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Abstract: The aim of this paper is to investigate international contagion in emerging stock markets in terms of
global financial crisis. The interest of academics and financial practitioners to the subject has grown
exponentially in the recent past, especially in terms of globalization. The empirical analysis is based on daily
stock price indices of USA, UK, Japan, France, Hungary, Poland, Romania and Slovakia in order to compute
the stock returns and find the impact of correlations between developed and emerging economy markets. The
empirical evidence is based on ARCH/GARCH models, which stand for autoregressive conditional
heteroskedasticity and generalized autoregressive conditional heteroskedasticity. Empirical analysis suggested
that emerging capital markets are highly dependend on movement index of developed capital markets and
fluctuates at high degree at upper side of activity and lower side of activity. The results have significant
implications for financial investment process and risk management, especially in terms of globalization and
financial liberalization.

Key-Words: global financial crisis, international contagion, ARCH/GARCH models, volatility, emerging stock
markets, heteroskedasticity, portofolio diversification

1 Introduction contagion, it is perceived as an unpredictable
The vulnerability of emerging stock markets to p_ropagation c_)f shocks. However, in this turbulent
external shocks is currently a controversial and financial habitat, stock markets become profoundly
highly sensitive issue to both academics and integrated. The mternatlonal financial archl_tecture is
practitioners. The global financial crisis that erupted regarded as a continuous process of adjustment.
in August 2007 is considered to be the most massive Nevertheless, is strictly required to maintain a clear
financial shock since the Great Depression of the separation  between common interdependencies,
1930s. The root causes of this financial crisis that spillovers across financial assets and other random
was generated by the US subprime mortgage fundamentals. In financial Iltergture,_was revea_led
collapse are mirrored in several fundamental factors, taxonomy of reasons why crises in developing
such as : excessive leverage, low liquidity, high-risk countries might be contemporaneous in time
derivatives, permissive governance, credit rating (Masson, 1999). Contagion effects are the result of
agencies, taxes and subsidies, insignificant hedging certain transmission channels of external financial
funds, financial system solvency, conflicts of shocks, such as the trade linkages. Contagion, by its
interest, systemic risks, financial regulatory very nature, can be a difficult concept to measure
practices or “too big to fail” complex. In addition, both in quantltgtlve and_qualltatlve approaches. The
the turbulence in financial system has turned into structure of this paper includes both an exhaustive
heavy decreases on stock markets around the world. theoretical approach and a section of original
In the general context of globalization, the spread of empirical research. The aim of this paper is to
crises from one market to another is assimilated to investigate the fragile boundary between the
the concept of financial contagion. Thus, despite the advantages of financial globalization and the
fact that there is no generally accepted definition of dramatic effects of contagion in the context of the
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global financial crisis. The analysis is focused on
the behavior of several European emerging stock
markets (Hungary, Romania, Slovakia and Poland)
from January 2007 to February 2013. The same
methodology is applied for several mature stock
markets (U.S, Japan, U.K and France). The
empirical analyses of contagion based on emerging
stock markets behavior is focused on the
transmission of financial shocks originating from
mature markets.

2 Literature review

This paper aims to investigate the implications of
international contagion in terms of emerging capital
markets in the context of the global financial crisis.
The interest of academics and financial practitioners
to the subject has grown exponentially in the recent
past, especially in terms of globalization. A good
while, considerable empirical research has focused
mainly on developed stock market contagion
effects, but recent studies highlight the fact that
emerging capital markets represent a fertile area of
significance. Above all, the existence of
international contagion between financial time
series constitutes a dilemma of great interest. Thus,
whether emerging capital markets are integrated and
tightly connected or not remains an open question
that has profound consequences for a wide range of
issues, such as : financial economic theory, financial
hedging, derivatives, risk management strategies,
financial assets investments, international portfolio
diversification.

Generally, emerging capital markets are considered
to be extremely attractive for both institutional and
individual financial investors. Nevertheless, extreme
financial events such as the current global financial
crisis provide an intriguing perspective regarding
emerging capital markets behavior. Empirical
studies revealed a wide range of stylized facts, such
as : volatility clustering, non-stationarity of financial
asset price levels, leverage effect, heteroskedastic
log returns, deviations from normal distribution, fat-
tailed distributions, deterministic chaos. In recent
past, financial integration and liberalization
processes have generated higher volatility and lead
to a more dramatic reaction to financial shocks. In
this particular context, international contagion
present a special resonance for international
financial investors in order to use informations
about one or more capital markets basically to
forecast the performance of another. The debated
issues raise the question of short-run and long-run
equilibrium based on financial linkages among
capital markets.
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The empirical analysis of Grubel (1968) is the
cornerstone regarding the benefits of international
portofolio diversification strategies extrapolating the
concept of modern portfolio extended by Markowitz
(1952). Granger and Morgenstern (1970) discussed
a topic of great interest, namely the predictability of
stock market prices and its profound financial
implications. Eun and Shim (1989) have provided
interesting results regarding the international
transmission of stock market movements among
several mature markets, such as : Australia, Japan,
Hong Kong, U.K, Switzerland, France, Germany,
Canada and U.S.A., considering the fact that a series
of multilateral interconnections were identified.
Empirical analysis results highlighted that the
correlations of U.S.A with Asian-Pacific and
European stock markets, with the exception of U.K,
are rather inconclusive and low, particularly because
of the different trading hours of these particular
stock markets. Forbes and Rigobon analyzed a
sensitive issue, based on a relatively categorical
premise, namely total exclusion of contagion and
obvious preference for interdependence, conclusions
generated strictly by the perception of stock market
co-movements.

Strictly on the current global financial crisis, the
issue of extreme financial events was explored in
numerous studies by various researchers such as :
Malliaris and Urrutia (1992), Arshanapali and
Doukas (1993), Nagayasu (2001), Tan and Tse
(2002), Lim and McAleer (2004). Flavin and
Panopoulou (2006) performed empirical analysis
based on the transmission mechanism of shocks in
the presence of regime-switching volatility. On the
other hand, Phylaktis and Ravazzolo (2005)
highlighted the main aspects of stock market
linkages in emerging markets and the practical
implications for international portfolio
diversification. According to Singh (2010) who
investigated the Chinese and Indian stock market
linkages with several developed stock markets,
namely U.S., U.K,, Japan and Hong Kong, both
Chinese and Indian market are correlated with all
the selected developed markets based on the
analysis of Granger causality. Rodriguez (2007)
highlighted in his article “Measuring financial
contagion. A Copula approach” a particular
approach of financial contagion based on models
dependence with switching-parameter copulas.
Technically, the empirical analysis is based on daily
returns from five East Asian stock indices during the
Asian crisis and from four Latin American stock
indices during the Mexican crisis. The results
demonstrated the existence of changing dependence
during periods of financial turmoil.
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3 Methodological approach

In order to examine impact on emerging stock
market and developed markets to finding out
unfathomable contagion impact within
USUJFHPRS countries. (USA, UK, JAPAN,
FRANCE, HUNGARY, POLAND, ROMANIA and
SLOVAKIA) the paper represents data from year
07’ to 13’ under Bivariate GARCH model and
compares the mean of correlations distributed entire
research periods. Since recent development in
estimation of standard errors, known as “Robust
Standard Errors” (RSE) has also reduced the
concern over Heteroskedasticity. If the sample size
is large, then robust standard errors give quite a
good estimate of standard errors even with
Heteroskedasticity. Even if the sample is small, the
need for a Heteroskedasticity correction that doesn’t
affect the coefficients, but only narrows the standard
errors somewhat, can be debated. Least Squares
Model (LSM) is the great workhorse of applied
econometrics. The basic version of the model
assumes that, the expected value of all error terms,
in absolute value, is the same at any given point.
Thus, the expected value of any given error term,
squared, is equal to the variance of all the error
terms taken together. This assumption is known as
Homoskedasticity. The primary etymology of the
terms of Greek origin suggests their contradiction,
so homo meaning the same or equal and hetero
meaning different or unequal with the same
common root skedasmos meaning spread or scatter.
Conversely, data in which the expected value of the
error terms is not equal, in which the error terms
may reasonably be expected to be larger for some
points or ranges of the data than for others, is said to
suffer from Heteroskedasticity (Engle). ARCH and
GARCH models, which stand for autoregressive
conditional heteroskedasticity and generalized
autoregressive conditional heteroskedasticity, have
become widespread tools for dealing with time
series heteroskedastic models such as ARCH and
GARCH. The goal of such models is to provide a
volatility measure - like a standard deviation - that
can be used in financial decisions concerning risk
analysis, portfolio selection and derivative pricing.
Generally, financial time series data exhibit linear
dependence in volatility, which implies the
existence of heteroskedasticity. Consequently,
detecting heteroskedasticity is an important issue
that must be considered in the context of financial
time series modeling and forecasting, especially
considering the interests of potential international
investors.
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ARCH/GARCH Model
This paper will focus on financial applications, we
will use financial notation. Let the dependent
variable be labeled , which could be the return on an
asset or portfolio. The mean value m and the
variance h will be defined relative to past
information set. Then, the return r in the present
will be equal to the mean value of r (that is, the
expected value of r based on past information) plus
the standard deviation of r (that is, the square root of
the variance) times the error term for the present
period. Thus, a GARCH (1, 1) model for variance
looks like this:

ht =0+ abt-lgtz—l + ﬂlzt—l
Above model forecasts the variance of date t return
as a weighted average of a constant, yesterday’s
forecast, and yesterday’s squared error. Of course,
if the mean is zero, then from the surprise is simply .
Nevertheless, the GARCH models are conditionally
Heteroskedastic but have a constant unconditional
variance. Possibly the most important aspect of the
ARCH/GARCH model is the recognition that
volatility can be estimated based on historical data
and that an inappropriate model can be detected
directly using conventional econometric techniques
(Engle).

4 Data and Results

In this paper we use stock price indices of USA,
UK, JAPAN, FRANCE, HUNGARY, POLAND,
ROMANIA and SLOVAKIA to compute the stock
returns and find the impact of correlations between
developed and emerging economy markets. The
sample period is from 2nd Jan, 2007 to 20th Feb,
2013 for CAC 40, BUX INDEX, WIG20, BET-C,
SAX INDEX, NIKKEY225, FTSE 100 and DJIA.
Table — 1 contains the summary statistics of the
stock index for specified period 07 — 13. The
analyzed data represents entire sample of research
area. MAX indicator for DJIA 14164.53 and MIN
6547.05, in case of FTSE 673240 as MAX
indicator and MIN 3512.09. The bridging gap is
covered in 150% from its MIN and MAX. It
indicates the strong capitalization support to the
market in view to compare the impact on developing
economies which fluctuates variety of difference to
absorb and exude volatility changes. CAC 40 shows
MIN 2519.29 and 6168.15 MAX, considering with
BUX, WIG, BET, and SAX, these all are highly
impacted by small fluctuation in developed market
is able to create large impact successfully on
emerging capital markets.
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Table — 1 : Summary of Statistics of stock market

indices
(data from January, 2001 to February, 2013)
Entire FRANCE HUNGARY | POLAND | ROMANIA
MIN 251929 P4h1.29 1337.64 1231.05
a3 BlEE 15 28511 .38 301787 T432.63
Bkewrne 0.95 -0.55 0.50 1.01
Kurtosis -0.23 0.04 018 -0.02
Wari 2.45 3.01 2.95 6.04
Ohs. 15635 1504 1539 1569
Entire SLOVAKIA JAPAN UK USA
MIIN 17865 7054.98 3512.09 654705
a3 467 .08 18261 .08 G732.40 1416453
Bkewrne 0.43 1.10 -0.76 -0.69
Kurtosis -1.45 -0.14 0.11 -0.44
Mari 2.6l 2.59 1.92 2.1é
Dhs. 1523 1534 1544 1536

Source: Own computations based on selected financial data series

It represents the actual value plot of the market
index series. It is observed that any force on
developed economy market impacts large changes
in Dbullish and bearish trends on emerging
/underdeveloped capital markets. The level of
volatility in stable market impacts entire group of
underdeveloped market at a large. This kind of
phenomenon is modeled in ARCH framework. The
level of activity of changes at higher and lower level
of underdeveloped and developed market are
positively correlated with its level during the
preceding periods (see fig.1 and fig.2) in relation
with emerging markets (see fig. 4,5,6) The actual
indicators of market index represented by GARCH
model.
Fig.1: D.I.J.Aindex - USA

DJIA -- USA

Source: Own computations based on selected financial data series

Fig. 2 : FTSE 100 index - U.K

FTSE 100 - UK
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Source: Own computations based on selected financial data series
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The observation suggests that impact of volatility in
market fluctuations represents stable and sound
capital investment (in fig.1 and fig.2). It represetns
the positive connectivity between developed capital
markets where the over all reaction of market flows
in similar directions with unwavering and
constructive way. The contagion impact during the
research period shows similar reactions of
developed capital markets. The additional volatility
impact is seen in mid of develop capital market (see
fig. 3 and fig.4). Most of the estimated parameters
are statistically significant at the 1% level of
activity. It is found that certainity of change in
variations from two different developed market is
not exceding 2.25% in net total output changes. But
it vary from emerging market changes for upper and
lower level impact. On the other hand (fig.3 and
fig.4) represent sensitivity of changes at upper level
and lower level positively and formed by developed
capital markets. This kind of fluctuations generate
when economy development level is integrated
towards developed economy and distanced from
developing economy. Here the upper level changes
shows light deep impact while lower level changes
shows weighted impact as seen in observation. The
volatility scenario is considered here at 1% of actual
market position and impacted its market index. The
position and impact on emerging capital markets is
very curious and interesting as it represents the large
changes at upper level of activity and at lower level
of activity. The market volatility is here connected
with economic sustainability. Therefore it takes time
to absorb the changes generated by the developed
capital markets (see fig. 4,5,6,7,8). It is observed
that volatility impact on emerging market represents
high degree of upper side and high degree of lower
side. The certainty changes in variations and level of
activity exceeds level of 1% at upper side and lower
side.
Fig. 3: NIKKEY 225 index - JAPAN

NIKKEY225 - JAPAN
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Source: Own computations based on selected financial data series



Advances in Accounting, Auditing and Risk Management

Fig. 4 : CAC 40 index - FRANCE

CAC 40 INDEX - FRANCE
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Source: Own computations based on selected financial data series

Fig. 5: BUX INDEX - HUNGARY

BUX INDEX- HUNGARY
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Fig. 6 : WIG20 INDEX - POLAND
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Fig. 7: BET —C index - ROMANIA
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Fig. 7: SAXindex - SLOVAKIA

SAX Index - SLOVAKILIA
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Figures above represent the emerging capital
markets which is mainly indicated in dependend
market. We have considered all the fluctuation at
upper level of activity and lower level of activity to
represent the market index changes impacted from
developed capital market. It is being noted that there
is independent relationship between one developing
market to another developing market but unable to
generate direct relationships for market volatility. It
is observed that during the resesrch study period
changes at upper level of activity in develping
market (see fig. 1 and fig.2) has generated large
level of changes in emerging markets as seen in
above figures. The lower side of activity has
generated deep changes at independent level of
capacitive economic changes in index.

5 Conclusions

In this paper we have examined the relationship of
developed capital markets and emerging capital
markets and its volatility impact on the actual output
of index. The study results in various interesting
findings to wunderstand the development and
dependency of under developed, developing, and
developed capital markets. We found that there is
direct relationship and positive impact on any two
developed capital markets (see fig. 1 and 2). Capital
markets which is not fully developed and sound but
moving towards development generates parallel
positive impact. The upper side of activity and
lower side of activity represents the capability to
absorb by these kind of market. The present
evidence of the study reveals the independent
relationships between developing capital markets
but not able to generate the capability to absorb and
exude. Empirical analysis suggested that emerging
capital markets are highly dependend on movement
index of developed capital markets and fluctuates at
high degree at upper side of activity and lower side
of activity. It is also considered and found that when
any high level of fluctuations noted in developed
market it impacts dramatically on emerging capital
markets. As per the “decoupling theory” it putforth
that even in advanced countries with strong and
highly developed capital markets went into heavy
downturn, it had impacted emerging economies
worst but original markets were affected marginally,
and can largely steam ahead with their own strenth.
The decoupling theory has almost completely lost
credibility (Subbarao, 2008). The further extention
of this paper can be waiting on a study of
economatrix analysis of developed and emerging
capital market which may impact on real sector
actual development variables.
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