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the BIST 100 index, gold prices, and the profit-sharing rates of participation banks. In contrast, it is
negatively associated with interest rates and the global risk indicator (VIX). No long-run relationship
is found between the exchange rate and the CDS premium. SVAR findings show that the index is
particularly sensitive to shocks in interest rates and global uncertainty, yet it maintains a strong long-
run cointegration with the conventional index. Overall, the results suggest that Islamic financial
markets in Tiirkiye are not entirely decoupled from traditional markets and remain influenced by
similar macro-financial risk factors, offering valuable implications for investors and policymakers.

Keywords: Participation Index, Cointegration Test, Structural VAR (SVAR) Analysis
Jel Codes: G1, G2, G4

Oz

Bu calisma, Tirkiye Katilim Endeksi'nin (XK100) makroekonomik ve finansal gostergelere kars
duyarliligmi analiz etmektedir. Kasim 2021-Kasim 2024 dénemine ait giinliik veriler kullamlarak
Johansen egbiitiinlesme testi, Vektér Hata Diizeltme Modeli (VECM), Granger nedensellik ve Yapisal
VAR (SVAR) analizleri uygulanmistir. Bulgular, Katilim Endeksi'nin BIST 100 endeksi, altin fiyat1 ve
katilim bankacilig1 kar pay1 oranlartyla pozitif; faiz orani ve kiiresel risk gostergeleriyle negatif iligkili
oldugunu gostermektedir. Doviz kuru ve CDS primi ile uzun vadede anlamli bir iliski tespit
edilmemistir. SVAR sonuglari, endeksin 6zellikle faiz oram ve kiiresel belirsizlik soklarmna duyarl
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Introduction

In the last quarter of the 20th century, unexpected fluctuations occurred in the stock markets of many
countries, particularly in the United States. Scientists have stated that macroeconomic factors may have
caused these fluctuations. Based on this idea, studies have been conducted to determine the effect of
macroeconomic variables such as inflation, unemployment rate, interest rate, oil price, money supply,
exchange rate, gold, and foreign trade balance on stock prices and stock market indices (Erdem, Arslan
and Sema Erdem, 2005; Al-Majali and Al-Assaf, 2014; Barakat, Elgazzar, and Hanafy, 2016; Koyuncu,
2018; Karakog, 2020: 32; Bhuiyan and Chowdhury, 2020; Fattah and Kocabryik, 2020). From an investor's
perspective, stocks are among the most important investment instruments, and numerous factors
influence stock prices. Investors who closely monitor these variables that affect stock prices develop
investment strategies in response to changes in these variables, aiming to predict stock price movements
in advance and achieve higher returns (Syzdykova, 2018: 332).

The factors affecting the stock market can be predicted, but it is quite difficult to determine which factors
have what level of impact. In some cases, even investors' psychological behaviour can affect stock prices.
Even if macroeconomic factors and market conditions remain unchanged, stock prices can still fluctuate.
At this point, identifying the factors that influence stock prices is a crucial issue for both scientists and
investors (Sancar, Ugur, and Akbas, 2017: 1775). Knowledge of these reciprocal relationships between
the stock market and macroeconomic factors is critical not only for investors but also for policymakers
(Vejzagic and Zarafat, 2013: 94). According to the efficient market hypothesis, stock prices accurately
reflect the underlying fundamentals of price formation, and changes in stock prices serve as leading
indicators of macroeconomic variables. Therefore, the relationship and interaction between
macroeconomic variables and stock prices can be used as a reference in the formulation of national
macroeconomic policy (Maysami, Lee, and Hamzah, 2004: 48). While numerous studies have been
conducted in the literature on the relationship between traditional stock markets and various
macroeconomic variables, researchers continue to be interested in whether similar results can be
obtained in the relationship between macroeconomic variables and indices developed in line with
Islamic sensitivities (participation indices), especially after the 2008 financial crisis.

The global financial crisis of 2008 shook confidence in interest-based financial institutions, leading to
increased interest in Islamic finance. The most important reason for this increased interest is the
expectation that Islamic finance, with its ethics-based approach, could serve as an alternative to the
traditional financial system (Sakarya, Yildirim, and Yavuz, 2018: 440; Konak and Tiirkoglu, 2022: 818).
During the COVID-19 pandemic, serious problems emerged in financial systems worldwide, affecting
both traditional and Islamic stock exchanges similarly. However, studies show that Islamic bonds were
quite resilient during this period (Kazak, 2023: 197). According to Raza et al. (2019: 210), Islamic stock
indices have the advantage of reducing risk when mixed with alternative assets. In addition, the
development of Islamic stock indices provides alternative opportunities to diversify portfolios globally
and across asset classes. Similarly, the results of Kenourgios et al.'s (2016: 37) study indicate that Islamic
stocks and bonds can act as a buffer against risk and instability, particularly during crisis periods.

Religious rules govern the Islamic financial system, and social, moral, and ethical values are at the
forefront of all transactions (Se¢me et al., 2016: 108). The most important difference between the Islamic
financial system and the traditional financial system is that it is based on Islamic rules, the most
important of which is the prohibition of interest. In addition, the ban on gambling (maysir), avoidance
of excessive risk and uncertainty (gharar), bribery (rishwah), and risk sharing are also fundamental
rules that are taken into account when creating Islamic financial products (Rizvi et al., 2016: 51; Shahzad
etal., 2017:9). Bank Islam Malaysia Bhd, established in 1983, was recorded as the first application related
to Islamic capital markets. The DMI 150 (Dow Jones Islamic Index) was established in 1988 by Faisal
Finance and Votebel Bank. At the beginning of the 21st century, Islamic financial institutions and
instruments continued to be established. Islamic indices were based not only in Islamic countries but
also in the stock exchanges of developed countries around the world, such as Dow Jones, S&P, and FTSE
(Car1 and Nesimioglu, 2019: 57). As of 2023, the total value of Islamic financial assets in more than 1,600
financial institutions has reached $4.5 trillion (London Stock Exchange Group, LSEG, 2024). In Turkey,
the total value of Islamic financial assets exceeded 90 billion dollars as of 2023, and according to data
from the "Islamic Financial Services Board," when evaluated in terms of total assets, the value of Turkish
Islamic financial assets ranks seventh in the world in the Islamic banking market (Bloomberght, 2024).

Stock market indices are created to serve as underlying assets for financial products, to monitor market
price movements, and to serve as benchmarks for collective investment instruments. The Participation
Index, on the other hand, is an index created to enable institutional or individual investors who wish to
invest in accordance with participation finance principles to select from among companies operating in
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accordance with these principles, to increase companies' awareness in this direction, and to enable them
to benefit more from funding opportunities in the participation finance sector (Borsa Istanbul, 2024). In
Turkey, the Participation Index is traded on the Borsa Istanbul National Market and was established on
December 31, 2008. Following the establishment of the Participation 30 Index, the Participation 50 and
Participation Model Portfolio indices began operations within Borsa Istanbul on July 9, 2014 (Yildiz,
2015: 44). For a company to be eligible for inclusion in the Participation Index, it must not engage in
activities such as the production and trade of alcoholic beverages, the production and trade of narcotic
substances for non-medical purposes, gambling and gambling-related activities, the production and
trade of pork and pork products, interest-based financial transactions, publishing activities contrary to
morality and Islamic values, entertainment, hospitality, and other activities incompatible with Islamic
values, activities causing significant harm to the environment and living beings, biological/genetic
activities aimed at altering human nature, and the production and trade of tobacco products harmful to
health." In the next stage, the ratio of the income obtained from the company's activities in the areas
mentioned above to the total income must not exceed 5%, the average market value of interest-bearing
assets listed in the financial statements or 33% of the total assets, whichever is greater, and the average
market value of interest-bearing liabilities listed in the financial statements or 33% of the total assets,
whichever is greater, must not be exceeded" (Borsa Istanbul, 2024).

The relationship between macroeconomic variables and stock returns has been extensively studied in
finance research. Macroeconomic indicators affect discounted future cash flows, thereby changing stock
values. Previous studies have shown that there are causal relationships between traditional stock
market indices and macroeconomic indicators. However, the uncertainty about whether a similar
relationship between conventional stock market indices and macroeconomic variables also holds for the
participation index persists. In this sense, this study aims to examine the relationship between the
participation index and macroeconomic indicators, specifically global risk indicators (gold, fear index)
and national risk indicators (gold, fear index), during the periods from November 12, 2021 - November
29, 2024, between the participation index and macroeconomic indicators such as global risk indicators
(gold, fear index), national risk indicators (credit default swap premiums), traditional stock indices, and
other macro variables. Understanding the behaviour of the participation index will help investors and
fund managers be more effective in portfolio diversification and assist regulatory agencies in taking the
necessary measures. As the literature shows, many studies have examined the relationship between the
participation index and macroeconomic variables, but most use only a few variables. This study
examines a broad pool of variables thought to be related to the participation index. Additionally, the
CDS variable, which is related to traditional stock market indices but not to the participation index, has
been included in the study. Furthermore, the profit shares paid by participation banks, which are
thought to be related to the participation index, have also been included among the variables.

In the continuation of the study, under the heading of literature review, literature on the relationship
between the stock market and macroeconomic variables, focusing on participation indices, is discussed.
After introducing the data set and methodology, the findings are discussed, and the study concludes
with the results section.

Literature review

There are many studies examining the relationship between the participation index and traditional
stock market indices and macroeconomic variables (Nishat, Shaheen, and Hijazi, 2004; Hussin et al.,
2012; Al-Majali and Al-Assaf, 2014; Varsak, Koyuncu and Kilig, 2017; Bhuiyan and Chowdhury, 2020;
Fattah and Kocab1yik, 2020; Demirdogen and Kaplan, 2020; Avci and Sarigiil, 2022). The main objective
of this study is to determine the relationships between the traditional stock market index, country-
specific macroeconomic factors, country- and global-risk indicators, and participation banking profit-
sharing rates, as well as the participation index, in the Turkish sample. The study focuses on research
conducted in Turkish markets and references international studies.

While participation indices are based on asset returns, traditional indices are interest-rate-focused and
credit-based (Rahim and Masih, 2015: 2). Therefore, participation indices are less affected by shocks
originating from the financial system than traditional indices (Dewandaru et al., 2014: 562). Indeed, Ho
et al. (2014) found that Islamic indices were less affected by the mortgage crisis than traditional indices.
Ajmi et al. (2014) identified a causal relationship between Islamic indices and traditional indices, while
Al-Khazali et al. (2014) determined that the conventional index leads the Islamic index. Icellioglu (2018)
investigated cointegration between the participation index and the BIST100 using the Johnson
cointegration test and found a cointegration relationship between the two. Furthermore, in a study
examining the short- and long-term relationship between the Participation 30 index and the traditional
stock market index, a one-way causal relationship from the Participation 30 index to the BIST100 index
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was identified. Avecr and Sarigiil (2022) found that the participation index and the traditional stock
market index are cointegrated and that the latter increases the performance of the former. Additionally,
the causality test revealed a two-way causality relationship between the traditional stock market index
and the participation index. Similarly, Kazak (2023) identified a two-way causality relationship between
the traditional stock market and the participation index in their study.

Modern portfolio theory emphasises the importance of portfolio diversification to spread risk. In this
sense, understanding the interaction between Islamic and traditional stock indices can help investors
diversify their portfolios. In their study, Hakim and Rashidian (2002) investigated the interactions
between conventional and Islamic stocks. According to the GARCH results of their research, they found
that traditional indices influence Islamic indices and that Islamic indices and traditional indices are
inseparable. According to Hakim and Rashidian (2002), investors should develop portfolios comprising
conventional and Islamic indices for diversification. Ajmi et al. (2014) identified linear and nonlinear
causality between Islamic and traditional stock indices in their study and found that causality flows
from Islamic to conventional indices. The study, which also examined the causal relationship between
financial risk factors, showed that the relationship between Islamic indices and non-Sharia-compliant
products, such as interest rates, indicates that Islamic indices are similarly affected by financial markets
as traditional indices.

In particular, companies that depend on foreign raw materials and on loans experience higher costs and
lower profits when exchange rates rise. This decline in profits affects the company's share prices. In the
event of a decrease in the exchange rate, especially for export-oriented companies, sales and company
profits increase, and stock prices rise. This situation is not limited to companies listed in the traditional
index but also applies to companies operating in the participation index (Purbowisanti, 2018: 44). When
examining studies on the relationship between the participation index and the exchange rate in the
literature, most studies identify a negative relationship (Sakti and Harun, 2013: 81; Vejzagi¢ and Zarafat,
2013: 106; Habib and Islam, 2017: 43; Sertkaya, 2022: 185). Ogel and Gokgoz (2020) found no
cointegration between the participation index and the dollar and euro exchange rates. Still, they
identified a one-way causal relationship from the dollar exchange rate to the participation index. Kilig
and Turkan (2023) found that the participation index and the exchange rate are cointegrated in the long
run and that there is a one-way causal relationship from the exchange rate to the participation index.
The results of Simsek and Bulut's (2024) study show that the effects of the dollar and the euro on the
participation index are positive, with the relationship intensifying as the quantile level increases. On the
other hand, studies have also found no relationship between the exchange rate and the participation
index (Yigiter and Tanyildizi, 2020: 194; Karakus and Vural, 2022: 72).

In the relationship between interest rates and stock market indices, interest rates reduce stock market
returns. This is because during periods of high interest rates, savers tend to turn to low-risk, interest-
bearing investment instruments rather than stocks. On the other hand, the negative impact of interest
rate increases on cash flows causes a decline in companies' price performance and, consequently, in
stock market indices (Nishat et al., 2004: 635). Additionally, in company stock valuation, when
calculating present value, future cash flows are discounted to the present using a certain discount rate.
An increase in interest rates raises the discount rate and, consequently, reduces the company's present
value (Panda, 2008). For this reason, many studies have shown a negative relationship between interest
rates and index returns (Shiller and Beltratti, 1992: 42; Koch and Zaporosenko, 2001: 179). Although
there is consensus on the relationship between interest rates and traditional stock market indices, the
relationship between participation indices and interest rates remains unclear. Although the companies
included in the participation index are interest-free, they may have certain levels of interest-based assets
or liabilities (Abdul Rahman et al., 2010: 230). Therefore, it is expected that interest rates are related to
the participation index, even if not at the same level as in the traditional stock market. Indeed, Vejzagi¢
and Zarafat (2013) found that the Malaysian Hicret Islamic Index plays an important role in
macroeconomic indicators and that the Islamic Index negatively affects interest rates. In the study by
Avcr and Sarigiil (2022), a unidirectional causal relationship from the interest rate to the participation
index was identified. However, Habib and Islam (2017) and Karakus and Vural (2022) did not find a
significant relationship between interest rates and the Islamic index in their regression analysis.
Similarly, Ogel and Gokgoz (2020) and Yigiter and Tanyildiz1 (2020) found no evidence of cointegration
or causality between interest rates and the Islamic index.

When examining studies on the relationship between the participation index and gold prices, Emeg
(2021) found cointegration between the variables and concluded that gold prices affect the participation
index in the long term, based on the Generalised Variance Analysis. Naeem et al. (2021) identified an
asymmetric relationship between gold prices and Islamic index returns. Sertkaya (2022), on the other
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hand, identified a positive, significant relationship between gold prices and the participation index
using the ARDL bounds test approach. In their study, Kili¢ and Tiirkan (2023) found cointegration
between the variables but could not establish a causal relationship between gold and the participation
index. Simsek and Bulut (2024) found that the positive effect of gold on the participation index
intensifies as the quantile level increases, based on their quantile regression analysis.

The fear index (VIX) represents an indicator of global risk factors. The VIX reflects the market's
expectations for future volatility and provides investors with information for speculation and hedging.
Investigating the relationship between the VIX, which is an indicator of economic uncertainty and
instability, and the participation index will help investors hedge against risk or speculate for higher
returns. Hammoudeh et al. (2014), in their study to identify the determinants of traditional and Islamic
indices, found that the VIX negatively affects both traditional and Islamic indices, and that Islamic
indices are not an alternative to conventional stock indices in terms of uncertainty. Kazak (2023)
identified a one-way causal relationship from the VIX index to the participation index. Unlike studies
reporting a relationship between the VIX and the participation index, Ajmi et al. (2014) found no linear
or nonlinear causal relationship between the Dow Jones Islamic Market Index and the VIX. Arfaoui and
Raggad (2023), in their study investigating the causal relationship between the Dow Jones Islamic stock
index and the VIX, emphasised that no clear causal relationship existed between the Islamic index and
the VIX, and that the Dow Jones Islamic index was Sharia-compliant because it did not contain
speculative elements. In a study by Iskenderoglu and Akdag (2019) that investigated the causal
relationship between the returns of 19 developed and developing country stock markets and the VIX
index, no causal relationship was identified from the VIX index to the Tadawul All Share index, which
is considered an Islamic index.

Chan-Lau and Kim (2004) stated that CDS and stock markets interact. An increase in CDS rates indicates
higher credit risk. An increase in credit risk raises borrowing costs, which in turn shifts resources toward
external debt and away from necessary investment, thereby reducing the country's growth figures. As
a result, households and firms are exposed to higher taxes to pay off external debts, causing
consumption and investment to slow down and leading to a decline in firm profits (Coronado et al.,
2012: 38). The decline in firm profits negatively affects stock prices and the stock exchange indices on
which the stocks are traded. When examining studies that investigate the relationship between CDS
and index returns, Naifar (2016) identified a positive relationship between Islamic index dynamics and
CDS, as well as a causal relationship between CDS and the index. In Chan et al.'s (2009) studies, a
cointegration relationship was identified between stock prices and CDS for China, South Korea, and
Thailand. Furthermore, CDS is a Granger cause of stock prices for Indonesia, Malaysia, and the
Philippines. Bagarir and Keten (2016) found no long-run relationship between CDS premiums and stock
market indices across 12 developing countries. Still, they did find a two-way Granger causality between
CDS and stock market indices in the short run. Bayrakdaroglu and Mirgen (2021) conducted a
regression analysis and found a significant negative relationship between CDS and stock markets across
BRICS countries.

Data sets and methods

The purpose of this study is to analyse the daily data of the BIST Participation 100 (XK100) index, which
is listed on the Istanbul Stock Exchange, by examining its daily data between November 12, 2021, when
the index began trading, and November 29, 2024, to determine the relationship between the
participation index and traditional stock market indices, national and global risk indices, participation
banking profit-sharing rates, and certain national macroeconomic variables.

The Bist Participation 100 (XK100) index was preferred over the Participation 30 or Participation 50
indices because it includes the 100 most liquid and high-market-value stocks compliant with Islamic
finance principles, providing broader market coverage and a more representative reflection of the
participation-based financial segment.

The variables used in the study are based on daily data. XK100 index data and other explanatory
variables were obtained from Investing (investing.com.tr), the Central Bank of the Republic of Turkey
Electronic Data Distribution System (EVDS), and the Turkish Participation Banks Association (TKBB)
databases. The Eviews 12 software package was used for data analysis.

The participation banking profit-sharing rate (KATKI) variable was derived from the bulletins
published by the Turkish Participation Banks Association (TKBB). TKBB announces the profit-sharing
rates for each participating bank separately. In this study, the KATKI variable was calculated as the
simple arithmetic average of the rates announced by all participating banks for each period.

2080 bmij (2025) 13 (4): 2076-2100



Fazli Irmak

The dependent and independent variables used in the study are presented in Table 1.

Table 1: Variables Table

Variables Variable Code Variable Description

Islamic (Participation) Index XK100 BIST Participation 100 Index

Traditional Index XU100 BIST 100 Index

Islamic Banking Profit Sharing | KATKI Participation Banks Profit Share Average

Fear Index VIX CBOE Volatility Index (Korku Endeksi)

Turkey Risk Premium CDS Turkey's 5-year Credit Default Swap (CDS) premium
Interest Rate DIBS 2-year government bond interest rates

Exchange Rate KUR USD/TRY exchange rate

Gold Price ONS 1 The value of an ounce of gold in US dollars

To determine the macroeconomic variables affecting the participation index, daily data series were
analysed using econometric time-series methods. The analysis consists of four basic stages. First, the
stationarity of the series was tested using the Augmented Dickey-Fuller (ADF; Dickey and Fuller, 1979),
Phillips-Perron (PP; Phillips and Perron, 1988), and Dickey-Fuller GLS (DF-GLS; Elliott, Rothenberg
and Stock, 1996) tests. In the second stage, the lag length of the model was determined. In the third
stage, the Johansen cointegration test was conducted to examine the long-term cointegration
relationship between the series, and the Vector Error Correction Model (VECM) was used to analyse
deviations from equilibrium among the variables. In the final stage, Granger causality analysis was
performed to determine the causality relationship between the series.

In addition to these stages, a Structural VAR (SVAR) analysis was included in the study. The SVAR
model provides more detailed results on the direction and magnitude of causality, in addition to those
of the traditional VAR model. Using the SVAR model, the effects of structural shocks in variables on
other variables were analysed through impact-response analysis. Furthermore, using the forecast-error
variance decomposition, the contribution of each variable to the forecast error was assessed. The SVAR
analysis yielded more in-depth interpretations than the Granger causality analysis and contributed to a
more thorough evaluation of the relationships among variables. Furthermore, the SVAR results, along
with other time series analysis results, supported the validation of the findings.

First, unit root tests were used to assess the series' stationarity. In time series analysis, the series must
be stationary to perform cointegration and causality tests. If the mean and variance of a series change
over time, the series is not stationary. Estimation results obtained from non-stationary series have no
statistical significance (Habib and Islam, 2017: 39). The first method used to test for the presence of a
unit root in a series is the ADF test. The ADF test examines the null hypothesis that the series has a unit
root (Bhattacharjee and Das, 2020: 59). The second unit root test method is the PP unit root test. The PP
test is a nonparametric test based on the Newey-West adjusted variance method, a traditional Dickey-
Fuller test that accounts for autocorrelation and heteroscedasticity. The PP test tests the null hypothesis
that the series has a unit root (Habib and Islam, 2017: 39). Finally, the DF-GLS test developed by Elliott
et al. (1996) was used to test for a unit root. The DF-GLS test is based on the assumption of using the
generalised least squares (GLS) estimator in the unit root test. If the sample size is sufficiently large to
capture autocorrelation effects and ensure the correctness of asymptotic approaches, it is the best-
performing unit root test among second-order sample-based tests (Elliott et al., 1996: 830). The
applicability of this test depends on the absence of autocorrelation and of variance in the error terms,
and it assumes that the error terms are constant-variance and independent (Yalginkaya, 2019: 35).

The most fundamental problem in time series is selecting the most appropriate model. The optimal lag
length determines the most suitable model. In time-series analysis, if there are multiple models, each
specified by a fixed parameter vector, and the prior weights are sufficiently large, the best model is the
one with the highest probability (Akaike, 1978: 217). The Akaike information criterion (AIC) can also be
used as a cross-validation measure of parameter estimates obtained from the original sample on
different samples.

In the third stage, Johansen cointegration analysis was performed using the optimum lag selected with
the VAR model. Taking the differences of the series and making them stationary can lead to information
loss and cause the relationships between the series to be lost. Cointegration theory is a method that
allows for testing the stationarity of linear combinations of non-stationary series and, if the relationships
are stationary, for examining long-term equilibrium relationships. This analysis assumes that long-term
relationships may exist even between non-stationary series and that these relationships may have a
stationary structure. In other words, the existence of a long-term relationship indicates that each series
within the system is influenced by a common stochastic trend rather than its own permanent and
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external shocks. For cointegration to exist, the series must be equally stationary. In such a model, the
series will not exhibit spurious regression because they are influenced by the same stochastic trend (Tar1
and Yildirim, 2009: 100).

The cointegration test was first proposed by Engle and Granger (1987) as a single-equation test. Due to
shortcomings in this test, Johansen (1988) developed a multi-equation cointegration test that can
identify multiple cointegration relationships among variables in models with more than one
explanatory variable (Canbay and Mercan, 2017: 97-98). The most important advantage of Johansen
cointegration analysis is that it allows cointegration analysis to be performed without distinguishing
between internal and external series. Cointegration analysis is a VAR (Vector Autoregression) model
consisting of n variables and n equations. In such an equation, at most n-1 cointegration relationships
emerge (Azgitin and Tasdemir, 2010: 41). In the third step of the methodology, Johansen cointegration
analysis was performed to determine the cointegration relationships. In the Johansen cointegration
method, two statistical methods, the eigenvalue and trace statistics, are used. The eigenvalue statistic is
as follows (Sahu et al., 2019: 20):

LR(r,r+1)=—-Tin(1 — A1) €9)

Equation (1) contains the A_(r+1) eigenvalue estimates, while T denotes the number of observations.

The following formula is used for the trace value statistic (Sahu et al., 2019: 21):
9
LR(r,r+1) = T Z In(1 - A;) )

i=r+1
The g in Equation (2) represents the number of variables.

After determining the long-term relationship using the Johansen cointegration test, a VECM was
applied in the fourth stage to assess long-term deviations from equilibrium in the model. In the analysis,
the deviation from the model's long-term relationship (equilibrium) is determined using a VECM. In
this model, a negative coefficient of the error correction term indicates that the variables are balanced
in the long term. Furthermore, the magnitude of the error-correction term coefficient indicates the
percentage of the deviation that will be corrected in the next period (Canbay and Mercan, 2017: 99;
Bayir, 2020: 388). When cointegration exists between variables, the VECM model formula is as follows
(Bekmez and Ozpolat, 2013: 105):

k-1
AXt = 6 + 2 y] AXt—l + ﬂECTt_l + St (3)
j=1

Equation (3) represents the A difference operator, the delay length k, and the error correction term
ECT;_;. u indicates the speed of reaching equilibrium in the event of a deviation from equilibrium.

In the final stage, the causal relationships between the variables were analysed using the Granger
causality test. This test is a statistical hypothesis test used to determine whether one time series of data
can be used to predict another. In Granger's (1969) approach, if the X variable increases the accuracy of
predicting the Y variable by taking past values of Y into account, then X is a cause of Y. The test can
perform two-way predictions, both one-sided and two-sided (Bhattacharjee and Das, 2020: 60). In the
Granger causality test, the model is constructed as follows (Granger, 1969: 431):

m m
Xt = Z ant—j + 2 b]Yt—] + Et (4)
J=1 J=1
m m
Yt == 2 Cth_j + 2 djyt—] + T’t (5)
J=1 J=1

In equations (4) and (5), "m" denotes the delay lengths, "e," denotes the error term for formula 4, "n,"
denotes the error term for formula 5, and "t" denotes the periods. Equation (4) expresses causality from
X to Y, and equation (5) expresses causality from Y to X.

In addition to time-series analyses to determine the relationship between the participation index and
selected economic and financial indicators, an SVAR analysis was also conducted. The SVAR model, in
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addition to traditional VAR models, introduces structural constraints grounded in economic theory,
enabling the study of causal relationships among variables and the effects of structural shocks (Sims,
1986).

In VAR models, predictions are computed using the Cholesky decomposition, regardless of the variable
order. Therefore, external shocks are fixed in VAR analysis. However, unlike VAR analysis, which
calculates coefficients, the SVAR model focuses on errors caused by external shocks (Sims, 1986;
Bernanke, 1986).

SVAR is an extension of the VAR model. The SVAR model provides a suitable framework for assessing
the relative importance of structural shocks. In SVAR analysis, as in VAR analysis, the optimal number
of lags must be determined. This method allows for the direct interpretation of shocks. The SVAR model
is represented as follows (Hamilton, 1994: 320):

p
A()Zt =a+ Z Ath—l + gt (6)
i=1

In equation (6), Z: denotes the [Nx1] vector of endogenous variables. A; denotes the [N*N]
autoregressive coefficient matrix, and Ao represents the [N*N] contemporary matrix. & denotes
structural shocks.

Findings and discussion

Before the time series analysis of macroeconomic factors affecting the participation index, descriptive
statistics for the variables are presented in Table 2. Table 2 presents basic statistical indicators for the
natural logarithm of the variables, based on 762 days of data from November 12, 2021, to November 29,
2024. Although basic statistical indicators are not sufficient to explain the relationship between the
series, they do help form an opinion about the series. During the research period, the series experienced
high rates of increase, which is thought to be due to pandemic-induced expansionary monetary and
cost policies. The global indicators VIX and ONS also accompanied the major changes in national
economic indicators, albeit to a lesser extent. The participation index and the BIST100 index moved
similarly over the sample period, though minor differences were observed in their average daily
returns. Additionally, when comparing investment risk between the traditional index and the
participation index, the conventional index's standard deviation is higher; thus, despite the
participation index's higher returns, its risk is lower. In their study investigating the returns and
volatility of the participation index and the conventional stock market index, Segme et al. (2016)
concluded that the traditional stock market index has higher volatility and that the participation index
offers higher returns. The basic statistical tables confirm the results of Se¢me et al. (2016). The high
difference between the maximum and minimum values of the variables during the research period
indicates that the series is unstable. The instability of the series can be interpreted as an indication that
the series is not normally distributed. On the other hand, skewness values may indicate that the series
is not symmetric. The kurtosis value is expected to be between -1 and +1. However, it was identified
that the kurtosis values were positive and above the normal distribution limit of +1. Since the series
shows a peaked distribution, a normal distribution cannot be mentioned. The Jarque-Bera statistical
results confirm that the series are not normally distributed.

Table 2: Descriptive Statistics

XK100 XU100 VIX ONS CDS DIBS KUR KATKI

Average 8.481844 8.463356 2.937089 7.572973 6.154951 3.047340 3.063330 2.943885
Median 8.545238 8.541216 2.931727 7.599051 6.252019 3.072693 2.949913 2.785857
Maximum 9.221603 9.321233 3.652475 7.811394 6.809038 3.804326 3.506302 3.650918
Minimum 7.374309 7.429877 2473171 7.396887 5.348630 2.157559 2.365560 2.615350
Std. Dev. 0.562075 0.571374 0.91981 0.093629 0.345352 0.482214 0.304960 0.335496
Skewness -0.33121 -0.27013 0.222243 0.673535 -0.22266 -0.10440 -0.03760 0.764052
Kurtosis 1.695688 1.710155 1.940163 3.047274 1.982531 1.804596 1.714793 1.875093
Jarque-Bera 6.072382 5.548971 3.747837 5.155266 3.500217 4178475 4.702909 1.021648
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Observations 762 762 762 762 762 762 762 762

The natural logarithm of the series, before applying the unit root test, is shown in Graph 1. It was
observed that all series had intercepts, and some series had trend + intercept characteristics. The graph
also showed that the series was not stationary.

2083 bmij (2025) 13 (4): 2076-2100



Fazli Irmak

XK100 KARPAYI XU100
12,000 40 12,000

AN

10,000 AN 35 ~J 10,000
8,000 /(4-\',\/\’ 20 8,000 M
6,000 25 6,000
/m N //‘vvw/‘
4,000 2 4,000
ol

./
2,000 A" 15 _//\._’/ 2,000 A"
0 10 0
V2 N T TV T T T VAR N TR 1 V2 T T T VA O T TR VAR N TR V2 T T Y T T T AR N T
2022 2023 2024 2022 2023 2024 2022 2023 2024
DS DIBS ’
Vix
1,000 50
2
800 40 '{'\lJ 35
30 30
600
M A 2 MN\\ 2
20
400 w‘\ﬂl‘\ 10 W‘V\/ AM y
\“" 15 M
200 0 \}'\'
V2 TR T Y T TN TN VAR I TR 1 Noronomvor w1 w10
2022 2023 2024 2022 2023 2024 A L L
2022 2023 2024
KUR ONS
35 2,600
Y
30 2,400 ]
25 2,200
20 o 2,000
15 M'N 1,800 "‘\
10 1,600
V2 T T Y N TN TN VAR TR 1 V2 T T T V2 O T TR VAR N TR
2022 2023 2024 2022 2023 2024

Graph 1: Level Graphs of Series

Normality, autocorrelation, heteroscedasticity, and multicollinearity tests were performed for the
model. Based on the diagnostic tests, the skewness and kurtosis of the series indicated a normal
distribution (skewness = -0.12, kurtosis = 3.30), and the probability value was greater than 5% (p = 0.11).
The Durbin-Watson test statistic was used to examine autocorrelation, and the model was found not to
exhibit autocorrelation (Durbin-Watson = 2.13). The Breusch-Pagan-Godfrey test was used to test for
heteroskedasticity. Since the test statistic's p-value was greater than 5% (p=0.08), the assumption of
constant variance in the series was deemed valid. VIF values were examined for multicollinearity; since
the outlier VIFs were below 10, it was determined that there were no multicollinearity issues.

Before selecting an analysis model, the stationarity of the series must be checked. ADF, DF-GLS, and PP
tests were used to test for stationarity. It was determined that the series were not stationary in their

natural logarithms, and the results of the repeated unit root tests after differencing are presented in
Table 3.
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Table 3: Unit Root Tests

Variables ADF DF-GLS PP
Intercept | Trend+Intercept | Intercept Trend+Intercept | Intercept Trend+Intercept
Levels
XK100 -0.634261 -2.340877 1.678314 -1.791478 -0.643381 -2.473097
XU100 -0.345009 -2.622262 1.930635 -1.916805 -0.338586 -2.694239
VIX -2.658149 -3.282490 -2.139733 -2.343420 -2.604188 -3.379814
ONS -0.134899 -1.921067 0.298204 -1.274834 -0.066689 -1.905264
CDs -1.148428 -3.253361 -1.148038 -1.215300 -1.104643 -3.262466
DIBS -0.280428 -1.192982 -0.282925 -1.050638 -0.199059 -1.078962
KUR -0.337194 -2.011503 -1.705104 -1.815245 -0.565018 -1.884927
KATKI 1.194244 -0.774497 -1.124968 -0.507629 1.828481 -0.467797
First Differences

AXK100 -4.4309[9]*+* -4.4053[9]*** -4.4464[9] *** | -1.6578[9] *** -24 5141[4]** -24 4935[4]***
AXU100 -4.1044[9]** -4.0615[9]*** -4.0737[9] *** | -15.0677[9] *** -24.8960[2]*** -28.0765[2]***
AVIX -7.7024[8]*+* -7.6874[8]*** -1.9522[6] *** | -11.0062[6] *** -24 4464[1]* -24 AB79[1]**+*
AONS -27.1860[0]*** -27.2397[0]*** -2.3940[8] *** | -8.1828[4] *** -27.1693[4]*** -27.2370[3]***
ACDS -23.0242[0]*** -23.0497[0]*** -1.8251[9] *** | -10.7699[3] *** -22.9278[3]*** -22.9298[9]***
ADIBS -13.9513[2]*** -14.0015[2]*** -13.9146[2] *** | -13.9768[2] *** -28.6041[7]*** -28.6216[6]***
AKUR -5.6461[9]*** -5.6986[9]*** -10.2124[9] *** | -2.1092[9] *** -23.7593[4]*** -23.7402[4]***
AKATKI -3.9597[4]** -4.2426[4]*+* -3.6532[4] *** | -4.2034[4] *** -28.7540[8]*** -28.5051[8]***
1% -3.439752 -3.971606 -2.568372 -3.480000 -3.439738 -3.971606

5% -2.865580 -3.416440 -1.941290 -2.890000 -2.865573 -3.416440
10% -2.568978 -3.130537 -1.616386 -2.570000 -2.568975 -3.130537

In the table, square brackets ([]) indicate lag lengths,

significance levels, respectively.

and the symbols

* k%

,**, and *** represent p-values at the 10%, 5%, and 1%

The series, which were non-stationary at the level, became stationary after first differencing, and the
unit root problem was eliminated. As a result of the stationarity test performed using three different
methods, the series were determined to be I(1). In the continuation of the study, model selection was
made based on I(1) variables. Before deciding the long-term cointegration relationship using the
Johansen (1988) and Johansen and Juselius (1990) methods, the lag length of the model must be selected.

The Akaike (AIC) and Schwarz (SC) information criteria are commonly used to determine the lag length
in the Vector Autoregressive (VAR) method. Table 4 shows that a lag length of 6 was calculated using
the AIC criterion, and a lag length of 1 was calculated using the SC criterion. However, because high or
very low lag lengths can lead to over- or under-parameterisation (Nath Sahu et al., 2014: 210), an LM
autocorrelation test was performed to determine the optimal lag length.

Table 4: VAR Delay Length Statistics

Lag LogL LR FPE AIC SC HQ

0 -27.69158 22.3158 45.2589 82.3197 82.38003 82.34306
1 -16.07899 22.88008 59.70985 48.05049 48.65385* 48.28415*
2 -16.0067 14.04934 61.20947 48.07638 49.22276 48.52033
3 -15.93898 12.98131 63.70935 48.11518 49.80523 48.77007
4 -15.89903 75.50438 72.00967 48.23738 50.47024 49.10235
5 -15.8393 11.13031 76.80941 48.30103 51.07646 49.37584
6 -15.66731 31.58649* 58.70923* 48.03063* 51.34908 49.31573
7 -15.62268 80.76139 65.50925 48.13873 52.0002 49.63412
8 -15.57818 79.34993 73.20986 48.2472 52.65168 49.95287

According to the LM autocorrelation test result in Table 5, autocorrelation was determined at six lags
according to the AIC criterion, and no autocorrelation problem was resolved at one lag according to the

SC criterion. For this reason, the study was constructed according to the 1-lag model.

Table 5: LM Autocorrelation Test

Lag LRE* stat Prob.
1 130.2806 0.0004
2 131.0361 0.0004
3 83.65797 0.398
4 96.19149 0.1195
5 313.6461 0.2658
6 86.79373 0.3097
7 90.05198 0.2302
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To determine whether the model created for one lag length meets the stability condition, a graph was
created in Graph 2 for the inverse roots of the characteristic AR polynomial. The fact that all points are
clustered within the circle indicates that the model is stationary. However, because some points in the
graph lie within the circle due to their proximity to 1, the module values were calculated in Table 6.
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Graph 2: Stability of the VAR Model

Based on the modulus values in Table 6, it was determined that a single-delay-length model was
appropriate, as none of the moduli exceeded the reference value of 1.

Table 6: VAR Stability

Root Modulus
0.999957 0.999967
0.999957 0.999967
0.985253 0.985253
0.982811 0.982932
0.982811 0.982932
0.96638 0.966643
0.96638 0.966643
0.929549 0.929723
0.929549 0.929723
0.207419 0.207419
-0.119825 0.138763
-0.119825 0.138763
-0.027556 0.082418
-0.027556 0.082418
0.010541 0.054054
0.010541 0.054054
0.032310 0,032310
-0.013020 0.013020

The existence of cointegration for variables with appropriate lag lengths was investigated using the
Johansen cointegration test developed by Johansen (1988) and Johansen and Juselius (1990) when the
dependent and independent variables were I(1). The purpose of this test is to identify multiple
cointegration vectors in multivariate models (Johansen, 1988). The results of the cointegration tests are
reported in Table 7.

Table 7: Johansen Cointegration Test

Trace Test
Number of Cointegration Relationships | Intrinsic Value Statistics Tracking Statistics | 5% Critical Value | Prob.
r=0 0.092874 2424439 197.3709 0.0000
r<1 0.088835 176.2591 159.5297 0.0044
Maximum Eigenvalue Test
Number of Cointegration Relationships | Intrinsic Value Statistics Tracking Statistics | 5% Critical Value | Prob.
r=0 0.092874 661.8476 584.3354 0.0073
r<1 0.088835 631.6791 523.6261 0.0028

According to the Johansen cointegration test results reported in Table 7, the Mackinnon-Haug-Michelis
(1999) test statistic exceeds the 5% critical value, and the probability value is less than 5%, indicating the
presence of at least two cointegration vectors. The findings confirm the existence of cointegration in the
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Jakarta Stock Exchange, as determined by Sakti and Harun (2013), the short- and long-term
cointegration relationships identified by Icellioglu (2018), and the cointegration relationship between
the participation index and macroeconomic variables identified by Avci and Sarigiil (2022). However,
the findings differ from those of Ogel and Gokgoz (2020), who found no cointegration between the
participation index and macroeconomic variables. After determining the existence of a long-term
cointegration relationship between the series, the analysis continued with the VECM model to
determine the long-term relationship and short-term deviations from the equilibrium point using the
Error Correction Coefficient (ECC). The model's cointegration relationship is shown in Graph 3. The
convergence of the cointegration relationship around zero indicates that the variable combinations are
linear and supports the Johansen cointegration test.

0.8

o M

0.4 \
-0.8 _
-1.2

T | T T ' T T ' T T ' T T | T T ' T T ' T T ' T T | T T ' T T '
v 1 it I v I o I v I 1T I
2021 2022 2023 2024

— Cointegrating relation 1

Graph 3: Cointegration Graph

In the presence of long-term cointegration among multiple variables, short-term imbalances may occur.
Given that the series are I(1) and cointegration relationships exist, the VECM method has been preferred
to explain both short-term and long-term dynamics. According to Engle and Granger (1987), when
series are cointegrated, an error-correction mechanism disrupts the equilibrium relationship in the
short-term dynamics of the variables. The error correction coefficient corrects part of the short-term
imbalance in subsequent periods. Thus, the error correction acts as a reconciliation mechanism,
adjusting the short-term and long-term equilibria. The significance of the VECM statistical results, as
indicated by the significance of the coefficients or the error correction t-statistic value, indicates the
presence of causality. In VECM analysis, short-term and long-term causal relationships are often
confused. The probability values of the independent variables indicate short-term causal effects, while
the error correction coefficient indicates the long-term causal relationship.
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Table 8: VECM Test Results

Long-Term VECM Results
AXKIO0  |AXUI00 | AVIX AONS | AKUR AKATKI | ADIBS | ACDS
. . 1 189870 | -1111%* | 2.8005** |-1.181286 | 24693"* | -1.492%* |0.199757
Cointegration
Equation (0.44104) | (0.32598) | (0.83728) | (0.76875) | (0.45099) | (0.25155) | (0.42301)
-12,73904
-0.003242* | 0.003814* | 0.0199%* |-0.00083 | 0.001949 | -0.0068"* |-0.000555 | 0.001639
ECC
(0.00223) | (0.00229) | (0.00747) | (0.00104) |(0.00156) | (0.00099) | (0.00415) | (0.00369)
Short-Term VECM Results
XK100 XU100 VIX ONS KUR KATKI DIBS CDS
0097349 | -0.395106 |-0.10743* |0.04382  |-0.022047 |0A47342% |0.7155**
AXK100
(0.14124) | (0.46039) | (0.06388) | (0.09616) | (0.06127) | (0.25546) | (0.22741)
-0.226434% 0527025* | 0.082709 |-0.02962 | -0.015038 | -0.5644" | -0.7858*
AXU100
(0.13414) (0.44871) | (0.06226) |(0.09372) | (0.05972) | (0.24898) | (0.22164)
-0.02562% | -0.02829** -0.003956 | -0.003366 |-0.003661 | 0.012299 | 0.0995**
AVIX
(0.01228) | (0.0126) (0.0057) | (0.00858) | (0.00547) | (0.02279) | (0.02029)
0034313 | 0052421 | -0.337838 0002603 | 0.03506 | 0.024475 | -0.128876
AONS
(0.08362) | (0.08582) | (0.27974) (0.05843) | (0.03723) | (0.15522) | (0.13818)
0.14678"* | 013121 | 0.202504 | -0.013906 0008041 | -0.065977 | -0.030456
AKUR
(0.05608) | (0.05755) | (0.1876) | (0.02603) (0.02497) | (0.10409) | (0.09267)
0049448 | 0.01898 -0.011785 | -0.050419 | 0.035519 0156735 | -0.050658
AKATKI
(0.08541) | (0.08765) | (0.28572) | (0.03965) | (0.05968) (0.15854) | (0.14113)
0018813 | 0028134 | 0.042861 |-0.008815 |0.015091 | 0.002098 0.021401
ADIBS
(0.0209) | (0.02151) | (0.07012) | (0.00973) | (0.01465) | (0.00933) (0.03464)
0001365 | -0.010533 | 0.131664* |-0.017282 |0.00487 | 0.001908 | 0.026092
ACDS
(0.02342) | (0.02404) | (0.07835) | (0.01087) | (0.01636) | (0.01043) | (0.04347)
0.00215** | 0.0022*** | 0.000507 |0.000572 |0.00129** |0.0016** | 0.001216 | -0.000283
C
(0.00078) | (0.0008) (0.0026) | (0.00036) | (0.00054) | (0.00035) | (0.00145) | (0.00129)

Note: The symbols

*,** and *** in the table indicate probability levels of 10%, 5%, and 1%, respectively, calculated from the ttablo

value. The symbols in parentheses "()" indicate standard error values.

According to the VECM statistical results given in Table 8, all variables except KUR and CDS are
significant at the 1% and 5% levels in the long-term cointegration equation. Therefore, the existence of
long-term cointegration between the variables is accepted, and this result supports the Johansen
cointegration test.

According to the long-term VECM results, there is a positive, statistically significant relationship of 1%
between the traditional stock market index and the participation index. A 1% increase in the
conventional index indicator XU100 causes a 1.89% increase in the participation index variable XK100.
The findings are consistent with those of Avci and Sarigiil (2022), who determine a cointegration
relationship between the participation index and the traditional index and find that the conventional
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index positively affects the participation index. This finding, based on their long-term cointegration,
indicates that both indices share similar market dynamics and respond in a comparable manner to
macroeconomic factors. Similarly, the XK100 variable is positively associated with ONS and KATKI at
a 1% significance level. A 1% increase in the gold price increases the participation index by 2.80%, and
a 1% increase in the profit-sharing rates of participation banks increases it by 2.46%. Kayed and Hassan
(2011) stated that Islamic finance is asset-based. Similarly, the participation index focuses on the real
sector, comprising firms primarily engaged in production, trade, and commodity-related activities.
Therefore, an increase in gold prices may positively influence the profitability expectations and market
values of firms included in the participation index. Although profit-sharing rates do not directly
represent firms, they reflect the overall investment climate within the interest-free financial system.
Moreover, an increase in profit-sharing rates can boost capital inflows, thereby expanding investment
and growth opportunities for these firms. The findings are consistent with the results of Sertkaya (2022)
and Simsek and Bulut (2024), which identify a positive relationship between gold and the participation
index. Coronado et al. (2012) state that an increase in credit risk will increase borrowing costs and slow
down consumption and investment, thereby reducing firm profits. This situation indicates a negative
relationship between CDS and the stock market. However, the findings suggest a positive relationship
between the participation index and CDS, although it is statistically insignificant. Dewandaru et al.
(2014) state that the Islamic index is less affected by the financial system than traditional indices because
it does not rely on interest and credit. The obtained result may stem from the participation index being
less exposed to the interest system than the traditional index. These unexpected findings may be related
to the capital costs, borrowing potential, and contraction in investment demand of the firms included
in the participation index. Although firms listed in the participation index are expected to avoid interest-
bearing borrowing instruments, their financing structures may still include some interest-bearing
liabilities. Therefore, an increase in interest rates reduces the firms' expected future cash flows and
negatively affects their market valuations. On the other hand, the negative relationship identified
between the VIX index and the participation index is not an anticipated result. The adverse effect of
heightened global risk perception on international capital inflows into the Turkish market may explain
this inverse relationship. As global uncertainty rises, investors tend to move toward safe-haven assets,
leading to capital outflows from emerging markets. Consequently, such capital withdrawals lead to a
decline in stock market values in these economies. This finding is consistent with the results of Baur and
Lucey (2010), who emphasised that an increase in the VIX weakens investor confidence in emerging
markets and contributes to declines in equity indices.

A negative relationship was detected between VIX, DIBS variables and XK100 at a 1% significance level.
Fluctuations in the exchange rate may have adverse effects, particularly on firms engaged in import-
dependent production. Increases in the prices of imported intermediate goods can raise production
costs, thereby reducing firm profitability and performance. Therefore, the statistically insignificant
relationship between the exchange rate and the participation index may be attributed to the fact that the
firms in the index are generally oriented toward the domestic market or have relatively low import
dependence. A 1% increase in VIX causes a 1.11% decrease in the XK100 variable. A one-unit increase
in the interest rate causes a 1.49-unit decline in the participation index. This result supports the findings
of Nishat et al. (2004), who stated that an increase in interest rates would negatively affect stock prices
through the adverse effect it would have on cash flow, and Panda (2008), who stated that an increase in
interest rates would increase the discount rate and lead to a decrease in firm value in firm value
calculations. This result is similar to the studies by Abdul Rahman et al. (2010), who state that companies
included in the participation index are affected by interest rates to a certain extent due to their interest-
based assets or liabilities, even though they avoid interest, and Vejzagi¢ and Zarafat (2013), who found
that the Islamic index is negatively affected by interest rates. The negative relationship between the
participation index and the interest rate contradicts the notion that the participation index is less
sensitive to interest rates than the traditional index. Therefore, this result indicates that the participation
index is sensitive to interest rates, as are traditional indices.

According to Table 8, a negative relationship between the dollar exchange rate and the participation
index was observed, but it was not statistically significant. The findings are consistent with those of
Yigiter and Tanyildiz1 (2020) and Karakus and Vural (2022), who found no relationship between the
participation index and the exchange rate.

The ECC in Table 8 shows the extent to which the balance will be restored when the cointegration
between variables is disrupted. Therefore, the ECC shows how long it will take to reach the equilibrium
point again, accounting for the short-term equilibrium adjustment speed in the long-term equilibrium.
The coefficients for the ECC should be between 0 and 1 and should be negative. A negative ECC
indicates that the error correction term is eliminating deviations and approaching the equilibrium point.

2089 bmij (2025) 13 (4): 2076-2100



Fazli Irmak

A meaningful ECC suggests the presence of deviation and the rate at which the coefficient approaches
equilibrium. When examining the ECC, the adjustment coefficient for the XK100 variable is significant
at the 10% level and equals -0.003. The participation index shows that 0.3% of the imbalance in the long-
term relationship is corrected each day. The XK100 variable, which has a significant negative coefficient,
is external and helps close the gap between it and the other variables. The 1/ECC method is used to
calculate the number of days required to reach equilibrium based on the ECC coefficient (Aytekin and
Kaya, 2022; Ergiin and Ener, 2024). According to the ECC results, the XK100 variable corrects the
deviations and reaches equilibrium in 333 days. The XU100 variable, which is significant at the 10%
level, and the VIX variable, which is significant at the 1% level, are positive. According to the results
obtained, the two variables are moving away from the equilibrium point. The KATKI variable, which is
significant at the 1% level, returns to the equilibrium point in 167 days. ECC is not substantial for the
ONS, KUR, DIBS, and CDS variables.

Finally, when examining the short-term VECM results in Table 8, it was identified that the XU100
variable was statistically significant at the 10% level, the VIX variable was significant at the 5% level,
and the KUR variable was significant at the 1% level. In the short term, changes in the participation
index are significantly affected by the traditional stock market index (XU100), with a coefficient of -
22.6% (p =-0.2264, p < 0.1), and by the exchange rate (KUR), with a coefficient of +14.7% ( = 0.1468, p
< 0.01). The short-term significant relationship between the participation index and the traditional stock
market index indicates that these two markets move in a coordinated manner. This result may be
associated with the similarity in sectoral composition and the overlap in investor bases between the
traditional and participation indices. The explanatory power of the conventional index relative to the
participation index may reflect information transmission between the two markets and the similarity in
investor expectations. The positive relationship with the exchange rate (KUR) may be related to the fact
that the firms included in the participation index are more export-oriented rather than import-
dependent. Accordingly, the effects of exchange rate increases are likely to be limited for firms with low
dependence on imported intermediate goods. In contrast, for firms that generate foreign currency
revenues, a rise in the exchange rate may lead to higher income.

After error-correction analysis, Granger causality was assessed on the difference series to examine
causal relationships between the variables. The results of the causality analysis are presented in the
graph. Granger causality analysis supports the short-term VECM results.

According to the Granger causality analysis shown in Graph 4, the traditional stock market index was
identified as the cause of the participation index. This finding differs from the results of Igellioglu (2018),
who found a one-way, short-term relationship from the participation index to the traditional index in
Turkey, and from those of Avci and Sarigiil (2022), who found a two-way relationship between the
traditional index and the participation index. This finding suggests that the conventional index has a
strong long-term impact on the participation index. The study identifies that the ONS variable is a
Granger cause of the XK100 variable. The relationship between gold prices and the participation index
may stem from increased investor interest in participation banking, as the interest-free financing system
tends to highlight commodities like gold. Furthermore, the perception of gold as a haven in traditional
financial markets may trigger demand for participation banking during periods when gold's influence
in financial markets increases (Emeg, 2021). In the study, it was identified that the ONS variable is the
Granger cause of the XK100 variable. Our findings support Emec's (2021) results. One of the variables
that is a Granger cause of the participation index is the exchange rate. While our findings on the
exchange rate, which we identified as a one-way causal relationship, differ from those of Ogel and
Gokgoz (2020), they are similar to those of Yigiter and Tanyildiz1 (2020). A one-way causal relationship
was identified from the VIX to the participation index. The increase in global risks and uncertainties is
one of the long-term determinants of the index, as it is in traditional financial markets, in Islamic
financial markets as well. The finding differs from the results of Ajmi et al. (2014), who investigated the
causal relationship between the Dow Jones Islamic Market Index and the VIX. The one-way causal
relationship identified between the participation index and the interest rate differs from the results of
Ava and Sarigiil (2022), who found a one-way causal relationship from the interest rate to the
participation index in the Turkish market. Finally, a one-way Granger causality was identified from the
participation index to CDS. The findings regarding DIBS and CDS suggest that the participation index
influences international risk measures and interest rates.
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Graph 4: Granger Causality Analysis

After determining the lag length for series whose stationarity was assessed using unit root tests, long-
term relationships were identified using the Johansen cointegration test. After revealing the structure
of the long-term relationship using VECM, the short-term relationship was determined. Finally,
Granger causality analysis was performed to determine the direction of causality. After the time-series
analyses performed to this point, an SVAR analysis was conducted to examine the structural
interactions between the variables in greater depth.

After the basic VAR model estimation was performed in the SVAR analysis, the SVAR model was
adopted. Constraints must be determined within the economic theory framework of the SVAR model.
Short-term constraints derived from econometric theory were imposed on the A0 matrix to define the
model. The impact chain of the study is as follows:
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VIX — ONS — CDS — KUR — DIBS — KATKI — XU100 — XK100

The above chain of effects follows a global — national — company — index ranking logic. The VIX, one
of the leading indicators of global investor sentiment, can affect markets. On the other hand, gold,
another indicator of uncertainty, ranks second in the chain of effects as a worldwide risk indicator. It is
expected that global risk indicators will also affect national risk indicators. Therefore, CDS is influenced
by both VIX and Gold prices. The next step in the chain is the exchange rate variable. VIX and CDS
influence the exchange rate. On the other hand, it also affects internal dynamics such as interest rates
and stock indices. Therefore, the exchange rate variable is in the fourth position in the chain. In the fifth
position, alongside the exchange rate variable, is the interest rate variable, which is affected by national
and global risks and was found to influence stock indices. Following the interest rate variable is the
profit share, which represents returns in the Islamic banking sector. At the end of all these processes,
the traditional stock market index and participation index are ultimately included in the chain of effects
(Bernanke and Mihov, 1998; Baur and Lucey, 2010; Longstaff et al., 2011; Ehrmann et al., 2011).

After estimating the short-term SVAR model, Impulse Response Functions (IRFs) and Variance
Decompositions (VDCs) were computed. IRF analyses the impact of a structural shock on other
variables over time. VDC, on the other hand, reveals in percentage terms which shocks are responsible
for the variance in a particular variable.

To examine the dynamic relationships among the study's variables in detail, impulse-response analysis
was conducted within the SVAR framework. Determining the direction and duration of causal
relationships has important contributions to theoretical and practical implications. The impulse-
response functions in Graph 5 show the time-spread effects of a shock to a model variable on the
participation index.
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Graph 5: Impulse-Response Functions

The model includes the 10-day cumulative effects of VIX, ONS, CDS, KUR, DIBS and KATKI variables
on the participation index. XU100, the traditional stock market index, has the greatest and most
sustained positive effect on the participation index. At the 10-day time horizon, the effect continues to
increase. This shows that the participation index moves in synchronisation with the traditional stock
market index and adapts to the general market trend. The shock in the exchange rate has a positive
effect on the participation index. Exchange rate shocks are expected to affect stock market indices
negatively. A contrary finding was found for the participation index. It is thought that the positive effect
may be due to export-oriented firms. The positive effect of ONS is found to be limited. On the other
hand, uncertainty indicators and returns from traditional and Islamic finance systems negatively affect
the participation index. It is determined that the negative effect of the VIX index deepens over time.
Volatility shocks are expected to reduce risk appetite and shift investors towards lower-risk assets. This
situation triggers capital outflows from Turkey, an emerging market. Therefore, in this case, the
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participation index is also negatively affected. CDS also negatively affected the participation index.
However, we cannot talk about a negative effect as deep as the VIX index, the global risk indicator.
Although it does not exert as much pressure as VIX, CDS exerts downward pressure on the participation
index. Finally, shocks to contribution and interest rates, which are financial rates of return, have a
negative, time-increasing effect on the participation index for the contribution variable and a negative
effect on the interest rate variable. Both variables have a cumulative negative effect on the participation
index over 10 days. This indicates that investors prefer fixed-income investments and interest rates to
riskier equity investments. On the other hand, the increase in contributions and interest rates also
indicates negative expectations about the country's macroeconomic structure. This expectation drives
investors away from the stock market. Therefore, shocks to the contribution margin and interest rate
variables negatively affect the participation index. The lower effect of government securities compared
to the contribution index may be due to government intervention.

According to the impulse-response analysis, the participation index is sensitive to both national and
global shocks, but the magnitudes and persistence of the effects differ. The highest impact is seen to be
positive on the traditional stock market index and negative on the VIX index. When evaluated as a
whole, the participation index was found to be sensitive to national and global market indicators, and
investors should consider that it is exposed to systematic risks in their risk management strategies.

In addition to the impulse-response analysis, a variance decomposition analysis was conducted to
examine the dynamic relationships among variables more comprehensively. This analysis shows to
what extent the change in the participation index is caused by its own internal dynamics and to what
extent by other variables in the model. Graph 6 shows the variance decomposition.
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Graph 6: Variance Decomposition

The variance decomposition results presented in Graph 6 illustrate the sources of shocks affecting the
participation index and how these effects evolve. According to the analysis, in the initial periods, the
variable that explains the forecast error variance of the participation index most significantly is the
conventional stock market index (XU100). In contrast, the explanatory power of the participation index's
own internal shocks remains below that of the traditional index. As time progresses, the influence of the
conventional index gradually declines, while the explanatory power of the exchange rate (KUR)
increases. Similarly, the initially limited effects of global risk indicators such as VIX and CDS become
more prominent over time. The explanatory contributions of DIBS (interest rates), ONS (gold prices),
and KATKI (profit-sharing rates) remain relatively low throughout the period, suggesting that these
three indicators have a limited impact on the participation index.

Overall, the findings of the variance decomposition analysis indicate that the participation index is
sensitive to both domestic and global market indicators; however, this sensitivity varies over time and
across different variables. Notably, the impact of exchange rate shocks becomes significantly more
pronounced after the fifth period. In contrast, the contributions of interest rates (DIBS), gold prices
(ONS), and profit-sharing rates (KATKI) to the explained variance remain limited. These results suggest
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that while a range of market indicators influences the participation index, the degree of responsiveness
varies across variables and time horizons.

According to the SVAR results, the participation index is sensitive to both the conventional stock market
index and various macroeconomic and financial indicators, with this sensitivity varying over time. The
influence of the traditional index on the participation index is initially prominent; however, this impact
diminishes over time, while the effects of the exchange rate (KUR), credit default swaps (CDS), and the
volatility index (VIX) become increasingly significant. In contrast, the contribution of the participation
index's own internal dynamics remains relatively stable over time. Additionally, the effects of gold
prices (ONS), interest rates (DIBS), and profit-sharing rates (KATKI) on the participation index are
found to be limited. These findings indicate that the participation index is shaped not only by its internal
dynamics but also by external factors, including the conventional stock market index, macroeconomic
indicators, and risk and uncertainty measures.

Conclusion

This study aims to determine the cointegration and causality relationships among the XK100 index, the
participation index in Turkey, the traditional stock market index, national and global risk indicators,
the participation banking dividend rate, and some macroeconomic variables. For this purpose, daily
index returns were analysed from 12.11.2021, when the XK100 index started trading, until 29.11.2024.

In different stationarity tests, it is determined that the series do not meet the stationarity condition in
natural logarithms and that all series are I(1). For the series at the I(1) level, the Johansen cointegration
test was performed at a lag length of 1, determined by VAR analysis and the existence of at least two
long-run vector cointegrating was determined. In the cointegration graph, it is determined that the
cointegration relationship is centred around zero and the variable compositions are linear. VECM
analysis was performed to detect short-term imbalances in the model with long-term cointegration.

The fact that the participation index is affected by traditional market variables is a natural consequence
of the criteria used to create the participation index, rather than the overall structure of the Islamic
financial system. The index includes companies that do not fully comply with Islamic finance principles
but meet certain eligibility thresholds. Therefore, it is expected that variables such as interest rates,
exchange rates, and global risk indicators will affect the participation index. The VECM analysis
indicates that the participation index is positively correlated with the conventional stock market index,
the gold price, and the contribution share. In contrast, the global fear index and the interest rate are
negatively correlated, whereas the risk premium and the exchange rate are not significantly related. The
findings are consistent with those of Abdul Rahman et al. (2010), who stated that the participation index
has interest-based assets and liabilities despite adherence to Islamic rules. The VIX and DIBS variables
are negatively related to the participation index. Similarly, the negative relationship between the
interest rate and the participation index is consistent with Abdul Rahman et al. (2010), who state that
although the participation index adheres to Islamic rules, it has interest-based assets and liabilities. It
differs from the results of Dewandaru et al. (2014), who state that the Islamic index is less affected by
financial shocks than conventional indices. Consistent with the findings of Ajmi et al. (2014), who state
that the participation index, which includes non-Sharia-compliant products such as interest, is affected
by financial risk factors in a similar way to traditional indices. When the findings are evaluated together,
it is determined that the participation index is positively affected by the conventional index, and gold
and contributions share increase the participation index. Short-term deviations from the long-run
cointegration were assessed using a VECM, which identified a long-run cointegration relationship. It is
determined that there is no short-term causality relationship between the contribution share, interest
rate, CDS premium and gold price and the participation index. Based on the long-run VECM statistics,
it is determined that the participation index corrects 0.3% of the long-run imbalance each day. This
shows that the participation index is an exogenous variable and tends to close the difference between
other variables in the long run.

According to Granger and SVAR analysis results, the traditional stock market index positively explains
the participation index, with the highest rate at the highest level and a decreasing rate over time. The
XU100 index explains a significant portion of the participation index. The exchange rate variable, which
is determined to be a Granger cause of the participation index, positively affects the participation index.
It has been determined that the variance explanation of the exchange rate variable also increases over
time. This result is thought to be due to export-oriented companies. Granger causality has been
determined between the VIX, KUR, and ONS variables and the participation index. According to SVAR
results, the explanatory power of the CDS variable in the participation index is low but increases over
time. It can be said that credit risk has a lagged effect on the participation index. It has been determined
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that the explanatory power of the DIBS and KATKI variables for the participation index is lower than
that of other variables.

The results of the study provide important conclusions that can be useful for investors, regulatory and
supervisory institutions and organisations, portfolio managers and policy makers. The first of these is
that there is a cointegration relationship between the participation index and selected variables, which
was not found in some studies. Secondly, according to the long-run VECM results, there is a positive
relationship between the participation index and the traditional stock market index, the gold price, and
the contribution share, and a negative relationship between the global fear index, the exchange rate, and
the interest rate. The negative relationship between the participation index and the VIX index indicates
that global risk factors hurt the participation index, as they do conventional stock market indices.
However, this situation should not be interpreted as contradicting the notion that Islamic indices can
serve as an alternative to traditional markets; rather, it reflects the structural characteristics and market
sensitivity of the participation index components. Likewise, the negative relationship between the
interest rate and the participation index indicates that changes in interest rates affect the participation
index in the same direction as conventional indices. This finding suggests that interest rate movements
may indirectly influence firms included in the participation index through their operational and
financial structures. Still, it does not imply a direct inconsistency with Islamic finance principles. The
third important finding of the study is that there is no long-run relationship between the participation
index and CDS, as indicated by the VECM. Many studies have revealed a negative relationship between
traditional stock market indices and CDS. Therefore, the results of this study suggest that participation
indices may be an alternative investment instrument to conventional stock market indices in periods of
high credit risk. The fourth important output of the study is that, according to the short-run VECM
results, approximately half of the change in the participation index is explained by the traditional stock
market index, the exchange rate, and the VIX index, respectively. In other words, in the short run, the
participation index is mostly affected by the stock market index, the exchange rate, and the fear index.
Therefore, it is thought that investors and portfolio managers who take this finding into account when
investing will be more likely to make the right decision. The Granger causality results, consistent with
the VECM results, show that the traditional stock market index, exchange rate, fear index, and gold are
the Granger causes of the participation index.

One of the most important limitations of the study is the short research period. Daily data from the day
the index started trading (12.11.2021) to the day of the analysis (29.11.2024) were analysed. It is thought
that a study covering a longer period will make significant contributions to the literature. The second
limitation is that, although the analysis includes many economic factors, the effects of macro and micro
factors, as well as sectoral and firm-specific factors, that may impact firm performance in the
participation index remain unaccounted for. It is expected that important contributions will be made to
the literature through studies that include the factors considered effective for the index in the ongoing
studies. The effect of corporate governance characteristics on performance, especially for participation
index firms, is unclear in Turkish markets. On the other hand, the research period also includes national
and global risks, such as pandemics, earthquakes, and wars, which adversely affect the market.
Covering such a period, which creates different effects on market performance, is an important
limitation for the study.
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