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Sustainable asymmetric market conditions’ development and
volatility in stock returns play a vital role in investment decisions
during a global financial crisis. Rational investment decisions and
portfolio diversification can have the optimum returns. However,
portfolio diversification through Islamic stock returns is perceived
as a model of safer flight than that of conventional stocks. In the
present study, the GARCH (1,1) - (Mean and Variance equations)
has been employed to predict the impact of asymmetric market
conditions on returns and volatility of Islamic stock markets (Dow
Jones Islamic Market Malaysia (DJIM), Dow Jones Islamic Market
Indonesia (JKII) and Dow Jones World Islamic Index (DJWI)
Benchmark), and Conventional stock markets (Shanghai Stock
Exchange (SSE-China), Bombay Stock Exchange (BSE-India) and
Pakistan Stock Exchange (PSE-Pakistan), during the global
financial crisis. The analysis reveals that the bullish effect was
higher in all stock markets. Overall results suggested that Islamic
stock markets have a sustainable impact of asymmetric market
conditions on returns and volatility of Islamic stock markets &
conventional stock markets during the global financial crisis. The
asymmetric market conditions in stock markets are strongly
recommended for economic globalisation during a global financial
crisis.
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1. Introduction

Sustainable asymmetric market volatility during a global financial crisis (GFC) is a challenge
for stock markets. The growth of a country depends on economic development, and stock
markets play a vital role in making an economy sustainable (Gokgdz & Atmaca, 2017; Kellner,
Lienland & Utz, 2019). Stock markets generate signals for investors who predict economic
outcomes, whether found sustainable or volatile asymmetric (Chen, Zhong & Chen, 2020 and
Oikonomou, Platanakis & Sutcli, 2018). Stock markets are perceived as an indicator of
economic growth and economic function in a country (Bernardi & Catania, 2018). Security
trading to optimise the capital and accumulation of funds by investors are the primary functions
that position the liquidity against invested money. The fall and rise in stock market prices impel
the investors to adopt diversification decisions and ways of investment efficiently as well as
effectively (Kellner, Lienland & Utz, 2019 and Khan et al., 2019). Black (1976) and Christie
(1982) for the first time introduced the well elucidated asymmetric volatility. However, an
empirical experiment is evident on the asymmetric volatility of an asset even with zero leverage
effect (Hens & Steude, 2009 and Hasanhodzic & Lo, 2011). In comparison, the alternative
justifications on this phenomenon have been provided but still unexplained (Talpsepp &
Rieger, 2010; Bekaert & Wu, 2000 and Jayasuriya et al., 2009).

The impact of shocks and volatility accelerates asymmetries in stock markets, raising the
chances of a global financial crisis. The volatility in stock market returns resulted in economic
association in it, and a more contagious effect in a period of a global financial crisis (GFC)
(Hkiri, Hammoudeh & Yarovaya, 2017). Despite the fact that the spread of a GFC increases
from region to region (Dymski, 2005), however, the investment in Islamic stocks is preferred
more than in conventional stocks during the GFC period (Dewandaru et al., 2014; Bin Mahfouz
S. & Ahmed, H, 2016 and Hkiri et al., 2017). On the other hand, several studies have rejected
this hypothesis (Hammoudeh et al., 2014; Ajmi et al., 2014; Jebran et al., 2017; Shahzad et al.,
2017). But on practical grounds, the global capital markets have witnessed an expansion in
Islamic securities during the last decades and are considered filtered assets. The sharia-
compliant assets not only expanded in Islamic emerging markets but further in conventional
capital markets. The international financial system got innovated with the introduction of
Islamic stocks and bonds. The Islamic stock is predicted better than traditional stock and hence
more profitable (Narayan & Bannigidadmath, 2015; Aloui et al., 2016). But remarkably, the
co-movement of the stock market & behaviour (shocks) remained a controversial issue in
finance literature (Aloui & Hkiri, 2014). But the fact remains that stock markets slow down the
economy, cause distress, and increase volatility (Zhou et al., 2012; Bissoondoyal et al., 2018;
Roni et al., 2018; Sehgal et al., 2018; Kirkulak, Uludag & Khurshid, 2019 and Sznajderska,
2019).
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There are several studies on asymmetric volatility of conventional stocks but limited to Islamic
stocks, yet, none of the work has been conducted to explore asymmetric shocks on Islamic
stocks. In this regard, this study attempts to fill the gap by estimating the asymmetric volatile
effect of shocks on Islamic stock markets and comparing it with conventional stock markets.
Particularly, the study investigates the performance of Islamic stock returns and their volatility
with regard to conventional stock markets and by analysing sustainable asymmetric effects of
shocks during the period of a global financial crisis. This study explores an explanation on
proofs that disclose that the stock market is asymmetric. Investors are influenced more when
the returns are found negative (Engelberg & Parsons 2016). Hence, the analysis of this study
focuses on the following logic, as highlighted by Andrei & Hasler (2015): since consideration
is relevant to volatility, the rise of asymmetric volatility depends on asymmetric attention.
Moreover, if there is no attention of investors to firm or market, then there is no asymmetric
behaviour. Hence, a higher level of attention should create higher asymmetry and a higher level
of volatility asymmetry.

The remainder of this paper is divided into the following sections. Section 2 is based on a
literature review. Section 3 explores the data and methodology used for data analysis. Section
4 investigates the results and discussion on analysis. Section 5 is on concluding remarks and
recommendations.

2. Literature Review

The theoretical framework of an efficient market hypothesis (EMH) explores a fair game model
(Fama, 1970). The random behaviours of stock indicate that stock prices are unpredictable, and
available information is fully absorbed by stock returns. There are three types of EMH; a weak
form of efficiency, a semi-strong form of efficiency and a strong form of efficiency. The
random walk model represents that the stock prices floated independently over random
parameters. The theory of EMH particularly extracts volatility of security returns, which negate
autoregressive process to explore the possible expectedly existence of volatility.

Much importance has been given to time series and linear models (Brooks, 2008). The
phenomenon is explained into three types of parameters. Leptokurtosis: The fat-tailed
distribution of the tendency of returns shows a surplus of average peak values; Clustering
volatility/Pooling: The trends or volatility in financial markets occur in clusters. The larger the
sign in terms of negative/positive, the larger the returns expectedly or vice versa (Mandelbrot,
1963); The Leverage Effect: The volatility for leverage can be noticed in an increase of a larger
price or magnitude of the same level. The financial data are assessed through nonlinear (ARCH
(1,1) GARCH (1,1) models (Brooks, 2008).

The financial theoretical framework suggested that the association between the variables could
be explored but restricted to financial theory. The closure of linearity & nonlinearity is decided
through the distribution of data or magnitude significantly featured. The researchers explained
many options for applying nonlinear models to financial series. The asymmetric trends could
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be explored through asymmetric models in the way of the support of mean & variance. The
available theories are evident for motivating to explore the problems, and may provide a
solution through extended attributes for stock markets.

2.1. Hypotheses Development

The concept of the capital asset pricing model was initially proposed by (Sharp, 1964; Lintner,
1965). This model was based on optimisation of mean and variance phenomenon (Markowitz,
1952). The theoretical framework suggested that the risk of non-diversifiable assets is
proportional to returns of an individual asset expectedly and the above risk-free rate. The theory
further explored that all available portfolios comprise returns of an asset and should be
measured in equity markets. The model based on risk factors for macroeconomic factors was
proposed by Ross, Roll and Chen (1986). Moreover, Fama and French (1993) introduced the
extended model CAMP, SMB & HML for measuring the risk factor for macroeconomics
factors. Later Carhart, (1997) further modified it into a three-factor model, adding a momentum
factor.

As far as the average returns used to explore the performance estimation of stocks regarding
previous years is concerned, the volatility is included in the asset pricing model being an
extended parameter. This approach is explained as modeling of asset pricing & inclusion of
conditional volatility. Many researchers have explored the asymmetric effect by various
techniques. The results showed that the asymmetric effect could predict stock returns, GARCH
(1,1), ASAR E-GARCH (1,1) and models used (Lobo, 2000). The supportive mean reversion
behaviour of the stock to real interest rate was explored using TAR, EQ-TAR, C-TAR, M-
TAR, SEQ-TAR in the UK (Coakley & Fuertes, 2002). The asymmetries in the financial series
are cyclical in nature, explored through GARCH (1,1) & E-GARCH (1,1) models (Koutmos &
Martin, 2003). Many other researchers have tested asymmetric behaviour by applying different
GARCH modeling and found mixed results (Joseph & Vezos, 2006; Ferreira, Menezes &
Mendes, 2007; Wang &Thi, 2010; Brooks et al., 2010; Dean, Faff, and Loudon, 2010;
Haughton & Iglesias, 2012; Fadiran & Ezeoha, 2012).

The asymmetric volatility in financial markets is dominated to cluster in such a way that a
period of volatility is explored to persist upon the market returns to normality. Hence, the
researchers explained that a change in stock volatility is predicted as random and time-variant.
The difference in stock market returns and volatility is crucial to understand. Market
segmentation is essential to investigating potential benefits significantly from investment in
emerging markets. The facts have been possibly a great deal to look into (Errunza, 1994; Ben-
Zion et al., 1996; Friedman, 1998). The stock market volatility of London, New York and
Tokyo has been investigated, to observe the impact of bad news and good news using the E-
GARCH (1,1) model on daily returns (Koutmos & Booth, 1995). They have observed that
asymmetric market volatility is more prominent, but the effect found is inconsistent in the
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source of risk for nonmarket (Braun et al., 1995). The inconsistency and risk in stock markets
explore the linkages between stock markets and the mark of a financial crisis.

A bulk of literature covers the scope of the financial crisis and explores the asymmetric linkages
of stock markets. Some studies considered individual countries among exceptionally focused
on asymmetric volatility in international stock markets (Michel, 2011 and Liow, 2012). The
financial crisis has influenced different regions or globally but the degree of asymmetric
volatility among stock markets is found differently. Research has been conducted to observe
the effect of the financial crisis and the existence of co-movement in stock markets of countries,
i.e., Brazil, China, India, Russia and the US (Aloui, Aissa & Nguyen, 2011). The stock markets
were predicted more integrated during the global financial crisis (GFC), and gold prices
enhanced the performance of stock markets of BRICS countries, respectively (Yamani &
Swanson, 2014 and Mensi, Hammoudeh, Yoon, and Nguyen, 2016). The asymmetric effect is
largely pronounced when all the sectors are considered (Barunik, Kocenda & Vacha, 2016).
Most of the studies are conducted to explore the effect of asymmetric market conditions on
returns of conventional stocks. But this study is conducted to examine the impact of asymmetric
market conditions on Conventional stock as well as on Islamic stocks and during the period of
a global financial crisis (GFC). The asymmetric effect can be observed to evaluate the
performance of stock markets (Conventional and Islamic) during the period of a global
financial crisis (GFC) with the help of the hypothesis below:

Hi: Asymmetric market conditions have a larger influence on returns and volatility of
Conventional Stock Markets during the global financial crisis.

H>: Asymmetric market conditions have less influence on returns and volatility of Islamic stock
markets during the global financial crisis.

3. Data and Methodology
3.1.Data

The data for this study comprise stock market prices (Islamic & Conventional), Shanghai Stock
Exchange (SSE-China), Bombay Stock Exchange (BSE-India), Pakistan Stock Exchange
(PSE-Pakistan) and Dow Jones Stock Exchange for Malaysia (DJIM), Jakarta Islamic Stock
Market for Indonesia (JKI1) & Dow Jones World Islamic Index (DJWI1) respectively. The data
were collected from yahoo finance and DataStream websites for the period from 04 Jan, 2005
to 30" Dec, 2015, which includes the period of a global financial crisis (GFC). E-Views, Stata
and Ox-Matrix software were used.

3.2. Measurement of Stock Returns
3.2.1. Calculation of Returns

The returns are calculated as under:
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Whereas, P; denotes as the price of stock market index at time t. P,_;is price of stock market

index at previous times.

3.2.2. Returns, Volatility & Asymmetries in Markets

The model for investigating the impact of information asymmetries on returns and volatility is

employed as under.

Xe = ag+ BXe1 + V62 + 91(D)¢ + &

Whereas, the X, indicates, returns at time t, «, as constant, 5, y&¢ are coefficients and slopes.
5% denotes as variance &, as error term at time t, the value of ¢ if found significantly positive,
then the returns for bullish market perceived as higher. The equation is modeled as under.

p q m
Ve = Yo+ z (Si Viq + Z yj,uf_j + Z Mka (02)
i=1 =1 k=1

Whereas, Bullish is equal to “1” otherwise “0” as dummies. If there would be a significant
value of § then that means that the volatility is persistent to the volatility in the next period.

4. Results & Discussion

The data for all the conventional and Islamic stock market returns were used from Jan 04, 2005
to Dec 30, 2015, covering the period of the global financial crisis. The J.B stands for Jarque
Bera statistics, used for measuring normality. The Shanghai Stock Exchange (SSE), Bombay
Stock Exchange (BSE), Pakistan Stock Exchange (PSE), Dow Jones Islamic Index Malaysia
(DJIM) and Jakarta Islamic Index (JKII). The stocks of PSE generated higher average returns
but SSE and BSE stocks remained riskier, as shown in table 1.

Table 1. Estimation of Descriptive Statistics of SSE, BSE, PSE, DJIM and JKII

Indexes Mean (%) Std. Dev. Skewness Kurtosis J.B P-
value
SSE 0.0015 0.0643 -3.7957 34.5831 5715.2520  0.0000
BSE -0.0007 0.0382 1.0529 6.7547 100.3805 0.0000
PSE 0.0002 0.0278 0.6135 8.4780 170.7001 0.0000
DJIM -0.0026 0.0265 -1.1784 9.8351 283.1481 0.0000
JKII -0.0276 0.3443 -6.0512 66.5018 22635.9800  0.0000
DJWI
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SSE, BSE and PSE are negatively skewed but DJIM remained positively skewed. The Jarque
Bera test for normality confirms exodus from normality regarding all the market returns, as
shown in the graph below (figure 1). The data were collected from Yahoo Finance, Bloomberg
and investing.com websites.
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Figure 1: The Jarque Bera test for normality

Table 2 describes the results of returns, volatility and asymmetric market conditions for SSE,
BSE, PSE (Conventional markets) & DJIM, JKII, DJWI (Islamic Markets). The bearish and
bullish effect in the market observed by the value of 6,if found significantly positive. The
results predicted that the returns of SSE-China were found higher during the bullish period.
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Table 2. Estimation of GARCH (1,1) in Mean for Returns, Volatility & Asymmetric Market
Conditions (SSE, BSE, PSE, DJIM, JKII & DJWI1), the determination of the sustainable impact
of Asymmetric Market Conditions on Returns during the Global Financial Crisis (GFC).

Conventional Stocks Islamic Stocks
Statistics Parameters | SSE(China) | BSE(Ind) | PSE(Pak) | DJIM(Mal) | JKII(Indo) DJWI
ay -0.02041 | -0.009886 | -0.009322 | -0.007753 | -0.02021 | -0.003165
p-value <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001
B 0.024774 | 0.042587 | 0.056823 | 0.089798 | 0.068488 0.210699
Mean p-value 0.4451 0.0355 0.0042 <0.00001 | <0.00001 | <0.00001
Equation |y 2.93924 -0.255861 | 0.028541 | 3.430209 | 4.306776 0.082884
p-value 0.5308 0.949 0.3385 0.4093 0.2249 0.0003
0, 0.030395 | 0.029769 | 2.936358 | 0.023061 | 0.029732 0.00681
p-value <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001
Yo 5.78e-04 | 0.00000359 | 0.00000843 | 0.0000337 | 0.0000848 | -0.00000489
_ p-value <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 0.523
Variance | § 0.089044 0.983875 | 0.925576 | 0.0082337 | 0.005284 0.000563
Equation 5 value <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001
Y1 0.998954 | 0.216039 | 0.232095 | 0.000706 | 0.009547 0.000571
p-value <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001
AlC
— Statistics -5.98796 | -6.230495 | -6.26734 -6.89571 -6.34758 -6.31862
SIC —
Diagnostic | Statistics -5.92893 | -6.214608 | -6.24831 -6.8882 -6.328931 | -6.29523
Testing Log
— Likelihood | 8098.758 | 8288.339 | 8333.351 9085.23 8428.876 5547.827

The asymmetric pattern observed as when the value of 6, predicted positive. This situation
explores that the volatility of current prices is influenced by past prices. The volatility in the
next period was found persistent as per the past period and calculated by the significant value
of §. The asymmetries in markets were observed significantly by the value of y,. The returns
of BSE-India were found higher during a bearish period as the value of 6, found positive. The
volatility in current market price is influencing by past prices and found to be asymmetric in
behaviour. The volatility in the next period was persistent & significant, observed by the value
of §. The markets are exploring asymmetric behaviour, observed through the significant value
of y;.

The estimation of volatility for measuring the bullish effect for the DJIM stock market index
was observed by the value of 6,. The value of 6, was found to be significantly positive and
the returns higher in the bullish period than the bearish period. The asymmetric behaviour for
this market was observed and the volatility in the next period was found persistent by the value
of §. The stock market of JKII and its behaviour remained significant and asymmetric,
observed by the value of y,.The bullish effect for the JKII stock market was found to be
significant & positive, observed through the value of 6,. The returns were higher in the bullish
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period than the bearish period. The volatility in the current price of the stock market is
influencing the past price of the stock market as the value of 6, found positive and the volatility
in the next period was found persistent by the value of §. The bullish effect for DJWI stock
markets was estimated by the value of 6, and found positive, as well as higher in bullish period
than bearish period. Overall results predicted that returns in the bullish period were found to
be higher than that of bearish period regarding both the Islamic stock markets and
Conventional stock markets. The impact of the asymmetric market condition on returns for all
the stock markets was found persistent that explored that the volatility in the next period
contributed, but less for Islamic stock markets than Conventional stock markets during the
period of the global financial crisis (GFC).

Table 3 illustrates the results of GARCH (1,1) in mean regarding exposition of volatility effect
as bullish & bearish stock markets in SSE, BSE, PSE, DJIM, JKII & DJWI. The volatility of
returns as a bullish stock market predicted higher with low volatility and a strong risk-return
relationship.

Table 3. Estimation of GARCH (1,1) in Mean for Returns, Volatility & Asymmetric Market
Conditions (SSE, BSE, PSE, DJIM, JKII & DJWI), determination of the sustainable impact of

Asymmetric Market Condition on Volatility during the Global Financial Crisis (GFC).

Conventional Stocks Islamic Stocks
Statistics Parameters | SSE(China) | BSE(Ind) | PSE(Pak) | DJIM(Mal) | JKII(Indo) DJWI
@ 0.003679 0.088493 0.088807 0.021058 0.070208 | 0.0000902
p-value <0.00001 <0.00001 | <0.00001 | <0.00001 | <0.00001 07596
E'V'e?_” B 0.04683 0.021071 0.047689 0.063298 0.059946 0.345183
quation 1 ».value 0.2164 0.3695 0.0004 <0.00001 | <0.00001 | <0.00001
4 -2.7262 -540.2027 | -514.4865 | -133.565 | -402.6658 -0.38079
p-value 0.4886 <0.00001 | <0.00001 | <0.00001 | <0.00001 0.7858
Yo 0.000208 0.000323 0.000284 1.46E-05 0.00028 | -0.00000224
p-value <0.00001 <0.00001 | <0.00001 | <0.00001 | <0.00001 <0.00001
6 0.78369 0.009128 | -0.003298 | 0.0198246 | 0.000258 0.000465
p-value <0.00001 0.7618 0.3655 0.0844 0.905 <0.00001
Vari Y1 0.26426 -0.000852 | 0.000847 0.027746 0.002258 0.870775
Eg;‘;ﬁgﬁ p-value <0.00001 0.2247 0.376 <0.00001 | <0.00001 | <0.00001
Uy -0.000021 | -0.0000709 | -0.0000578 | -0.000029 | -0.000018 | -0.000022
p-value <0.00001 <0.00001 | <0.00001 | <0.00001 | <0.00001 <0.00001
AIC
— Statistics -5.48233 -5.89356 -5.98754 -6.80869 | -6.027958 -6.25459
SIC —
Statistics -5.46529 -5.87653 -5.94275 -6.79068 -6.00089 -6.22929
Diagnostic | Log
Testing | — Likelihood 7399.423 7866.943 8075.105 8982.376 8157.389 5498.842
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The volatility regarding bearish markets was found to be higher than bullish markets, explored
by the negative values of x, regarding all the markets, i.e., SSE, BSE, PSE, DJIM, JKII &
DJWI but minimal in Islamic stocks compared to conventional stocks as the magnitude was
lower. This indicates that the returns in bullish stock markets are found to be higher at the time
of low volatility. This indicates a better risk-return relationship. The overall results predicted
that there was a bullish effect for all the Islamic stock markets as well as Conventional stock
markets, observed through the negative values of x, which explored higher with low volatility.
This examined that there is a better risk-return relationship. The impact of the asymmetric
market condition on volatility in Islamic stock markets was perceived as lower than
conventional stock markets during the global financial crisis (GFC).

5. Conclusion

The theory of asymmetric market conditions plays a vital role in stock volatility and introduces
a concept of mean-variance portfolio optimisation during the period of a global financial crisis.
The popular normality assumption for financial series and asymmetric market conditions based
on mean-variance is far from valid due to skewness and clustering of volatility. The
optimisation of mean-variance devalues the risk in a way that variance is considered an
indicator to control all risks associated with an investment. The presence of asymmetries in
financial time series produces unfavourable signals to markets. The asymmetric market
conditions challenge the efficiency of markets and impact the perception of investors to make
decisions of investment. The confidence of investors may enhance the market and the
improvements in markets increase trust, which reduces the frictions and the anomalous
behaviour of markets. The study investigates the impact of the asymmetric market conditions
on returns & volatility for both the Islamic stock markets and conventional stock markets
during a global financial crisis. We used GARCH (1,1) (Mean & Variance equation) to predict
the bullish/bearish impact on stock markets. The bearish and bullish effect is found in the
markets but the bullish effect is higher. The volatility in the next period was found persistent
& significant. The markets are exploring asymmetric behaviour. The returns were higher in the
bullish period than the bearish period. The volatility of returns as the bullish stock market
predicted, is higher with low volatility and a strong risk-return relationship. The impact of
asymmetric market conditions on returns & volatility for Islamic stock markets was found less
than conventional stock markets during a global financial crisis. It means that the asymmetric
market volatility can be hedged during financial turmoil. In fact, choices of asymmetric market
conditions on returns and volatility represent the governance tools that preserved the efficiency
of governance and enhance the ability to determine value creation. The value creation may
provide a way to diversify the risk for optimal capital structure. In this regard, the determination
of the impact of asymmetric market conditions during the global financial crisis on returns and
volatility of stocks enhance proficiency to achieve optimal investment decisions.
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