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ABSTRACT
This article aims to quantify the dramatic influence of the
global financial crisis on emerging capital markets
evolution. This particular category of capital markets was
generally perceived as an engine of growth despite the fact
that it is an environment characterized by numerous
informational frictions and structural contractions.
Another critical issue that is analyzed is the leverage effect
and its implications in stock returns volatility and
expected future risk. Emerging capital markets behavior
exhibits asymmetric volatility effects considering the fact
that the impact of negative information is more intense
than positive information. The empirical analysis is based
on emerging capital markets in the BRIC economies,
namely Brazil, Russia, India, and China. The applied
methodology includes Unit Root Test, Augmented DickeyFuller stationary test, BDS test, Granger causality test and
Johansen cointegration method based on daily closing
price data series of the benchmark indices for the period
July 2007 to June 2013. The research demonstrates that
internationalization of emerging capital markets has very
profound connotations in the turbulent context of the
global financial crisis that erupted in the U.S. in mid2007.
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1. INTRODUCTION
In recent past, a major challenge for modern finance was
represented by emerging capital markets behavior.
Globalization, financial liberalization, information
technology, deregulation processes, cross listing of
securities, legal and regulatory framework, cross border
financial penetration, investment policies harmonization
led to the intensification of integration process among the
emerging capital markets of diverse worldwide economies.
Financial integration process has profound significance
regarding the establishment of a particular behavioral
pattern of the expected return of international stock market
indices. In this respect it is very relevant the inverse
dependence relationship between financial integration
level and the equity cost of capital. In other words, the
progressive integration of international stock markets
cause a considerable reduction in the cost of capital.

Practically, integration process is a causal circumstance
upon which financial shock occurred in one market is
rapidly transmitted to the other stock markets. As a
consequence, the diffusion of information degenerates into
severe spillover effects in international equity portfolios
and dinamic linkages between stock markets. In this
highly unstable context, volatility linkage can lead to the
spread of financial contagion, especially in terms of
emerging capital markets. Basically, contagion is defined
as a significant increase in the cross-market correlation
during the period of financial convulsion. Moreover, shock
propagation has significant implications in the context of
financial stability, international portfolio optimization, risk
management and asset pricing.
A special case is represented by the BRIC countries which
is a distinctive quartet that includes certain large
developing countries, i.e Brazil, Russia, India and China.
Furthermore, the BRIC countries can be classified
simultaneously as the fastest growing and largest emerging
markets economies.

2. LITERATURE REVIEW
In financial literature the issues such as integration
process, international linkages among stock markets,
financial contagion, spillover effects, expecially in the
context of an extreme event such as a financial crisis have
been discussed with great interest in recent past by several
researchers, such as : Rao and Naik, (1990), Kasa (1992),
Cifarelli and Paladino (2000), Sheng and Tu (2000), Yang
et al. (2002), (Hooy and Tan 2002), Fan (2003), Wong et
al. (2004), Kenourgious et al. (2007), Fu and Pagani
(2010). Primary, numerous empirical studies have
analyzed the Asian financial crisis that occurred between
1997 and 1998. The Asian financial crisis effects were
dramatic, considering the fact that financial contagion was
spreading rapidly in many countries such as Thailand,
Malaysia, Singapore, Indonesia, China and South Korea.
Local stock markets had decresed up to 70% of their value
and the so-called Domino Effect manifested extreme
intensity. Estimating dependence between risky financial
asset returns has significant implications in terms of
modern portfolio theory and various financial applications
such as hedging, credit spread analysis, valuation of exotic
options written on more than one asset, and risk
management in general (Poon, Rockinger, Tawn, 2003).
Granger and Morgenstern (1970) investigated the
existence of short-run dinamic linkages using correlation
analysis. Engle (1982) and Bollerslev (1986) significantly
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revolutionized the methodology by implementing models
such as Autoregressive Conditional Heteroskedasticity
(ARCH) and Generalized Autoregressive Conditional
Heteroskedasticity (GARCH). Johansen (1995) developed
an improved method to determine cointegration. Forbes
and Rigobon (1999) examined stock market comovementss and the conventional techniques of testing for
contagion across these markets. The authors investigated
and empirically tested for stock market contagion during
the 1997 East Asian crises, the 1994 Mexican peso
collapse, and the 1987 U.S. stock market crash. The
conclusion was that during these three crises there was no
contagion, only interdependence. Abimanyu, Y., et. all
(2008) investigated the international linkages of the
Indonesian capital market using cointegration tests to
examine the long-run equilibrium relationship between the
stock markets of Indonesia with China, France, Germany,
Hong Kong, Japan, Korea, Malaysia, Netherlands,
Philippine, Singapore, Thailand, Taiwan, the United
Kingdom and the United States. The method used in the
paper is visual inspection, followed by Johansen
cointegration. Empirical results highlighted that there exist
cointegration between these stock market indices except
between Indonesia and Philippine. Singh (2010)
investigated Chinese and Indian stock market linkages
with several developed stock markets, namely U.S., U.K.,
Japan and Hong Kong. The author concluded that both
Chinese and Indian market are correlated with all the
selected developed markets based on the analysis of
Granger causality. Singh suggested that the benefits of any
short-term diversification, or speculative activities, are
limited between Chinese and Indian stock market
(emerging). In this respect, according to Pretorious (2002)
international investors need to understand the forces
behind the interdependence of emerging stock markets in
order to realize the potential risks and rewards of global
diversification. Fahami (2011) investigated the structure of
linkages and causal relationships between BRIC and
developed equity markets namely, United States (US),
United Kingdom (U.K) and Japan. The empirical analysis
was based on the major indices of selected stock markets
during three sample period : the pre-crisis period spans
from January 10, 2005 to July 22, 2007, during the crisis
period spans from July 29, 2007 to January 10, 2010 and
post-crisis period spans from January 11, 2010 until
recently July 21, 2011. The applied methodology included
Augmented Dickey Fuller (ADF) and Phillip Pheron (PP)
tests as prelimenary evaluation before proceed with
Johansen Juselius (JJ) cointegration test and Granger
causality test. According to the author, results show that
all the stock markets under study are cointegrated in precrisis, during crisis and post crisis period. However,
increasing causalities are recorded among stock markets in
the crisis period as compared to pre- and post-crisis
period.
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3. METHODOLOGY
Financial time series, such as daily stock market returns
are characterized by high-frequency and excessive
volatility, respectively the stylized facts called “volatility
clustering”. The continuously-compounded daily returns
are calculated using the log-difference of stock markets
selected indices, namely IBOVESPA index (Brasil), RTS
Index (Russia), BSE SENSEX Index (India) and SSE
Composite Index (China), as follows :

 p 
rt = ln t  = ln( pt ) − ln( pt −1 )
 pt −1 
where p is the daily closing price. Data series consists of
the daily closing prices for each selected index from July
2007 to June 2013 with the exception of legal holidays or
other events when stock markets haven’t performed
transactions. An important aspect of empirical analysis
aimed the stationarity concept, which implies that mean
and autocovariances of the financial time series do not
depend on time. On the other hand, a basic nonstationary
time series is a random walk, which has the following
expression :

y t = y t −1 + ε t

where ε represents a stationary random disturbance
term and the first difference of y is stationary inasmuch as
y t − y t −1 = ε t .
The main statistical properties namely Skewness and
Kurtosis revealed the data distribution. Technically,
skewness is a measure of asymmetry of the distribution of
a data series around its means. The skewness of a
symmetric distribution is zero. In conclusion, in the case
of normal distribution, the skewness is null. Positive
skewness suggests that the distribution has a long right
tail, while negative skewness implies that the distribution
has a long left tail. Kurtosis measures the peakedness or
flatness of the distribution of a return data series. The
kurtosis of a normal distribution is 3, otherwise, if the
kurtosis exceeds 3, the distribution is peaked (Leptokurtic)
relative to the normal. In the opposite, if the kurtosis is
less than 3, the distribution is flat (Platykurtic) relative to
normal. Stock returns have a leptokurtic distribution with a
dependency on the tails. It is generally assumed that
continuously compounded return or log return is
independent and identically (iid) distributed as normal
distribution with mean µ and variance σ ( Tsay, 2002).
Empirical studies have revealed that short term horizon
stock returns are characterized by a pronounced cluster
near the mean and in the tails. Likewise, fat tails involve a
higher density ie a sharp attenuation of the density
function in the tails. This framework is much different
than a normal distribution would reflect, so this particular
behavior is classified as leptokurtic distribution. In other
words, this typology implies that the distribution is more
peaked in the center and fat-tailed. Another interesting

i-Xplore International Research Journal Consortium

2

www.irjcjournals.org

125

International Journal of Management and Social Sciences Research (IJMSSR)
Volume 2, No. 10, October 2013

ISSN: 2319-4421

126

aspect which contradicts the classical financial theory
suggests that very long term annualized returns tend to
follow rather a platykurtic distribution. Making an
analogy, it appears that fat–tailed distribution of returns
involve the occurrence of extreme events in both
directions, i.e substantial gains and major losses. In
financial terms are distinguished the following categories:
booms, bubbles, recessions, crisis, crashes (Birau, 2013a).

series. Primary, causality highlights a relationship between
cause and effect.

In order to investigate whether the daily prices index and
its returns are stationary series, the Unit Root Test and
Augmented Dickey –Fuller (ADF) test have been applied
for each analyzed stock index, namely IBOVESPA index
(Brasil), RTS Index (Russia), BSE SENSEX Index (India)
and SSE Composite Index (China). Augmented DickeyFuller (ADF) test is used in order to determine the nonstationarity or the integration order of a financial time
series. Practically, ADF diagnostic test investigates the
potential presence of unit roots divided into the following
categories : unit root with a constant and a trend, unit root
with a constant, but without a time trend, and finally unit
root without constant and temporal trend. Theoretically,
ADF test is focused on the following regression model :

Technically, Granger suggested that if Xt and Yt are two
different stationary time series variables with zero means,
then the canonical causal model has the following form :

p

∆y t = c + β ⋅ t + δ ⋅ y t −1 + ∑ γ i ∆y t −i + ε t
i =1

where p represents the number of lags for which it was
investigated whether fulfilling the condition that residuals
are white noise, c is a constant, t is the indicator for time
trend and Δ is the symbol for differencing. In addition, it is
important to emphasize the essence of a stochastic trend
that can not be predicted due to the time dependence of
residual’s variance. Strictly related to the ADF test, if the
coefficients to be estimated β and δ have the null value
then the analyzed financial time series is characterized by
a stochastic trend. The null hypothesis, ie the time series
has a unit root is rejected if t-statistics is lower than the
critical value.
The BDS test (Brock, Dechert and Scheinkman, 1987) is
used in order to determine whether the residuals are
independent and identically distributed, especially in the
case of a nonlinear system. In this respect BDS test is a
econometric tool for detecting serial dependence in
financial time series. BDS diagnostic test is based on the
null hypothesis of independent and identically distributed
(iid) time series. The alternative hypothesis suggests that
the time series is non-linearly dependent, which is a
characteristic of chaotic behavior.
The null hypothesis should be rejected if the BDS test
statistic is greater than or less than the critical values. The
Granger causality test focuses on the possible
relationships between two or more time series. Basically,
it is a statistical hypothesis test that highlights the possible
influence of a time series data in forecasting another

According to Granger (1969), if some other time series Yt
contains informations regarding the past periods which are
useful in the prediction Xt and in addition this informations
are included in no other series used in the predictor, then
this implies that Yt caused Xt.

m

m

j =1

j =1

m

m

j =1

j =1

X t = ∑ a j X t − j + ∑ b j Yt − j + ε t
Yt = ∑ c j X t − j + ∑ d j Yt − j + η t
where ε t and η t play the role of two uncorrelated whitenoise series, namely E ε t ε s = 0 = E η tη s for s ≠ t

[

and on the other hand

]
[ ]
E [ε t ε s ] = 0 for ∀t, s .

The

concept of causality requires that in the case when Yt is
causing Xt some bj is different from zero and vice versa, ie
in the case when Xt is causing Yt some cj is different from
zero. A particular situation implies that causality is valid
simultaneously in both directions or simply a so-called
“feedback relationship between Xt and Yt”.
Granger causality modeling approach investigates whether
the lagged variations of Xt can explain in a significant
manner the current variations of Yt or otherwise (lagged
variations of Xt can not explain in a significant manner the
current variations of Yt because there is no causality).
Likewise, it is also important to note that Granger
causality test significantly depends on the number of lags.
The F-distribution test is used to test the Granger causality
hypotheses based on the following formula :

F=

(RSS R − RSSUR ) / m
RSSUR / (n − k )

where RSSR is the residual sum of squares, RSSUR is the
unrestricted residual sum of squares, m is the number of
lagged Xt variables, K is the number of parameters in the
restricted regression. The null hypothesis Ho implies that
lagged Xt terms do not belong in the regression.The null
hypothesis is rejected if the F-value exceeds the critical F
value at the selected level of significance (5%) or if the Pvalue is lower than the α level of significance.
Regarding Johansen’s test procedure there are two test
statistic : the trace statistics and the maximum eigenvalue
statistic. The trace statistic tests the null hypothesis: ”there
are at most r cointegrating relations” against the
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alternative of ”m cointegrating relations” (i.e., the series
are stationary), r = 0, 1, . . . , m− 1. The maximum
eigenvalue statistic test the null hypohesis: ”there are r
coinegrating relations” against the alternative: ”there are r
+1 cointegrating relations” (Johansen, 1991). If the series
are integrated of the same order, then the next stage is to
test whether the financial time series are cointegrated.

ISSN: 2319-4421

The fundamental characteristics of selected indices are
represented by the following issues : Jarque-Bera test’s
statistic which allows to eliminate the normality of
distribution hypothesis, parameter of asymmetry of
distribution or Skewness and Kurtosis parameter which
measures the peakedness or flatness of the distribution
(leptokurtic distribution).

4. EMPIRICAL RESULTS

Table 1. Basic statistical characteristics of selected
indices

The empirical analysis is based on the daily closing prices
of IBOVESPA index (Brasil), RTS Index (Russia), BSE
SENSEX Index (India) and SSE Composite Index (China),
stock indices for the sample period July 2007 until June
2013. In the analyzed period, the behavior of the selected
stock indices reflected very accurately the impact of the
current global financial crisis, as it can be seen in the
following figures :

Table 2. Correlation Matrix

Fig. 1. The trend of IBOVESPA (Brasil), RTS
(Russia), BSE SENSEX (India) and SSE Composite
(China) stock indices
The continuously compounded returns which are
calculated using the log-difference of the daily closing
price of the selected stock indices for the sample period
are illustrated in the following figures :
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Fig. 2. The log-returns of IBOVESPA (Brasil), RTS
(Russia), BSE SENSEX (India) and SSE Composite
(China) stock indices
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Fig. 3. Distribution Graphs
CDF – SURVIVOR-QUANTILE
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level of significance, there is no particular causality
between Brazil and Russia, China and Brazil, China and
India, Russia and India, and even between China and
Russia in the sample period. Therefore, it appears that
Granger causality runs one way, from India to Brazil, but
not the other way.
Table 3. Granger Causality tests

Fig. 4. Matrix of all pairs of selected stock market
indices
Augmented Dickey-Fuller test was applied in order to
determine the stationarity of the analyzed time series. The
null hypothesis is that the analyzed time series contains a
unit root and it is implicitly non-stationary. Empirical
analysis based on the log-returns of the selected indices
reflects the fact that ttest_ADF<tcritic (1%, 5%, 10%) so the
null hypothesis H0 is rejected and the analyzed time series
is stationary. Simultaneous, it is obtain the following result
: Prob (0%) < test levels (1%, 5%, 10%) so the null
hypothesis H0 is rejected and the analyzed time series is
stationary.
The BDS test was used in order to determine whether the
residuals are independent and identically distributed. The
BDS statistics converges in distribution to N(0,1) thus the
null hypothesis of independent and identically distributed
is rejected based on a result such as in terms of a 5%
significance level. The null hypothesis was rejected in all
four sample cases.
The Johansen’s test highlighted that none of the test
statistics are statistically significant, i.e all logarithmic
returns stock indexes are integrated (based on selected
(0.05 level*) Number of Cointegrating Relations by
Model). Trace test and Max-eigenvalue test indicate no
cointegration at the 0.05 level for all countries.
Based on the Probability values reported in the table
below, empirical analysis reveals some very interesting
results in the context of the global financial crisis.
Considering that the null hypothesis is rejected if the Fvalue exceeds the critical F value at the selected level of
significance (5%) or if the P-value is lower than the α

5. CONCLUSIONS
This article aims to quantify the dramatic influence of the
global financial crisis on emerging capital markets
evolution. The significant opportunities of international
portofolio diversification represented a major motivation
to perform this empirically study. Emerging capital
markets behavior exhibits asymmetric volatility effects
considering the fact that the impact of negative
information is more intense than positive information. The
empirical analysis is based on emerging capital markets in
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the BRIC economies, namely Brazil, Russia, India, and
China. The applied methodology includes Unit Root Test,
Augmented Dickey-Fuller stationary test, BDS test,
Granger causality test and Johansen cointegration method
based on daily closing price data series of the benchmark
indices for the period July 2007 to June 2013. The
research demonstrates that internationalization of
emerging capital markets has very profound implications
in the unstable context of the global financial crisis that
erupted in the U.S. in mid-2007. In order to minimize
potential risk without sacrificing returns an investor should
diversify the financial portofolio over various categories of
assets across national stock markets with lower
correlations. Furthermore, diversification benefits in
global stock markets are significant considering the fact
that should be based on a long-term investment strategy.
In this respect is very important to establish if there exist a
positive long-run relationships between different stock
markets, the benefits that can be obtained from
international diversication are massively reduced.
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