive relationship with the credit risk of the 

banks in Malaysia and Bahrain provide the evidence of the presence of moral hazard 

in Islamic banking. 

Secondly, incentives for moral hazard can be generated from the very nature of 

Islamic finance based on PLS. under the rules; investment account (mudarabah) 

deposirs are not principal-guaranteed. Rosly and Zaini (2008) observe that Islamic 

banks leverage on mudarabah deposits up to 80% of their capital. If any Islamic bank, 

tJ1erefore, suffers financial crisis arising from large scale repayment defaults, the first 

casualty would be the depositors. However, a well-diversified financing po11folio 

would not suffer defaults at the same rates a concentrated portfolio would, in event of 

a negative macroeconomic shock. This finding is supported by Hooks and Robinson 

(2002) also argues that evidence of the existence of loan concentration by banks is 

consistent with the presence of moral hazard incentive. 
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Table 5 l: 

Summc11y ofjindings, co11cl11sio11s and contributions 

Summary of findings, conclusions and contributions 

Objective Finding Conclusion Contribution 

Objective 1 Findings indicate the The study concludes The present 

existence of the long- that there is evidence study's 

To examme the run relationship 

relationship between the interest 

between interest rates on the deposits 

rate and the rate of the conventional 

of return on the banks and rates of 

deposits of return on the deposits 

Islamic banking of Islamic banks and 

and their effects that both ROR and 

on the size of !RD have positive and 

deposit of significant with the 

Islamic banks 111 the size of the 

Malaysia, deposits of Islamic 

IJ1doncsia, 

Bahrain 

and banking in Malaysia, 

Indonesia, and 

Bahrain 

of the influence of 

the interest rates on 

the rates of return on 

the deposits of 

Islamic banks across 

the countries. 

Similarly, the study 

concludes that 

interest rate affects 

the size of the deposit 

of Islamic banks in 

Malaysia, Indonesia, 

and Bahrain. These 

findings support 

findings in some 

previous studies 

(Cevik & Charap, 

2011; Erge & 

Kaytanci, 2014; 

Obiyathulla, 2004; 

Haron& Ahmad, 2000; 

Kasri& Kassim, 2008). 

Zaino) & Kassim, 

2012). 
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contribution to 

the literature 

further 

strengthens the 

findings of some 

previous studies 

that interest rate 

has influence 

over the rate of 

return (rate of 

profit) paid on 

the deposits of 

Islamic banks. 

The study 

funbennore 

establishes the 

role of interest 

rate in 

influencing the 

dynamics in the 

size of the 

deposits of 

Islamic banking. 



Objective Findings conclusion contribution 

Objective 2 

To investigate The results indicate The study concludes 

the long-run financing-deposits that financing-deposit 

relationship gap in Islamic gap is an impo1iant 

between banking in Malaysia predictor of the credit 

financing-deposit to be positively risks in Malaysia and 

gap, real income, related to the credit Bahrain. The results 

money supply risks (CR) of the indicate that 
The present 

exchange rate banks and significant financing-deposits 
study has fm1her 

and the credit at 10% level. For gap in Islamic 
expanded the 

risk of lslamic Bahrain,the banking is positively 
literature on the 

banking 111 
financing-deposit gap and significantly 

credit risk of 
Malaysia, is also positively related to the credit 

Islamic banking 
Indonesia, and related to the credit risks (CR) of the 

by empirically 
Bahrain and their risks of Islamic banking in Malaysia 

establishing the 
effects on the banking at I% and Bahrain. 

impotiant link 
credit risk. significance level. 

between deposit 
Similarly, money HoweveT, the study 

and credit risk of 
supply is found to could not find 

have negative but evidence of a 
Islamic banking. 

significant relationship between 

relationship with the the thefinancing-

credit risk o:flslamic deposit gap and the 

banking in Malaysia credit risk of the 

and Indonesia. Real Islamic banking in 

income and exchange Indonesia. This 

rate are found to be finding, the study 

important suggests may have 

determinants of the resulted from the type 

credit risk oflslamic of the sector 
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banking in Indonesia (business sector) in 

and Bahrain; which the banks 

Ho\vever, not concentrated their 

significantly related financing in 

to the credit risk of Indonesia during the 

Islamic banking in period under review. 

Malaysia. For the 

Islamic banking in 

Indonesia, financing-

deposit gap shmvs a 

different sign. Jt is 

significant but 

negatively related to 

the credit risks of 

Islamic banks. 

Objective 3 Evidence from the The study concludes 

To determine the result of the Dynamic that financing 

long-run 

relationship 

between 

financing 

concentration, 

interest rate, 

OLS tests indicates concentration is one 

the existence of the of the factors that 

long-run relationship dete1111ine the credit 

between the credit risk of Islamic 

risks and financing banking in Malaysia 

concentration in 

money supply, Malaysia and 

and Bahrain during 

the period under 

review. credit expansion 

and inflation on 

Bahrain. 

However, in the case 

tl1e credit risks of of 1nd0nesia, 

Islamic banking financing 

This supports the 

findings in many 

previous studies 
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The contribution 

of the present 

study to the 

literature on the 

credit risk of 

Islamic banking 

clearly shows 

that effect of 

financing 

contribution on 

the credit risk of 

Islamic banking 

is largely 



111 l\1alaysia, concentration has a albeit, on detennined by 

Indonesia, and negative relationship conventional banking the sector of the 

Bahrain with the credit risk of that conclude that economy where 

Islamic banks. diversification lower concentration 

cost, reduce credit takes place. 

Furthennore, interest risk and improve 

rate and credit profit efficiency 

expansion are also (Hooks & Robinson, 

found to be positively 2002; Rossi, 

and significantly Schwaiger & 

related to the credit Winkler, 2009). 

risk of Islamic 

banking in these 

countries. 

Inflation, on the other 

hand, is found to have 

a negative and 

significant 

relationship with the 

credit risk of Islamic 

banks in Indonesia 

and Bahrain during 

the period under 

review. 

Objective 4 The finding of the The study concludes The study has 

To determine study that financing that financing further enriched 

the presence of concentration is an concentration the literature on 

moral hazard important detenninant having a positive the credit risk of 

arising from of credit risk presents relationship with the Islamic banking 

the financing the existence of moral credit risk of the by showing that 

concentration hazard in the banks in Malaysia moral hazard in 
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in Islamic prevailing practices of and Bahrain Islamic banking 

derives from two banking in lslamic banking in provides the 

Malaysia, these countries ·within evidence of the sources: 

Indonesia and the study period. presence of moral 1, The implicit 

trust, Muslim Bahrain. hazard i11 Islamic 

banking. This depositors have in 

suppoiis the finding the management 

in (Berger & De of Islamic banks 

Young,] 997; Dow, that they v,1ill 

2000; Hellmann, always safeguard 

Murdock, & Stiglitz, their investments 

2000) according to the 

Sharia principles. 

2, The nature of 

Islamic financing 

based on PLS 

which presumes 

that Islamic bank 

as a mudaribis not 

required to hold 

capital (Ariff & 

Rosly, 201 1 ). 

5.3 Conclusions and Practical Implications 

The practical implications of the findings are numerous for the various stakeholders 

such as investment account holders, bank managements and regulatory authorities. 

The finding of the study that the rates of return on deposit of Islamic banks and the 

size of deposits are significantly linked with interest rates of the conventional banks 

supports the findings of many earlier studies (Anuar, et. al, 2014; Ergcc & Kaytanci, 
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2014; Haron & Ahmad, 2000; Haron & Azmi, 2008; Kasri & Kassim, 2009; 

Obiyathulla, 2004: Obiyathulla, 2008; Takayasu, 2013; Zainol & Kassim, 2012;). 

The findings further indicate that gap continues to exist between the Sharia principles 

and the actual practices of Islamic Financial Institutions. This contradicts the 

theoretical expectation of Islamic banking and finance based on Sharia's prohibition 

of payment and receipt of interest rate anchored on the \Varning from Allah (Qur'an 2: 

278 - 279). This is further reinforced by the saying of the Prophet (may peace be 

upon him) as reported by Abu Sa'id al-Khudri who reported Allah's Messenger 

(PBUH) as saying: "You \vould tread the same path as \Vas trodden by those before 

you inch by inch and step by step so much so that if they had entered into the hole of 

the lizard, you would follow them in this also ... "(The Hadith , n.d). 

The benchmarking of many Islamic banking products by conventional interest rates 

has become an issue of great concern among Muslim banking public, Islamic 

researchers and many non-Muslim researchers in the field of Islamic banking and 

finance. This is more so as most Muslim deposit customers of Islamic banks keep 

their monies with the banks in order to screen their wealth from the effects of interest 

rate. r slamic banks, therefore, O\:Ve these customers fiduciary duty to protect them 

from receiving incomes that can be the subject of controversy. 

In the same manner, benchmarking of financing products of Islamic banks by 

conventional lending rates, in real tenns, denies the banks from earning an optimum 

return through profit sharing. The yield from fixed charged financing rates in most 
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cases could be much lower than the yield from shares of profit. This supports the 

finding of Rosly and Zaini (2008). This may, in fact, explain the reluctance of 

profitable business organisation to fund their businesses through profit and loss 

an-angements. Rather they prefer to source their financing funds from fixed rate 

charges funds. This is because the fixed rate charges can be treated in their income 

statements as operating expenses and thus tax deductible. \Vhereas, the share of profit 

is an appropriation which does not enjoy the tax advantage the fixed charge rates 

enJoy. 

The study, therefore, concludes that interest rates on the deposits of conventional 

banks in Malaysia, lndonesia and Bahrain have a long-run relationship with the rates 

of return on the deposits of Islamic banks. Interest rates, indeed, exhibited causality 

power over the rates of return of Islamic banks in these countries. These empirical 

findings confinn the prevailing practices of the Islamic banks benchmarking their 

services with the conventional interest rates. 

A pertinent point to note here is the fact that the yield on the deposit of Islamic banks 

(investment accounts) does not reflect the risk it can-ies. Rosly and Zaini (2008) in 

their study of risk-return analysis of Islamic ba11ks' deposits conclude that "'the large 

d iscrepancy bet\veen ROMD and ROE in Islamic banking seems to imply that 

mudarabah deposits have been treated in a similar fashion to fixed deposits, where 

banking risks are entirely borne by the bank's capital" (p. 706). These findings further 

reveal the existence of the contradictions in the c011temporary practices of Islamic 
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banking vvith the theoretical expectation under the Sharia principle of transactions 

anchored on profit and loss sharing anangements. 

1t is, therefore, recommended that in order to comply with the injunctions of Allah 

and observe the warning of the Prophet (sav.'), Islamic banks have to keep mvay from 

benchmarking rates of return on deposits of Islamic banks with the conventional 

interest rates. Observance of interest rates prohibition, by Islamic banks, has to be 

both in fonn and in substance. Islamic banks should give returns on Islamic deposits 

(investment accounts) that reflect the risks the accounts can-y. 

Therefore, effmis have to be intensified towards finding solutions tO\vards making 

profit and loss sharing mode of financing come with an acceptable level of risk to the 

banks and attractive to investors as a profitable source of fund. Whereby returns 

obtained through profit-loss sharing principle or any other Sharia compliant 

investments ,vould largely depend on the performance of such investments. Returns 

on deposits of Islamic banks. therefore, could be more volatile than the conventional 

interest rates that are fixed ex-ante but in most cases would yield higher returns as it 

,vouid be based on the profit made ex-post. 

The findings also indicate a positive and significant relationship between the 

conventional banks' lending rates and the quality of risk assets of Islamic banks. 

Since financing rates of Islamic banks are referenced to the conventional banks' 

lending rates, an increase in the interest rates in the conventional credit markets ,vould 

raise the financing rates in the Islamic banking credit markets as well. Rising cost of 
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funds to investors can impair their ability to meet their financial obligations to their 

creditors as at when due. The consequence of this is the possibility of an increase in 

default rates and the risk of non-performing financing. Therefore, Islamic banks 

should engage in a collaborative eff011 among themselves to unde11ake research into 

finding solutions to the problems that make profit and loss financing risky to the 

banks and unattractive to high-net-worth investors. 

Similarly, the study concludes that financing-deposit gap is a strong predictor of the 

credit risk in Islamic banking. Deposits are the major sources of funds for the banks' 

intennediation functions. Formation of banks' credit risks can, therefore, be 

influenced by the way banks carry out their financing activities relative to the size, the 

mix and the tenure of their deposit portfolio. Anytime financing runs faster than 

deposit inflO\v, it creates liquidity gap Vi>ithin the system. More so, banks' deposits are 

usually sh011 tem1 while banks' financing is usually long tenn. Furthennore, heavy 

reliance of Islamic banks on deposit as an important source of financing is considered 

as not healthy (Sukmana & Kassim, 20 I 0). If the financing-deposit gap is not 

properly managed it creates a mismatch between the assets and liabilities of the bank. 

The financing-deposit gap often puts banks under pressure to source deposits at high 

costs. High-cost funds can only be extended to low-quality investors who are 

desperate to source funds at any cost. This type of financing often leads to non­

perfom1ing financing thereby creating a credit risk fm- the banks. 

Therefore, in order to avoid the negative impact of a financing-deposit gap on the 

credit risk; Islamic banks should design appropriate incentive package that will attract 
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deposits into investment accounts on the basis of mudharabah of tenure longer than 

the usual one month, three, six and twelve-month tenures. Over-reliance on short-tern, 

funds to finance long-tenn investments will always create mismatch which can 

crystallise into credit risk and eventual financial crisis. Islamic banks should operate 

rather more as investment banks than retail banks. 

Fmihem1ore, evidence from the findings of the study; also indicates that financing 

concentration is a predictor of the credit risk in Islamic banking. Financing 

concentration, therefore, could be woJTisome particularly, if it occurs in sectors that 

can be impacted by shocks from macroeconomic factors. The findings that financing 

concentration is observed largely in the household sector in Malaysia and consumer 

sector in Bahrain could, therefore, be of great concern. The evidence that existence of 

financing concentration is established in Malaysia, Indonesia and Bahrain and that 

fornncing concentration is also found to have a positive relationship with the credit 

risk of the banks in Malaysia and Bahrain provide the evidence of the presence of 

moral hazard in Islamic banking. Incentives for moral hazard can be generated from 

the very nature of Islamic finance based on PLS. under the rules; investment account 

(mudarabah) deposits are not principal-guaranteed. Rosly and Zaini (2008) observe 

that Islamic banks leverage on mudarabah deposits up to 80% of their capital. lf any 

Islamic bank, therefore, suffers financial crisis arising from large scale repayment 

defaults, the first casualty would be the depositors. The very nature of mudarabah 

deposits, theoretically under Sharia, that it is non-principal-guaranteed and that in the 

case of loss; the depositors bear the entire loss may, in fact, provide an incentive for 

moral hazard. This becomes more obvious because, w1der Sharia, according to Ariff 
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and Rosly (2011), an Islamic bank as a 11111darib is not required to hold capital. This is 

further suppo1ied by the moral hazard hypothesis by Berger and De Young ( 1997). 

However, a well-diversified financing portfolio \vould not suffer defaults at the same 

rates a concentrated portfolio would, in event of a negative macroeconomic shock. 

This finding is supported by Hooks and Robinson (2002) also argues that evidence of 

the existence of loan concentration by banks is consistent with the presence of moral 

hazard incentive. It has been established that during the boom, the economic 

environment is favourable and households' incomes are stable. Jnvestors generate 

good profits and meet their financial obligations to their banks. Therefore, during the 

economic boom, the credit risks are low. However, when the downturn sets in, 

business activities become dampened. Businesses close shops, unemployment goes up 

and household 's incomes are negatively impacted and default rates heighten. This is 

because an economic downturn would have a negative impact on the household' s 

incomes which could lead to credit defaults in a large scale and therefore, trigger 

financial crises in the economy. 

Therefore, Islamic banks should always balance their focus on profitability with the 

security of their risk assets by ensuring an optimum diversification. Islamic banking 

system shall continue to retain the goodwill it cunently enjoys in the financial market, 

if only, it's long-run stability is perceived to be beyond doubt. This will further 

strengthen the confidence and trust, the banking public has in the Islamic banking 

system and thereby minimises the incidence of moral hazard. The argumen1 in Rosly 

and Zaini (2008) can be pertinent here, saying "taking risks can lead to profits, as 
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well, as losses. On the other hand, since only God knows what lies ahead of the man, 

1·isk and uncertainties should be faced with adequate planning, such that all efforts to 

confront it are pursued ·without inflicting hai111 and injury to the society" p. 696.ln 

order to reduce the incentive for moral hazard in banking, Hellmann, Murdock and 

Stiglitz (2000) make a number of recommendations, among which are, interest rate 

control as a prudential regulation and asset-class exposure restriction. To this end, 

A..AOJFI (Accounting and Auditing Organization for Islamic Financial Institutions) 

can set asset-class exposure limits for Islamic banks. 

Another finding of the study also reveals that the credit risk grew with the credit 

expansion policy of the banks, pa1ticularly to non-productive sectors. What this 

implies is that the credit expansion occuned in lmv-quality investments. Jt has been 

established that during the economic boom, competition among banks increases. In 

order to be competitive, many banks relax their credit mies and adopt expansionary 

credit policy. The relaxed credit rules allow lmv-quality investors to be booked. Any 

change in the economic conditions immediately exposes these customers to the 

business downnim and consequently, trigger repayment defaults and heightened credit 

risk. Therefore, Islamic banks should always adopt a conservative approach to credit 

analysis and credit approval. Post credit disbursement administration is an important 

part of a good and effective credit administration. Credit should be granted only to the 

high-credit-,vorthy investors and properly monitored until it is fully repaid. 
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Jn addition to the above bank-specific factors that have been found to explain the 

credit risks of Islamic banks, the following macroeconomic variables arc also found to 

be important detern1inants of the credit risks oflslamic banks in !be three countries. 

The study concludes that economic expansion and contraction have a significant 

relationship with the credit risks of banks. During the economic boom, economic 

activities are high, credit expansion takes place. In many instances, credit rules are 

relaxed because of the competitions in the credit market. Usually, it is during the 

boom period that bad credits are booked. With the downturn of the economy, which is 

the normal characteristics of the business cycle, the bad credits contracted during the 

boom period quickly become sticky and credit defaults become heightened. 

Banks' managements should, therefore, ensure absolute compliance with their banks' 

credit policies at every stage of each credit's life. Boards of each bank should always 

caJTy out their oversight functions on the administration of their banks' risk assets 

pmiicularly, during the economic upturn. The banks' regulatory authorities sucb as 

central banks and national deposits insurance corporations should step up their 

oversight supervisory functions over the banks in order to ensure full compliance with 

tJ1e rules, regulations, and standards on banks' credits. 

Further evidence from the findings of the study also suggests that liquidity-induced 

credit risk could result from a monetary policy of the monetary authorities. Monetary 

authorities control the money supply in the economy by means of expansion or 

contraction of money supply to the economy. Expansionary policy of the monetary 

authorities expands the pool of loanable funds for the banks and provides them with 
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the opportunities to meet the financing requests of their customers. This, 

cetereparibus, v,rmtld enable the investors to continue their business activities \Vith 

ease and enable them to pay back to the banks as at when their liabilities become due. 

On the other hand, a tight monetary policy of the monetary authorities, usually 

through open market operations, has the effect of withdrawing money from 

circulation. The effects of this are to reduce banks' deposits and liquidity in the 

system and thereby impairing tl1e financing capacity of the banks. This leads to a 

sh01tage of funds to investors. \Vhen this happens, business activities contract and the 

ability of investors to meet their obligations to their banks also, become impaired. Tf 

this becomes prolonged, the effects would, therefore, be default in repayments of 

credits and hence credit risks in the credit market. This supports Sukmana and Kassim 

(2010). 

Therefore, it is imperative for Islamic banks to establish a very strong and effective 

assets and liability committee (ALCO) that would manage the banks ' assets and 

liabilities profile with a vie\V to maximising their return on the assets while at the 

same time minimising their exposure to the various markets risks. Islamic banks 

should always monitor tbe macroeconomic policies of the government, most 

paiiicularly the monetary policy of the monetary authorities and take proactive 

measures to balance the structure of their assets and liabilities \Vith a view to 

safeguarding the quality of their risk assets. 

The study also concludes that foreign currency exchange rate fluctuation is another 

important predictor of credit risks of Islamic banks. To understand the actual effect of 
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the fall or rise of the exchange rate on the banks· borrowing customers. one need to 

understand which end of foreign exchange usage, the customers are. For example, an 

appreciation of the exchange rate of the local currency will benefit import-dependent 

raw material users and negatively affect the revenue of the export-oriented borrowers. 

This is because appreciation of the exchange rate of the local cunency ,:vould have the 

effect of making local products becoming more expensive in the international market 

\:vhich can, therefore, affect their sales. Equally, a country that is import-dependent 

v,,j]] loose from her currency depreciation. Depreciation in the currency of such a 

country ,viii affect the cost of domestic production, the decline in revenue and 

impaired ability of investors to make repayment of their credits. On the other hand, if 

a country is export-oriented, domestic currency depreciation has the potential of 

boosting their exports and thus increases their revenues and improves the capacities of 

investors to service their liabilities and thus reduce the credit risks of their banks. 

To mitigate the adverse effects of foreign exchange rate fluctuation on the credit risks, 

the banks should understand the business of their clients. Banks must understand the 

financial and operational requirements of the business vis-a-vis the macroeconomic 

environment before the granting of credit facilities. This will enable them to be 

proactive in putting in place such measures that ca11 hedge the credit risk exposure 

from exchange rate fluctuations. 
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Table 5.2: 

Discussions and Conclusion 

Discussions and Conclusion 

Objective 

2 

Conclusion Implications 

l , Since the rate of return on the 

deposit of Islamic banks 

The study concludes that there is (investment accounts) co-move \Vith 

evidence of the influence of the the interest rate, the yield on the 

conventional interest rates on the investment accounts m Islamic 

rates of return on the deposits of banking does not reflect the risk it 

Islamic banking ac.ross the countries. ca1T1es. This 1s because, even 

Similarly, the study concludes that though, Islamic banking deposit is 

conventional interest rate affects the non-principal 

size of the deposit of Islamic neve1iheless 

guaranteed, it 

shares the same 

banking in Malaysia, Indonesia and attribute of the conventional interest 

Bahrain. These findings support the on deposits that are guaranteed. 

findings in some previous studies 

(Cevik & Charap, 2011; Erge & 2, The influence of the conventional 

Kaytanci, 2014; Obiyathulla, 2004; interest rate on the size of the 

Obiyathulla, 2008; l-:laron& Ahmad, deposit of Islamic banking shows 

2000; Kas1i & Kassim, 2008). 

Zaino! & Kassim, 2012). 

that motivation of most of the 

deposit account holders in Islamic 

banks ts more of return 

maximisation than religious motive 

satisfaction. 

The study concludes that financing- A situation where the growth rate of 

deposit gap is an important predictor the financing portfolio of a bank is 

of the credit risks of Islamic banking higher than the rate of grnwth of 

in Malaysia and Bahrain. The results deposit could cutiail the capacity of 

indicate that financing-deposits gap the bank to meet its customers' 
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ObjectiYe Contribution Implications 

2Ctd in Islamic banking is positively and Funding demands. Tn order to fill 

significantly related to the credit the gap banks most often result to 

risks (CR) of the banking m short te1111 and usually more 

3 

Malaysia and Bahrain. expensive sources of fund. Where 

the cost of fund is high and is 

The study further concludes that passed on to the boITowers, or the 

financing-deposi t gap did not relate tenor of deposits does not matcb the 

to the credit risk of the Islamic tenor of the credit granted 

banking in Indonesia. This finding, borrmvers, the ground for credit risk 

the study suggests may have is thereby laid. 

resulted from the type of the sector 

in which the banks concentrated 

their financing in Indonesia during 

the period under review 

The study concludes that financing Financing concentration could 

concentration is one of the factors sometimes lead to higher return 

that detem1ine the credit risk of because of the possibility of better 

Islamic banking in Malaysia and monitoring. However, the risk 

Bahrain during the period under volatility is high in case of any 

review. macroeconomic shock. 

This supports the findings in many 

previous studies albeit, on Following from the findings of the 

conventional banking that conclude study, concentration of financing 

that diversification lower cost, mcreases the chances of the 

reduce credit risk and improve profit incidence of credit risk in Islamic 

efficiency banking 

(Hooks & Robinson, 2002; Rossi , 

Scbwaiger & Winkler (2009). 
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Objective 

4 

Conclusions Implications 

The study concludes that financing The findings of the present study 

concentration having a positive have been able to identify financing 

relationship with the credit risk of concentration, for the first time, as 

the banks in Malaysia and Bahrain an issue of moral hazard. 

provides the evidence of the 

presence of moral hazard in Islamic Moral hazard leads the banks to 

banking. This suppo1ts the finding in undertake such financing as 

(Berger & De Young, 1997; DO\v, financing concentration that 

2000: Hellmann, Murdock, & potentially creates credit risk with 

Stiglitz, 2000) the belief that it is other people that 

will bear the loss when losses occur. 
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5.4 Limitations of the study 

The study could not include many bank-specific variables because many of them had 

been invested in previous studies. This, therefore. could constitute a limitation to the 

study. The non-availability of the time series data for the countries over a reasonably 

long period may also constitute a limitation to the study. 

5.5 Suggestions for Future Research 

1n view of the fact that the present study is situated in the countries with the dual 

banking system, the similar study can, therefore, be replicated in the countiies with 

ovenvhclming Islamic banking system, such as Iran, Pakistan, and Sudan. Similar 

studies on cross-country basis can be conducted with the inclusion of many bank­

specific variables. 

Another area of concern, future research effo1ts can focus on is the extent of 

information asymmetry in profit and loss financing in dual banking environments 

compared with countries with full Islamic legal and financial systems. 
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Appendix A:Results of Unit Root Tests 

RESULTS OF UNIT ROOT TESTS (MALAYSIA) 

CR 

Null Hypothesis: CR has a unit root 
Exogenous: Constant 
Lag Length: 2 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
IO% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(CR) has a unit root 
Exogenous: Constant 

t-Statistic 

- ] .398412 
-3.661661 
-2.960411 
-2.619160 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*MacKi,mon ( 1996) one-sided p-values. 

ROR 

Null Hypothesis: ROR has a unit root 
Exogenous: Constant 

t-Sta tistic 

-5.630914 
-3.653730 
-2.957110 
-2.61 7434 

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKim10n (1996) one-sided p-values. 
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t-Statistic 

-2.439952 
-3 .653730 
-2.957110 
-2.617434 

Prob.* 

0.5702 

Prob.* 

0.0001 

Prob.* 

0.1394 



Unit root test (MA.LA YSLA. ctd) 

Null Hypothesis: D(ROR) has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test ctitical values: I% level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

IRD 

Null Hypothesis: IRD has a unit root 
Exogenous: Constant 

t-Statistic 

-3.747277 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 3 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(IRD) has a unit root 
Exogenous: Constant 

t-Statistic 

-2.354896 
-3 .670170 
-2.963972 
-2.62 1007 

Lag Length: 8 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 
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t-S tatistic 

-5.354275 
-3.737853 
-2.991878 
-2.635542 

Prob.* 

0.0079 

Prob.* 

0.1625 

Prob.* 

0.0002 



Unit root test (MALA YSIActdl 

LRM 

Null Hypo thesis: LRM has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(LR.M) has a ooit root 
Exogenous: Constant 

t-Statistic 

-0.753961 
-3.646342 
-2.954021 
-2.615817 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*M acKinnon ( I 996) one-sided p-values. 

LGDP 

Null Hypothesis: LGDP has a unit root 

Exogenous: Constant 

t-S ratistic 

-5.022815 

-3 .653730 
-2.957] l 0 
-2.617434 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 

Test critical values: 1% level 

5% level 

10% level 

*MacKinnon (1996) one-sided p-values. 

t-Stat istic 

-1.006528 

-3.646342 
-2.954021 

-2.6158 17 
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Prob.* 

0.8188 

Prob.* 

0.0003 

Prob.* 

0.7394 



Unit root test (MALA YSLA. ctd) 

Null Hypothesis: D(LGDP) has a unit root 

Exogenous: Constant 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 

Test critical values: l % level 

5% level 

10% level 

*MacKinnon (1996) one-sided p-values. 

FDR 
Null Hypothesis: FDR has a unit root 
Exogenous: Constant 

t-Statistic 

-5.308613 

-3 .653730 

-2.9571 IO 
-2.617434 

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (l 996) one-sided p-values. 

Null Hypothesis: D(FDR) has a unit root 
Exogenous: Constant 

t-Statistic 

-0.374735 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 
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t-Statistic 

-4.765573 
-3 .66 1661 
-2.96041 I 
-2.619160 

Prob.* 

0 .0001 

Prob.* 

0.9020 

Prob.* 

0.0006 



Unit root test (MALA YSJA ctd) 

EXC 
Null Hypothesis: EXC has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(EXC) has a unit root 
Exogenous: Constant 

t-Statistic 

-0.688202 
-3.646342 
-2.954021 
-2.6158] 7 

Lag Length: 0 (Automatic - based on SJC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

t-Statistic 

-4.379733 
-3.653730 
-2.957110 
-2.617434 

RESULTS OF UNIT ROOT TESTS (INDONESJA) 

ROR 
Null Hypothesis: ROR has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, rnaxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: l % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 
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t-Statistic 

-2.059354 
-3.646342 
-2.954021 
-2.615817 

Prob.* 

0.8361 

Prob.* 

0.0016 

Prob.* 

0.2615 



RESULTS OF UNIT ROOT TESTS (INDONESIA) ctd 

Null Hypothesis: D(ROR) has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (l 996) one-sided p-values. 

IRD 

Null Hypothesis: IRD has a unit root 
Exogenous: Constant 

t-Statistic 

-5.077066 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 1 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

LRM 

Null Hypothesis: LRM has a unit root 
Exogenous: Constant 

t-Statistic 

-3.587217 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 2 (Automatic - based on SIC, rnaxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*l\1acKinnon (1996) one-sided p-values. 
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t-Statistic 

-2.507054 
-3.661661 
-2.960411 
-2.619160 

Prob.* 

0.0002 

Prob.* 

0.0118 

Prob.* 

0.1236 



Null Hypothesis: D(LRM) has a unit root 
Exogenous: Constant 
Lag Length: 3 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test c1itical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

LGDP 

Null Hypothesis: LGDP has a unit root 
Exogenous: Constant 

t-Statistic 

-4.766713 
-3.679322 
-2.967767 
-2.622989 

Lag Length: 3 (Automatic - based on SIC, max]ag=8) 

Au2:mented Dickey-Fuller test statistic 
Test critical values: 1% level 

5% level 
10% level 

*MacKim1on ( 1996) one-sided p-values. 

Null Hypothesis: D(LGDP) has a unit root 
Exogenous: Constant 

t-Statistic 

0.120] 66 
-3.670170 
-2.963972 
-2.621007 

Lag Length: 2 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: l % level 

5% level 
10% level 

*MacKi1mon (I 996) one-sided p-values. 

t-Statistic 

-7 .93 8290 
-3.670170 
-2.963972 
-2.621007 
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Prob.* 

0.0007 

Prob.* 

0.9620 

Prob.* 

0.0000 



RESULTS OF UNIT ROOT TESTS (BAHRAIN) 

CR 
Null Hypothesis: CR has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(CR) has a unit root 
Exogenous: Constant 

t-Statistic 

-1.227240 
-3.646342 
-2.954021 
-2.615817 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon ( 1996) one-sided p-values. 

ROR 
Null Hypothesis: ROR has a unit root 
Exogenous: Constant 

t-Statistic 

-4.664815 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 3 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

t-Statistic 

-2.500738 
-3.670170 
-2.963972 
-2.621007 
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Prob.* 

0.6507 

Prob.* 

0.0007 

Prob.* 

0. 1253 



RESULTS OF UNIT ROOT TESTS (BAHRAIN) ctd 

J\'ull Hypothesis: D(ROR) has a unit root 
Exogenous: Constant 
Lag Length: 2 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*MacKinnon ( 1996) one-sided p-values. 

IRD 
Null Hypothesis: IRD has a unit root 
Exogenous: Constant 

t-Statistic 

-7.328042 
-3.670170 
-2.963972 
-2.621007 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

LRM 

Null Hypothesis: LRM has a unit root 
Exogenous: Constant 

t-Statistic 

-4.688939 
-3.646342 
-2.954021 
-2.6) 58) 7 

Lag Length: 7 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

!-Stat istic 

-4.099516 
-3.711457 
-2.981038 
-2.629906 
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Prob.* 

0.0000 

Prob.* 

0 .0006 

Prob.* 

0.0040 



RESULTS OF l.JNJT ROOT TESTS (BAHRAIN) ctd 

LGDP 
Null Hypothesis: LGDP has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: I% level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

Null Hypothesis: D(LGDP) has a unit root 
Exogenous: Constant 

t-Statistic 

-0.568965 
-3.646342 
-2.954021 
-2.6 ] 5817 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon ( 1996) one-sided p-va]ues. 

FDR 

Null Hypothesis: FDR has a unit root 
Exogenous: Constant 

I-Statistic 

-5.864698 
-3 .653730 
-2.957110 
-2.61 7434 

Lag Length: 0 (Automatic - based on SIC, rnaxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 
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t-S tati stic 

-2.047633 
-3.646342 
-2.954021 
-2.615817 

Prob.* 

0.8643 

Prob.* 

0.0000 

Prob.* 

0.2662 



RESULTS OF UNIT ROOT TESTS (BAHRAIN) ctd 

Null Hypothesis: D(FDR) has a unit root 
Exogenous: Constant 
Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: l % level 

5% level 
10% level 

*MacKinnon (1996) one-sided p-values. 

EXC 

Null Hypothesis: EXC has a unit root 
Exogenous: Constant 

t-Statistic 

-4.730437 
-3.653730 
-2.957110 
-2.617434 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test critical values: 1 % level 

5% level 
10% level 

*MacKinnon (J 996) one-sided p-values. 

Null Hypothesis: D(EXC) has a unit root 
Exogenous: Constant 

t-S tatistic 

0.214574 
-3.646342 
-2.954021 
-2.615817 

Lag Length: 0 (Automatic - based on SIC, maxlag=8) 

Augmented Dickey-Fuller test statistic 
Test c1itical values: 1 % level 

5% level 
10% level 

*MacKinnon (l 996) one-sided p-values. 
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t-Statistic 

-3.78451] 
-3.653730 
-2.957110 
-2.617434 

Prob.* 

0.0006 

Prob.* 

0.9695 

Prob.* 

0.0072 



Appendix B: ARDLCointegration Results 

ARDLCointegration result (.MALAYSIA) 

Results of Bound tests 

ROR model 

ARDL Bounds Test 
Date: 08/19/16 Time: I 9:29 
Sample: 2007Q4 2015Q2 
Included observations: 31 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F -sta tis tic 5.130393 3 

Critical Value Bounds 

Significance IO Bound IJ Bound 

!0% 2.72 3.77 
5% 3.23 4.35 
2.5% 3.69 4.89 
1% 4.29 5.61 

238 



ARDL Cointegration and long-run coefficients 

ARDL Cointegrating A.nd Long Run Fonn 
Dependent Variable: ROR 
Selected Model: ARDL(2, 0, 3, 3) 
Date: 08/l 9/16 Time: 19:29 
Sample: 200701 201502 
Included observations: 31 

Cointegrating Fom1 

Variable Coefficient Std. ElTor 

D(ROR(-1)) -0.41 J 910 0.200920 
D(IRD) 0.111362 0.075137 
D(LRM) -0.945042 0.531838 

D(LRM(-1 )) -0.294493 0.705093 
D(LRJ'vf(-2)) 1.204032 0.498204 

D(LGDP) 1.850061 0.389110 
D(LGDP(-1)) 0.465839 0.422378 
D(LGDP(-2)) 0.670340 0.367747 
CointEg(-1) -0.223679 0.117268 

t-Statistic Prob. 

-2.050121 0.0544 
1.482125 0.1547 

-1.776937 0.0916 
-0.417666 0.6809 
2.416745 0.0259 
4.754590 0.0001 
1.102896 0.2838 
1.822828 0.084] 

-1.907417 0.0717 

Cointeq = ROR - (0.4979*IRD -5.0095*LRM + 7.3633*LGDP -42.6224 
) 

Long Run Coefficients 

Variable Coefficient Std. En-or t-Statistic 

IRD 0.497867 0.177059 2.811867 
LRM -5.009532 3.035214 -1.650471 
LGDP 7.363298 4.263410 1.727091 

C -42.622435 24.337884 -1.751279 

Diagnostic test 

Breusch-Godfrey Se1ial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.8609 IO Prob. F(I , I 6) 
1. 531786 Prob. Chi-Square(}) 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

f-statistic 
Obs*R-squared 
Scaled explained SS 

0.595604 Prob. F(l 1, 19) 
7.948642 Prob. Chi-Square(] I) 
1.512303 Prob. Chi-Square(! I) 
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Prob. 

0.0111 
0.1153 
0.1004 
0.0960 

0.3673 
0.2158 

0.8097 
0.7179 
0.9996 



MODEL ST ABILITY TEST (CUSUM TEST) 
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Toda-Yamamoto Causality test 

VAR Granger Causality/Block Exogeneity Wald Tests 
Date: 08/26/16 Time: 09:22 
Sample: 200701 201502 
Included observations: 30 

Dependent variable: ROR 

Excluded Chi-sq df Prob. 

IRD 11.27605 3 0.0103 
LRM 4.186870 3 0.2420 

LGDP 3.711876 3 0.2943 

All 14.73879 9 0.0984 

Dependent variable; IRD 

Excluded Chi-sq df Prob. 

ROR 8.534421 3 0.0362 
LRM 1.404239 3 0.7045 
LGDP 2.286498 3 0.5151 

All 9.670414 9 0.3778 

Dependent variable: LRM 

Excluded Chi-sq df Prob. 

ROR 22.69680 3 0.0000 
IRD 7.627230 3 0.0544 

LGDP 14.64174 3 0.0021 

All 32.51963 9 0.0002 

Dependent variable: LGDP 

Excluded Chi-sq df Prob. 

ROR 7.1 94750 3 0.0659 
IRD 2.652796 3 0.4483 
LRM 1.276121 3 0.7348 

All 18.39660 9 0.0308 
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ARDL Cointegration and long-run coefficients (Il\"DONESIA) 

ARDL Cointegrating And Long Run Form 
Dependent Variable: ROR 
Selected Model: ARDL(1, 1, 3, 1) 
Date: 08/20/16 Time: 16:29 
Sample: 200701 201502 
Included observations: 31 

Cointegrating Form 

Variable Coefficient Std. Error 

D(IRD) -0.315376 0.242280 
D(LRM) 0.234504 0.595317 

D(LRM(-1 )) 0.381560 0.685036 
D(LRM(-2)) 0.993528 0.675304 
D(LGDP) 0.580216 6.404663 

□(@TREND()) -0.197346 0.131172 
CointEq(-1) -0.568956 0.164796 

!-Statist ic 

-1.301704 
0.393914 
0.556993 
1.471231 
0.090593 

-1,504486 
-3.452481 

Cointeq = ROR - (0.2957*IRD -2.3662*LRM + 31.470rLGDP -393.9571 
-0.3469*@TREND ) 

Long Run Coefficients 

Variable Coefficient Std. Error t-S tatistic 

IRD 0.295723 0.155092 1.906750 
LRM -2.366222 0.902368 -2.622235 

LGDP 31.470709 17.562239 1.791953 
C -393.957143 229.170178 -1.719059 

@TREND -0.346857 0.238728 -1.452935 
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Prob. 

0.2078 
0.6978 
0.5837 
0.1568 
0.9287 
0.1481 
0.0025 

Prob. 

0.0710 
0.0163 
0.0883 
0.1010 
0.1618 



Results of Bound tests (ROR model) 

ARDL Bounds Test 
Date: 08/20/16 Time: 16:30 
Sample: 200704 201502 
Included observations: 31 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 4.858307 3 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 3.47 4.45 
5% 4.01 5.07 
2.5% 4.52 5.62 
1% 5.17 6.36 

Diagnostic tests 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.809674 
1.267052 

Prob. F(1 ,19) 
Prob. Chi-Square(1) 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

1.376134 
12.63580 
4.234830 

Prob. F(10,20) 
Prob. Chi-Square(10) 
Prob. Chi-Square(10) 
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0.3795 
0.2603 

0.2600 
0.2448 
0.9361 



MODEL ST ABILITY TEST (CU SUM TEST) 
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CAUSALITY TEST 

VAR Granger Causality/Block Exogeneity Wald Tests 
Date: 08/26/16 Time: 10:31 
Sample: 200701 201502 
Included observations: 28 

Dependent variable: ROR 

Excluded Chi-sq 

IRD 9.371558 
LRM 9.117829 

LGDP 6.006167 

All 20.21616 

Dependent variable: IRD 

Excluded Chi-sq 

ROR 6.173707 
LRM 4.019136 

LGDP 11.44609 

All 62.02268 

Dependent variable: LRM 

Excluded Chi-sq 

ROR 16.59064 
IRD 21 .60996 

LGDP 16.85656 

All 37.64258 

Dependent variable: LGDP 

Excluded Chi-sq 

ROR 4.400459 
IRD 3.554299 
LRM 3.801864 

All 8.933043 

df 

5 
5 
5 

15 

df 

5 
5 
5 

15 

df 

5 
5 
5 

15 

df 

5 
5 
5 

15 

Prob. 

0.0951 
0.1045 
0.3056 

0.1638 

Prob. 

0.2897 
0.5467 
0.0432 

0.0000 

Prob. 

0.0053 
0.0006 
0.0048 

0.0010 

Prob. 

0.4933 
0.6152 
0.5783 

0.8810 
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BAHRAIN 

ARDL Cointegrating And Long Run Form 
Dependent Variable: ROR 
Selected Model: ARDL(4, 0, 0, 3) 
Date: 09/30/16 Time: 10:00 
Sample: 200701 201502 
Included observations: 30 

Cointegrating Form 

Variable Coefficient Std. Error 

D(ROR(-1 )) -0.023773 0.178961 
D(ROR(-2)) -0.292361 0.149986 
D(ROR(-3)) -0.439945 0.141392 

D(IR) 0.484839 0.206898 
D(LGDP) 0.965478 0.468894 
D(LRM) 2.172395 4.533050 

D(LRM(-1 )) -0.733235 4.917865 
D(LRM(-2)) 9.127176 3.398889 
CointEq(-1) -0.892721 0.219784 

t-Statistic 

-0.132837 
-1.949250 
-3.111535 
2.343372 
2.059055 
0.479235 

-0.149096 
2.685341 

-4.061811 

Cointeq = ROR · (0.5431*1R + 1.0815*LGDP -1.9099*LRM -0.8668) 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic 

IR 0.543103 0.240808 2.255332 
LGDP 1.081500 0.545334 1.983187 
LRM -1.909923 2.705260 -0.706004 

C -0.866764 12.048945 -0.071937 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.210265 Prob. F(1,18) 
0.346394 Prob. Chi-Square(1) 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

1.450280 Prob. F(10,19) 
12.98650 Prob. Chi-Square(10) 
8.740116 Prob. Chi-Square(10) 
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Prob. 

0.8957 
0.0662 
0.0057 
0.0301 
0.0535 
0.6372 
0.8830 
0.0146 
0.0007 

Prob. 

0.0361 
0.0620 
0.4888 
0.9434 

0.6520 
0.5562 

0.2328 
0.2244 
0.5569 



MODEL STABILITY TEST (CUSUM TEST) 

121 8 -

4 ----· 

.:J ~ ~ 
-8] ···- ·---.. 

....... -· -

__ .... . 

. ...... -------..... -12 -------- - - -~-~------ ,----------- -4 
Ill IV 

2011 
11 Ill IV II 111 IV 11 111 IV 

20 12 2013 2014 

j -- CUS UM ----- 5% Significance I 

II 

2015 

CUSUM of SQUARES 

1.6 

' , 1 
0 .8 

__ .... ~ .. .,-

''1 ---· o.o 

- --------· --· --------------· ---------· ---. --------- ~ 

----
-0 .4 

Ill IV 11 Ill IV Ill IV Ill IV 

201 1 2012 2013 2014 201 5 

! -- CUSUM of Squares 5% Significance ! 

247 



Appendix C: Islamic banks' Deposit-Interest Rate Model 

Islamic banks' deposit-Interest rate model 

ARDL Cointegration tests results (MALAYSIA) 

Bound Test 

ARDL Bounds Test 
Date: 08/29/16 Time: 22:59 
Sample: 200801 201502 
Included observations: 30 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 11.94867 3 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 3.47 4.45 
5% 4.01 5.07 
2.5% 4.52 5.62 
1% 5.17 6.36 
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ARDL Cointegrating And Long Run Form 
Dependent Variable: LOP 
Selected Model: ARDL(3, 4, 4, 2) 
Date: 08/29/16 Time: 22:59 
Sample: 200701 201502 
Included observations: 30 

Cointegrating Form 

Variable Coefficient Std. Error t-Statistic Prob. 

D(LDP(-1 )) -0.028003 0.147473 -0.189885 0.8526 
D(LDP(-2)) 0.176660 0.1 26904 1.392073 0.1892 

D(ROR) 0.089024 0.049484 1.799050 0.0972 
D(ROR(-1)) -0.224322 0.061456 -3.650155 0.0033 
D(ROR(-2)) 0.154248 0.047529 3.245372 0.0070 
D(ROR(-3)) -0.127072 0.040937 -3.104067 0.0091 

D(IRD) 0.000740 0.028415 0.026039 0.9797 
D(IRD(-1 )) -0.094791 0.027971 -3.388905 0.0054 
D(IRD(-2)) 0.067499 0.024345 2.772595 0.0169 
D(IRD(-3)) 0.038952 0.042222 0.922531 0.3744 
D(LGDP) -0.275462 0.221707 -1.242457 0.2378 

D(LGDP(-1 )) 0.567521 0.151112 3.755629 0.0027 
D(@TREND()) 0.039212 0.008457 4.636516 0.0006 

CointEq(-1 ) -0.877880 0.184154 -4.767110 0.0005 

Cointeq = LDP-(0.2559*ROR -0.1907*1RD -0.2706*LGDP + 14.7034 + 
0.0447*@TREND) 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic 

ROR 0.255896 0.079872 3.203826 
IRD -0.190725 0.051100 -3.732367 

LGDP -0.270619 0.337520 -0.801787 
C 14.703367 3.938456 3.733282 

@TREND 0.044666 0.005708 7.825683 

Breusch-Godfrey Serial Correlation LM Test: 

F-stati stic 
Obs*R-squared 

0.307158 Prob. F(1,11) 
0.814948 Prob. Chi-Square(1) 

Heteroskedasticity Test: B reusch-Pagan-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

0.493471 Prob. F(17,12) 
12.34342 Prob. Chi-Square(17) 
1.781829 Prob. Chi-Square(17) 
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Prob. 

0.0076 
0.0029 
0.4383 
0.0029 
0.0000 

0.5905 
0.3667 

0.9108 
0.7789 
1.0000 



MODEL ST ABILITY Tl::ST (CU SUM TEST) 
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ARDL Bounds Test 
Date: 08/30/16 Time: 11 :11 
Sample: 200704 201502 
Included observations: 31 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 8.668462 4 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 2.45 3.52 
5% 2.86 4.01 
2.5% 3.25 4.49 
1% 3.74 5.06 
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ARDL Cointegrating And Long Run Form 
Dependent Variable: LDP 
Selected Model: ARDL(2, 2, 0, 3, 3) 
Date: 08/30/16 Time: 11:13 
Sample: 200701 201502 
Included observations: 31 

Cointegrating Form 

Variable Coefficient Std. Error 

D(LDP(-1)) 0.612552 0.198676 
D(ROR) -0.023426 0.010003 

D(ROR(-1)) 0.058891 0.011467 
D(IRD) -0.029526 0.007390 

D(LGDP) 0.200987 0.364738 
D(LGDP(-1)) 0.049707 0.512733 
D(LGDP(-2)) -1.677468 0.424447 

D(INF) 0.006033 0.004189 
D(INF) -0.002140 0.006696 
D(INF) -0.012704 0.005700 

CointEq(-1) -0.908129 0.212583 

!-Statistic Prob. 

3.083173 0.0071 
-2.341873 0.0325 
5.135720 0.0001 

-3.995142 0.0010 
0.551044 0.5892 
0.096944 0.9240 

-3.952129 0.0011 
1.440085 0.1691 

-0.319607 0.7534 
-2.228960 0.0405 
-4.271877 0.0006 

Cointeq = LOP - (-0.0742 .. ROR -0.0325*IRD + 5.1315*LGDP -0.0119*INF 
-56.0836) 

Long Run Coefficients 

Variable Coefficient Std. Error I-Statistic 

ROR -0.074187 0.008464 -8.765447 
IRD -0.032512 0.004771 -6.814624 

LGDP 5.131452 0.081799 62.732544 
INF -0.011886 0.004276 -2.779709 
C -56.083591 1.155080 -48.553878 

DIAGNOSTIC TESTS 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.048786 Prob. F(1 ,15) 
0.100497 Prob. Chi-Square(1) 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

0.352869 Prob. F(14,16) 
7.313458 Prob. Chi-Square(14) 
1.496227 Prob. Chi-Square(14) 
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Prob. 

0.0000 
0.0000 
0.0000 
0.0134 
0.0000 

0.8282 
0.7512 

0.9717 
0.9220 
1.0000 



MODEL ST ABILIT Y TEST (CUSUM TEST) 
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ARDL Bounds Test 
Date: 08/31 /1 6 Time: 08:18 
Sample: 2007Q4 2015Q2 
Included observations: 31 
Null Hypothesis: No long-run relationships exist 

Test Statistic 

F-statistic 

Critical Value Bounds 

Significance 

10% 
5% 
2.5% 
1% 

Value 

6.121260 

10 Bound 

3.47 
4.01 
4.52 
5.17 

k 

3 

11 Bound 

4.45 
5 .07 
5.62 
6.36 
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ARDL Cointegrating And Long Run Form 
Dependent Variable: LDP 
Selected Model: ARDL(3, 0, 1, 0) 
Date: 08/31/16 Time: 08:22 
Sample: 200701 201502 
Included observations: 31 

Cointegrating Form 

Variable Coefficient Std. Error 

D(LDP(-1 )) 0.126158 0.157127 
D(LDP(-2)) 0.256926 0.155867 

D(ROR) 0.026014 0.012472 
D(IRD) -0.068635 0.037530 

D(LGDP) 0.124647 0.050385 
D(@TREND()) -0.006883 0.002667 

CointEq(-1) -0.595391 0.124046 

I-Statistic 

0.802903 
1.648361 
2.085824 

-1.828792 
2.473895 

-2.580454 
-4.799761 

Cointeq = LOP - (0.0437*ROR -0.2558*1RD + 0.2094*LGDP + 8.4699 
-0.0116*@TREND ) 

Long Run Coefficients 

Variable Coefficient Std. Error I-Statistic 

ROR 0.043692 0.024165 1.808080 
IRD -0.255818 0.054695 -4.677191 

LGDP 0.209353 0.086685 2.415090 
C 8.469893 0.565599 14.975095 

@TREND -0.011560 0.004597 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.085729 Prob. F(1 ,21) 
0.1 26038 Prob. Chi-Square(1) 

H eteroskedasticity Test: Breusch-Paga n-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

0.489166 Prob. F(8,22) 
4.681495 Prob. Chi-Square(8) 
7.264243 Prob. Chi-Square(8) 
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-2.514753 

Prob. 

0.4306 
0.1135 
0.0488 
0.0810 
0.0216 
0.0171 
0.0001 

Prob. 

0.0843 
0.0001 
0.0245 
0.0000 
0.0197 

0.7726 
0.7226 

0.8508 
0.7910 
0.5084 



MODEL ST ABILITY TEST (CUSUM TEST) 
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Appendix D: Financing-Deposit Gap and Credit Risks 

Financing-Deposit gap and credit risks (Malaysia) 

ARDL Cointegrating And Long Run Form 
Dependent Variable: CR 
Selected Model: ARDL(2, 4, 4, 4, 3) 
Date: 09/20/16 Time: 10:06 
Sample: 200701 201502 
Included observations: 30 

Cointegrating Form 

Variable Coefficient Std. Error t-Statistic Prob. 

D(CR(-1 )) 0.493080 0.365233 1.350043 0.2140 
D(FDR) 0.616600 0.927656 0.664685 0.5249 

D(FDR(-1 )) -2.400582 1.175292 -2.042540 0.0754 
D(FDR(-2)) 0.854986 0.697589 1.225631 0.2552 
D(FDR(-3)) -2.683320 1.750578 -1.532819 0 1639 
D(LGDP) 0.555874 0.465823 1.193316 0.2669 

D(LGDP(-1 )) -0.010954 0.843107 -0.012992 0.9900 
D(LGDP(-2)) -0.344424 0.847297 -0.406497 0.6950 
D(LGDP(-3)) 1.828885 0.725076 2.522337 0.0357 

D(LRM) 3.180287 1.087761 2.923699 0.0192 
D(LRM(-1 )) -1.934554 1.182013 -1.636660 0.1403 
D(LRM(-2)) 2.593345 1.080295 2.400590 0.0431 
D(LRM(-3)) 1.511924 1.048720 1.441686 0.1874 

D(EXC) -0.234481 0.264344 -0.887029 0.4009 
D(EXC(-1)) -0.890713 0.404874 -2.199978 0.0590 
D(EXC(-2)) 0.660990 0.285329 2.316592 0.0492 
CointEq(-1) -0.987910 0.322272 -3.065456 0.0155 

Cointeq = CR - (4.1165*FDR -1.3114*LGDP -2.4485*LRM -0.0623*EXC + 
37.2597) 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic Prob. 

FDR 4.116528 1.953340 2.107431 0.0681 
LGDP -1.311400 1.078988 -1.215398 0.2589 
LRM -2.448471 0.610349 -4.011595 0.0039 
EXC -0.062305 0.347582 -0.179253 0.8622 

C 37.259697 8.626423 4.319252 0.0025 
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ARDL Bounds Test 
Date: 09/20/16 Time: 10:07 
Sample: 200801 201502 
Included observations: 30 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 5.079450 4 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 2.45 3.52 
5% 2.86 4.01 
2.5% 3.25 4.49 
1% 3.74 5.06 

Breusch-Godfrey Serial Correlation LM Test: 

Prob. F(1,7) F-statistic 
Obs*R-squared 

0.220258 
0.915166 Prob. Chi-Square(1 ) 

Heteroskedasticity Test: ARCH 

F-statistic 
Obs*R-squared 

10.0 --

7 .5 

5.0 

2.5 -

0.246570 Prob. F(1 ,27) 
0.262437 Prob. Chi-Square(1) 

0.0 -- ~"------------======:::.- -
------2 .5 

:::L 
- 10 .0 . - - ---~- -------------

111 IV Ill IV 

2 01 3 2014 201 5 

I - C USUM --- 5%, Signif1can~ 
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0.6531 
0.3387 

0.6235 
0.6085 
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VAR Lag Order Selection Criteria 
Endogenous variables: CR FDR LGDP LRM EXC 
Exogenous variables: C 
Date: 09/18/16 Time: 11 :15 
Sample: 2007Q1 201502 
Included observations: 30 

Lag LogL LR FPE 

0 145.6310 NA 5.83e-11 
1 265.1462 191.2244 1.1 Oe-13 
2 278.8407 17.34629 2.72e-13 
3 318.3089 36.83705 1.60e-13 
4 385.2644 40.17328* 2.82e-14* 

* indicates lag order selected by the criterion 
LR: sequential modified LR test statistic (each test at 5% level) 
FPE: Final prediction error 
AIC: Akaike information criterion 
SC: Schwarz information criterion 
HQ: Hannan-Quinn information criterion 

VAR Granger Causality/Block Exogeneity Wald Tests 
Date: 09/18/16 Time: 11 :27 
Sample: 200701 2015Q2 
Included observations: 32 

Dependent variable: CR 

Excluded Chi-sq df 

FDR 7.230968 2 
LGDP 11.10543 2 
LRM 9.144015 2 
EXC 15.1 1464 2 

All 33.88394 8 

Prob. 

0.0269 
0.0039 
0.0103 
0.0005 

0.0000 
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AIC SC HQ 

-9.375401 -9.141868 -9.300692 
-15.67642 -14.27522* -15.22816 
-14.92271 -12.35385 - 14.10091 
-15.88726 -12 .1507 4 -14.69192 
-18.68429* -13.78010 -17 .11540* 



Dependent variable: FDR 

Excluded Chi-sq df Prob. 

CR 3.373555 2 0.1851 
LGDP 0 .106572 2 0.9481 
LRM 1.168290 2 0.5576 
EXC 1.226481 2 0.5416 

All 12.99324 8 0.1121 

Dependent variable: LGDP 

Excluded Chi-sq df Prob. 

CR 4.744821 2 0.0933 
FDR 5.145170 2 0.0763 
LRM 2 .674911 2 0.2625 
EXC 2.631341 2 0.2683 

All 11.40516 8 0.1798 

Dependent variable: LRM 

Excluded Chi-sq df Prob. 

CR 0.768197 2 0.6811 
FDR 1.014463 2 0.6022 

LGDP 6.191379 2 0.0452 
EXC 0.732862 2 0.6932 

All 11 .98719 8 0.1518 

Dependent variable: EXC 

Excluded Chi-sq df Prob. 

CR 0.264067 2 0.8763 
FDR 0.032484 2 0.9839 

LGDP 0.059221 2 0.9708 
LRM 0.004473 2 0.9978 

All 2 .795468 8 0.9465 
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INDONESIA 

ARDL Bounds Test 
Date: 09/18/16 Time: 17:20 
Sample: 200801 201502 
Included observations: 30 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 7.782504 4 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 2.45 3.52 
5% 2.86 4.01 
2.5% 3.25 4.49 
1% 3.74 5.06 

H eteroskedasticity Test: ARCH 

F-statistic 
Obs*R-squared 

1.883192 Prob. F(1 ,27) 
1.890808 Prob. Chi-Square(1) 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.394320 
2.192965 

Prob. F(1,5) 
Prob. Chi-Square(1) 

0.1813 
0.1691 

0.5576 
0.1386 

8 -,----- - - ----------- - - -------~ 

6 -
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2 -
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VAR Lag Order Selection Criteria 
Endogenous variables: CR FDR LGDP LRM EXC 
Exogenous variables: C 
Date: 09/18/16 Time: 17:26 
Sample: 200701 201502 
Included observations: 30 

Lag LogL LR FPE 

0 -359.2694 NA 24230.45 
1 -243.1313 185.8210 57.20782 
2 -213.1456 37.98185 47.75031 
3 -173.1854 37.29617 27.22752 
4 -97.46243 45.43378* 2.667429* 

* indicates lag order selected by the criterion 
LR: sequential modified LR test statistic (each test at 5% level) 
FPE: Final prediction error 
AIC: Akaike information criterion 
SC: Schwarz information criterion 
HQ: Hannan-Quinn information criterion 
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AIC 

24.28463 
18.20875 
17.87637 
16.87903 
13.49750* 

SC HQ 

24.51816 24.35934 
19.60995 18.65701 
20.44523 18.69817 
20.61555 18.07437 
18.40169* 15.06639* 



VAR Granger Causality/Block Exogeneity Wald Tests 
Date: 09/18/16 Time: 17:28 
Sample: 200701 201502 
Included observations: 30 

Dependent variable: CR 

Excluded Chi-sq df Prob. 

FDR 9.684528 3 0.0214 
LGDP 5.192048 3 0.1583 
LRM 8.203674 3 0.0420 
EXC 7.501600 3 0.0575 

All 32.50813 12 0.0012 

Dependent variable: FDR 

Excluded Chi-sq df Prob. 

CR 5.641441 3 0.1304 
LGDP 5.432781 3 0.1427 
LRM 3.898878 3 0.2726 
EXC 7.169164 3 0.0667 

All 45.68687 12 0.0000 

Dependent variable: LGDP 

Excluded Chi-sq df Prob. 

CR 0.533156 3 0.9115 
FDR 4.943908 3 0.1760 
LRM 1.200600 3 0.7529 
EXC 4.952386 3 0.1753 

All 9.162420 12 0.6890 

Dependent variable: LRM 

Excluded Chi-sq df Prob. 

CR 19 69124 3 0.0002 
FDR 5.029100 3 0.1697 

LGDP 4.557985 3 0.2072 
EXC 1.217402 3 0.7488 

All 42.61796 12 0.0000 
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Dependent variable: EXC 

Excluded Chi-sq df Prob. 

CR 5.618501 3 0.1317 
FDR 2.525887 3 0.4706 

LGDP 4.215528 3 0.2391 
LRM 10.97944 3 0.0118 

All 22.46011 12 0.0327 
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BAHRAIN 

ARDL Cointegrating And Long Run Form 
Dependent Vaiiable: CR 
Selected Model: ARDL(4, l , 0, 3, 3, 3, I) 
Date: 09/20/16 Time: 11 :56 
Sample: 2007Q l 20 l 5Q2 
hlcluded observations: 30 

Cointegrating Form 

Variable Coefficient Std. Enw 

D(CR(-1)) 0 891893 0.216232 
D(CR(-2)) 0.298038 0. 163365 
D(CR(-3)) 0.803232 0.158970 
D(FDR) 24.778457 6.61 3734 

D(LGDP) -2.525890 1.595881 
D(LRM) 23.814653 15.630082 

D(LR'vl(-1)) 49.083770 3.825006 
D(LRM(-2)) -38. 762679 4.396026 

D(EXC) -1 1433.209 4164.942 
D(EXC(-1)) -29845.347 4010.451 
D(EXC(-2)) 33015.452 6036.566 

D(IR) 0.366084 0.297133 
D(]R(-1 )) 0.251480 0.397830 
D(]R(-2)) 2.273505 0.618852 
D(ll\'F) 2.181661 1.2088 17 

CointEq(- 1) -0.558263 0. l25i22 

t-Statistic 

4.124702 
1.824369 
5.052740 
3.746515 

-1.582756 
1.523642 

12.832337 
-8.817663 
-2. 745106 
-7.441892 
5.469244 
1.232052 
0.632130 
3.673744 
1.804790 

-4.440442 

Cointeq = CR - (35.8551 *FDR -4.5246*LGDP - 54.3697*LR\1 + 
34744.0787*EXC -5.8899*1R + 0.473 1 *INF -302.9162) 

long Run Coefficients 

Variable Coefficient Sid. EiTor t-Statistic 

FDR 35.855127 7.899713 4.538789 
LGDP -4.524552 2.533998 - l.785539 
LRM 54.369728 21.256162 2.557834 
EXC 34744.0iS 10968.732 3.167556 
IR -5.889915 1.706713 -3.451029 

INF 0.473127 0.499521 0.947162 
C -302 916152 I 34.()41379 -2.259870 

263 

Prob. 

0.0033 
0.1055 
0.0010 
0.0057 
0.1521 

0.1661 
0.0000 
0.0000 
0.0252 
0.0001 
0.0006 
0.2529 
0.5449 
0.0063 
0.1088 
0.0022 

Prob. 

0.0019 
0.1120 
0.0338 
0.0132 
0.0087 
0.37 13 
0.0537 



ARDL Bounds Test 
Date: 09/19/16 Time: 1 8:44 
Sample: 2008Ql 2015Q2 
Included observations: 30 
Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 4.719188 6 

Critical Value Bounds 

Significance 10 Bound 11 Bound 

10% 2.12 3.23 
5% 2.45 3.61 
2.5% 2.75 3.99 
1% 3.15 4.43 

Breusch-Godfrey Serial Correlation LM Test: 

F -statistic 
Obs*R-squared 

0.293861 
1.248953 

Prob. F(l ,7) 
Prob. Chi-Square(] ) 

Heteroskedasticity Test: ARCH 

F-statistic 
Obs*R-squared 

10.◊, 

7. 5 -

5 .0 

2.5 -

2 .079554 Prob. F(l ,27) 
2.073865 Prob. Chi-Square( 1) 
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0.6046 
0.2638 

0. 1608 
0.1498 
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Optimum lag selection 

VAR Lag Order Selection Criteria 
Endogenous variables: CR FDR LGDP LRM EXC 
Exogenous variables: C 
Date: 09/20/16 Time: 12:07 
Sample: 200701 201502 
Included observations: 30 

Lag LogL LR FPE 

0 282.7635 NA 6.25e-15 
398.8437 185.7284 1.48e-17 

2 417.9298 24.17568 2.56e-17 
3 450.7326 30.61594 2.35e-17 
4 542.9341 55.32091* 7.67e-19* 

* indicates lag order selected by the criterion 
LR: sequential modified LR test statistic (each test at 5% level) 
FPE: Final prediction error 
AIC: Akaike information criterion 
SC: Schwarz information criterion 
HQ: Hannan-Quinn information criterion 
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AIC 

-18.51757 
-24.58958 
-24.19532 
-24.71551 
-29.19561 * 

SC HQ 

-18.28403 -18.44286 
-23.18839 -24.14133 
-21.62646 -23.37352 
-20.97898 -23.52016 
-24.29142* -27.62671* 



Granger Causality/Block Exogeneity Wald Tests 
Date: 09/20/16 Time: 12:23 
Sample: 200701 201502 
Included observations: 31 

Dependent variable: CR 

Excluded Chi-sq df Prob. 

FDR 0.465947 2 0.7922 
LGDP 2.037833 2 0.3610 
LRM 8.370288 2 0.0152 
EXC 8.703403 2 0.0129 

All 12.82268 8 0.1181 

Dependent variable: FDR 

Excluded Chi-sq df Prob. 

CR 5.712500 2 0.0575 
LGDP 0.157465 2 0.9243 
LRM 2.089941 2 0.3517 
EXC 5.094579 2 0.0783 

All 15.33169 8 0.0530 

Dependent variable: LGDP 

Excluded Chi-sq df Prob. 

CR 8.661538 2 0.0132 
FDR 0.660720 2 0.7187 
LRM 6.609648 2 0.0367 
EXC 2.451181 2 0.2936 

All 16.02966 8 0.0420 

Dependent variable: LRM 

Excluded Chi-sq df Prob. 

CR 3.424161 2 0.1805 
FDR 5.245945 2 0.0726 

LGDP 0.014156 2 0.9929 
EXC 1.732386 2 0.4205 

All 14.41136 8 0.0717 
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Dependent variable: EXC 

Excluded Chi-sq df Prob. 

CR 0.916652 2 0.6323 
FDR 1.588761 2 0.4519 

LGDP 0.303516 2 0.8592 
LRM 0.415999 2 0.8122 

All 3.129415 8 0.9260 
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Appendix E:Financing Concentration and Credit Risks oflslamic Banks 

Malaysia 

Dependent Variable: CR 
lvlethod: Dynamic Least Squares (DOLS) 
Date: 09/16/16 Time: 23:07 
Sample (adJusted): 200703 201501 
Included observations: 31 after adjustments 
Cointegrating equation deterministics: C @TREND 
Fixed leads and lags specification (lead==1, lag==1) 
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth == 

4.0000) 

Variable Coefficient Std. Error !-Statistic 

FC 10.08855 3.522291 2.864201 
IR 0.682825 0.275554 2.478013 

LRM -3.034876 0.456992 -6.640984 
LFIN 1.779068 0.858430 2.072466 
INF 0.004663 0.021098 0.221012 
C 2.660634 9.980004 0.266597 

@TREND -0.085100 0.031055 -2.740346 

R-squared 0.996778 Mean dependent var 
Adjusted R-squared 0.989259 S.D.dependentvar 
S .E. of regression 0.079064 Sum squared resid 
Long-run variance 0.003697 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

1.474740 Prob. F(1,26) 
1.824991 Prob. Chi-Square(1) 

Heteroskedasticity Test: ARCH 

F-statistic 
Obs*R-squared 

0.469212 Prob. F(1,31) 
0.492036 Prob. Chi-Square(1) 
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Prob. 

0.0187 
0.0351 
0.0001 
0.0681 
0.8300 
0.7958 
0.0228 

1.893548 
0.762861 
0.056260 

0.2355 
0.1767 

0.4984 
0.4830 
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INDONESIA 

Dependent Variable: CR 
Method: Dynamic Least Squares (DOLS) 
Date: 09/16/16 Time: 23:19 
Sample (adjusted): 200703 201501 
Included observations: 31 after adjustments 
Cointegrating equation deterministics: C @TREND 
Fixed leads and lags specification (lead=1, lag=1) 
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth = 

4.0000) 

Variable Coefficient Std. Error t-Statistic 

FC -25.05358 12.80725 -1.956203 
LRM 8.923444 11.00237 0.811048 
LFIN 4.818872 4.642913 1.037898 

IR 1.083804 0.232202 4.667499 
INF -0.044797 0.082372 -0.543840 
C -118.8497 61.60277 -1.929292 

@TREND -0.554149 0.257090 -2.155466 

R-squared 0.948728 Mean dependent var 
Adjusted R-squared 0.829094 
S.E. of regression 0.393120 
Long-run variance 0.035276 

Dependent Variable: CR 

Method: Dynamic Least Squares (DOLS) 
Date: 11/03/16 Time: 11:27 

S.D. dependent var 
Sum squared resid 

Sample (adjusted): 200703 201403 
Included observations: 29 after adjustments 
Cointegrating equation deterministics: C 
Fixed leads and lags specification (lead=1 , lag=1) 

Prob. 

0.0821 
0.4383 
0.3264 
0.0012 
0.5998 
0.0858 
0.0595 

3.810323 
0.950924 
1.390888 

Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth == 
4.0000) 

Variable Coefficient Std. Error I-Statistic Prob. 

FC -48.43093 10.89796 -4.444036 0.0022 
LRM -320.6308 79.98482 -4.008645 0.0039 

IR 0.331536 0.162411 2.041334 0.0755 
INF -0.219191 0.066480 -3.297102 0.0109 

LFIN 7.432718 1.750334 4.246458 0.0028 
C -84.15039 19.25322 -4.370718 0.0024 

R-squared 0.957778 Mean dependent var 3.757931 
Adjusted R-squared 0.852223 S.D. dependent var 0.959514 
S.E. of regression 0.368854 Sum squared resid 1.088427 
Long-run variance 0.028305 

270 



Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.195457 Prob.F{2,24) 
0.512866 Prob. Chi-Square(2) 

Date: 11 /03/16 Time: 11 :34 
Sample: 2007Q1 201404 
Included observations: 29 

Autocorrelation Partial Correlation AC PAC 

. 1· . I . 1· . I 1 0.174 0.174 
-"I . I -**I . I 2 -0.240 -0.279 
-"I. I . *I I 3 -0.239 -0. 154 
. *I . I . * I I 4 -0.156 -0. 166 

I . I I I 5 0.065 0.023 
. I*. I . I* . I 6 0.203 0.090 
. I* . I . I* . I 7 0.212 0.158 
. *I . I . *I I 8 -0.097 -0.105 
.**I . I . *I I 9 -0.260 -0.110 
. ·1 . I . *I I 10 -0.178 -0.106 
. ·1 I . *I I 11 -0.104 -0.177 
. I**. I I*. I 12 0.238 0.145 

*Probabilities may not be valid for this equation specification. 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 
Obs*R-squared 
Scaled explained SS 

0.658816 Prob. F(5,26) 
3.598358 Prob. Chi-Square(5) 
2.344561 Prob. Chi-Square(5) 

0.8238 
0.7738 

Q-Stat Prob* 

0.9676 0.325 
2.8889 0.236 
4.8697 0.182 
5.7445 0.219 
5.9011 0.316 
7.5138 0.276 
9.3458 0.229 
9.7451 0.283 
12.782 0.173 
14.283 0.160 
14.827 0.191 
17 .811 0.122 

0.6577 
0.6086 
0.7997 
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Dynamic OLS 

Dependent Variable: CR 
Method: Least Squares 
Date: 09/16/16 Time: 23:57 
Sample: 200701 201502 
Included observations: 34 

Variable Coefficient 

FC -19.76850 
IR 0.336505 

LRM 0.689419 
INF -0.032424 
C -1.145302 

R-squared 0.699653 
Adjusted R-squared 0.658226 
S.E. of regression 0.615383 
Sum squared resid 10.98218 
Log likelihood -29.03244 
F-statistic 16.88878 
Prob(F-statistic) 0.000000 

Std. Error I-Statistic 

5.282094 -3.742550 
0.176211 1.909666 
0.532410 1.294904 
0.048183 -0.672943 
6.361547 -0.180035 

Mean dependent var 
S.D.dependentvar 
Akaike info criterion 
Schwarz criterion 
Hannan-Quinn criteria. 
Durbin-Watson stat 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 
Obs*R-squared 

0.562238 
0.669279 

Prob. F(1,28) 
Prob. Chi-Square(1) 

Heteroskedasticity Test: ARCH 

F-statistic 
Obs*R-squared 

1.531621 Prob. F(1 ,31) 
1.553673 Prob. Chi-Square(1) 

! CUSUM of $ql..lE1res --- 5"'/., Signif~ 
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Prob. 

0.0008 
0.0661 
0.2056 
0.5063 
0.8584 

3.964118 
1.052631 
2.001908 
2.226373 
2.078457 
1.708438 

0.4596 
0.4133 

0.2252 
0.2126 



BAHRAIN 

CORRELATION BETWEEN CR AND FC 

Covariance Analysis: Ordinary 
Date: 05/21/16 Time: 11:54 
Sample: 2013S1 2014S2 
Included observations: 4 

Covariance 
Correlation 

CR 

FC 

BAHRAIN 

(Dynamic OLS Result) 

Dependent Variable: CR 

CR 
0.635000 
1.000000 

0.004966 
0.995522 

Method: Dynamic Least Squares (DOLS) 
Date: 11/13/16 Time: 15:34 
Sample (adjusted): 200801 201501 
Included observations: 29 after adjustments 
Cointegrating equation deterministics: C 

FC 

3.92E-05 
1.000000 

Fixed leads and lags specification (lead=1 , lag=3) 
Long-run variance estimate (Bartlett kernel, Newey-West fixed bandwidth = 

4.0000) 

Variable Coefficient Std. Error \-Statistic Prob. 

LFIN 31 .09764 15.78653 1.969884 0.1202 
INF -2.854928 0.759593 -3.758499 0.0198 
IR -15.32258 4.581053 -3.344773 0.0287 

LRM -89.14322 35.11548 -2.538573 0.0641 
C 188.0885 94.82544 1.983523 0.1183 

R-squared 0.995911 Mean dependent var 10.47931 
Adjusted R-squared 0.971380 S.D. dependent var 4.204112 
S.E. of regression 0.711233 Sum squared resid 2.023408 
Long-run variance 0.295908 
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DIA.GNOSTIC TEST 

Serial correlation test 

Date: 11/13/16 Time: 15:11 
Sample: 200701 201502 
Included observations: 29 

Autocorrelation Partial Correlation 

. ··1 . I -**I . I 
I* . I I* . I 

. I I . I I 

. I . I I . I 

. *I . I . *I . I 

. I*. I I I 

. *I I I . I 

. I I I . I 

. I I I*. I 

. *I I . ·1 . I 

. I**. I . I* . I 

AC PAC 

-0.251 -0.251 
2 0.200 0.146 
3 -0.028 0.056 
4 -0.002 -0.028 
5 -0.074 -0.095 
6 0.088 0.065 
7 -0.110 -0.052 
8 0.039 -0.024 
9 0.047 0.080 

10 -0.122 -0.105 
11 0.236 0.191 

*Probabilities may not be valid for this equation specification. 
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2015 

O-Stat Prob* 

2.0300 0.154 
3.3565 0.187 
3.3832 0.336 
3.3834 0.496 
3.5893 0.610 
3.8904 0.692 
4.3846 0.735 
4.4487 0.815 
4.5488 0.872 
5.2529 0.874 
8.0358 0.710 
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APPENDIX F: Lists oflslamic Banks 

Malaysia: 

1. Affin Islamic Bank Berhad 

2. Al Rajhi Banking & Investment Corporation (Malaysia) Berhad 

3. Alliance Islamic Bank Berhad 

4. Amlslarn.ic Bank Berhad 

5. Asian Finance Bank Berhad 

6. Bank Islam Malaysia Berhad 

7. Bank Muamalat Malaysia Berhad 

8. ClMB Islamic Bank Berhad 

9. Hong Leong Islamic Bank Berhad 

10. HSBC Amanah Malaysia Berhad 

11. Kuwait Finance House (Malaysia) Berhad 

12. Maybank Islamic Berhad 

13. OCBC Al-Amin Bank Berhad 

14. Public Islamic Bank Berhad 

15. RHB Islamic Bank Berhad 

16. Standard Chartered Saadiq Berhad 

Source: Bank Negara Malaysia's Monthly Statistical Bulletin 
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Appendix F ctd 

Indonesia: 

J. PT. Bank Muamalat Indonesia 

2. PT. Bank Victoria Syariah 

3. Bank BRJ Syariah 

4. B.P.D. Jawa Baral Banten Syariah 

5. Bank BNI Syaiiah 

6. Bank Syariah Mandiri 

7. Bank Syariah Mega Indonesia 

8. Bank Panin Syariah 

9. PT. Bank Syariah Bukopin 

I 0. PT. BCA Sya1iah 

11. PT. Maybank Syariah Indonesia 

12. PT. Bank Tabungan Pensiuanan National Syariah 

Source: Bailk Indonesia· s Statistical Bulletin 
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Appendix F Ctd: Bahrain 
1. Al Barak Islamic Bank B.S.C. (c) 

2. Al Salam Bank Bahrain B.S.C. 

3. Bahrain Islamic Bank B.S.C. 

4. Ithmaar Bank B.S.C. 

5. Khaleej Commercial Bank B.S.C. 

6. Kuwait Finance House (Bahrain) B.S.C. 

7. ABC Islamic Bank (E.C.) 

8. Al Barak.a Banking Group B.S.C. 

9. Arab Islamic Bank (E.C.) 

10. Bank Al-Khair B.S.C. 

11. Citi Islamic Investment Bank (E.C.) 

12. First Energy Bank B.S.C. 

13. Global Banking Corporation B.S.C 

14. Gulf Finance House B.S.C. 

15. Ibdaar Bank B.S.C. 

16. International Investment Bank B.S.C. 

17. Investment Dar Bank B.S.C. 

18. Investors Bank B.S.C. 

19. Kuwait Turkish Participation Bank Inc. 

20. Liquidity Management Centre B.S.C. (c) 

21. RA Bahrain B.S.C. ( c) 

22. Seera Investment Bank B.S.C. (c) 

23 . Turkiye Finans Katilim Banakasi A.S. 

24. Venture Capital Bank B.S.C. (c) 

Source: Central Bank Of Bahrain Statistical Bulletin. 
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