S I Istanbul Business Research, 50(2), 215-233
; % STANBUL DOI: 10.26650/ibr.2021.50.861135
2 ~ UNIVERSITY http://ibr.istanbul.edu.tr/

Y st PRESS http://dergipark.gov.tr/ibr

Submitted: 14.01.2020

Istanbul Business Research s oo 0m

Last Revision Received: 08.03.2021
Accepted: 26.05.2021

RESEARCH ARTICLE

An Analysis of the Stock Market Volatility Spread in
Emerging Countries

Murat Akkayal

Abstract

This article provides results on the volatility spread for stock markets in emerging economies. Empirical studies on
determining or predicting volatility in national and international financial markets provide information for investors.
The aim of this study is also to analyze volatility spreads from the United States of America, France, Germany, Japan
Turkey, China, India, Indonesia from emerging markets within the scope of EGARCH models, which take into account the
asymmetric effects using daily stock returns for the period of January 2008 - April 2020. The a symmetric effect parameter
(A or ut-i/ht-1) appears to be negative and statistically significant at 1% for all countries, except the Shanghai Composite
Stock Exchange, China. This result shows that the asymmetric effect, or the leverage effect in other words, is valid in stock
markets other than China. The volatility spreads from the Dow Jones Industrial Average Index — USA to Borsa Istanbul
and the Shanghai Stock Exchange — China. Also, the S & P 500 Index — USA is significant on the volatility spread of the
Borsa Istanbul and Shanghai Stock Exchange. The volatility spread between Jakarta Stock Exchange - Indonesia and Borsa
Istanbul is two-way and mutual.

Keywords

Volatility, Contagion, Stock Market, E-Garch, Emerging Countries

Introduction

99 ¢

The concept of volatility means “sudden leaps up and down,” “sudden change” or “vari-
ability.” Financial globalization, technological innovations, competition and foreign capital
investments increase the interdependence of financial markets and lead to the spread of vola-
tility between markets. Volatility spread begins with a shock occurring in a market that inc-
reases volatility in other markets. Stock price volatility is also a sudden variation in the price
of any security. Volatility can make stock investments risky and affects investors’ decision

making processes in financial markets by creating uncertainty. Thus, return, volatility and
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their interactions should be taken into consideration to realize an effective portfolio manage-
ment. Also, the protection of investors in the capital market is closely related to the concept
of an efficient market. However, unexpected events such as Corona Virus (COVID-19) cause
sudden changes in the prices of financial assets. In other words, they cause significant and
high volatility in asset prices. High levels of volatility mean high risk, which further increases
the need to measure risk and provide protection from those risks. The volatility spread occurs
when the prices determined by investors trading in the international financial markets are
affected by the information flow. The United State of America Central Bank (Fed) announced
that it would start to decrease bond purchases on May 22, 2013. Then, foreign investment
funds flowing into the emerging market economies started to decrease. The Fed also started
to increase interest rates in December 2016 after a 10-year break. The Fed increased the
funding interest rate to 2.25 - 2.50 percent on December 19, 2018. Volatility in the markets
of emerging countries increased in parallel with the Fed’s increasing funding interest rates.
The turbulence experienced in international financial markets in the last 20-25 years and
the intensive uses of derivative products for the purpose of hedging and speculative income
lead to huge interest in forecasting the actions in financial markets. Thus, many studies have
been conducted to model volatility in financial markets. Volatility is a measure of the width
of a series relative to the rthythm of deviation from a certain mean. When the risk of the se-
ries is revealed, the knowledge of the volatility structure can serve as an input in investors’
decisions (Gujarati, 2011). In order to model the volatility in the financial time series, it is
necessary to determine the features such as kurtosis, volatility clustering and the leverage
effect first introduced by Black (1976). The variances of errors in the financial time series are
not stationary, but they are also usually heteroscedastic. Thus, traditional time series analysis
models based on the homoscedasticity assumption are insufficient. Engle (1982) developed
the Autoregressive Conditional Heteroscedasticity (ARCH) model to predict the variance
varying over time by considering the dynamic structure of financial assets. Both the presence
of various restrictions on the ARCH model and the existence of drawbacks such as negative
parameter estimates are eliminated with the model developed by Bollerslev (1986) and the
ARCH model has been converted into the GARCH (Generalized Autoregressive Conditional
Heteroscedasticity) model.

The Corona Virus (COVID-19) epidemic, which started in China at the end of December
2019, increased the volatility in the stock and foreign exchange markets and created signifi-
cant pressure for the markets. This study examines the impact of volatility on stock markets
in emerging countries. The aim of the study is to analyze volatility spreads in United States
of America (USA), France, Germany, Japan from developed markets and Turkey, China,
India, Indonesia from emerging markets within the scope of EGARCH models, which take
into account the asymmetric effects using daily stock returns for the period of January 2008
- April 2020.
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Motivation

Determining the mechanism of the spread of volatility from one market to another will
initially guide investors in the decision-making process. In addition, it will provide impor-
tant information to policymakers regarding the evaluation of relations between markets and
policy making within this scope. Thus, the spread of volatility between stock markets has a
large place in finance literature. But the studies on the relationship between expected returns
and volatility have conflicting results. Most of them examine developed countries’ markets,
particularly the U.S. stock market, and typically employ ARCH and GARCH models instead
of linear time series models. Earlier studies determined a positive and significant relationship
(French et al. 1987; Eun & Shim, 1989). The volatility spreads from the USA towards Japan
and England and from England to Japan (Hamao et al. 1990). Sheng and Tu (2000) emphasize
that the US stock market index has a dominant effect on Asian countries during the crisis peri-
od. But Baillie and DeGennaro (1990), Shin (2005) and Theodossiou and Lee (1995) observe
a positive but insignificant effect.

ARCH models, called volatility models, started to be used in the literature with the emer-
gence of time series with heteroscedasticity by Engle (1982). Another type of study is on the
asymmetric volatility spread in financial markets. GARCH models are generally preferred
in such studies. Kanas (1998) examines the volatility spread in London, Frankfurt and Paris
stock markets with the EGARCH model for the period of 01.01.1984-12.07.1993. A mutual
relationship between London-Paris and Paris-Frankfurt occurs. One-way spread occurs from
London to Frankfurt. These markets are more interconnected in the post-collapse period. Ng
(2000) shows the magnitude of the volatility spread from Japan and the USA towards stock
markets in six Pacific markets using the two-variable GARCH (1.1) model. Features such as
liberalization, exchange rate changes, and trade size significantly affect the world and regi-
onal market over time. Volatility spreads from Hong-Kong, the USA, Japan and UK stock
markets towards Singapore (Bala & Premaratne, 2004). The volatility of Asian stock exc-
hanges is more affected by the Japanese stock market than the US stock market (Miyakoshi,
2003). Engle et al. (2012) investigated the daily volatility spread in eight East Asian markets
for the period 1995-2006 by the Multiplication Error Model. The September 2001 terrorist
aggression had little effect and the Asian crisis swell outs the spread of the volatility. Also,
volatility spread among 6 Asian exchanges increased after the Asian crisis (Lee, 2009). Vola-
tility spread and effects are available in CAC40-French Stock Market Index, DAX-German
Stock Market Index, FTSE100 - England Stock Market Index and S&P 500 Index - USA in
the period of 05.01.2004 - 01.01.2009 using the BEKK GARCH and DCC GARCH model
(Xiao & Dhesi, 2010). Significant information flows from Hong Kong, Korea, Singapore
and Thailand to India without many lags. The unforwarded information reaches the mar-
kets the next day (Mukherjee & Mishra, 2010). The USA stock index significantly affects
Egypt and Israel stock indices (Abou-Zaid, 2011). Also, continuous volatility spread from the
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USA to South Africa occurs (Yonis, 2011). Joshi (2011) examines the return and volatility
spread in Asian stock markets with the GARCH-BEKK model using data from 02.02.2007-
29.02.2010. It turns out that bilateral returns, shock and volatility spread among most of the
stock exchanges, and their volatility spreads are more than cross volatility spreads. The bad
news in the stock markets of the six emerging countries (Brazil, Russia, Mexico, India, China,
South Africa) have a greater impact on the volatility of prices, and negative shocks in stock
returns cause disproportionate increases in volatility (Tripathy & Garg, 2013). Considering
the pre-crisis and crisis period, volatility in the US markets affects both the Euro and Emer-
ging Market Economies, but it is not affected by any of these markets. In addition, volatility
in emerging markets has an impact on eurozone volatility in both periods, but volatility in
the eurozone does not affect emerging markets in the pre-crisis period (Biiberkdkii, 2013).
The United States and Islamic stock markets (Turkey, Indonesia, Pakistan, Qatar, Malaysia)
had a weak relationship for the period of January 2008-January 2013 (Majdoub & Mansour,
2014). For the eight major economies of the Asia/Pacific region in the period 1997-2013,
volatility spread was more pronounced compared to the contagion effect (Islam et al. 2013),
The four stock indices in China have also a very strong ARCH effect on returns (Xie & Hu-
ang, 2013). However, in the period of 01.01.2007-31.12.2013, US market news significantly
affected BRICS (Brazil, Russia, India, China and South Africa) markets except Brazil and
China (Kishor & Singh, 2014). Also, significant returns and volatility spreads occur between
the US and BRICS exchange rates and trading sectors (Syriopoulos et al. 2015). Li and Giles
(2015) report a one-way volatility spread from the USA to Japan and other Asian countries. In
the stock returns between 1994 and 2016, the relationships between emerging markets were
lower than those between developed markets and tended to increase during financial crises
(Bala & Takimoto, 2017). In the period of January 1999 - January 2015, the volatility of the
Malaysia stock exchange and 14 developed and developing country stock exchanges is rela-
ted not only to its lagged values but also to the spread of volatility from other countries. Also,
significant volatility spread occurs on the Malaysian stock market, which is evidence of the
growing market integration of most of the stock indices (Qian & Diaz, 2017). In the period of
09.12.2008-01.22.2016, both one-way and two-way volatility spreads occured between the
stock markets of Developed 7 countries. There is evidence of asymmetric causal relationships
between volatility shocks (Ozer et al. 2016).

The determination of volatility spread and testing of volatility models in indices within
Borsa Istanbul have become widespread especially since the 2000s, and Borsa Istanbul 100
Index volatility has an ARCH effect (Doganay, 2003; Duran & Sahin, 2006; Akgiin & Sayyan
(2007); Seviiktekin & Nargelegekenler, 2006; Atakan, 2009). After the 2008 financial crisis,
studies testing the effects of volatility on Borsa Istanbul Stock Exchange with the help of
GARCH models have increased significantly (Tiilin, 2009, Cagil & Okur, 2010; Yorulmaz &
Ekici, 2010; Giiris & Sagildi, 2011; Demir & Cene, 2012; Evlimoglu & Condur, 2012; Cukur
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etal. 2012; Kutlar & Torun, 2013; Er & Fidan, 2013; Samirkas & Diizakin, 2013; Demirhan,
2013; Demirgil & Gok, 2014; Karabacak et al. 2014; Giirsoy & Balaban, 2014; Gokbulut
& Pekkaya, 2014; Eryilmaz, 2015, McMillan et al. 2016; Kirkulak & Ezzat, 2017, Baykut
& Kula, 2018; Kocabas, 2019,). In addition to GARCH models, the EGARCH model can
estimate volatility, taking into account the asymmetry of the shocks. Yildiz (2016) tests the
validity of the conditional variance models in Borsa Istanbul with daily data covering the pe-
riod between January 05, 2000 and December 9, 2015. The returns on the stock exchange are
more affected by the negative or bad news coming to the market and volatility in the indices
is valid. Following the shocks experienced in the emerging markets, permanent deviations
occur in the returns of the stock markets. Negative shocks increase volatility compared to
positive shocks, and the volatility spread mechanism between the markets is asymmetrical
(Bayramoglu & Abasiz, 2017). Degirmenci and Abdioglu (2017) analyze the volatility spre-
ad from USA, Canada, China, Japan, South Korea, Germany, Britain, Switzerland and Greece
to fragile markets (Brazil, India, Indonesia, South Africa, Turkey, Hungary, Poland and Chile)
between January 2006 and June 2015 with the EGARCH model. Except for the American,
Asian and European stock markets and Indonesia, the leverage effect for the fragile octets’
stock markets and the volatility spread from the stock markets of developed countries towards
the stock markets of the fragile octets take place. For the period of 2013 - 2017, Indonesia,
Mexico, Nigeria, the Philippines and Turkey stock markets have no advantage over the others
in terms of information and market efficiency. Similar to the spread of returns, information
shocks spread asymmetrically across countries (Celik et al. 2018). Turkey and United King-
dom stock markets don’t expose to volatility spread from other markets, but it takes place in
Germany, China and Russia for the period of 2011-2016 (Dedi & Yavas, 2016). Except for
the stock markets of America, Indonesia, Asia and Europe, there is a leverage effect in the
stock markets of fragile countries and the volatility spreads from developed markets to the
fragile markets. The stock markets of Indonesia, Mexico, Nigeria, the Philippines and Turkey
had no superiority over others in terms of information and market efficiency in the 2013 -
2017 period. Similar to the spread of returns, information shocks also spread asymmetrically
between countries (Celik et al. 2018). Turkey and UK stock markets were not exposed to the
volatility spread from other markets, but the volatility spread occurred in Germany, China and
Russia for the period of 2011-2016 (Dedi and Yavas, 2016).

Data and Methodology

An economic crisis could spread to other economies for unexplained reasons. The term
“contagion” was first proposed by Masson (1998) to distinguish this sprawl from those based
on economic connections. The process in question is described by Dornbusch et al. (2000)
and is defined as “irrational events” and “financial contagion,” which is also defended by the
World Bank. Fry et al. (2008) uses the contagion effect to describe changes in the moments of
distribution during a financial crisis that cannot be explained by market fundamentals.
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Volatility spread is also another type of contagion. Thus, this study attempts to determine
volatility spreads of United States of America (USA), France, Germany Japan from develo-
ped countries and Turkey, China, India, Indonesia from emerging markets using daily stock
returns for the period of January 2008 - April 2020 and covers nine countries and 3.108 ob-
servations. Thus, this study attempts to determine volatility spreads from developed markets
to emerging markets using daily stock returns for the period of January 2008 - April 2020 and
covers nine countries and 3,108 observations. Table 1 shows variables and abbreviations.
The null hypothesis of this study is that there is no volatility spread among emerging markets
stock exchanges. The alternative hypothesis is that there is a volatility spread among emer-
ging markets stock exchanges.

Table 1

Variables

Abbreviation Variable

BIST100 Borsa Istanbul 100 Return Index - Turkey
DOW JONES Dow Jones Industrial Average Index - USA
SP 500 S&P 500 Index -USA

NIKKEI 225 Tokyo Stock Market Exchange - Japan
DAX German Stock Market Index
CAC40 French Stock Market Index

INDIA NIFTY 50 - India Stock Market Index
SHANGHAI Shanghai Composite Stock Exchange - China
INDONESIA Jakarta Stock Exchange - Indonesia
BOVESPA Brazil Stock Exchange

Source: Author

Descriptive statistics of the stock markets of developed countries are shown in Table 2.

Table 2
Descriptive statistics of the stock markets of developed countries for the period of January 2008 - April 2020
SP 500 DOW DAX CAC40 NIKKEI
Mean 2479.52 16611.52 8970.97 4333.27 15225.96
Median 1846.11 16179.37 9250.10 4318.60 15157.20
Maximum 29551.42 29551.42 13789.00 6111.24 24270.62
Minimum 676.53 6547.05 3666.41 2519.29 7054.980
Std. Dev. 4018.68 5690.21 2678.42 795.98 5012.80
Skewness 5.69 0.47 0.01 0.07 0.11
Kurtosis 34.88 2.13 1.68 2.07 1.62
Jarque-Bera 148476.70 209.92 225.82 113.71 254.29
Sum 7706373 51628591 27881790 13467812 47322296
Observations 3108 3108 3108 3108 3108

Source: Author

DOW has the highest standard deviation, and CAC40 has the lowest standard deviation.
The skewness coefficients of the stock returns series of all countries are positive. In other
words, the distribution of returns is right-skewed. Jarque-Bera statistics show that the series
are normally distributed.
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Descriptive statistics of the emerging countries’ stock markets are presented in Table 3.

Table 3
Descriptive statistics of the stock markets of emerging market for the period of January 2008 - April 2020
BIST100 BOVESPA INDIA INDO
Mean 73487.05 64066.48 7258.12 4401.87
Median 75476.30 60760.50 6324.78 4584.84
Maximum 123556.10 119528.00 12362.30 6689.28
Minimum 21228.30 29435.00 2524.20 1111.36
Std. Dev. 22558.89 16755.52 2494.26 1407.22
Skewness - 0,16 1.16 0.32 - 0,49
Kurtosis 2.53 4.17 2.01 2.34
Jarque-Bera 42.58 868.80 177.98 179.49
Observations 3108 3108 3108 3108

Source: Author

Borsa Istanbul, Turkey has the highest standard deviation and Jakarta SME, Indonesia has
the lowest standard deviation. Bovespa and Indian SME are right-skewed as Borsa Istanbul,
Turkey and Jakarta SME, Indonesia are left-skewed. The kurtosis coefficients of all count-
ries’ return series except BOVESPA are greater than 3. In other words, they are leptokurtic.
Jarque-Bera statistics show that the series are not normally distributed.

GARCH model is the one of best explanatory methods to determine the asymmetrical
effect of the volatility spread from a stock market to another and the shocks in the stock mar-
kets. EGARCH is a widely used method to detect the asymmetric effect in the stock markets,
or in other words, leverage effect. Thus, this study prefers the EGARCH model.

In classical linear regression models, the variances of the error terms of the predicted mo-
dels are assumed to be constant over time, in other words, homoscedastic. However, it has
been observed that the variance of the error term can be changed in the findings resulting
from the estimation of econometric models that use both horizontal section and time series
data. In the literature, this is called Heteroscedasticity. Thus, the constant variance assumpti-
on in traditional time series models is abandoned. It is possible to model the conditional mean
and variance of a series simultaneously with the Autoregressive Conditional Heteroscedastic
(ARCH) model that was introduced to the econometrics literature by Engle (1982). The Ge-
neralized ARCH (GARCH) model, which is the extension of the ARCH model, was develo-
ped by Bollerslev (1986) in order to overcome the practical difficulties of the ARCH model.
The difference of the GARCH model from the ARCH model is that conditional variance lags
are also included in the conditional variance equation. Thus, the conditional variance model
carries properties of autoregressive and moving averages together. In symmetrical ARCH
and GARCH models, the effect of positive and negative shocks on variance is assumed to
be the same. However, it has been observed that negative shocks, which represent bad news
in financial markets in general, affect volatility more than positive shocks representing good
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news. Therefore, the EGARCH model, expressed as the exponential GARCH model by Nelson (1991),
is developed from the point that the weaknesses neglected by symmetric models should be eliminated.
The most important difference that distinguishes this model, which was first introduced by Black (1976)
from symmetric models, is the existence of a leverage effect which is structured on the basis that negati-
ve news coming to the market affects volatility on financial assets more than positive news. This model
has several advantages over the GARCH model. Since log (o?) is modeled first, even if the parameters
are negative, (07) will be positive. Therefore, there is no need to impose artificially non-negative cons-
traints on model parameters. Secondly, asymmetries are allowed under the EGARCH formula, because
if the relationship between volatility and return is negative, it will be negative. In the original formula-
tion, Nelson (1991) uses the Generalized Error Distribution (GED) structure for errors. GED is a very
large distribution family that can be used for many series. But almost all EGARCH applications use
conditional normal errors rather than using GED due to ease of calculation and intuitive interpretation
(Brooks, 2008). By developing the EGARCH model, multivariate EGARCH models have emerged in
the literature. The EGARCH model is shownqas below:

log G =0+ Fgled+ )  alog ot
k=1 k=1
Volatility is modeled using the EGARCH method developed by Nelson (1991) in the study, due to

the fact that asymmetry has a widespread leverage effect in stock returns and its non-negative constraint
on GARCH parameters. The EGARCH model for stock returns is shown as below:

Re=ao+Xis1  aiRei+ e we/Qy ~vN(O, hy) (1)
log (hy) = explay + Z?:l a;g(Ze—;) + Z?:l bilog(he_;)] 2)
9(Zy) = 0z, + [l1zt| — E|zt|] A3)

In the equations above, Rt means stock returns; Lt, the term stochastic error; Q¢ 1is the information
set in the period t-1; /¢ indicates conditional variance and Zt standardized error term (I.J.t/\/ ht). It is
assumed that /it is normally distributed.

Equation (1) represents the conditional average equation, and (2) equation represents the conditio-
nal variance equation. According to the EGARCH model, variance is conditional to its lags
and standardized error term. The stickiness of volatility is measured by ¥7_,  b; shown in
equation (2).

The second part of the equation (3) shows the effect of ARCH, while the parameter 0
represents the effect of the asymmetric ARCH. If 6 = 0, a positive shock has the same effect
as a negative shock of similar size. In other words, the ARCH effect is symmetrical. If 0> 6>
—1, a negative shock (bad news) increases volatility more than a positive shock (good news).
Negative and statistically significant 6 indicates the presence of leverage effect. Ljung-Box
statistics of models estimated for p and q lags are taken into consideration in the selection of
the EGARCH model for stock returns series for each country.
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Analysis and Results

Kanas (1998) has an approach based on the determination of volatility spread to emerging
stock markets from the US, Germany, France and Japan stock markets. According to the
Kanas (1998) approach, the most recent error squares obtained from the conditional average-
conditional variance equations of developed markets are added to the conditional variance
equation of the developing markets as an exogenous variable. Looking at the coefficient signs
and their significance determines whether there is volatility or not.

Let us assume that the volatility spread from Dow Jones to Borsa Istanbul is examined by
considering the EGARCH (1,1) model.

log(hpisri00.) = o + 91(\/#;”_1) + o |ﬁ| + Bilog (hpisri00-1) + @1109(Upow,c) (4)

In equation (4) a1 shows the effect of ARCH; 61, asymmetric ARCH effect; B1 represents
volatility stickiness and Upgw,t represents squares of error terms derived from the EGARCH
model estimated for the USA. The volatility spread is determined by looking at the statistical
significance of the ¢, coefficient. If ¢, the coefficient is statistically significant, the volatility
spreads from the United State to Turkey.

High correlation occurs between all stock exchanges except Shanghai Composite Stock
Exchange and S&P 500 and it is positive as expected (APPENDIX 1). Augmented Dickey
Fuller unit root analysis results are presented in Table 4.

Table 4

ADF Test results

Variables t-Statistic Prob.* 1. Diff. Prob.*
BIST100 -1,205496 0.6743 -2.945.833 0.0000
DOW JONES -0.621017 0.8636 -1.705.044 0.0000
SP 500 -1.047.217 0.7382 -5.775.788 0.0001
NIKKEI 225 -1.028.438 0.7452 -5.716.508 0.0001
DAX -1.198.382 0.6774 -5.489.324 0.0001
CAC40 -2.036.687 0.2711 -5.621.374 0.0001
INDIA -0.862377 0.8004 -2.330.561 0.0000
SHANGHAI -4.043.100 0.0012 -2.502.041 0.0000
INDONESIA -1.367.053 0.5999 -5.231.025 0.0001
BOVESPA -1.666.819 0.4481 -2.004.786 0.0000

Source: Author

Table 4 shows that all series sustain unit root at 1% significance level. That is, they are not
stationary and they become stationary at the first difference. Transformations are made for
correction. Then, conditional mean equations are estimated by determining the appropriate
ARIMA model for each series. The most suitable ARMA models are presented in Table 5.
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Table 5
ARMA Test Results
MODEL AIC Value

BIST100 2 0 -5,4172
BOVESPA 4 0 -5,1689
INDIA 4 0 -5,6717
INDO 4 0 -5,8679
SHANGHAI 3 0 -5,4569
NIKKEI 2 0 13,5984
CAC40 2 0 -5,3167
DAX 4 0 -5,6513
SP500 0 0 -3,5191
DOW 3 0 -5,9099

Source: Author

Heteroscedasticity is not a cross-sectional data problem. Also, autoregressive conditio-
nal heteroscedasticity occurs in time series data. The reason to model a series with ARCH/
GARCH models is that one does not model it with linear methods. This type of data has the
characteristics of leptokurtosis, volatility clustering, long memory and leverage effect. Hete-
roscedasticity and ARCH effect are valid for all countries and test results are presented below
in Table 6.

Table 6
ARCH LM Test Results

F-statistic Prob.
BIST100 504912,8 0,0000
BOVESPA 363014,8 0,0000
INDIA 574535,7 0,0000
INDO 1126815 0,0000
SHANGHAI 201903.6 0,0000
NIKKEI 296459,5 0,0000
CAC40 160950,7 0,0000
DAX 183279,6 0,0000
SP500 144604,8 0,0000
DOW 477280,9 0,0000

Source: Author

ARCH graphics are presented in APPENDIX 2. The changes of Borsa Istanbul, NIFTY
50 - India, Jakarta- Indonesia, French, German and Tokyo Stock Market Exchange - Japan are
symmetrical. Although the Dow Jones Industrial Average Index - USA, S&P 500 Index - USA
and Brazil Stock Exchange differ, their volatility spread in 2020 are exactly the same except
Shanghai Composite Stock Exchange - China. All stock exchanges started by rising to 2020
At the beginning of 2020, all stock markets rose and dropped very quickly after the Corona
Virus was declared an epidemic by the World Health Organization. Interestingly, the vola-
tility of Shanghai Stock Exchange remains stable even though the virus started in China in
December 2019. As shown in the correlation table, the Shanghai Composite Stock Exchange
and S&P 500 Index behave completely differently.
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EGARCH model estimation results for the return series of exchanges are given in Table 7.
Conditional variance models are determined as EGARCH (1,1).

Table 7
EGARCH Test Results
Variables 0] n n A 0

BIST100 0.386739 0,065808 0.153447 -0.058635 0.963805
BOVESPA 0.194434 0,040915 0.150435 -0.058525 0.977478
INDIA 0.190546 0,036629 0.152999 -0.123520 0.964244
INDO 0.120525 0,027029 0.149068 -0.080943 0.969199
SHANGHALI -0.050041 0,007068 0.121020 0.014922 0.994689
NIKKEI 0.147437 0,035851 0.188447 -0.079969 0.972452
CAC40 0.230189 0,025245 0.118560 -0.173844 0.958782
DAX 0.179792 0.0273370 0.135230 -0.108743 0.969413
SP 500 4.537.190 0.0001620 9.445.853 -6.805.739 0.383239
DOW 0.215775 0.031793 0.227569 -0.148013 0.960549

Source: Author

When the EGARCH model conditional equation of variance, which is a function of past
knowledge and conditional variance, is examined, it is understood from the coefficients that
similar to the return spread, information shocks also spread asymmetrically across countries
in a multi-directional manner and that most of them are statistically significant. The asy-
mmetric effect parameter (A or pt-i/ht-1) appears to be negative and statistically significant at
1% for all countries, except Shanghai Composite Stock Exchange (prob. 0.1165). This shows
that the asymmetric effect, or in other words, the leverage effect, is valid in the stock markets
other than China. The a symmetrical effect indicates that bad news increases stock return vo-
latility more than good news. In addition, the volatility stickiness parameter is very close to
zero for emerging markets. S&P 500 is the stock market in which the volatility stickiness has
the highest value. BIST 100 has the highest value of the volatility stickiness. The volatility
stickiness parameter indicates that a volatility shock in the t-1 period can have a long-term
effect on the conditional variance in the t period. Also, Ljung-Box (LB) statistics for standar-
dized error terms and squares obtained from EGARCH models show that error terms are not
autocorrelated and the ARCH effect does not remain in the error terms, respectively.

The volatility spreads from Dow Jones Industrial Average Index — USA to Borsa Istanbul
and Shanghai Stock Exchange — China. Also, the S&P 500 is significant on the volatility
spread of Borsa Istanbul and Shanghai Composite Stock Exchange. DAX, CAC40 and NIK-
KEI have no effects on the volatility spread n emerging countries (Table 8). BOVESPA’s vo-
latility is affected by only the Dow Jones Industrial Average Index — USA. There is no effect
of volatility spread in NIFTY 50 — India and Jakarta- Indonesia.
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Table 8

Volatility Spread in Emerging Markets

Variables DOW SP500 DAX CAC40 NIKKEI
BIST100 0,0000 0,0006 0,6229 0,7044 0,1968
BOVESPA 0,0004 0,8086 0,1622 0,8335 0,0549
INDIA 0,5367 0,6488 0,7923 0,7166 0,3052
INDO 0,0676 0,9996 0,2163 0,3468 0,7644
SHANGHALI 0,0024 0,0188 0,0945 0,0909 0,2908

Source: Author

The volatility spread between Jakarta Stock Exchange - Indonesia and Borsa Istanbul is
two-way and mutual. Also, the volatility on the NIFTY 50 - India Stock Market Index affects
Borsa Istanbul and Jakarta Stock Exchange - Indonesia. Interestingly, the Brazil Stock Exc-
hange has an effect on NIFTY 50 - India Stock Market Index. Surprisingly, Shanghai Compo-
site and Brazil Stock Exchange have no effects on the volatility spreads in emerging countries
(Table 9). China’s stock markets are dominated by domestic investors. Foreign investors ow-
ned an estimated 7.3% of the stock market capitalization on China’s domestic equity market,
according to UBS estimates. Even though China is open to the outside, it is still ruled by the
socialist central committee government. Also, Hong Kong faces social and political problems
such as human rights marches. Most recently, Hong-Kong has had international problems
with connecting to itself. Therefore, the country’s stock market is very open to government
intervention. Hence, it is considered to be outside the volatility spread effect.

Table 9

Volatility Spread between Emerging Markets

Variables BIST100 BOVESPA INDIA INDO SHANGHAI
BIST100 - 0,0808 0,0000 0,0000 0,1165
BOVESPA 0,3771 - 0,1612 0,9008 0,8086
INDIA 0,0625 0,0001 - 0,0649 0,0810
INDO 0,0001 0,2568 0,0021 - 0,5678
SHANGHAI 0,0810 0,4996 0,4075 0,8691 -

Source: Author
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Conclusion

This article provides a discussion on volatility spread in emerging markets. The theories
based on the Modern Portfolio Theory of Harry Markowitz and the innovations that emerged
in the field of technology and communication in the 1990s gave a significant impetus to the
speed of integration of financial markets. Thus, the direction and the size of the interaction
between the markets increases each day. This situation leads to a differentiation in the risk
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and return perceptions of current and potential investors in the markets due to systematic
and nonsystematic risk factors. Risk also causes fluctuations in the prices of financial assets,
which are described as volatility in the literature.

Volatility and uncertainties in financial markets affect developing economies in more
depth. It is a known fact that developing countries are open to risks. In addition, the fact that
the negative news coming from the market has a greater impact compared to the positive news
creates a multiplier effect, namely a leverage effect, and increases the risks for the investors.
It is noteworthy that after the global 2008 financial crisis that emerged in the USA , there was
a significant level of volatility spread from the USA. Also, the CoronaVirus (COVID-19)
epidemic that emerged in China in December 2019 and affected almost the whole world, has
also turned all markets upside down, from stock exchanges to oil prices, from interest rates to
gold prices. There is a CoronaVirus shock in the markets. In fact, the term collapse can also
be used. ARCH graphics in APPENDIX 2 clearly show that there is a huge volatility spread
in all markets. On Thursday, March 12, 2020, the US Stock Exchange made their strongest
decline since 1987. VIX Index, or the Chicago Board Options Exchange Volatility Index,
that shows the uneasiness and volatility in the markets has reached its highest level since the
2008 global crisis period. Time is needed to build trust again. Expectations are distorted, and
expectations for a slowdown and stagnation prevail in the global economy. The USA and Eu-
rope have revised their annual growth expectations downwards. Economic data have already
started to deteriorate in Japan and China. Countries including Turkey continue CoronaVirus
(COVID-19) measures related to everyday life. Interest rates will remain low for a long time.
Oil and commodity prices have declined. Low interest and abundant liquidity will not be a
solution this time. It is time to think about new solutions and new models.

The study proves that the asymmetric effect parameter (A or ut-i/ht-1) appears to be ne-
gative and statistically significant at 1% for all countries, except the Shanghai Composite
Stock Exchange. This shows that the asymmetric effect, in other words the leverage effect, is
valid in stock markets other than in China. The volatility spreads from Dow Jones Industrial
Average Index — USA to Borsa Istanbul and Shanghai Stock Exchange — China. Also, S&P
500 Index — USA is significant for the volatility spread of Borsa Istanbul and Shanghai Stock
Exchange. The volatility spread between Jakarta Stock Exchange - Indonesia and Borsa Is-
tanbul is two-way and mutual. The European region stock markets do not have a significant
effect on the emerging economies.

Moreover, the contagion effect is present in emerging markets. In particular, there is a
volatility spillover from the US stock markets to the stock markets of developing countries.
Such a result is normal when all eyes of the world are on the USA and the US Federal Reser-
ve. The USA is still the world’s financial giant. There is also a contagion and volatility spread
among developing countries. Although countries have their own macroeconomic determi-
nants and risks, it has been seen that financial markets act together instantly with financial
globalization.
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Finally, future studies would be to determine the volatility spread for all or other emerging
markets and to observe the volatility spread and financial contagion together or separately
during the Coronavirus (COVID-19) period.
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Correlation Matrix

BIST100
BOVESPA
CAC40
DAX
INDIA
INDO
NIKKEI
SHANGAI
SP500
DOW

APPENDIX 1

BIST100 BOVESPA CAC40 DAX INDIA INDO NIKKEI SHANGAI SP500 DOW
1 0.6082 0.7993 09156 0.9158 0.9494  0.8076 0.1718 03923 0.9073
0.6082 1 0.6206 0.5239 0.6914 0.5435 0.5536 0.1812 04414  0.7072
0.7993 0.6206 1 0.9099 0.8937 0.7699  0.9246 0.4910 0.3365  0.8869
0.9156 0.5239 0.9099 1 0.9427 09461 09188 0.9349 0.3059  0.3323
0.9158 0.6914 0.8937  0.9427 1 09132 0.9147 0.2970 0.3869  0.9729
0.9493 0.5435 0.7699 0.9461 0.9132 1 0.7976 0.1337 0.2620  0.9081
0.8075 0.5536 0.9246 09188 09147 0.7976 1 0.4008 0.3503  0.9265
0.1718 0.1812 0.4910 0.9349 0.2970 0.1337  0.4008 1 0.0586  0.2136
0.3923 0.4414 0.3365 0.3059 0.3869 0.2620  0.3503 0.0586 1 0.4277

0.9073 0.7072 0.8869 0.3323 0.9729 0.9081  0.9265 0.2136 0.4277 1
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ARCH LM Test Graphics

Borsa Istanbul, Turkey

APPENDIX 2
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