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COMPARISON OF THE EFFECT OF VIX FEAR INDEX
ON STOCK EXCHANGE INDICES OF DEVELOPED
AND DEVELOPING COUNTRIES: THE G20 CASE

Omer iskenderoglu, Saffet Akdag

Abstract

This study aims to examine the potential causal relationship between the VIX and the indicator stock ex-
change index returns of G20 (9 developed and 10 developing) countries. Nineteen countries of the sample are
G20 countries with available data. In this respect, the frequency domain Granger causality test of Breitung and
Candelon (2006) is employed for the daily data between March 2011 and December 2017. The results obtained
from the study indicate that there is no causal relationship between the VIX and the returns of the NASDAQ 100
index in developed countries. Similarly, no causal relationship is detected which runs from the VIX to the BIST100,
BOVESPA, MERVAL, S&P/BMV IPC and TADAWUL stock index returns in developing countries. As a result, the caus-

al relationship is more tend to be found in developed countries in comparison to developing countries.
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1. INTRODUCTION

i

The risk word comes from the origins of “riscare’
which means ‘to dare’ in Italian and expresses the
likelihood of unwanted incidents. In a financial sense,
risk presents the likelihood that a company would be
exposed to a situation that may cause losses due to
financial expectations or plans (Drake and Fabozzi,
2010). The risk is seen as one of the most complex and
difficult-to-understand features of the investment pro-
cess besides being one of the key elements of invest-
ment decisions. Because investors can have different
attitudes and behaviors in the presence of risk. In this
context, investors are distinguished into three groups
regarding risk-taking behavior such as risk-seeking,
risk-neutral and risk-averse (Basoglu et al., 2001).
Factors determining investment decisions of investors
can be defined as the return and risk of the security to
be invested in, the market risk and the attitudes of the
investors towards the risk. Volatility, which constitutes
a market risk, has an impact on financial markets. The
increasing volatility of financial markets within the last
two decades following the crisis in financial markets
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has attracted the attention of market regulators, in-
vestors, and academicians (Bildik and Elekdag, 2004).
Volatility, emerging in one of the integrated financial
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markets along with the accelerated phase of globali-
zation, also affects other financial markets due to the
contagion brought about by financial globalization
(Schmukler et al., 2003). For instance, the Wall Street
Stock Market Crash of 1987 (the Black Monday) was
one of the leading reasons for the volatility of the
stock markets in developing countries at that time
(Aggarwal et al., 1999). This process often referred to
as the volatility spillover effect, is monitored by many
investors and it steers their investment decisions. It
has also been one of the major academic interests of
finance science to design trade strategies, to identify
and manage risks, and to clarify the dynamics and
processes of market volatility due to the benefits of
defining and predicting economic conditions (Han
et al,, 2015). In this context, the main volatility indi-
ces that are favored by the market and followed by
investors are VIX (Volatility Index), GRAI (Global Risk
Appetite Index), LCVI (Liquidity Credit and Volatility
Index), ISI (Investor Sentiment Index), GFSI (Global
Financial Stress Index), MOVE (Merrill Option Volatility
Expectations Index) ve RAI (Risk Appetite Index). As
a matter of fact, the VIX, which is expressed by many
financial authorities as being determinative of the
course of the stock market index and the currencies
of developing countries, is being monitored by the
central banks of many countries for policymaking. The
VIX was first introduced by the Chicago Board Options
Exchange in 1993. The VIX is an index that is calculat-
ed using the American type put and call option price
volatility, including the S&P 100 index with 30 days to
maturity. Black and Scholes (1973) and Merton (1973)
contributed to the development of the index. The VIX
value of less than 20% indicates that the volatility has
diminished, the investors' risk appetite has increased,
and the investors are optimistic about the future. The
VIX value in excess of 30% asserts that uncertainty and
volatility have increased and that the market does not
have suitable investment conditions. In this case, the
investors are expected to exhibit a fear of investment
attitude. It is also possible to claim that the increase
in VIX deepens the information asymmetry and, under
the existence of information asymmetry, investors ex-
hibit a risk-averse attitude. Accordingly, the increases
in VIX can also be accompanied by a rise in risk level.
The increased market risk may cause investors to ex-
hibit anxious and irrational attitudes.

To define the power of VIX on country indexes of
developed and developing countries will be very
useful to understand the potential effect differences
among development. This revealing search of differ-
ence is selected as the aim of the study. Nevertheless,
is a challenging process to determine the potential
causal relationship between the VIX and stock market
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returns of both developed and developing countries.
The generalization of the current literature in terms of
the potential causality is not feasible due to the vari-
ety of results. This study aims to determine whether or
not there is a causal relationship between the VIX and
the indicator indexes of both developed and develop-
ing countries and, if there is a causal relationship, to
examine it in the short-, medium- and long-run. Unlike
other similar studies, this study examines the causal
relationship in the short-, medium- and the long-run.
Moreover, the study includes not only the results for
a single country’s stock exchange but also the devel-
oped and developing countries’ stock exchanges for a
possible similarity in the results.

This study consists of five parts. In the first part,
basic concepts related to the subject are tried to be
explained. In the second part, the previous studies
which examined the relationship between the VIX
and capital markets are mentioned. In the third part,
the methods used in the study are explained, and the
obtained findings by applying the methods are pre-
sented in the fourth part. The fifth part of the study
contains a general evaluation.

2. LITERATURE REVIEW

During the literature review, a limited number of
studies are found to investigate the relationship be-
tween the VIX and the stock market indexes of vari-
ous countries. Also, there are studies that have been
conducted to examine the relationship between the
VIX and various financial indicators. The studies con-
ducted on the VIX, stock market indexes and various
financial indicators are summarized.

In their study conducted on the impact of the VIX
on stock markets of 15 countries, Korkmaz and Cevik
(2009) utilized the daily data of stock price and im-
plied volatility indexes obtained from several coun-
tries such as Argentina, Brazil, Mexico, Peru, the Czech
Republic, Hungary, Poland, Russia, Turkey, Indonesia,
Korea, Malaysia, Taiwan, and Thailand over the period
of 01.02.2004 - 03.17.2009 via the GJR-GARCH Model.
Their findings asserted that VIX affects the stock ex-
change markets of 15 countries included in the analy-
sis and obtained results are stated to be a proper
guide for investors who would invest in stock markets
of these countries. Sarwar (2012) conducted an analy-
sis of the association of the daily data of the VIX and
stock market returns obtained from BRIC countries
with the VIX and stock market returns obtained from
the USA over the period of 01.01.1993 - 12.31.2007 in
order to determine whether or not the VIX serves as a
proxy for investor fear in the stock markets of BRIC
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countries as well as the USA using Cross-correlation
and Multiple regression methods. Obtained findings
revealed the presence of a strong and adverse associ-
ation between the VIX and the stock market indexes
of the USA, India, China, and Brazil, whereas no similar
association could not be detected for the stock mar-
ket indexes of Russia. As a result, the VIX is determined
as an investor fear indicator not only for the US stock
markets, but also for the stock markets of China, Brazil
and India. In another study, Heinonen (2013) exam-
ined the association between implied volatility and
stock market returns using the daily data of the VIX
and the S&P 500 index over the period from 01.01.
2004 to 12.31. 2011 using the Regression Analysis and
Granger Causality. The study concluded that no causal
association is found between the VIX and the S&P500
index returns. Nevertheless, according to the regres-
sion analysis results, investors are expected to act
more sensitively toward the increase in the VIX. On the
contrary, Kaya et al., (2015) found the presence of a
significant long-term relationship between the VIX
and the stock markets of OECD countries in their study
that tested the effect of the VIX on stock markets in
OECD countries via the ARDL model using the month-
ly data obtained from 34 member countries between
January 1995- December 2013. Furthermore, the VIX
turned out to be co-integrated with the stock markets
under examination. Likewise, another study conduct-
ed by Ozair (2014) which aimed at detecting whether
or not any causal relationship existed between the
S&P500 and the VIX determined a bilateral causality
between the S&P500 index and the VIX. It was also
stated that shocks in the S&P500 index had a perma-
nent effect on the VIX. In the study conducted by Kaya
and Coskun (2015), the effect of the VIX Index on the
BIST-100 Index is revealed with Granger Causality and
regression analysis. In the study, in which daily data
obtained over the period of 1995-2014 were used, a
statistically significant causality running from the VIX
to BIST-100 Index was detected. According to another
finding obtained by the authors, the VIX negatively af-
fects the BIST-100 Index. Moreover, the VIX index was
announced as the main indicator for securities inves-
tors in Turkey. In their study, Nazlioglu et al., (2015)
aimed at examining whether or not a volatility/risk
transmission existed between the Dow Jones Islamic
stock (DJIM) index and three conventional stock mar-
kets for the United States (SPA500), Europe (SPEU) and
Asia (SPAS50TR) using daily data obtained over the
period of 01.04.1999-09.20.2013 via the Variance
Causality Test. It is asserted that the Dow Jones Islamic
Stock Index, the SPA500 index, the SPEU index, and
the SPAS50TR index respond to the VIX. Upon consid-
ering other studies that included the VIX Index as a
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variable, it was observed that Erdogdu and Baykut
(2016) examined the relationship between the Borsa
Istanbul Bank Index (XBANK) and the VIX and MOVE
indexes using daily data over the period of 12.10.1998
- 12.31.2015 via the ARDL Bound, Granger, and Toda-
Yamamato Causality Tests. According to the findings
of the authors, there was no long-term relationship of
the XBANK Index with the VIX and MOVE indexes,
whereas a unilateral causality running from the VIX to
the XBANK Index was detected. These indexes are
stated to offer valuable information to policy decision-
makers and investors, particularly in evaluating possi-
ble turning points in the financial markets. In a more
recent study conducted by Chen et al.,(2017); who in-
vestigated the predictive ability of international vola-
tility risk for the daily stock market returns in China us-
ing daily data from the US, UK, France, Germany,
Eurozone, Japan, and Hong Kong stock markets via
the Panel Regression Analysis over the period of
01.04.2003-12.30.2013; it is asserted that volatility in
the UK, France, Germany, the Eurozone, Japan, and
Hong Kong stock markets, including the VIX, had an
important and adverse impact on the Chinese
Shanghai index returns. It also indicates that the inter-
national volatility risk indicator can be one of the lead-
ing indicators in explaining the Chinese stock returns.
Huang and Wang (2017) analyzed the impact of inves-
tors’ fear on the investors’ investment behavior in the
Taiwan stock market using the daily data of CSSD and
CSAD variables obtained over the period of
01.01.2007-12.31.2014 by courtesy of the regression
analysis. Their study concluded that there was a rela-
tionship between the VIX and the Taiwan stock ex-
change, and as a result, the changes in the VIX affect-
ed the behavior of investors. They also stated that the
increase in the investors’ fear triggered herding be-
havior. Another study conducted in the same year by
Kula and Baykut (2017), who attempted to determine
intertemporal interactions between the VIX and the
BIST Corporate Governance Index using the daily data
obtained over the period of 08.31.2007 - 12.31.2015
via the ARDL Bound Test, found a long-term relation-
ship between the BIST Corporate Index and the VIX. It
is also stated that both institutional and individual in-
vestors who would invest in financial markets should
realize their investments according to the VIX data.
Similar results were revealed by Sarwar and Khan
(2017) who examined the impacts of the VIX on
emerging markets indexes for the five Latin American
emerging markets using the daily data obtained over
the period of 06.01.2003 - 09.30.2014 via the Multiple
Regression Analysis, so that the VIX had a negative
and significant impact on the stock returns of the
Latin  American  countries in all  periods.
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It also indicated that the increase in US stock market
uncertainty decreased the emerging market returns
by both reducing average returns and increasing the
variance of returns. The consequent year, Oner et. al,,
(2018) aimed at determining the relationship between
the VIX and the stock market indexes of developing
countries such as BIST 100 Index (Turkey), IPSA Index
(Chile), Jalsha Index (South Africa), KS11 Index (South
Korea), MICEX Index (Russia), Merval Index (Argentina),
MXS Index (Mexico), SETI Index (Thailand), and TWICE
Index (Taiwan) using the daily data obtained over the
period of 10.23. 2006 - 05.10. 2017 via the Engel
Granger Cointegration and Granger Tests. The causal
relationship between the VIX and stock market index-
es is found for developing countries in the sample.
The only exception was the Merval stock market indi-
cating no significant causal relationship. This outcome
is a natural consequence of increased financial inte-
gration in the globalizing world and it demonstrates
the increasing importance of the VIX for investors and
policy practitioners. The first of the three most recent-
ly conducted studies in the literature review, Akdag et.
al, (2019), aimed at figuring out whether or not the
VIX influences the returns of the tourism sector firms
operating in 11 countries (Spain, USA, China, Italy,
Turkey, Britain, Sweden, Denmark, Finland, Sri Lanka,
and Greece) using the daily data obtained over the
period of 01.01. 2013 - 12.31. 2017 via the Granger
(1969) and Frequency Domain Causality Analysis. The
findings of the study indicated that there was a causal
relationship running from the change in the VIX to-
wards the change in the tourism indexes of the coun-
tries except for the USA and Sri Lanka. Furthermore, a
long-term relationship between the variables is de-
tected. Investors who would invest in tourism compa-
nies are also recommended to monitor the VIX. The
second study, Cheuathonghua, et. al., (2019), was con-
ducted to analyze the effect of the VIX spillovers on 42

international equity markets in 25 developed and 17
developing countries using the daily data obtained
over the period of 01.01. 1998 - 12.31. 2014 via the
VAR and the multivariate multi-quantile model. The
findings of the study revealed that the higher the US
fear index (VIX), the lower the global stock returns and
the larger the instability in international stock mar-
kets. In terms of geographical location, the VIX spill-
over effect is stated to be more pronounced on re-
turns of the European stock markets and fluctuations
of stock markets of Latin American countries. The third
study, Qadan et. al., (2019), claimed that an increase in
the VIX had a negative impact on future stock returns,
whereas during the periods associated with a de-
crease in the VIX had a positive impact on future stock
returns. It was stated that an increase in the VIX could
have reflected an increase in investors’ risk aversion
and should have balanced their portfolios by increas-
ing the diversity of their investments.

3. DATA AND METHODOLOGY
3.1 Data

In this study, the daily data of the VIX (also referred to
as the “global risk appetite index”) and the daily per-
centage returns of the leading stock indexes of 10
developed and ten developing countries are used.
19 of G20 countries have been able to be included in
the analysis. Since one of the 20 countries is known as
European Union Commission, it could have been only
19 countries in the G20 sample in this regard. As a re-
sult, the sample consists of nine developed and ten
developing countries. The leading indexes of devel-
oped and developing countries included in this con-
text are presented in Table 1.

The daily percentage returns of the stock in-
dexes of developed and developing countries are

Table 1. Stock exchange indexes of developed and developing countries

Developed Countries and Stock Exchange Indexes

Developing Countries and Stock Exchange Indexes

Row  Country Stock Exchange Index Row Country Stock Exchange Index
1 France CAC40 1 Turkey BIST100
2 Germany DAX 2 Brazil BOVESPA
3 G. Britain FTSE100 3 India BSE 30
4 Italy FTSEMIB 4 Indonesia IDX
5 South Korea KOSPI 5 South Africa JTOPI
6 USA NASDAQ100 6 Argentina MERVAL
7 Japan NIKKEI225 7 Russia MOEX
8 Australia S&P ASX200 8 China SHANGHAI
9 Canada S&P TSX 9 Mexico S&P BMV IPC
10 Saudi Arabia TADAWUL
108 South East European Journal of Economics and Business, Volume 15 (1) 2020
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utilized for the daily data spanning from March 2011
to December 2017. To obtain the highest amount of
daily data paired with the selected sample countries,
the analysis period needs to be limited. The index data
of related countries are obtained from Bloomberg and
CNBC internet sites, and the VIX data is collected from
the Chicago Board Options Exchange website.

3.2 Methodology

In this study, the data are subjected to unit root tests
with Extended Dickey-Fuller (ADF) and Philips-Perron
tests to determine whether or not the data are sta-
tionary before conducting the causality analysis. After
determining that the data are stationary, Breitung and
Candelon (2006) frequency domain causality test is
performed to determine whether or not there is cau-
sality between the variables by the Granger (1969)
causality test and whether or not the causality be-
tween the variables is short-, medium- and long-term.

Yule (1926) pointed out that the time-series should
be primarily stationary in analyses to be conducted
with macroeconomic data. Similarly, Nelson and
Plosser (1982) pointed out that the time-series must
be stationary in order for them to be used in statis-
tical analyses. Stationarity can be expressed as the
fact that the mean of the time-series and its variance
are independent of time. Commonly used stationar-
ity testing includes Philips and Perron, Dickey-Fuller
and Extended Dickey-Fuller tests (Sarac¢ et al., 2016).
Relevant unit root tests may differ regarding out-
comes depending on assumptions, hypotheses, and
sample sizes. For instance, the results of the ADF test
are subjected to change according to the statisti-
cal confidence level, the lag length, and the sample
size (Campbell and Perron 1991). In Balke and Fomby
(1997) and Schwert (2002) studies, it was stated that
the sample size of the Philips and Perron test provided
more accurate results in a larger series.

The Granger Causality Test is based on testing
whether or not there is a unilateral or bilateral causal
relationship between two variables. In Granger (1969),
causality is expressed as the measurement of the use
of past values of X for the prediction of Y in compari-
son to not using the past values of X. According to
Granger (1988), it can be concluded that X Granger-
causes Y if the use of its past values makes the predic-
tion more successful. In the performed causality anal-
yses, measurements are made with F and Wald tests.
In this context, the Granger Causality Test can be used
to find out whether X is the Granger-cause of Y or vice
versa, or a bilateral Granger causality exists between
X and, or even no causality at all. However, although
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the Granger Causality Test indicates a causal relation-
ship between the variables, the Wald and F tests used
in the method may reveal the long-run relationship by
ignoring the short-run relationship (iskenderoglu and
Akdag, 2017).

In order to solve this problem, Geweke (1982),
Hosoya (1991) and Yao and Hosoya (2000) proposed
the measurement of causality at frequencies based
on the decomposition of spectral density functions.
Frequency domain causality is preferred since it allows
Granger causality to be evaluated at different frequen-
cies and it is an easily applicable model being based
on a set of linear limitations (Yanfeng, 2012: 58). The
spectral density function, which is the basis of fre-
quency domain causality, can be expressed by the fol-
lowing equation (Kratschell and Schmidt, 2012):

1 ; .
f(@) = AP + [PnEe)]}

However, the problem of using the F test in the im-
plementation of the relevant tests has been solved by
applying the proposed linear limitations in Breitung
and Candelon (2006). The Granger Causality Test ex-
amines a single test statistic for the variables involved
in the analysis, whereas a nonlinear causality test is
performed with the Frequency Domain Causality Test.
Granger causality at different frequencies is expressed
by Geweke (1982) and Hosoya (1991) via the equation
below:

2rfy ()
My r0) = 08 [ o] =
2 @
|11U12 (e_iw)l
= 1+ 77—
o9 |11 (e7)[?

If |¥12(e™*)|=0 according to the equality, no cau-
sality from variable y to variable x would occur at any
frequency w (Ciner, 2011: 500). Breitung and Candelon
(2006) suggest a new method to test the null hypoth-
esis offering that there is no causality in their study.

If Myex(w) =0, le(e—iw)| =0, the foIIowing

equation is used:

_g22@12(L) ( )

Y(L) =06 ve ¥p (L) = — 48

g?2 expresses the low diagonal elements of the ma-
trix G-1, while |0(L)| denotes the determinant of O(L).
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In this case, the hypothesis claiming that “y” does not

cause “x” at frequency “w” can be tested by the follow-
ing equation (Bodart and Candelon, 2009):

p
|912 (e_iw)l = Z 012 cos(kw) —
k=1

P
- Z 012 sin(kw) if =0
k=1

Since 01, denotes (1,2) element of @, |01, (e?)|=0
is a sufficient condition to indicate that “y” does not
cause “x” at frequency “w” (Tari et al., 2012). The model
proposed by Breitung and Candelon (2006) is based

on the following linear limitations:

P

Z 015 cos(kw) =0 (5)
k=1

P
Z 015 xsin(ke) = 0 (6)
k=1

Upon simplifying the above notations «; = 611; and
B; = ©12; under linear restrictions, then the VAR equa-
tion for x, can be written as follows:

xt = alxt_l + -+ (prt_p +

+ B1Ye-1+ -+ BpYe—p T 1t

(7)

Thus, the hypothesis M,,_,, (w) = 0 is equivalent to the
linear limitations, so the hypothesis Hy can be estab-
lished as follows:

Ho: R(w)B=0(B=[B1,.,By]1") Rlw) can be calcu-
lated by the following equation:

Table 2. Descriptive statistics of developed countries

R(w) = cgs(w) c_os(Zw) C(_)s(pw) (8)
sin(w) sin(2w) - sin(pw)

Since the test method has F-distribution of (2, T-2p)

for w € (0, m), the standard F test can be employed as
causality measurement for Hy: R(w) = 0.

4. ESTIMATION RESULTS

The Granger (1969) and Breitung and Candelon
(2006) frequency domain causality analyses are per-
formed in order to determine whether or not there
is a causality relationship between the VIX, which is
regarded as a fear index, and the daily percentage re-
turns of the stock indexes of the countries included in
the analysis.

G20 countries constitute the sample of the study in
order to provide a wide dataset and restrict the sam-
ple to a perspective. The G20 countries consist of 19
countries including the EU commission, which can
be classified as nine developed and ten developing
countries. This situation not only yields a distinct per-
spective to the study, but also enables the results of
developed and developing countries to be presented
separately and provides an opportunity for compari-
son. In this context, the descriptive statistics of VIX in-
dex, stock index returns of developed and developing
countries are presented in Table 2 and Table 3:

Upon examining Table 2, it is seen that NIKKEI225,
NASDAQ100, and DAX are the top three indexes of
developed countries with the highest average daily
stock index returns, respectively. The top three index-
es with the highest standard deviation are FTSEMIB,
NIKKEI225, and CAC40 respectively. The descriptive
statistics of stock index returns of developing coun-
tries are presented in Table 3.

Variables Mean Maximum Minimum Standard Deviation
VIX Index 16.1351 48.0000 9.2500 5.4660
CAC40 Index Returns 0.00023 0.0574 -0.0804 0.0137
DAX Index Returns 0.00054 0.0643 -0.0874 0.0136
FTSE100 Index Returns 0.00017 0.0517 -0.0600 0.0103
FTSEMIB Index Returns 0.00008 0.0662 -0.1248 0.0173
KOSPI Index Returns 0.00041 0.0502 -0.0622 0.0095
NASDAQ100 Index Returns 0.00055 0.0884 -0.1081 0.0117
NIKKEI225 Index Returns 0.00075 0.0650 -0.1004 0.0141
S&P ASX200 Index Returns 0.00026 0.0568 -0.0396 0.0095
S&P TSX Index Returns 0.00012 0.0505 -0.0404 0.0085
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Table 3. Descriptive statistics of developing countries

Variables Mean

BIST100 Index Returns 0.00065
BOVESPA Index Returns -0.00009
BSE 30 Index Returns 0.00036
IDX Index Returns 0.00052
JTOPI Index Returns 0.00038
MERVAL Index Returns 0.00168
MOEX Index Returns 0.00034
SHANGHAI Index Returns 0.00014
S&P BMV IPC Index Returns -0.00001
TADAWUL Index Returns 0.00003

Upon examining Table 3, it is seen that MERVAL,
BIST100, and IDX are the top three indexes of devel-
oping countries with the highest daily average stock
index returns, respectively. The top three indexes
with the highest standard deviation are MERVAL,
SHANGHAI, and BOVESPA, respectively.

Before the causality analysis, the stability of the
relevant time-series for all variables is tested with the
conventional ADF and PP unit root tests. The VIX and
the unit root test results of stock index returns of de-
veloped countries are presented in Table 4.

Maximum Minimum Standard Deviation
0.0693 -0.1047 0.0151
0.1084 -0.0809 0.0161
0.0516 -0.0467 0.0104
0.0726 -0.0888 0.0106
0.0479 -0.0397 0.0104
0.1491 -0.1073 0.0216
0.0538 -0.0782 0.0128
0.0692 -0.1095 0.0164
0.0425 -0.0588 0.0092
0.0892 -0.0727 0.0104

Upon examining the results presented in Table 4, it
is seen that the VIX and stock index returns of devel-
oped countries do not contain unit root at a 1% sig-
nificance level, meaning, the relevant time-series are
stationary. The unit root test results of stock index re-
turns of developing countries are presented in Table 5.

Upon examining the results presented in Table 5,
it is seen that developing countries do not contain a
unit root at a 1% significance level, meaning, the re-
lated time-series are stationary. The stationarity of
the series indicates that the relevant time-series tend

Table 4. Unit root test results for the indexes of developed countries

Variable Constant- Trend
Constant
VIX |
ndex Constant and Trend
Constant
AC40 | R
CACA40 Index Returns Constant and Trend
DAX Index Returns Constant
Constant and Trend
Constant
FTSE100 Index Ret
ndexietums Constant and Trend
Constant
FTSEMIB | R
SEMIB Index Returns Constant and Trend
Constant
KOSPI | R
OSPlindex Returns Constant and Trend
Constant
NASDAQ100 Index Ret
Q ndexhietums Constant and Trend
Constant
NIKKEI225 Index Ret
ndexietums Constant and Trend
Constant
P ASX200 | R
S&P ASX200 Index Returns Constant and Trend
Constant

S&P TSX Index Returns Constant and Trend

*significant at 1% level of significance.
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ADF PP

t-stat. t-stat.
-4.6661* -4.6227*
-5.5025* -5.6250*%
-34.4027% -34.8388*
-34.4294* -34.9852*
-34.7495* -34.8145*
-34.7522* -34.8201*
-26.5604* -36.6530*
-26.5829* -36.8993*
-35.6659% -35.6664*
-35.7077* -35.7778*
-34.8166* -34.9715*
-34.8041* -34.9600*
-37.5281* -37.9944*
-37.6309* -38.3041*
-34.9839*% -35.2255*
-34.9703* -35.2106*
-35.4383* -35.7044*
-35.4305* -35.7002*
-32.5777* -33.0359*
-32.6212* -33.2383*

m
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Table 5. Unit Root test results for the indexes of developing countries

Variable Constant - Trend Al PP
t-stat. t-stat.
Constant -35.2326* -35.2791*
BIST100 Index Retums CZ::t::t and Trend -35.2279% -35.2777*
Constant -33.1543* -33.1757*
BOVESPA Index Returns cz:ztzzt and Trend -33.2856* -33.3420*
Constant 133.7642* 133.7656*
BSE 30 Index Returns czzztz:t and Trend -33.7809* -33.7810%
Constant -22.7918* -33.8650*
IDX Index Returns cz:zt::t and Trend -22.7832* -33.8482*
Constant -35.3371* -35.6609*
JTOPI Index Returns cg:zt:;\t and Trend -35.3237* -35.6466*
Constant 31.4113% -31.3879*
MERVAL Index Retumns CZ::t:Et and Trend -31.4718* -31.4148*
Constant 136.0318* -36.0175*
MOEX Index Returns czzthEt and Trend -36.0648* -36.0635*
Constant 135.5848* -35.5523%
SHANGHAI Index Returns Cg:th:t and Trend -35.5819% -35.5497*
Constant -25.4387* -33.0365*
S&P BMVIPC Index Returns cgzzt::t and Trend 25.4561% -33.1375*
Constant -33.9097* -33.9049*
TADAWUL Index Returns czzzt::t and Trend -33.8953* -33.8902*

* significant at 1% level of significance.

Table 6. Granger causality analysis results for developed countries

Direction of Causality F—?;c)ar;c)l;t;cs Lags @ Causality Correlation
VIX— CAC40 Index Returns 8.4755" 8 | The VIX Granger-causes the change in the CAC40. -0.16
VIX—DAX Index Returns 2.2007* 8 | The VIX Granger-cause the change in the DAX. -0.17
VIX—FTSE100 Index Returns 18.3608" 5 The VIX Granger-causes the change in the FTSE100. -0.13
VIX—=FTSEMIB Index Returns 8.2098" 8 | The VIX Granger-causes the change in the FTSEMIB. -0.16
VIX—KOSPI Index Returns 22.2726" 8 | The VIX Granger-causes the change in the KOSPI. -0.11
VIX—NASDAQ100 Index Returns | 1.0402 4 | The VIX does not Granger-cause the change in the -0.22
NASDAQ100.

VIX—NIKKEI225 Index Returns 19.7902" 4 | TheVIX Granger-causes the change in the NIKKEI225. -0.13
VIX—S&P ASX200 Index Returns | 34.8102" 4 | The VIX Granger-causes the change in the S&P -0.11
ASX200.

VIX— S&P TSX Index Returns 2.48537" 4 | The VIX Granger-causes the change in the S&P TSX. -0.15

* significant at 1% level of significance. ** significant at 5% level of significance.

to imply mean-reverting behavior and the series can
be predicted. Accordingly, the mean and variance of
the relevant time-series are constant. Thus, causality
analysis can be performed on the series. On the other
hand, lag lengths influence the success of the analy-
sis. In this study, lag lengths are determined accord-
ing to the Akaike Information Criterion since it is more
generous than the other information criteria. Table 6
presents the Granger causality analysis results run-
ning from the VIX towards the stock index returns of
developed countries.
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According to the Granger causality analysis re-
sults presented in Table 6, the VIX Granger causes
CAC40, DAX, FTSEMIB, FTSE100, KOSPI, NIKKEI225,
S&P ASX200, and S&P TSX indexes. In other words,
the VIX influences these index returns. Nevertheless,
there is no causality running from the VIX towards
NASDAQ100 indexes. Upon considering the correla-
tion coefficients, it can be seen that the increase in the
VIX has a negative correlation with the related index
returns. Table 7 presents the Granger causality analy-
sis results obtained from the VIX towards the stock

South East European Journal of Economics and Business, Volume 15 (1) 2020
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Table 7. Granger causality analysis results for developing countries

Direction of Causality F?;?g;t)lcs Lags @ Causality Correlation

VIX—BIST100 Index Returns 1.4068 3 The VIX does not Granger-cause the change in the -0.08
BIST100.

VIX—>BOVESPA Index Returns | 0.61211 3 The VIX does not Granger-cause the change in the -0.11
BOVESPA.

VIX—BSE30 Index Returns 10.4531* 4 The VIX Granger-causes the change in the BSE30. -0.14

VIX—IDX Index Returns 10.8795* 7 The VIX Granger-causes the change in the IDX. -0.08

VIX— JTOPI Index Returns 13.7315*% 4 The VIX Granger-causes the change in the JTOPI -0.11

VIX— MERVAL Index Returns | 0.69698 4 The VIX does not Granger-cause the change in the -0.13
MERVAL.

VIX—>MOEX Index Returns 3.9156* 4 The VIX Granger-causes the change in the MOEX. -0.11

VIX—>SHANGAI Index Returns | 4.9357* 5 The VIX Granger-causes the change in the SHANGAI. -0.09

VIX— S&P BMV IPC Index 1.6697 6 The VIX does not Granger-cause the change in the -0.12

Returns S&P/BMV IPC.

VIX— TADAWUL Index 0.3625 5 The VIX does not Granger-cause the change in the -0.07

Returns S&P/BMV IPC.

* significant at 1% level of significance

index returns of developing countries.

According to the Granger causality analysis re-
sults presented in Table 7, the VIX Granger causes the
stock index returns of BSE30, IDX, JTOPI, MOEX and
SHANGAI, stock index returns. However, there is no
causality running from the VIX to BIST100, BOVESPA,
MERVAL, S&P/BMV IPC, and TADAWUL stock market in-
dex returns.

Upon considering the correlation coefficients, it
can be seen that the increases in the VIX are nega-
tively correlated with the related index returns. The
Granger (1969) causality test and the Breitung and
Candelon (2006) frequency domain causality test use
the same lag lengths regardless of having different as-
sumptions. In this respect, while Granger (1969) finds
a single causality result for the entire analysis period,
Breitung and Candelon (2006) reveal different results
in the short-, medium- and long-run through the unit
circle. Accordingly, it would be suggested that the

Breitung and Candelon (2006) frequency domain cau-
sality test reveals more detailed results (iskenderoglu
and Akdag, 2017: 631). In Table 8, the results of the
Breitung and Candelon frequency domain causality
analysis between the VIX and stock index returns of
the selected countries are reported separately for the
long- and short-run. In the causality analysis, the lag
length determined by the Akaike Information Criterion
is applied in coordination with the Granger causality
analysis. In the Breitung and Candelon (2006) frequen-
cy domain causality test, the period lengths are calcu-
lated based on the 21/f, (w) the formula, which repre-
sents the perimeter of the unit circle. In this context,
term lengths correspond to 13 - 63-day intervals in the
long-run, 4 - 7-day intervals in the medium-run and 2
- 3-day intervals in the short-run. Table 8 presents the
results of the Breitung and Candelon (2006) frequency
domain causality analysis between the VIX and stock
index returns of developed countries.

Table 8. The Breitung and Candelon frequency domain causality analysis results for developed countries

Direction of Causality Long-term
w=0.1 w=0.5

VIX— CAC40 26.5592* 38.6658*
VIX—->DAX 3.7935 0.4518
VIX—FTSE100 19.1327* 40.6248*
VIX— FTSEMIB 12.3807* 3.1733
VIX— KOSPI 27.2659% 42.3386*
VIX->NASDAQ100 4.1447 1.5367
VIX—>NIKKEI225 37.8764% 44.7072*
VIX—>S&P ASX200 37.1116* 76.4640*%
VIX— S&P TSX 0.4821 7.1607%*

*:

* significant at 5% level of significance.

South East European Journal of Economics and Business, Volume 15 (1) 2020

Medium-term Short-term

w=1 w=1.5 w=2 w=2.5
45.9459* 34.7809* 24.2102* 30.9439*
12.5205* 6.9877%* 3.5435 4.0792
34.2792* 27.7060* 25.8081* 17.3528*
495211* 25.3957* 9.5378* 14.4033*
67.5279*% 17.0068* 92.4582* 30.5930*
0.4545 0.2214 0.0106 0.0803
51.0291* 32.7997* 31.8189* 51.2505*
95.0779* 73.8249* 82.8067* 43,9802*
9.9088* 9.7513* 9.4382* 9.4011*

* significant at 1% level of significance.
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Table 9. The Breitung and Candelon frequency domain causality analysis results for developing countries

Direction of Causality Long-term
w=0.1 w=0.5

VIX-BIST100 3.6611 41393
VIX—BOVESPA 0.5242 0.5507
VIX-BSE30 22.2677* 27.2242*
VIX—IDX 0.7148 13.7302*%
VIX—JTOPI 13.3089* 36.9554*
VIX—=MERVAL 0.0739 1.1161
VIX=>MOEX 9.5561* 11.1329*
VIX->SHANGAI 6.1706** 16.1288*
VIX—-S&P BMV IPC 1.4054 5.2811
VIX—-TADAWUL 0.1398 1.2230

Medium-term Short-term
w=1 w=1.5 w=2 w=2.5
3.9755 3.7042 3.6017 3.5601
0.9751 1.0917 1.1178 1.1259
36.7668* 30.2325* 19.5817* 21.4649*
7.0171** 38.3462* 42.7631* 3.5011
51.8090* 46.5070* 40.1801* 42.6004*
2.3101 2.5916 2.7603 2.7040
10.5086* 5.4403 4.5438 8.6569**
16.7150% 13.2019* 6.5557** 7.2248%**
3.8196 0.6641 1.4924 6.3605**
1.6284 1.6775 0.9526 0.2366

* significant at 1% level of significance. ™ significant at 5% level of significance.

According to the results of the frequency domain
causality analysis in Table 8, the causality relationships
are detected running from the VIX toward CAC40,
FTSEMIB, FTSE100, KOSPI, NIKKEI225, S&P ASX200, and
S&P TSX indexes in the short-, medium- and long-run.
Accordingly, the existence of a permanent causal re-
lationship between the VIX and the stock exchange
index returns of countries can be mentioned. Besides
only a medium-term causal relationship is found on
VIX towards DAX. However, similar to the analysis of
Granger causality, a causal relationship between the
VIX and NASDAQ100 index returns cannot be detect-
ed in Breitung and Candelon frequency domain cau-
sality analysis. Graphical illustrations of the frequency
domain causality analysis results for developed coun-
tries are presented in Annex 1. Table 9 presents the re-
sults of the Breitung and Candelon (2006) frequency
domain causality analysis between the VIX and stock
index returns of developing countries.

According to the results of the frequency domain
causality analysis in Table 9, the causal relationships
are detected running from the VIX to BSE30, IDX,
JTOPI, MOEX, and SHANGAI indexes in the short-, me-
dium- and long-run. Accordingly, the existence of a
permanent causal relationship between the VIX and
the stock exchange index returns of these countries
can be mentioned. Besides, a causal relationship from
the VIX to S&P BMV IPC index is found in the short-
run. Nevertheless, no causal relationship is detected
from the VIX to the BIST100, BOVESPA and MERVAL in-
dex returns. It can be said that the BIST100, BOVESPA,
MERVAL and TADAWUL index returns are not causally
affected by the VIX. Graphical illustrations of the fre-
quency domain causality analysis results for develop-
ing countries are presented in Annex 2.
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5. CONCLUSIONS AND SUGGESTIONS

Investors manage investment decisions in accor-
dance with risks and returns. As the market risk in-
creases, it is expected that investors would exhibit a
risk-averse attitude due to the increasing information
asymmetry. As a consequence, such investors may be
expected to reduce the purchase price of stocks or to
sell their existing stocks. In this case, bond prices are
expected to decrease and decrease in the indicator
indexes are expected to decline as well as the index
returns. In this study, the presence of a causal rela-
tionship between the VIX, also known as the fear in-
dex, and stock exchange index returns of G20 coun-
tries is investigated. The G20 countries are selected
to conduct the study in a very broad perspective.
G20 countries consist of nine developed countries
(Australia, France, Canada, Germany, ltaly, Japan,
South Korea, UK and USA) and ten developing coun-
tries (Argentina, Brazil, China, India, Indonesia, Mexico,
Russia, South Africa, Saudi Arabia and Turkey) where-
as one of the 20 countries is known as the European
Union Commission. In this regard, there could have
been only 19 countries in the G20 sample. The casual-
ity between VIX and index returns is examined by the
Granger (1969) and the Breitung and Candelon (2006)
frequency domain causality analyses.

The results obtained from the study assert that
the short-, medium- and long-term causal relation-
ships are detected running from the VIX to 7 of 9 in-
dex returns of developed countries, namely; CAC40,
FTSEMIB, FTSE100, KOSPI, NIKKEI225, S&P ASX200, and
S&P TSX. While the causal relationship from the VIX to
DAX index return is found only in the medium-run,
however, the only exception of this causal relationship
results in developed countries is NASDAQ100.
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There is no causal relationship running from the
VIX to NASDAQ100 index return. Upon evaluating
the issue in terms of developing countries, the short-,
medium- and long-term causal relationships are de-
termined between the VIX and 5 of 10 index returns
of developing countries, namely; BSE30, IDX, JTOPI,
MOEX and SHANGAI. The causal relationship from the
VIX to S&P BMV IPC index is found only in the short-
run, whereas no causal relationship is detected which
runs from the VIX to the BIST100, BOVESPA, MERVAL
and TADAWUL index returns.

While the aim of the study concentrates to reveal
the potential causal effect of VIX on developed and
developing stock markets, it can be said that the effect
is more common on developed countries. The reason
behind this result can be explained by the strong form
efficiency of capital markets of developed countries.

Upon evaluating the analysis results collectively, it
can be said that there is a causal relationship between
the VIX and the stock exchange index returns of devel-
oped and developing countries with the exceptions
mentioned above. However, the causal relationship
is more likely to be found in developed countries in
comparison to developing countries. The slight dif-
ference should be explicated with further analysis for
country-specific effects.

The results of this study are partially supported by
the findings of Korkmaz and Cevik (2009) who found
that the VIX affects the stock exchange indexes of
various countries such as Argentina, Brazil, Russia,
Indonesia, South Korea, and Turkey, and Sarwar and
Khan (2017) who detected a negative and significant
causal relationship between the VIX and the stock
exchange indexes of the Latin American countries.
Besides, Oner et. al. (2008) found similar results of no
causal relationship between the VIX and MERVAL in-
dexes. However, Sarwar (2012) found a significant cor-
relation between the VIX and the US stock exchange
indexes and no such relation with Russia’s stock ex-
change index. A contradiction between the results
and examined periods of the studies can be attributed
to the main reason for this situation.

Upon evaluating the obtained results from the
study regarding investors, it is suggested that the
VIX for investors trading in the NASDAQ, BIST100,
BOVESPA, MERVAL, S&P BMV IPC and TADAWUL stock
markets is not a determining factor in the investment
process, unlike other determinants. However, it can be
claimed that the VIX would affect stock returns in oth-
er sample countries. In terms of capital market insti-
tutions, the results are suggestive for monitoring the
VIX which may be useful to understand capital market
movements.

When the results are evaluated from the point of

South East European Journal of Economics and Business, Volume 15 (1) 2020

view of investors, it can be suggested that they in-
clude the stocks included in the NASDAQ100, BIST100,
BOVESPA, MERVAL, S&P BMV IPC and TADAWUL index-
es in the portfolio diversification during the period of
VIX. In the declining period of VIX, it may be recom-
mended to invest in stocks in developed countries’in-
dices, except for the NASDAQ100 index.

The results of this study, which examines the cau-
sality relationship between the VIX the indicator in-
dexes of the selected countries, can only be applied
to those countries. In other words, the results of the
study should not be considered beyond the scope of
examined countries. In future studies to be conduct-
ed, the analysis may contribute to the literature in the
sense that the inclusion of the data from more coun-
tries and longer periods for the analysis would gener-
alize the obtained results.
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Annex 1. Graphics for Breitung-Candelon frequency domain causality analysis results of developing countries
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Annex 2. Graphics for Breitung-Candelon frequency domain causality analysis results of developed countries
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