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Abstract: The global crises not only affect the economy of the country in which they emerge but also spread to 
other countries. Economic growth and stability levels will inevitably be affected by these crises especially in devel-
oping countries. To this end, the aim of this study is to identify the multiple structural breaks in profit share rates 
by employing the methodology developed by Bai and Perron (1998, 2003a) and Liu et al. (1997). I used the monthly 
data covering the period 1998-2018 for the estimated structural break dates. The results of the analysis indicate 
that there is at least one breakpoint in the time series of the analysed profit share rates. The identified break dates 
obtained within the study confirm the periods affected by the global crises in 2000-2001 and 2007-2008. Under 
those results, it is revealed that the participation banks have been exposed to structural changes at various times 
and it may be emphasized that the profit share rates have become more deteriorated to changes in the global fi-
nancial market.

Keywords: Participation banks, Dividend pay-out ratios, Global crisis, Structural changes, Multiple structural 
breaks
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Introduction

The transition to financial liberalization policies has begun to gain momentum 
due to the developments in the developed and developing economies since the 
mid-1980s. Especially, the impact of innovations in computer and information 
technology on financial instruments and financial services and the extraordinary 
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increase in new financial instruments not only facilitated the interaction between 
markets but also spread the crises (Ozturk & Govdere, 2010). Today, globalizing 
world economies are experiencing crises due to various reasons particularly eco-
nomic instability and economic fluctuations, and those crises have been influenc-
ing countries albeit in different dimensions depending on the degree of economic 
relations.

The global crises not only affect the economy of a country in which they emerge 
but also spread to other countries. Economic growth and stability levels will inev-
itably be affected by those crises. Those crises have more apparent effects in de-
veloping countries. The global financial crisis has had negative effects on the real 
and financial sectors of many countries (Arabacı, 2016). The recent global crises 
have adversely affected the conventional banking system throughout the world. 
Islamic banking system has also been affected by the global financial crisis but per-
formance of Islamic banks during the global financial crisis was better than con-
ventional banks (Shafique et al., 2012). 

Turkey has been under the influence of the global crises and the economic cri-
ses caused by internal dynamics. Turkey experienced its first crisis due to global 
reasons in 1994. The impact of the crisis in East Asia emerged in 1997 and the 
following Russian crisis led Turkey to experience another crisis in 2000-2001. Fi-
nally, the global financial crisis that stemmed from repayment problems in the US 
mortgage market in the US, began in 2007 and continued throughout 2007-2008 
(Ozturk & Govdere, 2010). This crisis spread rapidly and deeply to financial mar-
kets all over the world, especially in the developing countries. The propagation of it 
was through both local and external factors (Chaudhary & Abbas, 2017). It turned 
into a global liquidity and credit crisis and damaged confidence in the markets. It 
emerged as a new crisis that should be defined in the banking and finance areas 
with the bankruptcy of giant financial companies in 2008. The economic crisis that 
started as a financial crisis in developed economies started to affect developing 
economies in the last quarter of 2008 as well. Turkey, which is a developing coun-
try, has been affected by the 2008 crisis which had a global and financial nature 
(Iskenderoglu & Karakozak, 2013).

During the recent global crisis, the Turkish banking system faced some sig-
nificant difficulties, with an impact on its performance such as profit share lev-
el. Financial institutions, especially banks, were inevitably the major and direct 
victims of the crisis and it significantly impacted their financial patterns, market 
strategies, and operational policies (Nazir et al., 2012). Accordingly, in fact the cri-
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sis seized up money markets and led to a precipitous decline in property and stock 
values as well as bank failures (Zehri et al., 2012). However, Islamic banks that 
operate under Shariah principles showed stability during this crisis (Alqahtani and 
Mayes, 2017; Zehri et al., 2012). 

The Turkish banking sector has been affected by many financial crises, especially 
the 2000-2001 crisis, as well as the 2008 global crisis. In February 2001, intense 
demand for foreign exchange came mainly from the banking sector, due to the dis-
agreement in the upper echelons of the state. Initially, the Central Bank of Turkey 
provided some of the foreign exchange demand. However, the exchange rate was al-
lowed to fluctuate as it is understood that the excess demand in foreign currencies 
could not be stopped. With this decision, excess demand in foreign currencies be-
came widespread and caused a new financial crisis and the banking system reached 
the point of collapsing (Bastı, 2006). Regulation authorities and central banks could 
not see the rapid credit growth and the systemic risks caused by the bubble that 
occurred in the active prices or could not take the necessary precautions. In order 
to increase the reliability of the financial system after the incidents that happened 
in the international markets and to minimize the effects of the crises, central banks 
and governments in the USA and Europe took several precautions and offered sav-
ing packages worth trillions of dollars (Erdonmez, 2009). After the global crisis, the 
economy of Turkey showed a significant performance not only within the frame of 
the region it is in but also around the world. One of the most important reasons why 
the effects of the global crisis could not be observed in the Turkish banking sector 
was the reforms and regulations carried out after the global crisis experienced in 
2001 and 2008 (Takim, 2011). Structural reforms were tried to be put in force in 
the economy of Turkey within this period and aimed at permanent and consistent 
stability in the economy (Karacor, 2006). As a result of the structural regulations car-
ried out especially after the 2001 crisis, the country showed its stability to the whole 
world in face of the conditions of 2008 global finance in Turkey. Within this frame, 
some strict restrictions were introduced to the restructuring of banks, open foreign 
exchange positions in the banking system, liquidity, and capital sufficiency ratios. 
The precautions were taken and experiences gained because of those crises enabled 
the banking sector to have stronger and better structure. By showing a significant 
performance, thanks to the restructuring and regulations after the global crisis, the 
economy of Turkey managed to reduce the effects of the global crisis. Consequent-
ly, Turkish banking sector was affected by the 2008 global crisis less than the other 
countries (Gokalp, 2014). The reason for it was the precautions taken by the banks 
because of the crisis experienced in 2001. The structure of interest-free financial sys-
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tem based on risk-sharing basis enables a stronger system and increases its stability 
against financial crises. After the 2008 global crisis, it was observed that the inter-
est-free banking system is affected less from the volatility and negative incidents on 
the global markets compared to the conventional banking system (Anac and Kaya, 
2017). Besides, it was determined that the participation banks had shown higher 
performance than the one expected during the global crisis. Since the interest-free 
banking system cannot securitize the debts and therefore financial transactions with 
high risks and speculations are not enabled, the interest-free banking system was 
suggested as an escape from the crisis not only by the Muslim countries but also 
by the developed countries (TKBB, 2009). The financial crises experienced by Tur-
key have both weakened the banking sector and have also enabled the banks to find 
opportunities. It was observed that the stability and flexibility of the participation 
banking which is attracting more attention day by day around the world against the 
financial crises have become more apparent along with its growth and strength in 
the banking system (Fırat and Erdem, 2014). Consequently, while the majority of the 
banks with conventional system were affected from the global financial crisis experi-
enced at the beginning of 2008, the interest-free banking system was observed to be 
affected less compared to the conventional banks. During the crisis period, the par-
ticipation banks proved that they survived from the crises with their own financial 
strengths hence showing a significant achievement. Deposits of Islamic banks have 
seen a significant increase after the crisis though influenced by several factors. After 
the fluctuations in the global markets ended and the growth in the Turkish economy 
restarted, it was observed that the profitability ratio of the participation banking 
sector started to increase (Ayricay et al., 2015). 

Stock and Watson (1996) revealed that nearly all of the series especially, macroe-
conomic and financial factors displayed evidence of instability. Accordingly, nearly all 
of the series relations have been affected by seasonal and cyclical fluctuations or ir-
regular movements due to the influence of various economic developments. In other 
words, structural change takes place in many time series for any number of reasons, 
comprising economic and financial crises, changes in organisational regulations, in-
stant changes of policymakers, civil war, natural disasters, an important event in 
a particular sector, and regime shifts (Ogbonnaya and Otta, 2018; Shahbaz et al., 
2010). Also, these time series may involve more than one structural breakpoint. 
Changes in these reasons may affect the economic relationship between factors in 
different dimensions and shapes and therefore, the subject of structural changes is 
significant in the analysis of macroeconomic and financial time series in terms of 
stability of parameters throughout analysis (Lydia et al., 2014).
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The issue of time series with multiple regime shifts has lately allured a great 
deal of research interest in many fields of theoretical and applied econometrics 
studies. In this context, analysing for structural change has been a substantial 
subject in econometric models because many political and economic elements can 
bring about the relations among economic variables to time series (Onel, 2005). 
The structural breaks are a permanent change in the structure of a time series in 
the face of instant shocks such as the economic crisis over time, changes in eco-
nomic policies, political events, and critical developments in a certain sector or 
natural disasters (Sevuktekin & Cınar 2017; Guris et al., 2011; Sevuktekin and 
Nargelecekenler, 2010). The basic definition of structural break is a sudden policy 
change in institutions or break in the analysis of time series. This sudden change 
can take place in time-series data or cross-sectional data when there is a sudden 
change in the relationship being investigated (Allaro et al., 2011). If a break in the 
time series trend occurs due to the reasons mentioned above and similar reasons 
and the break in the series returns to its former structure, structural change may 
not be mentioned. Depending on the length of the examined period and the series, 
more than one break in the same series, i.e. structural change, maybe observed 
(Guris et al., 2011).

The study of structural changes in the economic and financial series is one of 
the issues that have been emphasized for a long time. The idea that some political 
or economic factors would change the characteristics of the series led economists 
to examine these changes. Accordingly, overlooking the existence of structural 
breakpoints leads to incorrect conclusions concerning the macroeconomic time se-
ries. Hence, neglect of these structural changes has caused heavy outcomes in the 
economy and financial markets.

The purpose of this study is to observe whether there is a structural change in 
the average profit share rate series of the participation banks operating in Turkey 
or not. In other words, this study focused on whether profit share rates of par-
ticipation banks operating in Turkey were affected by the crisis. In fact, can the 
periods affected by the global crises in 2000-2001 and 2007-2008 be taken as years 
of structural change? Finding the answer to this question is the main purpose of 
the study. In other words, the recent financial crises have affected the financial 
markets of both developing countries and developed countries very seriously. For 
this purpose, it is necessary to define clearly what a crisis is. In this context, the fo-
cus of the study was to investigate whether the break dates supported the periods 
affected by the global crises or not.
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What distinguishes this study from other studies, we believe, is that there is a 
gap in the literature, hence this is one of the first studies to reveal whether there 
are significant structural transformations in the time series or not through analy-
sing profit share rates of the participation banks by employing multiple structural 
break tests. Thus, it is considered that this study extends the existing literature in 
several ways. Therefore, this paper allows us to fill a gap in the literature regarding 
the effects of global crises.

The rest of the paper is organized as follows. Section 2 briefly describes the exi-
ting literature related to multiple structural breaks; section 3 extensively describes 
the data and the multiple structural change model and the estimation method of 
the Bai and Perron (1998, 2003a); section 4 presents the experimental results and 
analysis; and the last section outlines some concluding remarks mainly on the eco-
nomic developments of the chosen break dates and future studies.

Literature Review

Methods for identifying structural changes, in time series data are quite utilized in 
many fields of science and engineering. The econometrics and statistics literature 
has got several studies related to the subject of structural change in time series. 
The structural break identification test plays an important role in the econometric 
modelling process. Therefore, there are many previous studies available that resear-
chers can use to identify structural breaks that are separated into two groups that 
are analysed for a single structural change and multiple structural breaks. In this 
context, multiple structural break method based on Bai and Perron (1998, 2003a) 
was selected in this paper.

Quandt (1958) and Chow (1960) investigate to analyse for structural change 
for a known single breakpoint at the time series. Many researchers applied Bai and 
Perron’s (1998, 2003a, 2003b) structural break testing methodology too in many 
areas mainly macroeconomic time series (Stock and Watson, 1996; Caporale and 
Grier, 2000; Hegwood and Papell, 2002; Rodriquez and Samy, 2003; Rapach and 
Wohar, 2005; Valadkhani et al., 2005). Garcia and Perron (1996), Rose (1988), Ra-
pach and Wohar (2005), Neely and Rapach (2008), Lai (1998) and Clemente et al. 
(2017) examine the structural break of U.S. real interest rates using recent econo-
metric methods robust to potential structural breaks. Aggarwal et al. (1999) detect 
structural changes in the securities market. Caporale and Grier (2000) examines 
the presence of structural changes in real rates. Malik (2003) and Rapach and Stra-
uss (2008) determine structural breaks in the exchange rate market. Byrne and Na-
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gayasu (2008) investigate the relationship between the real exchange rate and real 
interest rate using structural breaks. Allaro et al. (2011) investigates the structural 
breakpoints for export, import and GDP in Ethiopia. Bubakova (2012) estimates 
structural breakpoints in agricultural prices, Jin and Miljkovic (2010) examine the 
structural breaks in the US relative farm prices, Zainudin and Shaharudin (2011) 
study the spot and future palm oil prices time series, Czech (2016) detect structu-
ral breaks in wheat markets. Onel (2005) tries to test multiple structural breaks 
in the nominal interest rate and inflation rate; Liao and Suen (2006) examine the 
dating breaks for global crude oil prices and their volatility. Liao et al. (2008) exa-
mine the employment of electronic trading on the returns’ conditional volatility 
in the oil futures market. Cro and Martins (2017) identify structural breaks in in-
ternational tourism demand considering crises and disasters. Zeileis and Kleiber 
(2005) try to investigate by validating multiple structural changes from Bai and 
Perron (2003) using the R statistical. Zeileis et al (2003) investigate the structural 
changes in different areas such as Nile river discharges, road causalities, and oil 
prices. Barısık and Cevik (2008) analyse unemployment hysteresis using structural 
breaks tests. Buberkoku (2015) and (2016) study the impact of oil prices on the 
Turkish stock market indices under multiple structural breaks. Anlas and Toraman 
(2016) investigate the efficiency of the Turkish market in weak form. Yurdakul 
and Akcoraoglu (2005) examine the long-run relationship between Turkish stock 
returns and macroeconomic variables under the assumption of structural breaks. 
Karagianni and Kyrtsou (2011) explore the test for structural breaks in inflation 
and the Dow Jones Index. Sakoulis and Zivot (2000) investigate the time-variation 
and structural change in the forward discount and rate. Zarei et al. (2015) examine 
the multiple structural breaks in exchange rate series. Erdas (2018) examine the 
relationship between the real exchange rate as a Dollar and Euro and gold. Narayan 
et al. (2013) find out significant structural breaks in the gold, oil and silver market. 
Wang et al. (2014) explore to analyse structural breaks of the financial time series. 
Jouini and Boutahar (2005) investigate the evidence on structural changes time se-
ries. Pahlavani et al. (2005) explore the structural breakpoints in monetary aggre-
gates and interest rates. Endresz (2004) studies the impact of structural breaks in 
volatility and VAR forecasting. Weideman et al. (2017) explore structural breaks in 
renewable energy. Buberkoku and Kizildere (2017) examine the properties of stock 
exchange by employing multiple structural break tests. Gunay (2014) examines the 
long memory structure of the index volatility. Hansen (1992), Mankiw and Mi-
ron (1986) and Mankiw et al. (1987) estimate an interesting relation of structural 
change in interest rate. Carlson et al. (2000) apply breakpoint procedures to inves-
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tigate the stability of the M2 velocity relation. Moreover, many researchers employ 
similar analyses to estimate multiple breaks in different time segments (Perron 
and Qu, 2006; Qu and Perron, 2007; Huang and Cheng, 2005).

When we examined the academic studies of participation banks in Turkey we 
came to know that, the causality relationship between profit share rates and depo-
sit interest rates, the effects of macroeconomic changes on participation banks, the 
analysis of deposit returns and the risk of interest rates on participation banks have 
been investigated (Charap and Cevik, 2011; Sarac and Zeren, 2015; Ata et al., 2016; 
Aysan et al., 2017; Yuksel et al., 2017; Tekin et al., 2017; Minny and Gormus, 2017; 
Koc, 2018; Dinc, 2019). Saleh and Zeitun (2006), Erturk and Yuksel (2013), Go-
kalp (2014), and Eyceyurt and Gungor (2016) investigate the participation banks’ 
profitability in pre and post-crisis periods. They found that the recent global crisis 
had an effect on the profitability of participation banks. Sakarya and Kaya (2013), 
and Ayrıcay et al. (2014) concluded that the global crisis affected the performance 
and profitability of the participating banks. Al-smadi et al. (2017) found that the 
Islamic financial system performed superior to the conventional financial system 
during the financial crisis in Turkey. Canbas et al. (2005) observed the financial 
structures to conclude that conventional banks’ profits decreased during the global 
financial crisis. Kendirli et al. (2019) indicate that in the global crisis in 2008, the 
participation banks performed better and were more profitable in terms of their 
financial value. Yolsal (2010), Selcuk (2010), Sarıtas and Saray (2012), and Kok and 
Ay (2013) revealed that the profitability of the Turkish banking sector was affected 
from the global financial crisis and the efficiency levels of the banks and financial 
institutions decreased significantly in 2008 as a result of the global crisis. The per-
formance of Islamic  banks  during  the global financial crisis has been discussed 
by many researchers, such  as  Ahmed  (2009), Chapra (2011), Kayed and Hassan 
(2011), Warde (2012), Zehri et al. (2012), and Alqahtani et al. (2016). There is a 
general agreement that Islamic finance principles prevent  Islamic  financial  insti-
tutions from being directly exposed to the crisis. In the study of Kassim and Majid 
(2010) where they studied the effects of the crises on the interest-free banks in Ma-
laysia by using the data from the period 1997-2009 which also includes the 2008 
financial crisis, they concluded that it did affect the interest-free banks. Amba and 
Almun (2013) also studied the effects of the global crises on the profitability of the 
interest-free banks. They revealed that the financial crises have negative effects on 
the profitability of the Islamic banks. It was also observed in their study that the 
Islamic banks were more profitable in the financial crisis period than the conven-
tional banks; however, the result was statistically insignificant. Hassan and Dridi 
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(2010) studied the performances of Islamic banks and conventional banks within 
the crisis period. They researched the effects of the crisis on profitability, assets 
and credit increases. They concluded that the crisis caused different results on the 
profitability of the Islamic banks and conventional banks and that the negative 
effects of the 2008 crisis on the profitability of Islamic banks are lesser than on 
conventional banks. Beck et al. (2013) revealed that the Islamic banking system 
showed better performance during the crises. Al-Qadi (2012) investigated the im-
pact of global financial crisis on Islamic banks. The results indicate that the global 
financial crisis had a negative impact on the Islamic banks.

However, it has been observed that the studies on participation banks with 
respect to global crisis did not investigate with econometric methods whether the-
re had been a change in profit sharing ratios of these banks or not. To the best 
my knowledge, the literature on profit share rates distributed by participation 
banks has hardly ever applied a brake testing methodology that allows for multip-
le breaks from SupFT, double maximum tests (UDmax, WDmax) and sequential 
(SupFT(l+1/l) breaks under the assumptions unknown breakpoints. To the effect, 
it shows that we have performed research, which fulfils that gap in the literature 
via this current paper.

Data and Methodology 

Because the data on the profit share rate is time series, it is necessary to determine 
an important concept in the time financial series. Islamic banks mainly run on the 
profit-sharing system between themselves and their depositors because the addi-
tion of interest, in other words, the rate of return on deposits cannot be fixed by 
the bank and interest cannot be charged on loans since it is strictly prohibited in 
Sharia law (Zulkhibri, 2018). Islamic banks and profit-sharing deposit holders sha-
re profits derived from investment and financial activities undertaken by banks. In 
this context, this paper employs monthly profit share rates of participation banks 
of Turkey. The ratio of the distribution between the two parties is called the depo-
sit profit share rates. The monthly time series are obtained from the Participation 
Banks Association of Turkey database. The total sample consists of three participa-
tion banks which are Albaraka Turk, Kuveyt Turk, and Turkiye Finans and monthly 
profit share rate series cover the period from January 1998 to January 2018.

Nowadays, the researchers try to apply appropriate methods and techniques 
for structural changes in time series data. It is seen that previous studies have so 
far mostly employed macroeconomic and financial time series data. Conversely, 
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there are no studies that deal with profit share time series. In this context, this 
study applies Bai and Perron’s (2003a) test to investigate structural changes by 
identifying profit share rates. The data series are month-end observations on each 
profit share rate, while Eviews 10.0 is employed.

There exist the studies of different methods which have been suggested in the 
literature for determining multiple structural breaks in an endogenising time se-
ries, for example; Zivot and Andrews (1992), Perron (1989), Lumsdaine and Papell 
(1997), and Bai and Perron (1998, 2003a, 2003b) which allows for the determina-
tion of multiple breaks in series means. One of these leading methods is the model 
developed by Bai-Perron (1998, 2003a, and 2003b). To that effect, Bai and Perron 
(1998, 2003a) provide a comprehensive analysis of several issues that considers 
multiple structural changes in a linear model detected by least squares (Ndako, 
2012). Furthermore, considering the heterogeneous relationship among regimes 
if sequential Bai and Perron tests are accepted as homogeneous, structural break 
analysis based on information criteria can be preferred.

However, this estimation of structural changes cannot present our knowledge 
about the source of the shock all the time, but it does ensure an answer to the qu-
estion of which shocks are substantial for modelling time series (Bubakova, 2012).

As the study focused on the 2000-2001 and 2007-2008 global crises, which 
deeply affected the developing countries, the focus is laid on two periods as the 
beginning and the first signals of exit from the crisis, and the maximum number of 
breaks was determined as four, considering that the crisis of 2000-2001 and 2007-
2008 crisis could have caused structural changes. Firstly, SupFt test was used to 
determine whether the series had a structural change or not. Next, Bai and Perron 
(2003a) multiple structural breaks and Liu et al. (1997) global information criteria 
tests were employed to determine the number and location of the breakpoints. 
Bai-Perron developed various test strategies finding the coefficients minimizing 
the sum of squared errors and break dates through dynamic programming by the 
means of algorithms on the linear model (Bai and Perron 1998, 2003a). The algo-
rithm is based on dynamic programming, and each breakpoint is estimated by least 
squares (Barısık and Cevik, 2008). Bai and Perron have considered the following 
multiple linear regression model with m breaks (m+1 regimes) and to evaluate the 
least-squares criterion function at all potential break dates to determine whether 
there is a regime change in the model (Bai et al., 1998). However, Bai and Perron’s 
tests are not the unit root test, on the contrary, Perron (1989), Zivot and Andrews 
(1992), Lee and Strazicich (2003), Narayan and Popp (2010) use unit root test for 
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structural break. In other words, Bai and Perron (2003a) discover significant stru-
ctural breaks in the linear model by disregarding whether variables are stationary 
or not, and split the correlations between the variables into regimes. The model 
considered is the multiple linear regression model with m breaks and m+1 regimes, 
and the model is written as follows:

 (1) ' '
1 0 1    1,..., ,   1,..., 1,   0,   β δ − += + + = + = + = =t t t j t j j my x z u t T T j m T T T

where, yt is the dependent variable at time t, xt (px1) and zt (qx1) represents 
covariate vectors independent variables, β and δj (j=1,…,m+1) are the correspon-
ding vectors of coefficients, ut is the disturbance at time t (Loscos et al., 2011), Tj is 
the endpoints of the all observed period, m is the number of structural changes, j 
is a regime which represents set of data between two turning breakpoints, T is the 
sample size and T1,…,Tm represents breakpoints treated endogenously or divided 
intervals. The basic purpose is to estimate the unknown regression coefficients and 
the break dates (β, δ0,…,δm, T1,…,Tm) when T observations on (Yt, Xt, Zt) are availab-
le (El-Ghini and Saidi, 2014). The β parameter vector is a partial structural change 
model if this model does not change from regime to regime, in other words, it is 
not dependent on breaks, i.e. estimated by the whole sample. When p=0 in Equati-
on 1, all of the coefficients are dependent on changes, thus, a complete structural 
change model is obtained (Isi et al., 2016) because when p=0, the term xt’β will not 
be in Equation 1.

The method of estimation evaluated is based on the least-squares method. For 
each m-partition (T1,…,Tm), the associated least-squares estimates of β and δj are 
acquired by minimizing the sum of squared residuals (Bai and Perron, 2003a; Liao 
and Suen, 2006). Then the estimated break points (T1,…,Tm) are attained by sol-
ving arg-min ST(T1,…,Tm) as given below (Bai and Perron, 2003b; El-Ghini and Saidi, 
2014): 

(2) ( )
1

1 2' '
1

1 1
,...,

i

i

Tm

T m t t t i
i t T

S T T y x zβ δ
−

+

= = +

 = − − ∑ ∑

Substituting estimates { }( )jTβ
∧

and { }( )jTδ
∧

state the estimates based on the 
given m regimes (T1,…,Tm), denoted { }jT . These are the global minimum of the sum 
of squared residuals objective function. Thus, the estimated break points (T1,…,Tm) 
are obtained by solving arg-min, and can be defined by the following equation (Choi 
et al., 2006; Wang et al., 2014): 

(3) ( ) ( )
11 ,... 1,... arg min ,...,

mm T T T mT T S T T=
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These authors design several test statistics for multiple breaks to determine 
the number of breakpoints as proposed by Bai and Perron. In order to estimate 
the number of multiple structural changes in a linear model, Bai and Perron (1998, 
2003a) developed three tests which are structural stability versus a fixed number of 
changes (SupFT), structural stability versus an unknown number of breaks (double 
maximum test) and sequential test. Bai and Perron (2003) also suggest three se-
lection criteria which are the Bayesian information criterion (BIC) developed by 
Yao (1988), the modified Schwarz criterion developed by Liu et al. (1997), and Bai 
and Perron (1998) criterion information based on a sequential test (SupFT(l+1/l). 
However, SupFT, double maximum (UDmax-WDmax) and sequential application of 
the SupFT(l+1/l), test statistics have some advantages and disadvantages. For this 
reason, they suggest that the best way is combining of the above tests for identif-
ying multiple structural breaks in time series. Considering the previous research 
in this study, an investigation of the presence of structural change requires one to 
first control whether the SupFT test and double maximum tests are examined to 
test the structural breaks are significant or not. In the next step, it is necessary to 
use a sequential test (SupFT(l+1/l) to determine the numbers related to structural 
change. These applications help us in terms of the right structural change (Liao and 
Suen, 2006).

According to the proposed method, in the analysis process, UDmax and WD-
max critical values are used to determine whether there is a structural break in 
the series or not. After the existence of structural breaks is confirmed, the num-
ber of structural breaks and regimes are determined. For this purpose, SupFT(l) 
and SupFT(l+1/l) test statistics can be used to determine the number of structural 
changes. (Emirmahmutoglu et al., 2010). These test strategies are explained briefly 
below.

Bai and Perron (1998, 2003a) used the SupFT test to consider the problem of 
asymmetry. The SupFT test is carried out under the null hypothesis of no turning 
point (i.e. m=0, no structural change) versus the alternative hypothesis of k tur-
ning points (i.e. m=k, m structural changes). Later, λj=Tj/T, j=1,…,m, and Ti = Tλi, i = 
1,…,k, and (Rδ)’ = (δ1

’ - δ2
’,…, δk

’ - δk+1
’), R is the conventional matrix. We can define 

the following equation:  
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In equation (4), ( )ˆV̂ δ  is an estimate of the variance-covariance matrix δ̂  that is 
robust to serial correlation and heteroscedasticity (Perron and Yamamoto 2015; Qu 
and Perron, 2007). Finally, an F test is performed comparing the assumption that 
no break has occurred against that k breaks have occurred. If the statistic is above 
the critical value, then the said number of breaks have occurred. Bai-Perron (2003b) 
provides details on an algorithm to solve for break dates as outlined above (Milewski, 
2017). Besides, this predictor is more robust and consistent in case of changing vari-
ance and serial correlation, and it is expressed as (Bai and Perron 2003a):  

(5) ( ) ( ) ( )1 1' ' 'ˆˆ lim x x x xT
V p Z M Z Z M M Z M Zδ

− −

→∞
= Ω , ( )'E UUΩ = , Mx = I - X(X’X)-1 X’

Finally, the SupFT test statistics is then defined as follows (Bai and Perron, 
1998):  

(6) ( )
( )

( )
1

1 1
,...,

; ,..., ; ,..., ;
m

T T m T mSupF n q Sup F q F q
ελ λ

λ λ λ λ
∧ ∧

∈∧

 = =  
 

The test is used SupFT(k;q) = FT(λ1, λ2,…, λk;q) where λ1, λ2,…, λk minimize the 
global sum up squared residuals under the specified trimming which is equivalent 
to maximizing the F-test undertaking spherical errors (Emirmahmutoglu et al., 
2010; Bai and Perron 2003a). Different types of these tests can be expanded depen-
ding on the distribution of the regressors and the errors across segments (Bai and 
Perron, 2003a). The asymptotic distributions depend on a trimming parameter via 
the imposition of the minimal length (h) of a segment, and is expressed (ε = h/T) 
(Bai and Perron, 2003a). Here, T is the sample size and h is the minimal permissible 
length of a segment.

Bai and Perron (1993, 2003a) suggest two assessments of the null hypothesis 
of no structural break against an unknown number of breaks given some upper 
bound M. They define these double maximum tests which are strong as the best 
power that can be acquired utilizing the test for the accurate number of breakpo-
ints (Arezki et al., 2013). The statistics of UDmax and WDmax tests have to be cal-
culated for double maximum tests that examine for the hypothesis (i.e. m=0, no 
structural change) of no structural breaks against the presence of an unknown con-
taining an arbitrary number of breakpoints with the given upper bound of breaks 
M (1≤m≤ M) (Barısık and Cevik, 2008; Ketenci, 2014). The Bai-Perron test of 1 to M 
globally identified breaks is applied from 1 to the maximum number of breaks up 
to which we cannot refuse the H0 hypothesis. In any case, both scaled and weighted 
test statistics surpass the critical value. Thus, the multiple breakpoint tests conclu-
de that there are as many as five break dates (Czech, 2016), and it can be described 
by the following equation:
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where FT(λ1,…,λm;q) is the sum of m dependent chi-square random variables, 
each divided by m, with q as degrees of freedom (Ketenci, 2014). 

Then, they conceive a different set of weights in such a way that the marginal 
p-values are equal for all values of m. This version of the test is denoted as the WD-
max statistic (Karagianni and Kyrtsou, 2011). The differences between UDmax and 
WDmax statistics are the weights, where UDmax’s weight is unity, and WDmax’s 
weight c(q, α, m) is the asymptotic critical value of the individual tests for a signifi-
cance level α (Liao and Suen, 2006). The weights are then defined as a1=1 and am= 
c(q, α, 10)/ c(q, α, m). 

WDmax test statistic is defined by following equation: 

(8) ( ) ( )
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Bai and Perron propose that an analyst should firstly investigate the results 
from the UDmax and WDmax test statistics to see in case at least one structural 
break exists (Anoruo, 2011). If the UDmax and WDmax statistic tests reject the 
hypothesis of no breaks; in other words, in case there is proof for structural change, 
a sequential test for l versus l+1 breaks, denoted SupF(l+1| l) has to be performed 
to determine the number of breaks in series (Ketenci, 2014). Thus, the test can be 
defined as follows: 

(9) ( )
,
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is a consistent estima-
tor of 2σ under the hypothesis of no breaks. 
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−
 
 
 

 is the sum of 
squared residuals resulting from the least-squares estimation from the each m-par-
tition (T1,…,Tm). The breakpoints are then selected by investigating the test statis-
tics from the sequential SupF(l+1|l) test which tests the null hypothesis of l struc-
tural breaks against the alternative hypothesis of l+1 breaks (Maatoug et al., 2018). 

The number of breaks in series can be complemented by minimizing the glo-
bal information criteria of Yao (1998) and Liu et al. (1997). Yao (1998) suggests 
Bayesian Information Criterion (BIC) while Liu et al. (1997) suggest a modified 
Schwarz Criterion (LWZ). The structural break numbers are determined according 
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to the points that BIC and LWZ criteria take the minimum values for (Buberkoku, 
2015). It is stated that the asymptotic theory formed for these tests is created for 
variables that do not contain trends and that the critical values can be used safely 
even if the variables contain trends (Barısık and Cevik, 2008). Liu et al. (1997) first 
used the Schwarz criterion customized to estimate the number of subsets in their 
study on multivariate segmented regression models with different linear forms in 
different subsets of the independent variable. They then tried to predict the limits 
(threshold values) and regression coefficients of these subsets by minimizing the 
residual sum of squares (Isi et al., 2016). As a result of their simulation study, Bai 
and Perron (2003a) concluded that BIC and LWZ results are reliable if autocorre-
lation does not occur in the errors; however, in the case of autocorrelation in the 
errors, these tests deliver higher values than the actual ones (Gunay, 2014). The 
multiple break dates estimate approach according to Bai and Perron (2003a) and 
Liu et al. (1997) is applied in this study as a convenient procedure, because we do 
not know the number of breakpoints in the time series, and it is assumed that 
more breakpoints could be present in one time series.

Analysis and Findings

In this study, it aimed to examine the development of the profit share rate of the 
participating banks within the framework of economic, political, and legislative 
changes. Especially, it was targeted to determine how the crisis of 2000-2001, as 
well as the 2007-2008 global crisis, affected the size of the system. This paper has 
been authored with the aim to identify and apply the test statistics process to de-
termine the structural breaks in the profit share rate time series data over 21 years 
relating to three participation banks in Turkey.

To be analysed, time series is the series of profit share rate that is announced at 
the end of each month by participation banks during the January 1998-January 2018 
period. Based on the test statistics, after determining there is a structural change in 
the constant term, tests of Bai and Perron (1998, 2003a, 2003b) and Liu et al. (1997) 
that are based on the knowledge criteria were utilized to specify the number of stru-
ctural breaks. In this context, the results of these tests are shown in the tables below. 
Because the maximum break number is assumed to be four and the residual distributi-
ons to be homogeneous for each regime in the analyses, the Trimaj value (ε) was taken 
as 0.15 for a series of T=241 and the minimum number of observations between the 
estimated structural change points is calculated as h=36. The estimation procedure is 
based on running a regression with a constant as a regressor (zt= [1]) that accounts 
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for potential serial correlation (Zarei et al., 2015). When UDmax and WDmax test sta-
tistics are examined, it is seen that both test statistics reject the H0 hypothesis of “no 
structural change” at a 5% significance level for all profit share rates.

The estimation model in Eviews 10 for this study is based on the regression 
equation under the least square method; with the profit share rate playing the role 
of dependent variable regressed against constant and trend value. The application 
results for three participation banks are revealed in three steps: the first step is 
the presentation of summary statistics, and the second step is the endogenous 
structural changes and the number of breakpoints results and discussion of events 
surrounding the breakpoints. 
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Figure 1. Plot for profit share rate

Source: Author compilation and values obtained from E-views.

As can be seen in Figure 1, profit share rates given by all three participation 
banks show a decreasing trend in the period examined. In the early 2000s, there 
was a serious break in the series. It is seen that the time series of profit share rates 
given by the participation banks are similar to each other in the period under qu-
estion. There is a downtrend between 1998 and 2001 in terms of profit share rates. 
As it can be observed that the profit share rates suggest a similar trend with each 
other between 1998 and 2018.
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First, descriptive statistics were gathered to obtain knowledge about the gene-
ral characteristics of the time series. Understanding the relationship between the 
mean and median is important. These statistic values indicate the average value of 
a distribution of the series. Descriptive statistics are applied to analyse the dist-
ribution of data to account for mean, median, standard deviation. The results of 
these values are presented in Table 1 below.

Table 1. 
Descriptive statistics for the profit share rates
Variables Mean Median Minimum Maximum Std. Dev. Jarq-Bera

A l b a r a k a 
Turk

24.89616 15.64000 6.930000 99.38667 23.47519 171.4399*

K u v e y t 
Turk

    
27.33362

16.54000 6.170000 98.35790 26.12727 101.6543*

T u r k i y e 
Finans

    
26.76860

    
16.40100

6.646800 103.8260 26.64880 147.8461*

Source: Author compilation and values obtained from E-views.

Notes: Monthly percent change in profit share rates, * p < 0.01 and none of the se-
ries is normally distributed.

The statistical values reported in this table have a systematic distribution. The 
series seems to be normally distributed as can be verified from the values of means 
and medians, which are close to one another. It implies that the average month-
ly percent change in profit share rate of participation banks indicates moderate 
variability. The means of the Albaraka Turk, Kuveyt Turk, and Turkiye Finans are 
24.89616, 27.33362 and 26.76860 respectively. Accordingly, it can also be obser-
ved that the changes in the average values of the profit share rates of participation 
banks are closely related to each other. The maximum value of the profit share rates 
is of Turkiye Finans and the minimum value of the profit share rates is of Kuveyt 
Turk. The standard deviation values of the Albaraka Turk, Kuveyt Turk, and Turkiye 
Finans are 23.47519, 26.12727 and 26.64800 respectively and it can be observed 
that the standard deviation values of the profit share rates are close to each other. 
It is pointed from these values that the participation banks are affected by the 
events in the markets at the same level. The Jarque-Bera statistics also indicate 
that the profit share rates are not normally distributed.
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Table 2.
Estimate output of the profit share rates

Estimate Output of Albaraka Turk 

Coefficient Std. Error t-Statistic Prob. Regime shifts

74.71877 18.28721 4.085848 0.0001 1998M01-2000M12 (36 obs)

31.54252 7.076366 4.457446 0.0000 2001M01-2004M09 (45 obs)

16.45292 1.249144 13.17135 0.0000 2004M10-2010M01 (64 obs)

8.726042 0.487598 17.89597 0.0000 2010M02-2018M01 (96 obs)

R-squared: 0.914970; Adj. R-squared: 0.913893; F-statistic: 850.0799; Prob(F-sta-
tistic): 0.000000

Estimate Output of Kuveyt Turk 

Coefficient Std. Error t-Statistic Prob. Regime shifts

80.83290 22.05463 3.665121 0.0003 1998M01-2000M12 (36 obs)

41.54790 86.18069 0.482102 0.6302 2001M01-2004M02 (38 obs)

19.06909 1.879186 10.14753 0.0000 2004M03-2009M06 (64 obs)

8.525985 0.626549 13.60786 0.0000  2009M07-2018M01 (103 obs)

R-squared: 0.924856; Adj. R-squared: 0.923905; F-statistic: 972.3172; Prob(F-sta-
tistic): 0.000000

Estimate Output of Turkiye Finans 

Coefficient Std. Error t-Statistic Prob. Regime shifts

83.43603 29.72336 2.807086 0.0054 1998M01-2000M12 (36 obs)

34.31051 3.191567 10.75036 0.0000 2001M01-2004M11 (47 obs)

17.64355 1.645480 10.72243 0.0000 2004M12-2009M07 (56 obs)

8.302977 0.419496 19.79274 0.0000  2009M08-2018M01 (102 obs)

R-squared: 0.925376; Adj. R-squared: 0.924431; F-statistic: 979.6416; Prob(F-sta-
tistic): 0.000000

Source: Author compilation and values obtained from E-views.

The estimation results of structural regimes in profit share rates of Albaraka Turk, 
Kuveyt Turk, and Turkiye Finans are exhibited in Table 2. According to the results, under 
the 15% trimming and at the significance level 5%, there are four different significant 
regime shifts for each series. Multiple regimes predictive regression model estimation 
results based on the Bai and Perron methodology indicate that there are three signi-
ficant breakpoints in all series. Table 2 reported that all the regimes for each series, 
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except for the second regime of Kuveyt Turk were found significant at the significance 
level of 1%. Breakpoint model of each series reveals that the constant coefficients of 
Albaraka Turk are significant and positive in all regimes, the constant coefficients of 
Kuveyt Turk are significant and positive in the all regime expect for the second regime, 
the constant coefficients of Turkiye Finans are significant and positive in the all regi-
mes. The estimated output of profit share rates is given as follows respectively. 

Table 3.
Multiple breakpoint tests: profit share rates

Specifications

zt = [1] q = 1 p = 0 h = 36 m = 4 ε = 0.15 T = 241

Tests
SupFt (1) SupFt (2) SupFt (3) SupFt (4) UDmax WDmax

Albaraka 
Turk

9.5436816* 6.468341 18.41040* 14.39123* 18.41040* 26.50356*

[8.58] [7.22] [5.96] [4.99] [8.88] [9.91]

SupFt (1) SupFt (2) SupFt (3) SupFt (4) UDmax WDmax
Kuveyt 
Turk

0.025225 5.252907 13.43737* 8.767749* 13.43737* 19.34440*

[8.58] [7.22] [5.96] [4.99] [8.88] [9.91]

SupFt (1) SupFt (2) SupFt (3) SupFt (4) UDmax WDmax
Turkiye 
Finans

4.933504 12.14584* 32.99669* 24.50966* 32.99669* 47.50966*

[8.58] [7.22] [5.96] [4.99] [8.88] [9.91]

Source: Author compilation and values obtained from E-views.

Notes: Maximum breaks (m) = 4, Trimming percentage (ε) = 0.15 * denotes that the 
tests are significant at 0.05 levels. [ ] represents Bai and Perron (2013) critical valu-
es. 0.05 significance level for the multiple breakpoint test is employed.

In the specification, zt represents changing independent variables based on re-
gimes; q represents the number of changing independent variables based on regi-
mes; p represents unchanging dependent variables based on regimes; h represents 
the minimum number of observations in any regimes; m represents the maximum 
number of breaks. T is the number of observations.

The estimation results for the breakpoint specification in Albaraka Turk, Kuveyt 
Turk, and Turkiye Finans are given in Table 3. The critical table values at the 5% level 
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of the UDmax and WDmax statistic for each series are calculated as 8.88 and 9.91 res-
pectively. From that point, in the case of Albaraka Turk, UDmax and WDmax statisti-
cal values were calculated as 18.41040 and 26.50356 respectively. The identified stru-
ctural break dates are found significant because of UDmax statistic>UDmax critical 
value and WDmax statistic>WDmax critical value. It can be observed in Table 3 that 
the null hypothesis of no break for SupFt(I) test statistics is rejected at 5% level of sig-
nificance in any case, except SupFt(2). UDmax, WDmax and the supFT(I) tests indicate 
at least one structural break in Albaraka Turk. Next, Global L breaks vs. none is passed 
to the test and critical values must be compared with Scaled F-statistic or Weighted 
F-statistic to test hypotheses. As SupFT(2)= 6.468341<7.22, where, a structural break 
is estimated, yet as both statistical F values were less than critical values, it is de-
termined that it is not a significant structural break. As SupFT(1)=9.5436816>8.58, 
SupFT(3)=18.41040>5.96, SupFT(4)=14.39123>4.99, H0: m=0 null hypothesis was re-
jected and it is found that there is a significant structural break in the series. The hi-
ghest values of SupFt(I) were calculated as 18.41040 and 14.39123, based upon Sca-
led F-statistic or Weighted F-statistic values. In the case of Kuveyt Turk, UDmax and 
WDmax statistical values were calculated as 13.43737 and 19.34440, respectively. 
The estimated structural break dates are found significant because of UDmax statisti-
c>UDmax critical value and WDmax statistic>WDmax critical value. It can be observed 
in Table 3 that the H0 hypothesis of no break for SupFt(I) test statistics is rejected at 
5% level of significance in any case, except SupFt(1) and SupFt(2). UDmax, WDmax 
and the supFT(I) tests indicate at least one structural break in Kuveyt Turk. Proceeding 
to the next step, Global L breaks vs. none is passed to the test and critical values are 
compared with Scaled F-statistic or Weighted F-statistic in order to test hypothe-
ses. As SupFt(1)=0.025225<8.58 and SupFT(2)=5.252907<7.22, where, a structural 
break is estimated, yet as both statistical F values were less than critical values, it is 
determined that it is not a significant structural break. As SupFT(3)=13.43737>5.96, 
SupFT(4)=8.767749>4.99. H0: m=0 null hypothesis was rejected, and it is found that 
there is a significant structural break in the series. The highest values of SupFt(I) were 
calculated as 13.43737 and 13.43737, based upon Scaled F-statistic or Weighted 
F-statistic values. In the case of Turkiye Finans, UDmax and WDmax statistical valu-
es were calculated as 32.99669 and 47.50966 respectively. The identified structural 
break dates are found significant because of UDmax statistic>UDmax critical value 
and WDmax statistic>WDmax critical value. It can be observed in Table 3 that the 
H0 hypothesis of no break for SupFt(I) test statistics is rejected at 5% level of signi-
ficance in any case, except SupFt(1). UDmax, WDmax and the supFT(I) tests indicate 
at least one structural break in Turkiye Finans. Next step, Global L breaks vs. none is 
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passed to the test and critical values must be compared with Scaled F-statistic or 
Weighted F-statistic to test hypotheses. As SupFt(1)=4.933504<8.58, where, a struc-
tural break is estimated, yet as both statistical F values were less than critical values, 
it is found that it is not a significant structural break. As SupFT(2)=12.14584>7.22, 
SupFT(3)=32.99669>5.96, SupFT(4)=24.50966>4.99. H0: m=0 null hypothesis was re-
jected and it is found that there is a significant structural break in the series. The hig-
hest values of SupFt(I) were calculated as 32.99669 and 32.99669, based upon Scaled 
F-statistic or Weighted F-statistic values. 

Table 4.
Multiple breakpoints test of the profit share rates

Number of Breaks Selected

Test Albaraka Turk Kuveyt Turk Türkiye Finans

UDmax-WDmax 3-3 3-3 3-3

Significant-F 4 4 4

Sequential 1 0 4

SIC 3 3 3

LWZ 3 3 3

Estimates with m Breaks
Series Tests T1 T2 T3 T4

UD-WDmax 2001M01 2004M10 2010M02 -

Albaraka Turk Sig-F 2001M01 2004M10 2010M02 2015M02

LWZ 2001M01 2004M10 2010M02 -

UD-WDmax 2001M01 2004M03 2009M07 -

Kuveyt Turk Sig-F 2001M01 2004M03 2009M07 2010M01

LWZ 2001M01 2004M03 2009M07 -

UD-WDmax 2001M01 2004M12 2009M08 -

Turkiye Finans Sig-F 2001M01 2004M12 2009M08 2013M02

LWZ 2001M01 2004M12 2009M08 -

Source: Author compilation and values obtained from E-views.

Notes: For the multiple breakpoints estimation method, HAC covariances was de-
termined and for the Prewhitening with lags = 1, Quadratic-Spectral kernel, And-
rews bandwith options were used. The lag length for selected breaks was determi-
ned using Schwarz and LWZ information criteria. (-) indicates the observations 
from where there is no breakpoint.   
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Table 4 reports the number of breaks and estimates with m breakpoints to test 
for infrequent structural breaks in profit share rate. This table represents the actual 
breakpoints identified by the UDmax-WDmax, and LWZ test statistics. The applicati-
on of scaled and weighted maximized statistics suggests close to the number of break 
dates. The maximized value of scaled F-statistic (UDmax) and the value of maximized 
weighted statistics (WDmax) exceed the critical statistic values. Null hypothesis of no 
breaks are refused in favour of an alternative hypothesis of a single break, and the al-
ternative hypotheses starting from one structural break up to three breaks are accep-
ted. From that point, UDmax-WDmax, LWZ test statistic results, except Sig-F statis-
tic, indicate that there are significant three break dates at the significance level 5% for 
both three series. In the case of Albaraka Turk, three structural breaks were located at 
month-1 (2001), month-10 (2004), and month-2 (2010). In the case of Kuveyt Turk, 
three structural breaks are identified which are at month-1 (2001), month-3 (2004), 
and month-7 (2009). In the case of Turkiye Finans, three breaks are determined which 
are at month-1 (2001), month-12 (2004), and month-8 (2009). Table 4 reveals that the 
month-1 (2001) breakpoint is identified, as a similar point for both ‘three series’ and 
this break date seems in each test statistic model. Moreover, other identified structural 
breakpoints (T1, T2, T3), except T4, are found in the same year but in different months. 
According to significant-F test statistic results, T1, T2, and T3 structural breaks are identi-
fied close to one another while T4 structural break is found at the different breakpoints. 
The significant structural breaks (T4) of Albaraka Turk, Kuveyt Turk, and Turkiye Finans 
are identified at month-2 (2015), month-1 (2010), and month-2 (2013) respectively. 
We can conclude that three significant structural changes exist in the profit share rates 
mean between January 1998 and January 2018. For the determined structural bre-
akpoints, we focus to identify their rationale, i.e. the presence of a crisis in Turkish par-
ticipation banking. Going back to reported highlights, it needs to be stressed that the 
identified break dates are covering the period of the beginning of the global crisis. For 
example, in the case of Albaraka Turk, Kuveyt Turk and Turkiye Finans, T1, T2 break dates 
namely, month-1 (2001) and month-10 (2004) discovered within the study support 
the periods affected by the 2001-2002 crisis. Additionally, the T3 break date for both 
three series is associated with the period of beginning and ending of 2007-2008 global 
financial crises. Because of these results, the identified break dates discovered within 
the study support the periods affected by the 2001-2002 global crisis that lasted up to 
the last quarter of 2005, and those of 2008-2009 global crises until the last quarter of 
2011. It needs to be emphasized that the estimated breakpoints cover the time of the 
beginning of the global crisis. This crisis came through both the internal and external 
factors that directly or indirectly affect profit share rate series movements.
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Figure 2. Graphical line of structural breaks of the profit share rates

Source: Author compilation and graphical line obtained from E-views.

Figure 2 reports the structural breaks for both ‘three series’ between 1998M01 
and  2018M01. The location of the breakpoints is given in Figure 2. Figure 2 indi-
cates the results of stage division during the 2000-2001 and 2007-2008 the global 
financial crises. When we consider the residual, actual and fitted values in Figure 
2, test models estimated three significant structural breaks and four different re-
gimes in the Albaraka Turk, Kuveyt Turk, and Turkiye Finans. According to Figure 2, 
the graphical line indicates that structural changes are the similar zone in profit 
share rates for three participation banks and three series experienced its first break 
date at month-1 (2001) and regime at 1998M01-2000M12. In the case of Albara-
ka Turk, three break dates and four regimes were estimated in the plot, as shown 
at the graphical line respectively for; 2001; 2004; 2010, and 1998M01-2000M12; 
2001M01-2004M09; 2004M10-2010M01; 2010M02-2018M01. In the case of Ku-
veyt Turk, three break dates and four regimes were identified in the plot, as reported 
on the graphical line respectively for, 2001; 2004; 2009, and 1998M01-2000M12; 
2001M01-2004M02; 2004M03-2009M06; 2009M07-2018M01. In the case of 
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Turkiye Finans, three break dates and four regimes were identified in the plot, as 
reported on the graphical line respectively for, 2001; 2004; 2009, and 1998M01-
2000M12; 2001M01-2004M11; 2004M12-2009M07; 2009M08-2018M01. From 
this point, it is seen that the structural changes in profit share rates are covering 
the period of beginning and end of the recent global crisis. In the last stages of the 
crisis, the global crisis in 2008 became increasingly stable under the efforts of the 
government in Turkey. Hence, profit share rates of participation banks have been 
exposed to structural regimes at different periods of time. However, it seems that 
the participation banks overcome crisis with the least negative effects during the 
financial crisis times in Turkey. 

Break periods, consistent with our expectations, correspond to the crisis in 
2000-2001 and the global financial crisis in 2007-2008. It is seen that the structu-
ral breaks occurred within the economics and financial crisis concerning internal 
and external factors. As can be understood from Figure 2, structural break periods 
are observed more clearly on the profit share rates. It was observed that the rest-
ructuring program after the global crisis made the participation banking system 
more durable against the crises and vulnerability. It is possible to say that since 
the participation banks got over the effects of the crises right after the financial 
crises, they have a decreasing role in financial fluctuations and they can survive 
the crises with their own financial powers by being stronger. Since the interest-free 
banking system is affected less from the global crisis, it became a strong alternative 
and therefore, it is possible to say that the interest-free banking system should be 
considered as an example. It can be emphasized that Islamic economic system can 
help to bring stability which the world needs.

Conclusion and Policy Recommendations

Going back to experienced news, the developing economies all over the globe are af-
fected by the crisis. Turkey, an emerging market economy, is being seriously affec-
ted by the global economic and financial crises. In the most recent instance, Turkey 
experienced a severe banking crisis during the 2001-2002 Turkish economic crisis 
and 2007-2008 global financial crisis stemming from mortgage loans.

Approximately 15 economic and financial crises have occurred in the Republic 
of Turkey. Turkey, at the end of the 1970s, has experienced successive economic 
crises. Without a doubt, the most severe economic crises experienced were the cri-
sis of 2001 and the global financial crisis that started in early 2007. As a result of 
experiencing these crises that led Turkey’s credit channels based on the internati-
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onal banking system stop, as well as the decreases in capital inflows and external 
demand, many sectors started to shrink and almost all sectors, except financial 
institutions, experienced a recession.

Modelling structural breaks occupies an important position in empirical mac-
roeconomics and finance. This is obvious from the ever-increasing number of re-
searches and discussions in recent decades. For this reason, the structural break 
identification test plays an important role in the economics and financial time se-
ries. Economic, financial or political crises may cause structural change in many 
time series. The issues of regime shift in macroeconomic and financial time series 
have recently got a great amount of attention in terms of theoretical and applied 
research.

In this paper, we attempted to investigate the empirical evidence of the vari-
ability in the face of various important facts in a certain industry and internati-
onal economic incidents in the tests of multiple structural break models. In this 
direction, one of the main issues in the study is to understand whether a crisis 
of 2001-2002 that lasted up to the last quarter of 2005, and those of 2008-2009 
global financial crises did until the last quarter of 2011 have had any effect on the 
significant changes in the profit share rate. To this end, the Bai & Perron (1998; 
2003a) and Liu et al. (1997) break test methodologies are employed to explain how 
profit share rate series have evolved between 1998 and 2018. The results exhibit 
three structural breaks in the profit share rate mean at the 5% level of significance. 
The results indicate that there is at least one significant structural break in profit 
share rate in all three participation banks. All conducted tests indicate that there is 
a significant common breakpoint in 2001M01 for three participation banks in the 
analyses. The findings from testing profit share rates of three-participation banks 
data series that the maximized value of scaled F-statistic (UDmax),  and Liu et al 
(1997) indicate is that there are as many as three breakpoints close to one another. 
Accordingly, all conducted tests show that more than one breakpoints were obtai-
ned in most of the time series of profit share rate. All breakpoints which were con-
firmed using these statistics can be associated with structural changes in the profit 
share rate of participation banks and financial markets. According to the findings, 
both tests implied the evidence of at least one significant structural break for most 
of the participating banks. According to both test statistics results, three struc-
tural breaks are significant for Albaraka Turk, Kuveyt Turk and Turkiye Finans at 
the confidence interval level 5%. The significant breakpoints were estimated at 
month-1 (2001), month-10 (2004), month-2 (2010); month-1 (2001), month-3 
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(2004), month-9 (2010); month-1 (2001), month-12 (2004), and month-8 (2010) 
respectively, which means that profit share rates distributed by participation banks 
have observed more and more fragile to changes in the markets. We also find out 
that the dates of structural breaks in most cases are associated with the period of 
the beginning of 2001-2002 and 2007-2008 global financial crises. It may suggest 
that profit share rates have become more and more sensitive to changes in global 
financial markets.

The test statistic models would have us believe that most of the participation 
banks operating in Turkey experienced at least one structural break period during 
the breakdown of 2000-2001 and 2007-2008 global financial crises. From that po-
int, it is implied that the identified break dates indicate that the global crises of 
2001-2002 and 2007-2008 have influenced both the real and financial sectors of 
many countries. It can be implied that profit share rates of participation banks 
have become more deteriorated due to changes in the global financial markets and 
have been exposed to structural regimes at different times. Accordingly, it can be 
said that financial crisis has a negative effect on the profit share rates of participa-
tion banks. However, thanks to the continuous expansion, the proportion of debt 
increase significantly and exceed payment ability in Turkey, hence the global fi-
nancial crisis was brought under control during the current government in Turkey.

As a result, this current paper suggests that in the presence of structural bre-
aks stemming from many factors such as global economic crises, the changes in 
economic and political policies, the developments in economic structure, and a 
striking event in an important sector, pursue a structural trend on macroeconomic 
variables, and these factors cause structural breaks. The results support that for 
the macroeconomic and financial time series under investigation the endogenously 
identified breakpoints closely correspond to the important phenomena in the peri-
od of global markets since 1998.

In this study, the break dates and numbers of the monthly profit share rates 
of participation banks that have an important place in the economy of a country 
and strengthen the active structure in the sectors have been given and the relation 
between break dates and important events experienced at national and interna-
tional levels has been examined. For this purpose, some policy implications can 
be drawn for the development of Islamic banking in Turkey. The fund structure of 
participation banks seems to be increasing steadily. These funds are very important 
in terms of the real economy. Both government and financial decision-makers have 
to follow these developments and take various initiatives to bring these funds into 
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the real economy. Accordingly, it is expected that participating banks will stren-
gthen their assets and capital structures with the introduction of potential new 
players in the sector in the coming years and will take on the role of the market 
maker by avoiding the role of following the market. In order to be less affected by 
the crisis, it is very important to increase funding opportunities, to expand pro-
duct and service diversity and to strengthen perception and promotion activities 
so that they can expand market share and become competitive with the entire fi-
nancial sector in the coming period. Besides, the gains in profit sharing deposits 
in Islamic banks depend on the performance/profitability of their basic financial 
investments. Islamic banks determine the rate of profit sharing according to their 
performance affected by market conditions. Given that the global crisis regulation 
is a direct result of increased risk appetite and lack of liquidity, the real sector for 
Islamic financial stability can contribute to the financial sector linking and pro-
moting diversification of portfolios. For this reason, changing traditional financial 
instruments with Islamic instruments may be an option for investors to obtain 
stable returns and policymakers to promote financial stability.

Our study has contributions, but it also has some limitations. It is recommen-
ded that information about the structural changes in the time series can be utilized 
for other modelling in more complex models. Moreover, further developments and 
applications with a larger sample of countries would help to generalize our findin-
gs to a greater number of countries. There is also a requirement to develop and 
analyse instruments to determine those structural changes. I believe this paper is 
significant for future research developments and for policy recommendations.



Turkish Journal of Islamic Economics (TUJISE)

118

References

Aggarwal R., Inclan, C., & Leal, R. (1999). Volatility in emerging stock market. Journal of 
Financial and Quantitative Analysis, 34(1), 33-55. 

Ahmed, H. (2009). Financial crisis: Risks and lessons for Islamic finance. ISRA International 
Journal of Islamic Finance, 1(1), 7-32. 

Alqahtani, F., & Mayes, D. G. (2017). The global financial crisis and Islamic banking: The 
direct exposure to the crisis. Banks and Banking Systems, 12(3), 100-112. 

Alqahtani, F., Mayes, D. G., & Brown, K. (2016). Economic Turmoil and Islamic Banking: 
Evidence from the Gulf Cooperation Council. Pacific-Basin Finance Journal, 39, 44-56.  

Allaro H. B., Kassa, B., & Hundie, B. (2011). A time series analysis of structural break time in the 
macroeconomic variables in Ethiopia. African Journal of Agricultural Research, 6(2), 392-400.

Al-Smadi, A. A. A., & Almsafir, M. K., & Mukthar, M. B. (2017). Global financial crisis of 
Islamic and conventional banking in middle east- a case study in Turkey. International 
Journal of Economics and Finance, 9(8), 239-248. 

Al-Quadi, N. S. (2012). The impact of global financial crises on Islamic banks. International 
Journal of Financial Economics and Econometrics, 4(2),  

Amba M. S., & Almukharreq F. (2013). Impact of the financial crisis on profitability of the 
Islamic banks vs conventional banks: Evidence from GCC. International Journal of Finan-
cial Research, 4(3), 83-93.

Anac, T., & Kaya, F. (2017). A research on bank preference reasons of retail customers in 
participation banking sector: Istanbul sample. The International Journal of Economic and 
Social Research, 13(13), 75-96. 

Anlas, T., & Toraman, C. (2016). Analysing the efficiency of the Turkish stock market with 
multiple structural breaks. International Journal of Academic Research in Business and So-
cial Sciences, 6(12), 721-740.

Anoruo, E. (2011). Testing for linear and nonlinear causality between crude oil price chan-
ges and stock market returns. International Journal of Economic Sciences and Applied Re-
search, 4(3), 75-92.

Arabaci, H. (2016). Effects of global crisis on Turkish banking sector. Social Sciences Research 
Journal, 5(3), 1-6.

Arezki, R., Kaddour, H., Loungani, P., & Rao, Y. (2013). Testing the Prebisch-Singer hypothesis 
since 1650: evidence from panel techniques that allow for multiple breaks (Working Paper 
No.13/180)(pp. 1-37). International Monetary Fund. 

Ata, H. A., Bugan, M. F., & Cigdem S. (2016). Causality between profit sharing rates and 
deposit rates. Çukurova University Journal of Social Sciences Institute, 25(1), 17-28. 

Ayricay, Y., Yardimcioglu, M., & Demir, B. (2015). Comparision of financial performances 
between participation and depository banks. Kahramanmaraş Sütçü İmam Üniversitesi 
İktisadi ve İdari Bilimler Fakültesi Dergisi, 4(2), 1-18. 



Erdas, Multiple Structural Breaks in Profit Share Rates of Participation Banks in Turkey: Are They Caused by the Recent Global Crises?

119

Aysan, A. F., Disli, M., Ng, A., & Ozturk, H. (2017). Macroeconomics shocks and Islamic 
bank behaviour in Turkey. In Hassan M. K. (Eds.), Handbook of Empirical Research on 
Islam and Economic Life. Cheltenham UK: Edward Elgar Publishing. 

Bai, J., & Perron, P. (1998). Estimating and testing linear models with multiple structural 
changes. Ekonometrica, 66(1), 47-78.

Bai, J., & Perron, P. (2003a). Computation and analysis of multiple structural change mo-
dels. Journal of Applied Econometrics, 18(1), 1-22.

Bai, J., & Perron, P. (2003b). Critical values for multiple structural change tests. Economet-
rics Journal, 6, 72-78.

Barisik, S., & Cevik, E. I. (2008). Analysis of unemployment hysteresis in Turkey using stru-
ctural breaks tests: the period of 1923-2006. KMU Journal of Social and Economic Re-
search, 10(14), 109-134.  

Basti, E. (2006). Kriz Teorileri Çerçevesinde 2001 Türkiye Finansal Krizi. Ankara: Sermaye Pi-
yasası Kurulu, No.191.

Beck, T., Demirguc, A., & Merrouche K. Q. (2013). Islamic vs. conventional banking: Busi-
ness model, efficiency and stability. Journal of Banking & Finance, 37(2), 433-447. 

Bubakova, P. (2012). Testing of Breakdates in agricultural prices of selected representatives 
of animal production. Acta Universitatis Agriculturae Et Silviculturae Mendelianae Brunen-
sis, LX(7), 45-54. 

Buberkoku, O. (2015). Examining the efficiency of the Turkish stock market: A multiple 
structural break analysis. Bankacılar Dergisi, 93, 46-59.

Buberkoku, O., & Kizildere, C. (2017). Examining the properties of BIST100 index return 
volatility. Paper presented at the V. Anadolu International Conference in Economics, 
Eskisehir. 

Byrne, J. P., & Nagayasu, J. (2008). Structural breaks in the real exchange rate and real inte-
rest rate relationship. Global Finance Journal, 21(2), 138-151.

Canbas, S., Cabuk, A., & Kilic, S. B. (2005). Prediction of commercial bank failure via multi-
variate statistical analysis of financial structures: The Turkish case. European Journal of 
Operational Research, 166(2), 528-546. 

Caporale, T. & Grier, K. B. (2000). Political regime change and the real interest rate. Journal 
of Money Credit, and Banking, 32(3), 320-334.

Carlson, J. B., Craig, B., & Schwarz, J. C. (2000). Structural uncertainty and breakpoint tests: 
An application to equilibrium velocity. Journal of Economics and Business, 52, 101-115.

Chapra M. U. (2011). The global financial crisis: Can Islamic finance help?. In: Langton J., 
Trullols C., Turkistani A.Q. (eds) Islamic Economics and Finance. IE Business Publis-
hing. Palgrave Macmillan, London. 

Charap, J., & Cevik, S. (2011). The behavior of conventional and Islamic bank deposit returns in 
Malaysia and Turkey (Working Paper No. 11/156). International Monetary Fund. 



Turkish Journal of Islamic Economics (TUJISE)

120

Chaudhary, G. M., & Abbas, Z. (2017). Global financial crisis and its impact on efficiency 
and performance of commercial banks in Pakistan. Journal of Business Studies Quarterly, 
8(4), 15-29.

Choi, K., Yu, W-C., & Zivot, E. (2010). Long memory versus structural breaks in model-
ling and forecasting realized volatility. Journal of International Money and Finance, 29(5), 
857-875. 

Chow, G. C. (1960). Tests of equality between sets of coefficients in two linear regressions. 
Econometrica, 28, 591-605.

Clemente, J., Gadea, M. D., Montanes, A., & Reyes, M. (2014). Structural breaks, inflation 
and interest rates: evidence from the G7 countries. Econometrics, 5(11), 1-17.

Cro, S., & Martins, A. M. (2017). Structural breaks in international tourism demand: Are 
they caused by crisis and disasters? Tourism Management, 63, 3-9. 

Czech, K. (2016). Structural changes in wheat market. Scientific Journal Warsaw University 
of Life Sciences- SGGW, Problems of World Agriculture, 16(4), 92-98. 

Dinc, Y. (2019). Are Islamic banks the alternative to commercial banks? Turkish Journal of 
Islamic Economics, 6(1), 67-86. 

El-Ghini, A., & Saidi, Y. (2014). Return and volatility spillovers in the Moroccan stock market 
during the financial crisis. Retreived from ttps://mpra.ub.uni-muenchen.de/53439/1/
MPRA_paper_53439.pdf.

Emirmahmutoglu, F., Saracoglu, B., & Guney, S. (2010). Investigating inflation persistence 
with Bai-Perron method in Turkey. Gazi University Faculty of Economics and Administra-
tive Sciences Journal, 12(2), 1-26.

Endresz, V. M. (2004). Structural breaks and financial risk management (Working Paper No. 
2004/11). Magyar Nemzeti Bank.

Erdas, M. L. (2018). The testing of fragilities at the gold future and exchange rate with structu-
ral break analysis method: The case of Turkey. In B. Yenihan,  D. B. Ipek & G. Cerev (Eds.), A 
Critical Review of Social Sciences Theory and Practice. India: Frontpage Publications Limited.

Erdonmez, P. A. (2009). Küresel kriz ve ülkeler tarafından alınan önlemler kronolojisi. Ban-
kacılar Dergisi, 68, 85-101.

Erturk, M., & Yuksel, S. (2013). Causal link between Islamic and conventional banks. Istan-
bul: Borsa Istanbul.

Eyceyurt B. T. & Gungor, B. (2016). Bank efficiency in Turkey: Participation banks versus 
conventional banks. International Journal of Business and Management Studies, 5(2), 9-22.

Fırat, E., & Erdem, E. (2014). Recent developments in the banking sector following the global 
crisis: the effects of regulations in the banking sector in Turkey. Paper presented at the In-
ternational Conference on Eurasian Economies, Macedonia. 

Garcia, R., & PERRON, P. (1996). An analysis of the real interest rate under regime shifts. 
The Review of Economics and Statistics, 78(1), 111-125. 



Erdas, Multiple Structural Breaks in Profit Share Rates of Participation Banks in Turkey: Are They Caused by the Recent Global Crises?

121

Gokalp, F. (2014).  A Comparative study about participation and commercial banks’ profita-
bility in pre and post-crisis periods. Selcuk University Journal of Institute of Social Scien-
ces, 32, 191-201.

Gunay, S. (2014). Long memory analysis of the BIST-100 index volatility inclusive of struc-
tural breaks. Journal of Yasar University, 9(36), 6299-6314.

Guris S., Caglayan, E. A., & Guris, B. (2011). Eviews ile Temel Ekonometri, Istanbul: DER 
Publication.

Hansen, B. E. (1992). Tests for parameter instability in regressions with 1(1) processes. 
Journal of Business and Economic Statistics, 10(3), 321-335.

Hassan M., & Dridi J. (2010). The effects of the global crisis on Islamic and conventional banks: 
a comparative study. International Monetary Fund (IMF). 

Hegwood, N. D., & Papell, D. H. (2002). Purchasing power parity under the gold standard.  
Southern Economic Journal, 69(1), 72-91.

Huang, H-C., & Cheng, W-S. (2005). Tests of the CAPM under structural changes. Interna-
tional Economic Journal, 19(4), 535-553.

Isi, A., Cemrek, F., & Polat, H. (2016). Investigation of the private pension system using 
multiple structural breaks analysis in Turkey. Academic Sight International Refereed On-
line Journal, 53, 24-37.

Iskenderoglu, O., & Karakozak, O. (2013). The effect of 2008 global financial crises on the 
financial ratios: An application on Istanbul Stock Exchange (ISE) manufacturing firms. 
Dokuz Eylul University Faculty of Economics and Administrative Sciences Journal, 28(2), 
99-129. 

Jin, H. J., & Miljkovic, D. (2010). An analysis of multiple structural breaks in US relative 
farm prices. Applied Economics, 42(25), 3253-3265.

Jouini, J., & Boutahar, M. (2005). Evidence on structural changes in U.S. time series. Econo-
mic Modelling, 22, 394-422.  

Karacor, Z. (2006). Öğrenen ekonomi Türkiye: Kasım 2000-Şubat 2001 krizinin öğrettikle-
ri. Selçuk Üniversitesi Dergisi, 16, 379-381. 

Karagianni, S., & Kyrtsou, C. (2011). Analysing the dynamics between U.S. inflation and 
Dow Jones Index using non-linear methods. Studies in Nonlinear Dynamics & Economet-
rics, 15(2), 1-25.

Kassim, S. H., & Majid, M. S. A. (2010). Impact of financial schocks on Islamic Banks. Inter-
national Journal of Islamic and Middle Eastern Finance and Management, 3(4), 291-305.

Kayed, R. N., & Hassan, K. M. (2011). The global financial crisis and Islamic finance. Thun-
derbird International Business Review, 53(5), 551-564.

Kendirli, H. C., Kendirli, S., & Aydin, Y. (2019). Küresel kriz çerçevesinde katılım bankala-
rının ve ticari bankaların mali performanslarının TOPSİS yöntemiyle analizi. Atatürk 
Üniversitesi İktisadi ve İdari Bilimler Fakültesi Dergisi, 33(1), 137-154. 



Turkish Journal of Islamic Economics (TUJISE)

122

Ketenci, N. (2014). Capital mobility in Russia (Munich Personel RePEc Archive). Retrieved 
from https://mpra.ub.uni-muenchen.de/59013/1/MPRA_paper_59013.pdf

Koc, I. (2018). Interest rate risk in interest-free banks: An empirical research on Turkish 
participation banks. Turkish Journal of Islamic Economics, 5(1), 89-107.

Kok, D., & Ay, E. (2013). A research on the reflection of 2008 global financial crisis on the 
efficiency level of Turkish banking sector in the period of 2007-2009. International Jour-
nal of Economics and Administrative Studies, 5(10), 156-170.

Lai, K. S. (1998). Long-Term persistence in the real interest rate: Evidence of a fractional 
unit root. International Journal of Finance and Economics, 2(3), 225-235.

Lee J., & Strazicich, M. C. (2003). Minimum Lagrange multiplier unit root test with two 
structural breaks. The Review of Economics and Statistics, 85(4), 1082-1089.

Liao, H-C, & Suen, Y-B. (2006). Dating breaks for global crude oil prices and their volatility: 
A possible price band for global crude prices. Energy Studies Review, 14(2), 189-206. 

Liao, H-C, Lee, Y-H., & Suen, Y-B. (2008). Electronic trading system and returns volatility in 
the oil futures market. Energy Economics, 30(5), 2636-2644.

Liu, J., Wu, S., & Zidek, J. V. (1997). On segmented multivariate regressions. Statistica Sini-
ca, 7(2), 497-525.

Loscos, G. A., Montanes, A., & Gadea, M. D. (2011). The impact of oil shocks on the Spanish 
economy. Energy Economics, 33(6), 1070-1081. 

Lydia, N., Conrado, G., & Ciliaka, G. (2014), Evidence of structural breaks in Kenya macroe-
conomic variables. Paper Presented At the Annual International Meeting for the CSAE Con-
ference 2014: Economic Development in Africa, March 23-25, Oxford, United Kingdom.

Maatoug, A. B., Lamouchi, R., Davidson, R., & Fatnassi, I. (2018). Modelling foreign exchan-
ge realized volatility using high frequency data: Long memory versus structural breaks. 
Central European Journal of Economic Modelling and Econometrics, 10(1), 1-25.

Malik, F. (2003). Sudden Changes in Variance and Volatility Persistence in Foreign Exchange 
Markets. Journal of Multinational Financial Management, 13(3), 217-230.

Mankiw, G. N., & Miron, J. A. (1986). The changing behavior of the term structure of inte-
rest rates. Quarterly Journal of Economics, CI(2), 221-228.

Mankiw, G. N., Miron, J. A., & Weil, D. N. (1987). The adjustment of expectations to a change in re-
gime: A study of the founding of the Federal Reserve. American Economic Review, 77(3), 358-374.

Milewski, M. (2017). Structural Breaks in Time Series Analysis. Ontario: McMaster University 
Social Sciences.

Minny, M., & Gormus, S. (2017). The impact of interest rate fluctuations on the participati-
on banks profitability: Turkey case. International Journal of Islamic Economics and Finance 
Studies, 3(2), 55-73. 

Narayan, P. K., Narayan, S., & Sharma, S. S. (2013). An analysis of commodity markets: 
What gain for investors? Financial Econometrics Series, 2, 1-47.



Erdas, Multiple Structural Breaks in Profit Share Rates of Participation Banks in Turkey: Are They Caused by the Recent Global Crises?

123

Narayan, P. K., & Popp, S. (2010). A new unit root test with two structural breaks in level 
and slope at unknown time. Journal of Applied Statistics, 37(9), 1425-1438. 

Nazir, M. S., Safdar, R., & Akram, M. I. (2012). Impact of global financial crisis on banks’ 
financial performance in Pakistan. American Journal of Scientific Research, 78, 101-110.

Ndako, U. M. (2012). Financial liberalization, structural breaks and stock market volatility: 
Evidence from South Africa. Applied Financial Economics, 22(15), 1259-1273. 

Neely, C. J., & Rapach, D. E. (2008). Real interest rate persistence: Evidence and implications 
(Working Paper No. 2008-018A). Federal Reserve Bank of St. Louis.

Ogbonnaya, I. O., & Otta, N. N. (2018). Structural breaks in Nigeria’s macroeconomic time 
series data. Journal of Economics and Sustainable Development, 9(11), 49-56.

Onel, G. (2005). Testing for multiple structural breaks: An application of Bai-Perron test 
to the nominal interest rates and inflation in Turkey. Dokuz Eylul University Faculty of 
Economics and Administrative Sciences Journal, 20(2), 83-93.

Ozturk, S., & Govdere, B. (2010). The effects of the global financial crisis and Turkish eco-
nomy. Suleyman Demirel University, The Journal of Faculty of Economics and Administra-
tive Sciences, 15(1), 377-397.

Pahlavani, M., Valadkhani, A., & Worthington, A. C. (2005). Testing for Structural breaks in 
Australia’s monetary aggregates and interest rates: An application of the innovational out-
lier and additive outlier models (Working Paper No. WP05-02). University of Wollongong, 
Discipline of Economics. 

Participation Banks Association of Turkey. (2009). Retrieved from http://www.tkbb.org.tr/
Documents/Yonetmelikler 

Perron, P. (1989). The great crash, the oil price shock, and the unit root hypothesis. Econo-
metrica, 57(6), 1361-1401.

Perron, P., & QU, Z. (2006). Estimating restricted structural change models. Journal of Eco-
nometrics, 134(2), 373-399. 

Perron, P., & Yamamoto, Y. (2015). On the usefulness or lack thereof of optimality criteria 
for structural change tests. Econometric Reviews, 35(5), 782-844.

Qu, Z., & Perron, P. (2007). Estimating and testing structural changes in multivariate reg-
ressions. Journal of the Econometric Society, 75(2), 459-502.

Quandt, R. E. (1958). The estimation of parameters of a linear regression system obeying 
two separate regimes. Journal of the American Statistical Association, 55, 873-880.

Rapach, D. E., & Strauss, J. K. (2008). Structural breaks and GARCH models of exchange 
rate volatility. Journal of Applied Econometrics, 23(1), 65-90.

Rapach, D. E., & Wohar, M. E. (2005). Regime changes in international real interest rates: Are 
they a monetary phenomenon? Journal of Money, Credit, and Banking, 37(5), 887-906.

Rodriguez, G., & Samy, Y. (2003). Analysing the effects of labor standards on US export perfor-
mance: A time series approach with structural change. Applied Economics, 35(9), 1043-1051.



Turkish Journal of Islamic Economics (TUJISE)

124

Rose, A. K. (1998). Is the real interest rate stable? The Journal of Finance, 43(5), 1095-1112. 

Sakarya, B., & Kaya, Y. (2013). Türk bankacılık sektöründe katılım ve mevduat bankaların 
performans farklılaşması. EY International Congress on Economics I, Europe and Global 
Economic Rebalancing, 24-25 October 2013, Ankara. 

Sakoulis, G., & Zivot, E. (2000). Time-Variation and structural change in the forward discount: 
Implications for the forward rate unbiasedness hypothesis (Papers No. 1583). Econometric 
Society World Congress. 

Saleh, A. S., & Zeitun, R. (2006). Islamic banking performance in the Middle East: A case 
study of Jordan. Economics Working Paper Series: University of. Wollongong 06-21.

Sarac, M, & Zeren, F. (2015). The dependency of Islamic bank rates on conventional bank 
interest rates: Further evidence from Turkey. Applied Economics, 47(7), 669-679.

Saritas, H., & Saray, C. (2012). Türk Bankacılık Sektörünün Karlılık Performansı Analizi. 
Pamukkale Üniversitesi Sosyal Bilimler Enstitüsü Dergisi, 11, 23-37.

Selcuk, B. (2010). The effects of the global crisis on Turkish banking sector. Ekonomi Bilim-
leri Dergisi. 2(2), 21-27.

Sevuktekin, M., & Cinar, M. (2017). Ekonometrik Zaman Serileri Analizi: EViews Uygulamalı. 
Bursa: Fifth Edition, Dora Publication.

Sevuktekin, M., & Nargelecekenler, M. (2010). Ekonometrik Zaman Serileri Analizi Eviews 
Uygulamalı. Ankara: Nobel Publication.  

Shafique, A., Faheem, M. A., & Abdullah, I. (2012). Impact of global financial crises on the Is-
lamic banking system. Arabian Journal of Business and Management Review, 1(9), 124-134. 

Shahbaz, M., Ahmad, N., & Wahid, A. N. M. (2010). Savings-Investment correlation and 
capital outflow: The case of Pakistan. Transition Studies Review, 17(1), 80-97.

Stock, J. H., & Watson, M. W. (1996). Evidence on structural instability in macroeconomic 
time series relations. Journal of Business and Economic Statistics, 14(1), 11-30.

Takim, A. (2011). The effects of global crisis on Turkey’s financial sector. Electronic Journal 
of Social Sciences, 10(35), 337-352. 

Tekin, H., Atasoy, B., & Ertugrul, H. (2017). The relationship between conventional deposit 
and Islamic profit-share rates: An analysis of the Turkish banking sector. JKAU: Islamic 
Economics, 30, 103-117. 

Valadkhani, A., Layton, A. P., & Pahlavani M. (2005). Multiple structural breaks in Austra-
lia’s macroeconomic data: an application of the lumsdaine and papell test. International 
Journal of Applied Econometrics and Quantitative Studies, 2(3), 31-44. 

Wang, R., Hui, X., & Zhang, X. (2014). Analysis of multiple structural changes in financial contagion 
based on the largest lyapunov exponents. Mathematical Problems in Engineering, 2014, 1-7.

Warde, I. (2012). Status of the global Islamic finance industry. In D. M. Eisenberg & C. R. 
Nethercott (Eds.), Islamic finance: Law and practice. Oxford, UK: Oxford University 
Press. 



Erdas, Multiple Structural Breaks in Profit Share Rates of Participation Banks in Turkey: Are They Caused by the Recent Global Crises?

125

Weideman, J. P., Lotz, R. I., & Heerden, J. V. (2017). Structural breaks in renewable energy 
in South Africa: A Bai & Perron break test application. Renewable and Sustainable Energy 
Reviews, 78, 945-954.

Yao, Y. C. (1988). Estimating the number of change-points via Schwarz’ criterion. Statistics 
& Probability Letters, 68(3), 181-189.

Yolsal, H. (2010). The effects of global financial crisis on the productivity of Turkish banking 
sector. MODAV Muhasebe Bilim Dünyası Dergisi, 12(1), 73-114.

Yuksel, S., Canoz, I., & Ozsarı, M. (2017). Causality relationship between interest rate of 
deposit banks and profit-share rate of Islamic banks in Turkey. IKONOMIKA, 2(2), 
131-148.

Yurdakul, F. & Akcoraoglu, A. (2005). Stock returns, macroeconomic factors and structural 
breaks: An application for the Turkish Stock Market. Ekonomik Yaklaşım, 16(55), 17-30. 

Zainudin, R., & Shaharudin, R. S. (2011). An investigation of structural breaks on spot 
and futures crude palm oil returns. Australian Journal of Basic and Applied Sciences, 5(9), 
1872-1885.

Zarei, A., Ariff, M., Law, S. H., & Nassir, A. (2015). Identifying multiple structural breaks in 
exchange rate series in a finance research. Pertanika Journal Society Science & Humanities, 
23(S), 155-166.

Zehri, C., Abdelbaki, A., Bouabdellah, N. (2012). Effects of the current financial crisis on 
Islamic banks compared to conventional banks. Banks and Bank Systems, 7(1), 83-93. 

Zeileis, A., & Kleiber, C. (2005). Validating multiple structural change models-a case study. 
Journal of Applied Econometrics, 20(5), 685-690.

Zeileis, A., Kleiber, C., Kramer, W., & Hornik, K. (2003). Testing and dating of structural 
changes in practice. Computational Statistics & Data Analysis, 44(1), 109-123.

Zivot, E., & Andrews, D.W. K. (1992). Further evidence on the great crash, the oil price 
shock, and the unit root hypothesis. Journal of Business & Economics Statistics, 10(10), 
251-270.

Zulkhibri, M. (2018). The impact of monetary policy on Islamic bank financing: bank-level 
evidence from Malaysia. Journal of Economics, Finance and Administrative Science, 23(46), 
306-322. 


