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ABSTRACT

This study investigates financial integration of tauropean frontier emerging markets.
The purpose of the study is two-fold. First, thedstinvestigates whether the European
frontier emerging stock markets have become intedrento the world capital markets.
As the second, the interdependences across th@efr@merging markets and their
linkages to the three largest developed markeisinope are examined.

The sample includes five European frontier emergmgrkets (Croatia, Estonia,
Romania, Slovakia and Slovenia) and the three $ardeveloped markets in Europe
(United Kingdom, France and Germany). The data isbia$ the MSCI World equity
index and daily stock indices. The sample extenois fSeptember 1997 to September
2007. Vector autoregressive modeling applied onirtdex return time series is used as
an econometric framework of analysis including tb#owing techniques: Granger
causality test, impulse response function and maeaecomposition.

The empirical findings indicate that the stock nedskof Croatia, Estonia and Slovenia
show considerable degree of financial integratiath wespect to the world market
portfolio as well as to the three largest Europsimck markets, while on contrary the
stock markets of Romania and Slovakia appear tedgeented relative to both, the
world market and three major European stock marketgshermore, the results reveal a
significant interdependence between Croatia andefia, as well as a leading role of
France and Estonia among investigated stock markegzidition, a significant upward
trend in stock indices of the European frontier egimgy markets starting at the end of
2001 was observed. The results of this study suggesntial benefits from international
portfolio diversification through investing in tHeontier emerging markets in Europe.
This study contributes to the existing literatuyeitivestigating one special subcategory
of emerging markets, namely frontier emerging mistke

KEYWORDS: frontier emerging market, financial integratiaiiversification benefits







1. INTRODUCTION

Research in emerging markets finance has beenlyagigganding over the past two
decades. Emerging markets have attracted a unigeeest not only in the academic
research, but also among practitioners connecttig investment and corporate finance
with international economics, development economa®, demographics and political
science (Bekaert & Harvey 2003a: 429). At the saime, emerging markets’ assets
have become an increasingly important asset classtioe past decade. Because of very
high returns these assets have attracted attewfiomany investors in developed
economies including the United States and Europmrebver, emerging markets have
developed into an ever more relevant driver of glaronomic growth, as for instance
much of global growth in the last few years beirttritzutable to economies in
Emerging Asia and also those in Latin America amdeEing Europe. And finally,
emerging markets are increasingly connected witveldped economies via foreign
direct investments and the relocation of production

A national financial market is assigned by finahamarket participants to a category of
emerging markets if it is characterized by a rdgenstituted, or recently revitalized,
set of domestic financial markets. The Internatidfiaance Corporation (IFC) defines
an emerging market as a country that meets onefttiteria: first, it is located in a
low- or middle-income economic region and secotsdinvestable market capitalization
is low relative to its most recent GDP figures. iNias terminate their emerging markets
status once their income per capita exceeds therdappome threshold for three
consecutive years, and once their investable madgatalization/GDP ratio is near the
average ratio for “developed markets” for threessmutive years. Nations that retain or
introduce investment restrictions remain categoriae emerging, reflecting the IFC'’s
opinion that “pervasive investment restrictionspmmtfolio investment should not exist
in developed markets”. (see IFC 1999.)

In 1996, the IFC introduced a new category of emngrgnarkets, namely frontier
markets. This grouping includes countries that hagaity exchanges, but they are
characterized by relatively thin trading activitihese markets tend to be relatively small
and less liquid, even by emerging market standdrdisthey represent an investment
opportunity and, in the past few years have praviskellar returns. When liquidity in
these portfolio markets increases, frontier natimmgrove their status by entering the
International Finance Corporation’s universe of sgimgy market nations.



In order to develop their capital markets many AsiBuropean and South American
countries liberalized own capital markets allowingzard and outward foreign equity
investments without restrictions. Moreover, theyaxed restrictions on foreign

ownership of assets in conjunction with macroecaonand trade reforms (Bekaert &
Harvey 2003b: 4). Those developments raise a nurmbantriguing questions. In a

pioneering contribution, Errunza (1974) and later Bekaert & Harvey (2003b)

guestion, on one hand, what are, from the perspeofiinvestors in developed markets,
the diversification benefits of investing in thesawvly available emerging markets, and
on the other hand, what are, from the perspecfivieeeloping countries, the effects of
increased foreign capital on the development of ekim financial markets and,

ultimately, on these countries’ economic growth.e3d authors argue that financial
integration is central to both questions.

In finance, markets are considered integrated vessets of identical risk command the
same expected return irrespective of their domiditéegration of emerging markets
within the global capital market should be facthié by equity markets liberalization
which gives the opportunity for foreign investoositivest in domestic equity securities
and the right for domestic investors to transactfareign equity securities. The
facilitating process arises as a consequence ofowed international risk sharing and
subsequent increase of investments (Bekaert & ia2003b: 4, 6). However, the high
level of economic instability that characterizeseeging countries taken as a whole
should be considered as a possible limitation ofeqoal diversification benefits
associated with investments in emerging stock nmisrkedeed, economic instability in
particular regions and phenomenon of financiali€m®ntagion observed in the recent
history considerably influence foreign investorsicmg of risk for the investment
purposes in emerging stock markets.

1.1. Review of Previous Research

Some of the early research papers in internatibnahce try to model the impact of
market integration on stock pric€Stulz 1981a, 1981b; Errunza & Losq 1985; Eun &
Janakiramanan 1986; Alexander, Eun & Janakirama@88; Bekaert & Harvey 1995;
Errunza, Hogan & Senbet 199&\ basic reasoning behind the market integratiam c
be gained from considering asset prices in theesorf the Sharpél964 and Lintner



(1965 capital asset pricing modé€CAPM). In a completely segmented market, assets
will be priced relative to the local market returmhe local expected return is
determined by the local beta and the local marisét premium. Considering the high
volatility of local returns, it is likely that thiecal expected return is high. On contrary,
in the integrated capital market the expected netiepends on the beta of the world
market portfolio and on the world risk premium. Jleixpected return is expected to be
much lower (Bekaert & Harvey 2003a: 431). Therefare the transition from a
segmented to an integrated market the patterneoptice and expected return behavior
should be as follows: prices should rise and exgobrtturns should decrease.

Research into emerging market stock returns focusesthe importance of the
characteristics of those markets for the investaistisions regarding the asset
allocation. Early study of Harvey (1995) shows tlkaterging markets exhibit high
expected returns, as well as higher level of vithatcompared to the developed
markets; but inclusion of emerging market assetsthe investment portfolio
significantly enhances portfolio opportunities aseault of low correlations between
emerging and developed equity markets. This piongevork evolved into a growing
body of literature that investigates the empiruiatributions of emerging market equity
returns with the following areas of research irderéhe risk—return tradeoff within
emerging markets (Harvey 1991; Bekaert & Harvey 7)9%fficient investment
frontiers within emerging markets (Barry, Peavy &dRguez 1998) and the portfolio
diversification benefits that those markets provitte international investors by
combining investments in emerging stock marketé wivestments in developed stock
markets (Barry et al. 1998).

Regarding the literature about risk—return relatop in the emerging markets the main
focus is on the global market risk and currencly (Bailey & Chung 1995; De Santis &
Imrohoroglu 1997; Pajuste, Kepitis & Hogfeldt 200dateus 2004), but particular
attention is given also to certain specific risktéas such as political risk (Diamonte,
Liew & Stevens 1996) and country risk (Erb, HargeYiskanta 1996a, 1996b), to the
effect of the inclusion of emerging markets on éfiicient frontier (Barry et al. 1998),
and to the applicability of asset pricing modelsotzserved emerging market returns
(Harvey 1991, 1995).

An additional area of research considers the olesigpatterns of asset allocation (Barry
et al. 1998) and focuses more on the liberaliza{®ekaert & Harvey 1997; Bekaert,
Harvey & Lundblad 2003; Bekaert & Harvey 2003b; Kioyn & Zychowicz 2005) and
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financial integration of emerging equity marketsekBert 1995; Bekaert & Harvey
1997, 2003a). Harvey (1995) examines emerging ragkarns in the sample of 20
countries and demonstrates that contrary to thdeece from developed markets, the
global unconditional asset pricing models are rimé @0 explain the cross-section of
expected returns in emerging markelts addition, his study also investigates the
persistence of emerging market returns and shoatsthie level of serial correlation in
emerging markets is on average much higher tharal seorrelation observed in
developed markets. This serial correlation is symmatic of slow adjustment to current
information and low frequency of trading (Harvey©b9 Kawakatsu & Morey 1999

Harvey (1995) examines the distribution of emergimayket log returns in the pre and
post-1990 period and finds that emerging marketrnst are not normally distributed.
There is considerable variation in the skewnegb@individual country returns and the
excess kurtosis is almost always higher than zedaating fatter tails relative to the
normal distribution, which leads to the followingnplications. First, these facts
influence the way in which volatility is modeled e@merging markets. The standard
distributional models are rejected by the dataasecof many countrieBekaert &
Harvey 1997. Second, the existence of higher moments meanhslieanative models
for risk should be considerdeiarvey & Siddique 2000; Harvey 2000; Estrada 2000
Third, information about these higher moments sthdad taken into consideration by
investors when they make portfolio decisi¢gBskaert, Erb, Harvey & Viskanta 1998

Bekaert et al. (1998) examine departures from ntitynand discover that emerging
markets returns are characterized by significaetvsless and kurtosis. Bae, Lim & Wei
(2006) find that stock returns in emerging markate more positively skewed
compared to the returns in developed markets aatl ttte positive skewed stock
markets tend to have lower corporate governanaesco

The number of empirical studies on the financiaégnation of emerging markets in
Europe is limited. The studies are typically cafraut using co-integration testing. For
example, Gilmore & McManus (2002) use co-integratmalysis to examine long-term
relationship between three European emerging nmeufeeé Czech Republic, Hungary
and Poland) and the U.S. market from 1995 to 20@ilthey do not find any evidence
of long-run relationship. Rockinger & Urga (200hrorporate the influences of some
developed stock markets such as the UK, U.S. amth&w in the returns function for
the emerging markets from 1994 to 1997 and find tiw stock markets in the Czech
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Republic, Hungary and Poland are integrated wit ih the UK, but not with that in
U.S. and Germany.

Yang, Hsiao, Li & Wang (2006) apply the co-integratanalysis and the generalized
variance decomposition to estimate long-run andtsho linkages across the stock
markets in the U.S., Germany and four European gimgmarkets (Russia, Poland,
Hungary and Czech Republic) and find that both lang short-run relationships are
strengthened in the period 1999-2002 compared thighperiod before the Russian
crisis.

Li & Majerowska (2007) investigate the linkagesvibetn emerging markets of Poland
and Hungary and the developed markets of Germadylh8. from January 1998 to
December 2005 and conclude that two emerging mauket linked to the developed
ones in terms of returns and volatility, but howetree extent of the linkages is weak
suggesting potential benefits for internationaltfodio diversification.

Saleem & Vaihekoski (2007) examines not only glatalrket risk, but also local and
currency risk in the Russian stock market from 19652006 using conditional
international asset pricing models and find thatworld market risk together with the
currency and local market risks are priced on theskn stock market.

Pajuste, Kepitis & Hogfeldt (2000) investigate ttegurn generating process in five
Central and Eastern European stock markets (thehCRepublic, Estonia, Hungary,

Poland and Slovenia) by analyzing a wide set & féstors that might affect equity

return fluctuations in these markets. They empleasmportance of a geographic

proximity in explaining the level of a country'segration. That means that correlation
between two markets is higher if the markets aveesl geographically; e.g., Estonia and
Hungary are closest to Russia, and are therefone mndluenced by risk in Russian

market. Similarly, the Czech Republic, which isdted close to Germany, exhibits a
stronger relationship with the German stock index.

In the studies about financial integration of tineeeging markets less attention is given
to the frontier emerging markets even though theyiged high returns in the past few
years.The empirical evidence concerning the integratiod diversification benefits of
frontier emerging markets, including European caoasf is scarce. Therefore, that area
of research is ripe for exploration. The recentigtaf Maneschiold (2006) investigates
financial integration between Baltic countries (sa, Latvia and Lithuania) and
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international capital markets. The results sugtestinternational investors can obtain
diversification benefits given a long-term investinborizon because of the low degree
of integration between the Baltic and internatioregbital markets.

Dvorak & Podpiera (2006) investigate the hypothésis a dramatic rise in stock prices
observed in the EU accession countries at the EAAG1 after the announcement of the
European Union enlargement towards those countves due to the integration of
accession countries into the world market. The $ammpaccession countries includes
three emerging markets (Czech Republic, Hungary Bothnd) and five frontier
emerging markets in Europe (Estonia, Latvia, LitiaaSlovakia and Slovenia). The
results of this study show that the rise in stogkgs results from repricing of systematic
risk where difference between local and world betgdain about 22% of the stock price
increase.

Mateus (2004) uses sample of 13 EU accession ¢esiffive of them are classified as
the frontier emerging markets: Bulgaria, Estonigdhiiania, Romania and Slovenia,
while the rest of countries belong to the emergmarkets group) to investigate the
importance of global risk factors and predictabilif stock market returns during the
period 1997- 2002. The results reveal that the itonél asset-pricing models fail, on
average, to price correctly the assets in selectathtries indicating their partial
integration with the world.

1.2. Purpose and Hypothesis of the Study

Market integration has emerged as an importantarekeissue because of its
implications on international capital budgeting angdestments. Financial markets that
are not integrated into the world capital marketaynprovide opportunities for
international investors to obtain diversificatioenefits by investing in those segmented
markets. Even though emerging markets’ equity nstexhibit high levels of volatility,
they are relatively less correlated with equityures in the developed world, giving a
possibility to construct low-risk portfolios (Bek&ae& Harvey 2003b: 17). Therefore,
the empirical investigation of dynamics and int@@ledence among these markets has
become increasingly important.
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The purpose of this study is two-fold. First, thedy investigates whether the European
frontier emerging stock markets have become intedranto the world capital markets
by examining the sensitivity of the stock returasthie world-wide market risk factor.
As the second, the interdependences across thaefr@merging markets and their
linkages to the three largest developed markeEunope are examined. In this study, it
is hypothesized that the European frontier emergimaykets represented by five
selected countries are not yet integrated intowbdd capital markets. This is to be
expected, given that those markets are relativelgllsand less liquid with relatively
short history of stock exchanges comparing withetlgwed markets. Regarding the
issue of interdependencies among the frontier emgngarkets and their linkages to
the developed markets in Europe it is expectedttieake are linkages across emerging
markets taking into consideration their regionald ahistorical connections and
similarities in the sense of the economy, but tkierd of the linkages among them and
linkages with developed markets is expected to bakwsuggesting potential benefits
for international portfolio diversification.

Given the fact that degree of financial integratiaffiects investment decisions of
international investors, important implication &t foreign investors may benefit from
the reduction of risk by adding the stocks in thenfier emerging markets to their
investment portfolio. Since international investareorporate into their portfolio
selection degree of financial integration betweeark®ats, the results of this study can
shed light on the extent to which investors carefiefrom international diversification
in the countries classified as the European fromieerging markets.

In the light of the existing literature on the fim@al integration between developed and
emerging markets, this study contributes to therdiure by investigating one special
subcategory of emerging markets, namely frontieerging markets. This subcategory
is worth researching taking into considerationdaling findings of empirical studies.
Several recent studies (Chelley-Steeley 2000ng, Penm, Terrell & Ching 200#&ui
2005;Berben & Jansen 2008Yongswan 2006) show that the interdependence among
the international equity markets has increasedtanbally since the 1987 U.S. Stock
Market Crash implying decreased benefits of intéonal diversification. As an
alternative for obtaining benefits from portfoliaversification, the new emerging
markets have attracted the attention of internatidand managers (Papaioannou &
Tsetsekos 1997). But, there is also evidence oéasing degree of integration between
new emerging markets (especially in Asia) and dged countries. Recent study of
Tai (2007) shows that Asian emerging stock mark@islia, Korea, Malaysia,
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Philippines and Thailand) have become integratéal time world capital markets since
their official liberalization dates.

In the situation when emerging markets are incregggibecoming integrated into the
world markets, the alternative for any future ferthbenefits of international

diversification could be looking to the subcategofyfrontier markets. In addition, the

use of the European frontier emerging marketsigstudy is motivated by the fact that
relatively few studies have examined those stockets. Therefore, this study attempts
to provide new empirical evidence on the issueimdrfcial integration of emerging

markets by using the sample of five frontier emmagginarkets in Europe for which was
possible to obtain stock market index data forldséten years.

The European frontier emerging stock markets whidh be examined are selected
according to the Standard and Poor’s classificatibfrontier emerging markets. The
sample includes five among nine European countvtesh are classified as the frontier
emerging markets representing constituent univeas&&P/IFCG Extended Frontier
150 Index. This Index is designed to meet incre@ggisophisticated needs of global
investors, who are seeking to expand into marlests known but with a potential for
return similar or more than other better known egimgr markets counterparts. The
countries are as follows: Croatia, Estonia, Rom&lavakia and Slovenia.

In order to investigate whether frontier emergiraykets’ returns are driven by the world
capital market returns in the sense of lead-lagdegendent relationship, Granger
causality test will be conducted separately fotheamuntry relative to the world. There
will be two potential outcomes — each of them hg\different implications. The case in
which movements of the world market returns do canise frontier emerging market
returns is indicative of frontier emerging marketing segmented which implies
existence of opportunities for international inwestto obtain diversification benefits by
investing in those segmented markets. Another piateoutcome in which the world
market returns cause frontier emerging market metig indicative of frontier emerging
market being integrated which implies evidencenaféasing globalization of financial
markets.

This study focuses on testing financial integratadrthe European frontier emerging
markets by examining sensitivity of stock returm®mly one factor - world-wide market
risk factor proxied by the world market portfolithe other important sources of risk that
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can be priced in frontier emerging markets areenay and country-specific local risk,
but they are out of scope of this study and casdes as avenues for further research.

1.3. Construction of the Study

This study will be divided in six chapters. Thesfirchapter presents introduction
containing the research problem, purpose of thaysamd review of previous literature.
Essential theoretical framework for research pnobieill be discussed in the second
and third chapter. The portfolio theory, risk amtiurn relationship and diversification
are discussed in the second chapter, while emergargets finance issues are subject
of the third chapter. The fourth chapter will pretsa description of the data of the
empirical study with preliminary statistics andaldoser look will be taken into the
research methodology. Empirical results will besprded and discussed in the fifth
chapter as well as the conclusions of the studysaigdestions for further research. The
last chapter summarizes this study and its results.
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2. THEORETICAL BACKGROUND

The main purpose of this chapter is to presentnéis$eheoretical background which
can be considered as a starting point for bettdergstanding of the financial integration
issue. The first part of this chapter briefly irduzes the Portfolio theory as a one of the
main cornerstones in the finance theory, while gkeond and third parts give more
comprehensive review of the risk-return relatiopsdmd diversification.

2.1. The Portfolio Theory

The modern portfolio theory was introduced by Halharkowitz with his paper
“Portfolio selection” which appeared in the 1952id@l of Finance. He formulated the
theory of optimal portfolio selection in the conteX trade-offs between risk and return,
focusing on the idea of portfolio diversificatioa a method of reducing risk - and thus
began what has become known as "Modern Portfolenmiy.

The most important aspect of Markowitz’'s work was demonstrate that for the

investor it is important to consider the contributithat security makes to the variance
of his entire portfolio, rather than a security’'s/ro risk as measured by security
variance. That is primarily a question of secustyovariance with all the other

securities in investor’'s portfolio. Therefore, daon to hold a security should not be
based on comparing its expected return and varisnoghers, but instead the decision
to hold any security would depend on what otheustes the investor wants to hold.

Evaluation of securities cannot be properly donaswmlation, but instead securities

should be evaluated as a group (Rubinstein 20023)10/arkowitz’s approach became

accepted and very often used among institutionalfgdm® managers who use it to

structure their portfolios and to measure theirfgremance (Rubinstein 2002: 1044).

Markowitz’s basic principles of portfolio constrimmt are the foundations for the

relationship between risk and return.

2.2. Risk and Return Relationship

Investors are assumed to be seeking the maximwmsefor a given level of risk or the
minimum risk for a given level of return. In theseeof risky assets the coming return is
not known, but however investors have a certaineetgtions about coming returns
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(Copeland & Weston 1988: 153). The expected rateetfrn of a security can be
determined as follows (Bodie, Kane & Marcus 20027)2

(1) E R :E(|31)+E(D)—PO ’

0

where: E (R)= the expected return of security,
E (P.) = the expected security price,
E (D) = the expected dividend

and Po = security price.

The rate of return on a portfolio is a weightedrage of the rates of return of each asset
comprising the portfolio, with portfolio proportisras weights. From this statement it
could be implied that the expected rate of returragortfolio is a weighted average of
the expected rate of return on each component &Bselie et al. 2002: 163). The
portfolio expected return is determined as follows:

2 ER)= Zl W E (R),

where: E(R,) = the expected return of portfolio,
E (R) = the expected return on each asset,
W, = weight or the proportion of the portfolio alloedtto each security,
> W =1

and n = the number of securities in the portfolio.

However, investors need to know also the risk efgbcurity. The measure of a risk can
be defined as a standard deviatieh ¢f the rate of return. The standard deviatioa is
square root of the variance, which is the expeetdde of the squared deviations from
the expected return. The standard deviation andvéin@nce measure uncertainty of
possible outcomes also known as a probability ibigion. Modern portfolio theory, in
most of the cases, assumes normal distributioheoasset returns. (Copeland & Weston
1988: 153-154.)

The normal distribution assumption is convenientdose the normal distribution can
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be described completely by its mean and variandefamhermore, even if individual

asset returns are not exactly normal, the disiobubf returns of a large portfolio will

still resemble a normal distribution quite closeRhe evaluation of risky prospects
based on the expected value and variance of pessibtcomes is known as a
mean-variance analysis. (Bodie et al. 2002: 175,)98

The main impact on the investor's appropriate rieskin trade-off will have a risk
aversion. An investor is said to be risk averdeeifprefers less risk to more risk, all else
being equal. One reasonable function commonly tsetinancial theorists assigns a
portfolio with expected returB(r) and variance of returnrs the following utility score:

(3) U=E(r) — 0.005A ¢ ?,

whereU is the utility value and\ is an index of the investor’s risk aversion. Thetor

of 0.005 represents just a scaling convention whigks the possibility to express the
expected return and standard deviation in equaf®nas percentages rather than
decimals. The utility score can be considered amans of ranking portfolios meaning

that when utility value is high a portfolio has raattractive risk-return profiles. (Bodie

et al. 2002: 157; Elton & Gruber 2003: 210-220.)

Precise prediction of the relationship between risk of an asset and its expected
returns is given by the capital asset pricing mo@@\PM). This relationship is
important in the following two respects. Firstpibvides a benchmark rate of return for
evaluation of possible investments and as secandtidel gives us possibility to make
an forecast regarding the expected return on adsgtfiave not yet been traded in the
marketplace as it is case for example with ingpiablic offering of stock. (Bodie et al.
2002: 258; Elton & Gruber 2003: 304-305.)

The capital asset pricing model (CAPM) was creatatlltaneously by William Sharpe
(1964) and John Lintner (1965) and developed fuyeMossin (1966). The CAPM is
a cornerstone of modern financial economics andigsificant importance is justified
by the fact that William Sharp received the 199®e&ldPrize for his work on the CAPM
published in 1964 (Bodie & Merton 2000: 344).

In the CAPM standard deviation of return does na&asure generally the risk of
securities. The general measure of security’sigsks beta (the Greek lett@) (Bodie
& Merton 2000: 348). Beta is known as a stock’ssgenty to changes in the value of
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the market portfolio and it measures the marginalribution of a stock to the risk of
the market portfolio (Brealey & Myers 1996: 182¢tB is defined as follows (Copeland
& Weston 1988: 199):

(4) Bi=Cov (i, rw) | 6w,

where: ¢y = variance of market portfolio
and Cov (r, rv) = covariance between returns on a stioakd market portfolio.

Stocks with betas greater than 1.0 are called agiye stocks and their returns tend to
respond more than one-for-one to changes in theretf the overall market. Defensive
stocks have betas less than 1.0 and their retamnsless than one-for-one with market
returns. The beta of a portfolio is calculated ms@erage of the betas of the securities
in the portfolio, weighted by the investment in leaecurity. (Brealey, Myers & Marcus
2004: 294, 298.)

The relationship between the asset beta and thectegreturn can be expressed in a
linear way by using Security Market Line (SML). Tefore, the CAPM states that the
expected return of every asset must lay on the {8#e Brealey & Myers 1996:
179-188).

Formula for the CAPM is described in the followieguation:

(5) r=ri+ f(rm—1n),

wherer is the expected return of a stotkjs the risk-free ratef is the beta of a stock
and rp, is the expected return on market (Brealey et a042@B02). The expected
return-beta relationship can be represented gralbhiby the Security Market Line
(SML), which is shown in Figure 1.
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Expected
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Figure 1. The security market line (Bodie et al. 2002: 273).

2.3. Diversification

Investors are able to significantly reduce the redkthe expected return of their

investments by investing in a large number of défe assets. This procedure of
forming a portfolio with main aim to reduce risk angiven level of return is called

diversification (Ross, Westerfield & Jordan 20027429). However, even extensive
diversification cannot eliminate the risk complgteAs the number of securities

increases, portfolio standard deviation decredsescannot be reduced to zero. The
risk that can be eliminated by diversification isokvn as unique risk, diversifiable or
nonsystematic risk, while on the other hand thk ti&t remains even after extensive
diversification is called systematic or market ridkord risk is usually referred in

finance to the systematic part of risk, since themo pay for risk that can be eliminated
(Copeland & Weston 1988: 198-202).

The risk of a portfolio depends not only on thekrf the securities which form
portfolio, but also on the links present betweean\tarious securities, through the effect
of diversification (Esch, Kieffer & Lopez 2005: 4Diversification potential of an asset
can be quantified using the concepts of covariamekcorrelation. The covariance as a
simple statistical measure of co-movements betweenrandom variables measures
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how much the returns on two risky assets move muee. If asset returns move
together they have positive covariance, while riggatovariance means that asset
returns vary inversely (Copeland & Weston 1988:-158).

The covariance of two securities can be calculagdollows (Copeland & Weston
1988: 156):

(6)  COV(X,Y)=E[(R-E(R)) (R-E(R))

where: COV (X, Y) the covariance between securitgndy,

R« = the realized return of secumty

R = the realized return of securiyy

E (R) = the expected return of security
and ER) = the expected return of secunty

Since covariance is not independent of the unitamefisurement, it is a difficult
measure to use in comparison purposes. For instdreeovariance of monthly returns
will normally be higher than the covariance of afgily returns in the same market
because the monthly returns have much higher mtlaragnitude than daily returns.
For the comparison purposes, a standardized formcosariance is used. The
standardized form is known as the correlation (Ateder 2001: 7). Therefore, the
covariance is usually interpreted in the termshefdorrelation coefficient, which scales
the covariance to a value between -1 (perfect negatrrelation) and +1 (perfect
positive correlation). The correlation coefficidrgtween two variables is calculated by
dividing their covariance by the product of thenstard deviations (Bodie et al. 2002:
166). High positive correlation indicates that ratuare co-dependent because they tend
to move together in the same direction, while higigative correlation indicates still
highly co-dependence between returns, but diffexeiscthat they tend to move in
opposite directions (Alexander 2001: 7).

The covariance term is important for calculatiorihed portfolio variance. In case of two

risky assets combined into a portfolio with variese; > and o, ?, respectively, and

portfolio weightsw; andws, the portfolio variancelo2 is given by:
(7) 0p2= W;|_2 (512 + W22 022 + 2 wp w, Cov (r]_, rz).

A positive covariance increases portfolio varianedjile in contrast a negative
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covariance reduces portfolio variance. The retumsegatively correlated assets tend
to be offsetting, which implies stabilizing effemr portfolio returns. (Bodie et al. 2002:
166.)

In case of three risky assets combined into a @aifthe portfolio variance will
include three variances and six covariance ternichwclearly demonstrates that by
increasing the number of securities in a portfdhke number of covariance terms
increases more than the number of variances. Hémeejariability of well-diversified
portfolio is determined mainly by the covariand@ealey & Myers 2003: 171.)

Markowitz (1959: 102) emphasizes importance ofdbnvariance for portfolio selection.
In portfolios which include large numbers of coateld securities, importance of
variances shrinks comparing to the importance ofadances. The contribution of a
security to the variability of a large portfolio m®t determined according to the size of
its own variance, but according to the sum oftalcbvariances with the other securities
of the portfolio.

As the number of securities in a portfolio rapidhcreases, the portfolio variance
steadily approaches the average covariance. Intbasaverage covariance equals zero
there would be possibility to eliminate all risk bglding enough number of securities.
In reality, common stocks that investors can buyaillg move together having positive
covariances which actually set the limits to thendi#s of diversification.
Diversification cannot eliminate market risk, whighplies that diversified portfolios
are affected by variation in the general level ltd tarket. (Brealey & Myers 2003:
172-178.)

The market, from a theoretical point of view, can donsidered as a portfolio which
includes all the securities circulating on the nearRhus, the market return is defined as:

N
©®  Ruc= 2 XiRit

=

whereXj represents the ratio of global equity market céipation of the securityj() and
that of all securities, whildl represents number of securities. Because theseefigre
often difficult to process in practice meaning thatincial analyst cannot track every
stock, the concept is usually replaced by the gonoé astock exchange indekat
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represents the market in question (Esch et al. :2B@6 Financial analysts and investors
usually rely on market indices to summarize tharrebn different classes of securities
(Brealey et al. 2004: 269).

Set of portfolios that maximize expected returnseach level of portfolio risk can be
presented graphically by the efficient frontier.eBy rational investor should select
portfolio on the efficient frontier (Bodie et al0@2: 240). If a portfolio is efficient it is
not possible to get a higher average return withaairring greater standard deviation;
it is not possible to get smaller standard dewatmithout giving up return on the
average. If a portfolio is inefficient it means tihlaere exists either some other portfolio
with more average return and no more standard tiewvjsor some other portfolio with
less standard deviation and no less average reburthe case of most inefficient
portfolios there exist portfolios which exhibit natly more average return but also less
standard deviation at the same time (Markowitz 1229.

Figure 2 can be used as a simple illustration ohebts from international
diversification. Points in the Figure 2 represetgexted returns and standard deviations
of stock indices of seven different countries oer period 1980 - 1993 as well as the
equally weighted portfolio. The figure clearly demstrates benefits from
diversification. (Bodie et al. 2002: 233.)
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Figure 2. Efficient frontier with seven countries (Bodie €t2002: 233).

International diversification provides a market uetion in risk for portfolios that

include stocks of foreign countries in additiorstocks of local country. Hence, rational
investors should invest across borders becausen@dufiternational to national

investments increases the power of portfolio difieegion. (Elton & Gruber 2003:

285.)

Early study of Solnik (1974: 51) investigates engair estimates for the risk of an
internationally diversified portfolio compared withdiversified portfolio that is purely
domestic by using sample of seven major Europeacksiarkets and U.S. stock
market. The risk is measured in terms of variabdit returns. The results reveal that an
internationally diversified portfolio would be otenth as risky as a typical security and
one half as risky as a well-diversified portfolid d.S. stocks alone with the same
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number of holdings. Hence, the gains from inteorei diversification are substantial.
The reasonableness of international diversificatiepends on the following factors:
correlation coefficient across markets, the rislkeath market, and the returns in each
market (Elton & Gruber 2003: 262).
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3. EMERGING MARKETSFINANCE

This chapter is divided into four sections. Thestfisection focuses on the market
integration and its connections with the liberaima process in emerging markets. The
second section discusses the financial effectsawket integration including the cost of
capital and equity return volatility, as well asuss of capital flows and diversification
benefits. The following section pays attentionhe teal sector, discussing the effects of
the liberalization and integration process on eaanogrowth, while the final section
explains contagion issue in equity markets whidbareeto the cross-country spillover of
crises.

3.1. Market Integration and Liberalization

Market integration is an important issue in inteéiora@al and development economics. In
the field of international economics the main engih& on the potential welfare gains
arising from market integration through the divicstion benefits in terms of sharing
risk, while in the development economic literattme main focus is on the investment
and growth benefits arising from financial markategration (Bekaert, Harvey &
Lumsdaine 2002a: 204) . Financial market integratéders to the notion that assets in all
markets are subjects of exposure to the same siskdhactors with the risk premium on
each factor being the same in all markets. Thislieapghat the global value-weighted
market portfolio is considered as the relevant festtor in that situation (Saleem &
Vaihekoski 2007: 3). In other words, financial matrikntegration means that investor,
whether local or foreign, considers assets in tdwall market as a part of the world
portfolio (Dvorak & Podpiera 2006: 135).

By opening stock markets to foreign investors, ¢heerging economies could obtain
potential benefits. Allowing foreign investmentsdomestic stock market can be seen
as important opportunity to attract foreign capdald enhance development of equity
markets which is positively related to the economgiowth in the long run (Kim &
Singal 2000: 26). In addition, inflows of foreiguety result in global diversification.
According to model of global portfolio diversificah developed by Obstfeld, an
economy that liberalizes and opens its asset nsarkay experience a substantial rise in
national welfare (Obstfeld 1994: 1310-1311). Fumthare, international risk sharing
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through global diversification leads to improvenseit resource allocation (Obstfeld
1994: 1310).

One important question which arises is how to meadegree of financial integration.
It is obvious that financial integration is a presavhich measurement is a challenging
issue (Bekaert & Harvey 2003b: 8). A starting pdiot answering aforementioned
question is to determine the date when a markebrbes integrated. The dating of
market integration is in the most cases relatedhto capital market liberalization
process, but because that process is usually dradeait is not likely that dates of
capital market reforms necessarily correspond tactxiate of market integration
(Bekaert, Harvey & Lumsdaine 2002a: 204).

In the development economics literature the temarfcial liberalization is usually
referred to domestic financial liberalization inding privatization process and reforms
in banking sector, while the financial liberalizatiin the context of market integration
is referred to allowing inward and outward foreigguity investments without
restrictions. (Bekaert & Harvey 2003b: 6.)

The liberalization process is usually a gradualcess due to existence of different
kinds of investment barriers (Bekaert & Harvey 2008-9). According to Bekaert

(1995) there exist three different types of basiidrhe first type refers to legal barriers
resulting from the differences in legal statuseglaiestic and foreign investors; the
second type refers to indirect barriers resultingmf differences in availability of

information, investor protection and selection o€@unting standards, while the third
type refers to emerging market specific risks egldtarriers (for example political risk,
liquidity risk or economic policy risk) which havediscouraging effect on foreign

investments resulting in market segmentation.

Laeven & Perotti (2001: 1) argue that financiakgration is a gradual process, taking
place only gradually after liberalization, and getlg speaking after any major reform
policy regarding the market. The reasoning behimd statement is that investors
respond with some diffidence to announced poligigch may be reversed and only
when they observe stable policies over time thenfidence about the political
commitment to market reforms starts to increaseifsogntly.
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3.2. Financial Effectsof Market Integration

In many research papers in the field of emergingketa finance particular attention has
been given to the effects of the liberalizationgass on various financial variables. The
main focus is on the effects of the liberalizatimm equity returns and stock market
volatility. (Bekaert & Harvey 2003b: 11.)

From the theoretical point of view, Internationabkat pricing models (IAPMs) suggest
lowering in the cost of capital for companies bejiiog to the segmented economies, but
with access to the international market. Declimesxipected returns in that case would be
caused by diversification potential that these canmgs offer foreign investors. Hence,
returns should exhibit the following pattern: irepiberalization period high equilibrium
expected returns indicating the high cost of cgpitaring the liberalization period large
positive returns reflecting price increases ascthst of capital falls, i.e., the revaluation
effect; in post-liberalization period normal egobilum expected returns, with the
difference in the pre-liberalization period retugwnpared with the post-liberalization
period returns (i.e., the change in the cost oftaBpelated to the diversification potential
of the company. (Errunza & Miller 2000: 579.)

Henry (2000a: 302-303) argues that there exisetheasons for decreasing the cost of
equity capital in the liberalizing country due teetliberalization process. The reasoning
behind this statement is based on the facts thstt afoequity capital consists of two
components: the risk-free rate and the equity puemand that the liberalization process
affects both components through different mechasishme first reason is that stock
market liberalization leads to increasing of ngtitz inflows which in turn could lead to
lowering of the risk-free rate. The second reas®rthat the liberalization process
improves international risk sharing between local #oreign investors which results in a
reduction of the equity premium. Finally, increaseghital inflows may cause rising of
stock market liquidity (Levine & Zervos 1998: 11&2)d higher liquidity then leads to
the lowering of the equity premium (Ahimud & Mens@h 1986). Using a sample of 12
emerging markets, empirical study of Henry (200863) shows that stock market
liberalization reduces the average cost of equdpital which is consistent with
theoretical prediction of IAPMs that stock markbefalization may reduce cost of equity
capital of the country in the period following lita¢ization by allowing for international
risk sharing among domestic and foreign agents.
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Regarding the issue of the financial effects afdddization on volatility, it is not obvious
from finance theory whether stock return volatibtyould increase or decrease due to the
liberalization process (Bekaert & Harvey 2003b:. IW)ere is a reasonable expectation
that a stock return volatility will decrease beeaws fact that integration process of
emerging markets with the world markets makes daating process more efficient.
On contrast, the volatility of stock markets magregase as a result of high volatility of
unrestricted capital flows (known as “hot money'hieh are affected by quick response
of foreign investors to changes in emerging madainomies (Kim & Singal 2000:
36).

Empirical study of Bekaert & Harvey (1997: 70) pises evidence that capital market
liberalization significantly decreases stock mank@ttility in emerging markets, while
study of De Santis & Imrohoroglu (1997: 575) comier decreasing of stock market
volatility with liberalization only for some emergy markets, but there is no evidence
of a systematic effect of market liberalization sinck return volatility. Kim & Singal
(2000: 42) find no significant impact of marketdialization on stock return volatility.
Aggarwal, Inclan & Leal (1999: 54) examine the lsndf events which cause large
shifts in the volatility of emerging stock marketsing the sample of 10 largest
emerging markets according to the International akte Corporation (IFC)
classification and find that the country-specifaifical, social and economic events are
more important than global ones in causing majdtssim emerging markets’ volatility.

The question regarding the effects of stock maikedralization on stock return
volatility is further investigated in the study &hyasuriya (2005: 188) which uses the
sample of 18 emerging markets and finds that \ijatmay increase, decrease or
remain unchanged in the period after liberalizatiéfiter including association of
post-liberalization volatility with market charadstics and quality of institutions in
analysis, the results reveal that countries witlorfable market characteristics such as
higher level of market transparency and investotgmtion, as well as better quality of
institutions reflected in lower level of corruptiand higher rule of law experience
lower volatility in post-liberalization period.

The capital market liberalization process in emmeggcountries leads to increased
portfolio flows into those countries. The financilberalization changes market
environment from low level of capital flows in pliberalization period to very

significant level of capital flows in post-liberadition period. Those capital flows are
subject to portfolio rebalancing (Bekaert & Harva§03b: 15-16). The empirical study
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of Bekaert, Harvey & Lumsdaine (2002b: 339) whictarines the joint dynamics of
returns and net U.S. equity flows shows that neitahflows to emerging markets
increase rapidly after liberalization as investorake rebalancing of their portfolios
towards emerging markets, but however the equitydlare reduced three years after
liberalization.

Another important issue in examining joint dynami¢sapital flows and equity returns
is to investigate effect of flows on returns. Thexyempirical evidence that increases in
capital flows raise stock market prices as it wasa in studies of Froot, O’Connell &
Seasholes (2001) and Clark & Berko (1997), butehemo consensus about question
whether the effect is temporary or permanent. Fepat. (2001: 192) argue that effect is
temporary and that price pressure in emerging nsirgesubstantial so that a cessation of
inflow can reduce stock prices, which is in linettwihe price pressure hypothesis
suggesting that inflow induced price increases wdm subsequently reversed. On
contrary, Clark & Berko (1997: 18) argue that geeaisk sharing benefits and improved
liquidity arising from foreign inflow create permamt price rises, which is consistent
with the base-broadening hypothesis suggestingtioatening the investor base leads to
increased risk sharing and diversification.

The possibility of the diversification benefitssng from exposure to emerging equity
markets has attracted a significant attention tdrimational investors (Bekaert & Urias
1996: 835). Early study of Divecha, Drach & Stef&892: 41) which examines investing
in emerging markets shows that emerging marketsnasee volatile comparing to
developed markets, but they are less correlated eaich other and with developed
markets which implies benefits reflected in lowartfolio risk for global investors
investing in those emerging markets. Harvey (1843:) confirms those findings in the
sample of 20 emerging equity markets demonstrdtiaggaddition of emerging market
assets to a mean-variance efficient portfolio $igamntly enhances portfolio performance
through a reduction of portfolio volatility and im@se of expected returns.

However, there is some criticism in literature thaise early studies ignore the high
transaction costs and investments constrains detatemerging market investments. De
Roon, Nijman & Werker (2001: 722-723) attempt tecghight on this issue by taking into
account transaction costs and short sales constirmithe mean-variance spanning test
methodology framework. The results reveal thatasecwhen transaction costs and short
sales constrains are ignored there are signifati@etsification benefits from investing in



31

emerging markets, but however diversification beseire eliminated after allowing for
transaction costs and short-sale constrains.

Li, Sarkar & Wang (2003: 58) criticize methodologfy mean-variance spanning tests
used in the study of De Roon et al. (2001) empiragithat statistical tests show strong
evidence of diversification benefits in case ofasting in particular emerging markets,
but no evidence of diversification benefits whewesting in combination of these

emerging markets. They argue that those illogiesits arise from inadequacy of
applied methodology reflected in the loss of exatary power with adding more

emerging markets in analysis. Li et al. (2003: B9 a Bayesian approach, which
eliminates inadequacy of mean-variance spanningadetogy, to investigate the impact
of short-sale constraints on the international diieation benefits. They find that the

diversification benefits from investing in emergintarkets remain substantial even in
case when investors are faced with short-sale @nts.

De Santis & Gerard (1997: 1881) estimate by ushey dapital asset pricing model
(CAPM) in international setting that the expectathg from international diversification
to a U.S. investor equal 2.11% on average annulahynza, Hogan & Hung (1999:
2104) examine whether U.S. investor can obtairg#ies of international diversification
by making a portfolio of securities trading in tbeited States and find that most of the
diversification benefits can be gained using doroally traded assets in country funds
and American Depositary Receipts (ADR).

3.3. Real Effectsof Financial Market I ntegration

In addition to examining financial effects of markeategration in literature about
emerging markets finance particular attention has &een given to examining the
effects of the liberalization process on economiswgh. The starting point for explaining
relationship between the liberalization process awndnomic growth is theoretical
prediction of international asset pricing modelttstock market liberalization may
reduce the cost of equity capital in the liberalizicountry (Henry 2000a: 302Pne
important implication of this prediction is thattection of the cost of capital will affect
real investments and given that those additionastments are efficient then economic
growth should increase (Bekaert & Harvey 2003b: 21)
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The empirical study of Henry (2000a: 332) confirtins theoretical prediction that stock
market liberalization is associated with increase@stments. The study uses sample of
11 developing countries that liberalized their ktow@rkets and clearly demonstrates that
liberalizing countries experienced abnormally hggbwth rates of private investments in
the post-liberalization period. In addition, the@sation of stock market liberalization
and private investments growth persists even aftdusion of control variables such as
world business cycle effects, contemporaneous eomnaeforms and domestic
fundamentals.

Bekaert, Harvey & Lundblad (2001: 466, 497) provitiether evidence of the
relationship between the financial liberalizatiomdaeal economic growth in emerging
markets. They demonstrate that the liberalizatibstock markets is associated with
higher real growth with empirical results from sdengf 30 countries (classified as either
emerging or frontier by the International Finanagfidration) showing that average real
economic growth increases between 1% and 2% periyehe period following the
financial liberalization. The results are robustewafter controlling for a comprehensive
set of variables representing macroeconomic enwigor, banking development and
stock market development.

The findings regarding the financial liberalizati@ffects on economic growth are
strengthened in Bekaert, Harvey & Lundblad (200%) dxpanding the sample of

countries to 95. The study shows an approximatease of 1% in annual real GDP per
capita following stock market liberalization. Hovegy they emphasize possibility that
financial liberalization coincide with other macoco@momic reforms and financial

development which might be also the sources otemed growth. After adding control
variables which capture macroeconomic reforms amén€ial development the

liberalization effect does weaken slightly in sospecifications indicating that reforms
and financial development may account partly ferltberalization effect, but still results

show statistically significant impact of stock meirKiberalization on the economic
growth. (Bekaert, Harvey & Lundblad 2005: 40-41.)

3.4. Contagion

The increasing globalization of financial marketsl dhe financial crises during 1990s
such as the Mexican crisis in 1994, the “Asian Eiusis in 1997 and the “Russian virus”
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crisis in 1998 has generated a large body of tileeson contagion, which is term used to
describe cross-country spillover of crises.

There is a widespread disagreement in literatuitalvhat term contagion entails.

Forbes & Rigobon (2002: 2223-2225) make a distimchetween terms contagion and
interdependence. They define contagion as a <Sigmifi increase in cross-market
linkages after a shock to one country or groupoaintries, while the case in which two

markets exhibit a high degree of comovements imp#reod of stability and continue to

have high correlation after a shock to one markay mot be interpreted as contagion.
This case is labeled as interdependence and itamglrong linkages that exist between
two markets irrespective of the state of econonhusT for detecting contagion it is of

high importance to assess the linkages betweenetsaokfore, during and after crisis.

Bekaert, Harvey & Nd2005: 65-66)efine contagion as excess correlation i.e. lefel o
correlation over and above that what would be etquefrom economic fundamentals.
They apply an asset pricing approach with a twaésfacnodel, where U.S. equity
market return and a regional equity portfolio ratare used as a factors, to examine
whether the Mexican crisis in 1994 and Asian cnigid997 resulted in contagion and
demonstrate presence of contagion around Asiars,chat not during Mexican crisis.
Even though a correlation framework is commonlydugedetect contagion in financial
markets, there are some arguments that use oflaiorecoefficients is inadequate in
testing for contagion. Baur & Schulze (2005: 22yue that inadequacy of correlation
coefficient for assessing market linkages arisesfits sensitivity to heteroscedasticity
and that correlation coefficient as a linear meagarnot suitable in the case where
contagion is an event characterized by non-lineanges of market association.

Bae, Karolyi & Stulz (2003: 719-721jse an alternative approach to measure financial
contagion byabandoning correlation framework in defining comagand instead
focusing on determining a contagion in the term$agje absolute value daily returns,
where contagion is defined as the coincidence tfeme equity return movements.
They introduce term exceedance which is definedhasoccurrence of an extreme
return of a financial market at a certain pointtiofie, while the joint occurrence of
exceedances in two or more markets at the samet mdirtime is labeled as
coexceedance. The coexceedance measurement appnoactalyzing contagion is
further developed by Baur & Schulze (2005: 39-4§) using quantile regression
framework. Their study shows that contagion depemusa regional (world) market
return and its volatility, as well as that contagis stronger for extreme negative
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returns than for extreme positive returns. In addjt empirical evidence regarding
Asian financial crisis in 1997 detects contagiamnirAsia to Europe and Latin America,
but not to the United States.

Beside commonly used cross-market correlation coefits, three additional different
methodologies have been applied in empirical litgeeato investigate how domestic
stock market shocks are transmitted internationaliRCH and GARCH models,
cointegration techniques and direct estimation eécgic transmission mechanisms.
ARCH and GARCH modeling approach focuses on esiiipathe variance and
covariance based transmission among countries atysia of market comovements.
Cointegration techniques have a main aim to defeahges in the cointegrating vector
between markets over a longer time horizon, whileatl estimation of specific
transmission mechanisms is based on attempts tsumeaontribution of different
factors to country’s sensitivity to financial cges{Forbes & Rigobon 2002: 2227-2229.)

One important research issue that is broadly exaanim literature concerning contagion
is certainly the question why crises spread actossitries (Bekaert & Harvey 2003b:
26). Masson (1998: 3Jyentifies three main channels for a transmissibthe crisis:
“monsoonal” effects, “spillovers” and pure contageffects. “Monsoonal” effects arise
from common causes, meaning that affected counexgerience common external
shock or have similarities in economic fundament8lgillovers arise as a result of
linkages and interdependencies among financial etarkAnd finally, pure contagion
effects refer to the cases when crisis in one ntarley trigger crisis in another markets
for reasons unexplained by macroeconomic fundartsenta
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4. DATA AND METHODOLOGY

This chapter first introduces the data used instinely with the brief description of the
frontier emerging markets and the three largeseld@ed markets in Europe as well as
the indices included in the sample. After that,rsearch methodology is presented.

4.1. Data

The sample of the European frontier emerging marggamined in the study includes
Croatia, Estonia, Romania, Slovakia and Slovenihilenthe developed markets in
Europe are represented by Germany, United KingdednFaance. All the data used in
the empirical part of the study are extracted frilv® Thomson Datastream database,
which is highly respected historical financial nuioal database. The data consist of
daily observations of the stock indices in eackhefinvestigated frontier emerging and
developed markets in Europe and daily observatainthe Morgan Stanley Capital
International (MSCI) World equity market index whics widely accepted benchmark
index used to proxy the world market portfolio. Thtck indices of the frontier
emerging markets are in local currency terms, WHigC| World Index is expressed in
US dollar terms. French and German indices areesspd in euro and index of United
Kingdom in pounds.

The daily returns in each market are computed es#tural logarithmic differencelst
(pe/pr-1) wherepyis either the stock index of the frontier emergargdeveloped market
or MSCI World Index at timé& The sample period extends from September 24, 1997 t
September 26, 2007, which includes 26ddily observations for each series. The
sample period is chosen on the basis that it repteghe longest common time period
over which data is available.

In this study the frontier emerging stock markets @roxied by the country total stock
market indices, which are value-weighted indicesistmicted consistently across
countries and are representative of each counstgek market. Similarly, the world
stock market is proxied with the Morgan Stanley i@dnternational - MSCI World
Index. The MSCI World Index is a free float-adjuktearket capitalization index that is
designed to measure global developed market eqetjormance. The developed
markets are represented by their major stock mankietes.
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For each country in the sample of the five Europkantier emerging markets daily
returns on stock market indices are calculated f8eptember 24, 1997 to September
26, 2007 and compared with the returns of developarkets and returns of diversified
world market equity portfolio represented by MSCoMd Index for the same period of
time.

4.1.1. Market Environment

The following stock exchanges are used to reprethentrontier emerging markets in
Europe:

« Croatian stock market is representedthy Zagreb Stock Exchange which was
founded in 1991 and the official Zagreb Stock Exgeashare index CROBEX,
which has been published since September 1997ahaiV2007 the Zagreb Stock
Exchange was merged with the other Croatian stackange Varazdin Stock
Exchange (VSE) to form a unique Croatian capitalkeia At the end of October
2007 the market capitalization of the stocks in Zlagreb Stock Exchange was
EUR 48.1 billion. (Zagreb Stock Exchange 2008.)

« Estonian stock market is represented by the Tafituatk Exchange, established
in 1995 and share index OMXTallinn. The Talinn &d&xchange is the only
regulated securities market in Estonia and itpsas of OMX group, which owns
and operates exchanges in Nordic and Baltic casitdt the end of October
2007 the market capitalization of the stocks in Tladinn Stock Exchange was
EUR 4.5 billion. (OMX Group 2008.)

e« The Bucharest Stock Exchange, founded in 1995, iendhare index BET
introduced in September 1997 represent Romaniank st@arket. At the end of
October 2007 the market capitalization of the stotk the Bucharest Stock
Exchange was EUR 27.7 billion. (Bucharest Stockhaxge 2008.)

e Slovakian stock market is represented by the Baats Stock Exchange,
established in 1991 and its share index SAX, cated| from 1993. The market
capitalization of the stocks in the Bratislava tBxchange was EUR 2.7 billion
at the end of October 2007. (Bratislava Stock Erglea2008.)
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 And finally, Slovenian stock market is representad the Ljubljana Stock
Exchange, founded in 1989 and the share index 8Bh&oduced in 1993. The
market capitalization of the stocks in the Ljubja8tock Exchange was EUR
18.9 billion at the end of October 2007. (Ljubljadtack Exchange 2008.)

The developed markets in Europe are representeédeb$tock Exchanges in Frankfurt,
London and Paris and their major stock market e&gliCDAX, FTSE100 and SBF250
respectively. The Frankfurt Stock Exchange is dnth@ world’s largest trading centers
for securities and with a share in turnover of @®fupercent, it is the largest of the seven
German stock exchanges. The CDAX index includes ghares of all domestic
companies listed in Prime and General Standardeprésents German equity market in
its entirety (Deutsche Borse Group 2008). The Lan&tock Exchange is one of the
world’s oldest stock exchanges with the historyrafre than 300 years and also one of
the largest in the world. The FTSE 100 index iddorythe most widely used UK stock
market indicator because it comprises the 100 nhmaghly capitalized blue chip
companies, representing approximately 81% of theni#itket (London Stock Exchange
2008). The Paris Stock Exchange, known as Eurdpasis from 2000 onwards, merged
with the Amsterdam and Brussels exchanges in Sdyaie2000 to form Euronext NV
which is the second largest exchange in Europenbetiie London Stock Exchange.
The SBF 250 index is usually used as a benchmarkh&olong-term performance of
equity portfolios in France (Euronext 2008).

Table 1 shows some important dates pertainingoicksnarket liberalization in the five
European frontier emerging markets investigatedhis study. The second column
indicates dates of the removal of legal restricion foreign investments with additional
footnotes pointing out that the legal restrictiams foreign investments were lifted
gradually. The third column shows dates when theilging Markets Database (EMDB),
as the most commonly used source of the data éoertrerging stock markets maintained
by the Standard & Poor’s, started to provide datafch of the markets. And finally, the
fourth column indicates starting dates of the fissiuing of the American Depositary
Receipts (ADR) for each country. An American Deparsi Receipt is certificate issued
by U.S. depositary banks and represents ownerahilpei shares of a foreign company
trading on the financial markets in the United &abf America. The main purpose of
ADR is to facilitate investing in foreign stocks fine American investors (see Securities
and Exchange Commission of the United States 2008).
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Table 1. Relevant dates in the stock market liberalizatimtess.

Country Restrictions lifted Start of EMDBva&vage First ADR
Croatia 1998* January 1998 April 1996
Estonia 1996** April 1998 DecembeRT9
Romania NA January 1998 April 1998
Slovakia April 1998*** January 1996 Ap1i996
Slovenia 1999**** January 1996 June 7199

Notes 1. * = More restriction lifted in 2002, ** = Mor&beralization in 2000. Restrictions on
certain industries, *** = More controls lifted i0R0, **** = Until 1999 foreign sales within 7
years taxed 12%; 25% foreign ownership limit.

2. Source: Bekaert and Harvey's chronology of Booic, Political and Financial Events in
Emerging Markets, and Bank of New York list of dspory receipts (Dvorak & Podpiera 2006:
136).

Table 2 shows the main economic indicators fomakstigated markets. Panel A reports
the indicators for the three developed marketsuroge, while Panel B reports the same
indicators but for the European frontier emergingrkets. In general, it can be noted
from the table that degree of economic developrretite frontier emerging markets as
measured by GDP per capita is much lower compdaribe three developed markets.
The level of economic development varies considgralmong the frontier emerging
markets and for instance, Slovenia has the higBB$ per capita (19,021 U.S. $), while
Romania exhibits the lowest level with only 5,633U$. In addition, the inflation rate in
each of the frontier emerging markets is higher pared to the developed markets
indicating lower level of monetary stability witlegpect to the developed markets.
Similarly to GDP per capita, level of inflation eatalso varies considerably among the
frontier emerging markets. Slovenia has the lowdtttion rate (2.5 %) which is very
close to the rates of the developed markets, viddlimania has the highest rate of even
6.6%. Table 2 reports also current account balarpeessed in billions of U.S. $ as well
as a percent of GDP. The current account balanmgative for all five frontier emerging
markets generally indicating that level of the impxceeds level of the export in foreign
trade activity.
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Table 2. Economic indicators for the year 2006.
Panel A: The developed markets

Germany France UK
GDP * 2,915.8 2,252.2 2,398.9
GDP/capita** 35,432 36,708 39,630
Inflation rate*** 1.8 1.9 2.3
Current account balance**** 1471 -27.7 -77.2
Current account balance***** 5.0 -1.2 -3.2

Panel B: The frontier emerging markets

Croatia Estonia Romania Slovakia Slovenia

GDP* 42.9 16.6 121.9 55.1 38.2
GDP/capita** 9,664 12,352 5,633 10,182 19,021
Inflation rate*** 3.2 4.4 6.6 4.4 2.5
Current account balance**** -3.3 -2.5 -12.5 -4.5 -0.9
Current account balance*****  -7.8 -15.5 -10.3 -8.3 -2.5
Notes:
1. * = GDP is expressed in billions of U.Sllds

** = GDP/capita is expressed in U.S. dollars

*** = |nflation rate is expressed as annual petahange

**&% = Current account balance is expressed itidnils of U.S. dollars

**ek% — Current account balance is expressed agecpnt of GDP
Current account balance is defined as a balanaauent transactions excluding exceptional
financing.
2. Source: International Monetary Fund (World EqoitoOutlook Database, October 2007).

Figure 3 presents the time plots of the index setiging the period under study. Looking
to the graphs gives the impression that indicegb®frontier emerging markets follow a
relatively similar movement, while MSCI World indeand indices of developed
European markets exhibit different pattern. The nmdiiference is that the frontier
emerging markets started to have upwards trendeimtiddle of 2001, while the world
market and developed European markets were mowawgwards reaching their troughs
at the end of 2002 and the first quarter of 200 interesting to observe that during the
period under study indices of Germany, France anded Kingdom reached their
minimal values at the same date (11.03.2003) stiggestrong linkages between those
markets. From the middle of 2003 it seems that dvonarket index and indices of
developed European markets exhibit also upwarddtreimilarly like the frontier
emerging markets.
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Analyzing the patterns of the frontier emerging ke#s indices it is notable that Croatia,
Estonia, Romania and Slovenia have very similarenmnts during whole period under
study, while Slovakia shows somewhat different gratthaving very sharp increase in
index value from mid-2003 to mid-2005 reachingpémk in August 2005, but after that
index started to decrease slightly. The upwarddirenstock indices of the frontier
emerging markets in Europe that are objects ofghidy could be result of increased
interest of foreign investors following the annoements of expansion of the European
Union (EV) towards Estonia, Slovenia and Slovakimyoined EU in 2004 and Romania
who joined in 2007, while Croatia still has a statf a candidate country for the EU
membership.
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Figure 3. Stock indices from September 24, 1997 to Septe@®e2007.
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4.1.2. Descriptive Statisticsfor the Return Series

Table 3 reports summary statistics for all dailyires series. Panel A shows descriptive
statistics for MSCI World index and developed mé&skerhile Panel B reports statistics
for the frontier emerging markets in the samplendPa reports correlations between
index-returns time series for all countries incldidie the sample.

Table 3. Summary statistics of the daily returns from Sefien?4, 1997 to September

26, 2007.
Panel A: The world and the developed markets

World Germany France UK
Mean 0.0002 0.0002 0.0003 0.0001
Median 0.0006 0.0006 0.0003 0.0000
Maximum 0.0460 0.0685 0.0626 0.0590
Minimum -0.0452 -0.0749 -0.0745 -0.0589
Standard Deviation 0.0088 0.0140 0.0126 0.0114
Skewness -0.1570 -0.2280 -0.1919 -0.1809
Kurtosis 5.2318 5.7601 5.7329 5.6464
Jarque-Bera 552.42 851.10 828.23 775.85
Probability 0.0000 0.0000 0.0000 0.0000
Observations 2610 2610 2610 2610
Panel B: The frontier emerging markets
Croatia Estonia Romania Slovakia Slovenia
Mean 0.0005 0.0003 0.0009 0.0004 0.0007
Median 0.0000 0.0006 0.0000 0.0000 0.0002
Maximum 0.1747 0.1287 0.1154 0.0957 0.1102
Minimum -0.1338 -0.2158 -0.1190 -0.1148 -0.1134
Standard Deviation 0.0171 0.0172 0.0169 0.0132 0.0084
Skewness 0.0416  -1.4708 -0.0241 -0.4606 0.0473
Kurtosis 18.1794  29.4126 9.6758 10.4496  33.7845
Jarque-Bera 25058.44 76808.26  4846.87 6127.62 103062.00
Probability 0.0000 0.0000 0.0000 0.0000 0.0000
Observations 2610 2610 2610 2610 2610
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Table 3 (continued). Summary statistics of the daily returns from Seften24, 1997 to

September 26, 2007.
Panel C: Correlation coefficients of daily retufasall markets

World Germany France UK Croatia Estonia Romania Slovakia

Germany 0.73

France 0.71 0.85

UK 0.68 0.75 0.83

Croatia 0.13 0.18 0.18 0.18

Estonia 0.12 0.15 0.17 0.13 0.06

Romania 0.03 0.05 0.04 0.03 0.05 0.03

Slovakia  0.05 0.02 0.02 0.03 0.02 0.00 -0.02
Slovenia  0.05 0.08 0.06 0.05 0.11 0.08 0.10 0.00

During the period under study, the performance lwras in the group of frontier
emerging markets measured by the average dailgneetsithe best in Romania (0.09%),
but Romania is also relatively volatile market wélstandard deviation of 1.69 %. The
lowest average returns of the five frontier emeggmarkets are exhibited in Estonia
(0.03%), but still they are slightly higher thaneeage world market returns (0.02%).
While Estonian market exhibits the lowest retumsthe group of frontier emerging
markets, its volatility is the highest in the groogasured by standard deviation of
1.72%. Taking into consideration both featurestiims, mean and standard deviation, it
is obvious that among the five frontier emerginghkets Slovenia has the best position
with the second highest average returns in thepg(0uW7%) and the lowest level of
return volatility of 0.84%. In addition, the retwrof Slovenia are positively skewed
indicating that large positive stock returns areenmbmmon than large negative returns.

Table 3 also reports the Jarque-Bera statisticschwtests normality based on both
skewness and excess kurtosis. It is notable frentable that Jarque-Bera statistics reject
the null hypothesis that the returns are normasirithuted for all cases. The returns of all
three developed markets’ indices, as well as retaftMSCI World index and indices of
Estonia, Romania and Slovakia have a negative sé&syindicating that large negative
stock returns are more common than large posigwarms, while returns of indices of
Croatia and Slovenia are positively skewed indigatipposite case. In addition, kurtosis
in all the returns series exceeds 3 indicating $kaes are leptokurtic having fatter tails
and higher peaks relative to the normal.



43

Comparing the performance of the frontier emergiragkets with the world market it is
notable that all frontier emerging markets havehbigaverage daily returns than the
world market, but also higher volatility, as measliby the standard deviation with
exception of Slovenia who exhibits slightly lowelatility level (0.84%) than the world
market (0.88%). The volatility levels of returns kstonia, Croatia, Romania and
Slovakia are much higher comparing to the volgtitit the world market (0.88%) with
the standard deviations of 1.72%, 1.71%, 1.69%1aB2% respectively.

Comparing the performance of the frontier emergmgrkets with the developed
European markets it can be observed that all roremerging markets have higher
average daily returns than Germany and United Kangdwhile in comparison with
France only Estonia exhibits the same level of ayereturns, but all the other frontier
emerging markets still have higher returns. Regarthe volatility level comparison, it is
notable that volatility levels of Croatia, Estoaiad Romania as measured by the standard
deviation are higher than volatilities of the thisveloped markets, while volatility of
Slovenia is lower than volatilities of the threevel®ped markets. Volatility level of
Slovakia is very close to the volatility levels@érmany and France.

In addition to the return and volatility comparis@ported in the panel A and panel B, it
can be noted from the panel C that returns of Reem&hovakia and Slovenia have very
low correlations with the world index returns aredurns of the developed European
markets (less than 0.10), while Croatia and Esterlabit slightly higher correlations
relative to the world and the developed marketageafrom 0.12 — 0.18). In contrast,
returns of the developed European markets are mgtyehighly correlated with the
world returns and at the same time extremely higidyrelated between each other.
Regarding the correlations among the frontier emgrgnarkets it is notable that
correlations between those markets are very low thi¢ exception in the case of Croatia
and Slovenia where correlation coefficient is Qithe highest correlation in the group of
the frontier emerging markets). Correlation betw€eoatia and Slovenia can be explain
by their historical and regional links as they aegghbouring countries which had been
parts of the same country (former Yugoslavia) famrenthen 40 years and have strong
industrial and economic relationship. For instar@eatia is important trading partner
for Slovenia which is ilustrated by the fact thatthe structure of Slovenian export
Croatia takes place with about 9% . Export to thlecBuntries is 69% of total Slovenia’s
export, while among countries outside the EU Ceoigtmajor trading partner (Statistical
Office of the Republic of Slovenia 2007).
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The volatilities of all investigated markets alestrated by Figure 4 which displays the

returns of the share price indices during the gednder study. The features of average
return and volatility are consistent with the olvagion by Harvey (1995) that emerging

markets exhibit high-expected returns and hightitiia
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Figure 4. Daily returns of the stock indices from Septembg&ri®97 to September 26,
2007.

4.2. Methodology

This subchapter introduces econometric frameworkhfe empirical analysis in the first
part, while the second part contains descriptiothefempirical model used to analyze
issue of the financial integration of the frontenerging markets.
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4.2.1. Econometric Framework of Analysis

This empirical study is carried out using a Vedartoregressive (VAR) methodology

as a statistical methodology for the analysis oéricial time series. VAR models are
often used in finance to analyze certain aspectghef relationships between the
variables of interest because they represent tirelabons among a set of variables. In
addition, VAR modeling is commonly used for anatygithe dynamic impact of

random disturbances on the system of variables. VAR approach treats every
endogenous variable in the system as a functiotheflagged values of all of the
endogenous variables in the system.

One of the key questions that can be addressed weittor autoregressions is how
useful some variables are for forecasting otherss Tssue is examined by Granger
causality test which is a technique for determiniitgether one time series is useful in
forecasting another. Granger (1969) has defineshaept of causality which main idea
is that a cause cannot come after the effect. Tihasyariablex affects a variable the
former should help improving the predictions of theter variable. Granger causality is
causality in the sense that one series leads sralagther.

The bivariate VAR (p) model is of the following far

9) X=C+ Olgj X + B1i Yei + €1t

p p
i=1 i=1

p p
(10) %=+ Z Olpj X + Z Ba2i Yii + €2t
i=1 i=1

The test for Granger causality fromo y is anF-test for the joint significance of,q . .
., Ogp In an OLS regression. Similarly, the test for Gancausality frony to x is an
F-test for the joint significance 1, .. Bip.

Evidence of Granger causality provides many insighto the dynamics of return in
different financial markets and lead-lag co-depemndelationships between financial
markets. (Alexander 2001.)
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Even though Granger causality test provides inféionaabout potential lead-lag

relationships between variables of a system, it matyprovide complete picture about
the interactions between the variables of a systeis. of interest also to know the

response of one variable to an impulse in anotheable in a system that involves a
number of further variables, because a shock to tihheariable not only directly affects

thei-th variable but is also transmitted to all of thhey endogenous variables through
the dynamic (lag) structure of the VAR. The effetta one-time shock to one of the
innovations on current and future values of theogedous variables is traced by an
impulse response function (Lutkepohl 2005: 41-6Bherefore, impulse response
analysis is important in interpreting the resuit¥ AR model.

In order to further interpret the results of VAR aey variance decomposition analysis
is used. While impulse response functions trace effects of a shock to one
endogenous variable on to the other variables inRVAariance decomposition
separates the variation in an endogenous variaibte the component shocks to the
VAR, which means that variance decomposition amalgan be used to assess the
fraction of variation in one variable caused byawations in the other variables in the
system (Lutkepohl 2005: 41-66). Therefore, the areré decomposition provides
information about the relative importance of eaghdom innovation in affecting the
variables in VAR.

4.2.2. Empirical Mode

The selection of suitable econometric methodology this study depends on the
properties of the index returns time-series. Ireaafsthe stationarity of all index returns
time-series, vector autoregressive (VAR) model prapriate methodology. The

stationarity of time-series is examined by condwgtihe augmented Dickey-Fuller and
Phillips-Perron unit root tests. Table 4 reports tbsults of the unit root tests. Both unit
root tests are performed with and without a tinemdr and results regarding stationarity
remain unchanged. The lag length for the unit tests is determined by the Schwarz
information criterion. The critical value for thests at the 1 % significance level is —3.44.
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Table 4. Unit root tests.

ADF p-value PP p-value

Croatia -52.221 0.0001 -52.210 0.0001
Estonia -12.234 0.0000 -43.292 0.0000
Romania -39.684 0.0000 -39.722 0.0000
Slovakia -51.639 0.0001 -51.742 0.0001
Slovenia -45.091 0.0001 -45.063 0.0001
World -43.706 0.0000 -43.299 0.0000

Germany -51.190 0.0001 -51.191 0.0001
France -49.688 0.0001 -49.733 0.0001
UK -33.198 0.0000 -52.456 0.0001

Taking into consideration that the unit root tesiafirm stationarity of the index returns
time-series, VAR modeling is used to examine thesahdynamics of index returns.
Thus, it is assumed that the index returns of GapdEstonia, Romania, Slovakia,
Slovenia and world index returns are describedheyfollowing unrestricted VARY)
model (in the following text denoted as Model 1):

(11) Xt

a+ D Xii+ &,

p
i=1

whereX; =( XcroaTia, t XESTONIAL XROMANIAL, XSLOVAKIAL, XSLOVENIAt, XWORLDt) IS @
covariance stationaryx@ vector of index returnsX; , ais a &1 vector of intercepts,
{®i, i= 1, 2,...,p} is a 6x6 matrix of autoregressive coefficients,is a 61 vector of
random disturbances with zero mean and positiveniteefcovariance matrix, angd
indicates the lag length, i.e., order of the system

Similarly, for the purpose of examining linkagedvibeen the frontier emerging markets
and developed markets in Europe unrestricted VARQodel including returns of
Croatia, Estonia, Romania, Slovakia, Slovenia, GewynUnited Kingdom and France is
employed (in the following text denoted as Model 2)

(12) Xi=d+ D X+ &,

p
i=1
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where X; =( XcroaTiat, XESTONIAL, XROMANIAL s XSLOVAKIAL s XSLOVENIAt, XFRANCE,t,
Xeermanyt; Xukt ) IS a covariance stationary8 vector of index returnsX; , ais a
8x1 vector of intercepts®i, i= 1, 2,...,p} is a 8x8 matrix of autoregressive coefficients,
& is a &1 vector of random disturbances with zero meanpasdive definite covariance
matrix, andp indicates the lag length, i.e., order of the system

In this study, the order of the VAR is determineddpplying Akaike’'s, Schwartz’s,
Hannan-Quinn information criteria, Final predictierror and modified likelihood ratio
test for the selection of appropriate lag lengtibl€ 5 reports the results of the lag length
criteria and the likelihood ratio test for Modeafid Model 2.

For Model 1 Schwartz’'s and Hannan-Quinn informatiateria suggest lag length of 1,
Final prediction error and Akaike’s suggest 7, wHikelihood ratio test suggests lag
length of 8. The adequacy of the lag length is icov&@d by using residual test. The LM
tests of the residuals of VAR(1) and VAR(2) modétslicate significant serial
correlation, while residuals of VAR(3) model are smnificantly correlated. Thus, lag
length of three is chosen which means that furdmalysis in the study is based on the
VAR system described by Equation (11) with p=3.

For Model 2 Schwartz’'s and Hannan-Quinn informatiateria suggest lag length of 1,
Final prediction error and Akaike’s suggest 7, wHikelihood ratio test suggests lag
length of 8. The adequacy of the lag length is icov&@d by using residual test. The LM
tests of the residuals indicate significant seciadrelation up to lag seven, while the
residuals of VAR(7) model are not highly signifitigncorrelated. Thus, lag length of
seven is chosen which means that further analysibe study is based on the VAR
system described by Equation (12) with p=7.
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Tableb5. VAR lag order selection criteria.

Panel A. Frontier emerging markets and world (Mddel

Lag LR FPE AlC SC HQ

0 NA 2.30E-23 -35.10 -35.08 -35.10
1 528.00 1.93E-23 -35.28 -35.18* -35.24*
2 105.30 1.90E-23 -35.29 -35.11 -35.23
3 80.09 1.90E-23 -35.29 -35.04 -35.20
4 48.15 1.91E-23 -35.28 -34.95 -35.16
5 101.03 1.89E-23 -35.29 -34.88 -35.14
6 71.71 1.89E-23 -35.29 -34.79 -35.11
7 104.47 1.87e-23* -35.31* -34.73 -35.10
8 58.99 * 1.87E-23 -35.30 -34.64 -35.06

Panel B. Frontier emerging markets and develope#tetsain Europe (Model 2)

Lag LR FPE AIC SC HQ

0 NA 9.30E-32 -48.75 -48.73 -48.74

1 579.75 7.81E-32 -48.92 -48.76* -48.86*
2 153.09 7.74E-32 -48.93 -48.63 -48.82
3 184.45 7.57E-32 -48.96 -48.51 -48.79
4 96.54 7.65E-32 -48.94 -48.35 -48.73
5 150.51 7.58E-32 -48.95 -48.21 -48.69
6 110.32 7.63E-32 -48.95 -48.06 -48.63
7 164.06 7.51e-32* -48.96* -47.94 -48.59
8 97.96* 7.59E-32 -48.95 -47.78 -48.53

Notes: *indicates lag order suggested by criterion.
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5. EMPIRICAL RESULTS

This chapter first introduces the empirical resuwfsthe study and after that the
conclusions of the results and main findings of sthedy are presented, as well as
suggestions for further research.

5.1. Presentation of the Results

In this subchapter, the empirical results are repbiseparately for VAR(3) model
describing causal dynamics between returns ofrtirgiér emerging markets and returns
of the world index (denoted as Model 1) and for (ARmodel describing causal
dynamics between returns of the frontier emergiragkets and developed markets in
Europe (denoted as Model 2).

The empirical results from tests for Granger catyshetween the world market and the

frontier emerging markets are presented in TablEh@.results show that returns of the
world market highly significantly (at 1% level) Grger cause returns of Croatia, Estonia
and Slovenia, while returns of Romania and Slovak&not Granger caused by returns
of the world market. These results indicate thatkeig of Croatia, Estonia and Slovenia
seem to be integrated with respect to the worlcketakhile Romanian and Slovakian

markets are segmented with respect to the worldehar

Regarding the causality between the frontier emegrgnarkets it may be noted that
Estonia seems to be dominant market Granger cauosinms of Croatia, Slovenia and
Romania at 1% significance level. Bidirectional gality at 1% level is observed only
between Croatia and Slovenia indicating strongrd&pendence among those two
markets. This finding can be explained with the that they are neighboring countries
which had been parts of same country (former Ywyaa) for more than 40 years and
have strong industrial and economic relationshipgan be noted also bidirectional
causality between Slovenia and Estonia, but doadtiom Slovenia to Estonia appears to
be somewhat less significant (10% level). Unidimwl causality is observed in the
Romania— Slovenia and Croatia> Romania market relationships, but evidence is not
strong (10% level of significance). It is interasfito note that Slovakia is not Granger
caused by either world or other frontier emergirgykets and moreover Slovakia does
not Granger cause any of the markets providinghgtevidence that Slovakian market
is segmented with respect to the world and ottwetier emerging markets in Europe.



Table 6. Granger causality tests - the world and the fesrgimerging markets (Model

1).

Markets F-statistics Probability
World — Croatia 20.272 0.000 ***
World — Estonia 29.502 0.000 ***
World - Romania 1.691 0.167
World — Slovakia 1.019 0.383
World — Slovenia 21.175 0.000 ***
Croatia— Estonia 0.735 0.530
Croatia— Romania 2.249 0.081 *
Croatia— Slovakia 0.129 0.943
Croatia— Slovenia 8.630 0.000 ***
Estonia— Croatia 9.259 0.000 ***
Estonia— Romania 4.500 0.004 ***
Estonia— Slovakia 1.563 0.196
Estonia— Slovenia 4.015 0.007 ***
Romania— Croatia 1.736 0.158
Romania— Estonia 1.567 0.195
Romania— Slovakia 0.284 0.837
Romania— Slovenia 2.190 0.087 *
Slovakia— Croatia 0.306 0.821
Slovakia— Estonia 1.501 0.212
Slovakia— Romania 0.709 0.547
Slovakia— Slovenia 0.130 0.942
Slovenia— Croatia 10.215 0.000Q ***
Slovenia— Estonia 2.228 0.083 *
Slovenia— Romania 1.763 0.152
Slovenia— Slovakia 0.042 0.988

Notes:Significance levels of p-values are indicateddiefs: * = Significant at 10 % level, **

= Significant at 5% level and *** = Significant &8o level.
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Table 7. Granger causality tests — the developed markedstlaa frontier emerging
markets (Model 2).

Panel A. Granger causality tests (the developecketarand the frontier emerging
markets)

Markets F-statistics Probability
France— Croatia 3.198 0.002 ***
France— Estonia 6.834 0.000 ***
France— Romania 0.548 0.798
France— Slovakia 2.353 0.021 **
France— Slovenia 4.854 0.000Q ***
Germany— Croatia 3.013 0.004 ***
Germany— Estonia 5.962 0.000 ***
Germany— Romania 0.468 0.858
Germany— Slovakia 2.197 0.031 **
Germany— Slovenia 4.870 0.000 ***
UK — Croatia 3.356 0.001 ***
UK — Estonia 4,125 0.000 ***
UK — Romania 0.613 0.745
UK — Slovakia 1.593 0.133
UK — Slovenia 5.019 0.000 ***

Panel B. Granger causality tests among the develo@ekets

Markets F-statistics Probability
UK — France 2.918 0.005 ***
UK — Germany 1.393 0.203
France— Germany 3.500 0.001 ***
France— UK 2.644 0.010 ***
Germany— France 7.019 0.000 ***

Germany— UK 3.965 0.000 ***
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Table 7 (continued). Granger causality tests — the developed marketshenfrontier
emerging markets (Model 2).
Panel C. Granger causality tests among the froatierging markets

Markets F-statistics Probability
Croatia— Estonia 3.397 0.001 **=*
Croatia— Slovenia 5.249 0.000 ***
Estonia— Croatia 8.693 0.000 ***
Estonia— Romania 2.872 0.005 ***
Estonia— Slovenia 3.094 0.003 ***
Romania— Estonia 2.008 0.051 *
Romania— Slovakia 1.776 0.088 *
Romania— Slovenia 1.963 0.056 *
Slovenia— Croatia 5.545 0.000 ***
Slovenia— Estonia 2.269 0.026 **
Slovenia— Romania 1.775 0.088 *

Notes:1. Significance levels of p-values are indicatedalows: * = Significant at 10 % level,
** = Significant at 5% level and *** = Significardt 1% level.

2. Panel C reports results for only those combamatithat reveal significant causality relations
among the frontier emerging markets (total numlieests among the frontier emerging markets
is 20, while the number of significant tests is.11)

The empirical results from tests for Granger catysbhetween the developed European
markets and the frontier emerging markets are ptedan Table 7. Panel A represents
Granger causality tests from the developed maricethe frontier emerging markets,
panel B reports causalities only between the d@eelanarkets while panel C reports
results for only those combinations that reveahificant causality relations among the
frontier emerging markets. As can be noted fromePArreturns of Croatia, Estonia and
Slovenia are highly significantly Granger caused rbturns of all three developed
markets (France, Germany and UK), while return§lolvakia are Granger caused by
returns of France and Germany (at 5% level), bttt returns of UK. It is interesting
to observe that returns of Romania are not Grawogesed by either of developed
markets. Those findings confirm previous resulttamted in Model 1 that Croatian,
Estonian and Slovenian markets seem to be intebveita respect to the world market,
while Romanian market is still segmented not onityhwespect to the world market, but
also with respect to developed European marketsade of Slovakia, results show that
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this market is integrated with respect to Franag @ermany, although these relations
appear to be slightly less significant (at 5% Igvel

From Panel B it is obvious that the developed Eeappmarkets exhibit highly significant
(at 1% level) bidirectional causalities with thelyoexception of UK — Germany
direction providing evidence of increasing intereleggences among developed markets
which is consistent with findings of Chelley-Stge000;Wong et al. 2004Hui 2005;
Berben & Jansen 2005 and Wongswan 2006.

When causalities among the frontier emerging markate examined (Panel C),
bidirectional causality at 1% level of significaniseobserved in two cases: Croatia and
Estonia, and Croatia and Slovenia, while bidirewlocausality also exists between
Estonia and Slovenia, and Estonia and Romaniagibettions Slovenia» Estonia and
Romania — Estonia are somewhat less significant. Causaltioakhip between
Romania and Slovenia appears to be also bidiredtidrut only at 10% level of
significance. Unidirectional causality is observedcase Romania> Slovakia, but the
evidence is weak (at 10 % level).

Figures 5-9 (Appendix 1) present the impulse respsifindicated by the solid lines) of
returns in the frontier emerging markets to a shiacketurns of the world market and
other frontier emerging markets (Model 1). The @ashnes indicate the Monte Carlo
simulated 95% confidence intervals. Day 1 represenntemporaneous effect, Day 2
indicates 1-day lagged effect, Day 3 indicates Rtdgged effect and so on. The impulse
response analysis is conducted by using generalippdises defined according to
Pesaran & Shin (1998) in order to avoid problenomfering variables in the system.
Hence, analysis is based on generalized one sthddaiation shocks on the returns.

Regarding the impulse response function of thermstof the frontier emerging markets
to a shock in the returns of the world market it ba noticed that after contemporaneous
effect (Day 1), the returns of Croatia, Estonia &halvenia increase in Day 2, but after
that they start to decay. In case of Croatia angedlia there are no further responses to
the world market shocks after Day 5, while in caE&stonia there is no response after
Day 3. Opposite to the pattern of Croatian, Estoaiad Slovenian response to the world
market shocks, Slovakian and Romanian markets ixtulvesponse to the world market
shocks. Those findings are in line with previousutess of Granger causality tests.
Therefore, the world market significantly Grangeauses Croatian, Estonian and
Slovenian markets, and these countries responghoek from the world market. On the
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other hand, Slovakian and Romanian markets ar&rastger caused by the world market
and these countries do not respond to a shock thherworld market.

Regarding the impulse response function of thermetof the frontier emerging markets

to a shock in the returns of other frontier emeggimarkets in the system it can be noticed
that Croatian market responds to shocks in Slowvemarket and vice versa and whole
impact seems to be incorporated within five daystthermore, those two markets

respond also to impulses coming from Estonian nialke extent of response seems to
be less significant. The whole impact is incorpedatvithin 5 days in case of Slovenia

and within 4 days in case of Croatia.

The results regarding the impulse responses afirein the frontier emerging markets to
a shock in returns of developed European marketsd@\12) are presented in Figures
10-14 (Appendix 2). It is notable from the graphattCroatian and Estonian returns
respond similarly to the shocks in all three depetbmarkets. A shock in the returns of
France, Germany and UK affects returns of Croatehestonia contemporaneously with
the whole impact being incorporated within thregsdéslovenian market also exhibits
response to the shocks coming from France, GermadyJK and the impact of a shock
seems to be incorporated into Slovenian returnkinvilhhree days. However, response
does not appear to be so significant. In case ahd&a and Slovakia no significant
response to the shocks in returns of France, Gerarach UK is observed. These findings
are also consistent with the results of Grangesaly tests which revealed significant
causalities with direction from all three developedrkets (France, Germany and UK) to
the markets of Croatia, Estonia and Slovenia, ansignificant causality with respect to
the three developed markets causing Romanian mdrkeiase of Slovakia Granger
causality test revealed causality at 5 % signiftealevel, where Slovakian returns are
Granger caused by returns of France and Germahyobwith returns of UK.

In addition to responses of the frontier emergiragkats to shocks in developed markets
reported in Figures 10-14, Figures 15-17 (Apper@lixshow responses of the three
developed markets to shocks occurring in these tiiegeloped markets. In this case it is
interesting to observe that a shock in the retofrene developed market significantly
affects the returns of other two developed marketgemporaneously, while the whole
impact seems to be incorporated into returns oéctéd markets within two days
indicating strong interdependencies among devel@&ugdpean equity markets.
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The results regarding variance decompositions fod®&l 1 are reported in Figures 18-22
(Appendix 3). The dashed lines in the figure repne95% confidence intervals based on
the Monte Carlo simulation. The results of variadeeomposition show that returns of
the world market have no substantial impact onrétarns of the frontier emerging
markets. For instance, the highest impact of thedmmarket returns on the frontier
emerging markets returns appeared to be in cagestohia where the world market
returns explain approximately 5% of the forecastaraee of Estonian returns starting
from two days ahead up to ten days ahead. In tbee @laCroatia, the fraction of variance
explained by the world market returns is about 3.8#ile corresponding figure in the
case of Slovenia is about 2.5%. These figuresa@s@spond to the period starting from
two days ahead up to ten days ahead.

Taking into consideration very low level of thesgufes it seems that world market
returns make only a minor contribution to the tatatiances of Estonian, Croatian and
Slovenian returns. In the case of Romania and Klaythe results show that the fraction
of variance explained by the world market retusikess than 0.5% during whole period
of 10 days demonstrating that the forecast variana®lely caused by innovations in
itself. This finding clearly indicates that Romamiand Slovakian markets are unique in
the sense that they are not affected at all byrmstof the world market confirming
previous results that those markets are segmeritedasgpect to the world market.

The results regarding variance decompositions fod®l 2 are given in Figures 23-27
(Appendix 4). The results show in the case of Gaghtat about 5% of variance forecasts
of the Croatian returns are attributable to innmvet in the returns of the three developed
markets with the following structure: France (4@grmany (0.5%) and UK (0.5%). It is
interesting to note that Slovenian and Estoniarketaralso have some minor impact on
Croatian market contributing with about 1.5 % aftl &spectively to the variations of
Croatian returns (ten days ahead). In the casestdnia, the fraction of variance
explained by the developed markets is about 6%days ahead and 7% ten days ahead,
with almost whole impact coming from France, whilk and Germany contribute with
less than 1 % each. Slovenian returns exhibitivelgt similar behavior like Estonian
returns where about 2% of two days ahead and 4#nafays ahead variance forecasts of
the returns is attributable to innovations in tbieims of the three developed markets with
the biggest impact coming from France followed @r@any, while the impact of UK is
almost equal zero. In addition to these minor inga€ developed markets on Slovenian
returns it is notable that Croatian returns comtebwith about 2% to the variance of
returns in Slovenia. The case of Romania revealsalmost all of the forecast variance
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of Romanian returns is caused by its own innovatisunggesting that the returns of the
other markets (either developed or frontier emeygdo not have any significant impact
on the Romanian returns. A similar pattern is oletgle in the case of Slovakia where
results demonstrate that neither of examined makas impact on Slovakian returns
with individual contribution of each market to thariance of returns being much lower
than even 1 %.

In general, from the results regarding varianceoagaosition for Model 2 it can be
ascertain that in case of Croatia, Estonia ande®liathe developed markets make only a
minor contribution to the total variance of Croati&stonian and Slovenian returns,
while in the case of Romania and Slovakia even momcontribution of developed
markets to the variance of Romanian and Slovaké&tarms is absent. These results
confirm previous findings that Romanian and Sloaakstock markets seem to be
segmented from the developed European marketse \ithél results regarding Croatia,
Estonia and Slovenia demonstrate the lower dedregegration compared to the results
obtained by using Granger causality tests.

5.2. Conclusions of the Study and Suggestionsfor Further Research

In general, the results of this study indicate statk markets of Croatia, Estonia and
Slovenia show considerable degree of financialgiation with respect to the world
market portfolio as well as with respect to thesthlargest stock markets in Europe (UK,
France and Germany). This conclusion is based @netsults of Granger causality tests
and impulse response analysis, while variance dposition analysis illustrates lower
degree of integration. By contrast, the stock marké Romania and Slovakia appear to
be segmented not only relative to the world market,also relative to the three major
European stock markets. In addition, the resulggysst that French market seems to be
leading market among the three major developeddeao stock markets since it exhibits
the biggest influence on returns in the frontieeeging markets.

Regarding the question of interdependencies amadrontier emerging markets the
following conclusions can be drawn from the reswHisst, the results demonstrate strong
relationship between Croatia and Slovenia refle@tetighly significant bidirectional
causality as revealed by Granger causality tesdsaaiditionally supported by impulse
response analysis and variance decompositions. filmiéng indicates significant
interdependence between Croatian and Slovenianetsark
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Second, among the frontier emerging markets Estee@ans to have a considerable
impact on some of the other frontier emerging migrkearticularly on Slovenian and
Croatian markets as it was demonstrated in Grareygsality tests by highly significant
causality going from Estonia towards Croatia anolv&hia and supported by impulse
response analysis even though extent of impulg®nsgs appears to be less significant.
Furthermore, Estonia exhibits some influence on &aan market which is evident from
significant Granger causality with direction fronst&nia to Romania, but this is not
additionally supported by impulse responses andanee¢ decompositions. These
findings reveal that Estonia can be seen as arigagiarket among the investigated
frontier emerging markets in Europe. One poteeialanation for this surprising finding
might be the fact that Estonian stock market isd pf OMX group, which owns and
operates exchanges in Nordic countries. Takingéntwsideration that Nordic countries
belong to the group of developed European stockketsrand that developed stock
markets are becoming increasingly interdependemight be possible that movements
and trends in Estonian stock market already reffaovements and trends in the
developed European markets and then these movearentisrther transmitted towards
the other frontier emerging markets showing consiole degree of integration with
respect to the developed markets.

Third, a significant upward trend in stock indiceflsthe European frontier emerging
markets is observed starting at the end of 2001s Time point coincides with the

announcement of the European Union (EU) enlargenmevairds Central and Eastern
European countries including Estonia, Slovakia 8falenia who joined EU in 2004

(Romania joined EU in 2007, while Croatia still n&égtes the entry and currently has
status of candidate country). This observation ladrg stock price increases in the
post-2001 period might be explained by the possibihat announcement of the EU
enlargement accelerated integration of the fromeerging stock markets with respect
to the developed European and the world marketis ditises from the fact that clear
prospects for the EU accession and eliminatiorl @éstrictions on movement of capital

associated with enlargement may decrease politiqaidity and corporate governance
risks that were often perceived in those counpres to the EU membership.

The empirical findings of this study might have ongant implications for international
investors who are continuously in quest of new lehging markets that may provide
higher returns and lower risk for their portfolidsaking into consideration findings that
Slovakian and Romanian markets are not yet intedrato the world market and
developed European markets it is logical to astettat international investors may
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benefit from international portfolio diversificatidoy adding stocks of those markets into
their portfolios. Furthermore, even though Croatizstonia and Slovenia exhibit
considerable degree of financial integration wispect to the world market portfolio
and developed European markets their correlatiatinstiae world and developed markets
are still low enough making it possible to constrlow-risk portfolios by including
stocks from those markets into internationally dsfied portfolios and obtain
diversification benefits.

However, in interpreting results of this study iforestment purposes additional attention
should be paid to the fact that this study invegég question of financial integration of
the frontier emerging markets by focusing on examgisensitivity of the stock returns to
only one risk factor — namely global market riskiile the other possibly important risk
factors such as currency and country-specific rasksnot taken into consideration. This
particular limitation of the study should give intpe to further research. Therefore, the
one possible extension of this study would be t@stigate whether currency and local
risks are priced in the frontier emerging marketd &r instance alternative research
methodology of multivariate GARCH framework could bsed to conduct research.
Alternatively, a firm-level or industry-level stockturns could be used instead of returns
on aggregate market indices in order to get bettghts into the risk factors unique to
each country.

In addition, the finding regarding the post-200dwapd trend in stock indices of the

frontier emerging markets in Europe as a possibisequence of the European Union
enlargement announcement and process points tmebé for further research: for

instance, investigating effects of the EU enlargemen stock markets in new

EU-members which are classified as the frontierrging markets in order to find out

whether the EU integration is responsible for thiegration of stock markets in those
countries.
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6. SUMMARY

Emerging markets finance has emerged as a challgngsearch issue over past two
decades. The significance of the emerging marketsfiected in the fact that they have
become a relevant driver of global economic grointithe recent years. The research
question of special importance within emerging regskinance is certainly question of
the financial market integration because of its lioghons on international capital
budgeting and investments. Financial markets thatret integrated into the world
capital markets may provide opportunities for in&gional investors to obtain
diversification benefits through increased riskrgiga by investing in those segmented
markets. This study investigates the question médrfcial integration by focusing on
special subcategory of emerging markets - nameaiwtier emerging markets. This
subcategory represents markets which tend to bewely small and less liquid, even by
emerging market standards, but they representvastiment opportunity and, in the past
few years, have provided very high returns.

The purpose of this study is to examine the fina@rotegration of the European frontier
emerging stock markets in the following two respedirst, the study investigates
whether the European frontier emerging stock markatve become integrated into the
world capital markets by analyzing the sensitiafythe stock returns to the world-wide
market risk factor; second, the interdependencessadhe frontier emerging markets
and their linkages to the three largest developadkets in Europe are examined. The
sample of the frontier emerging markets include® fEuropean countries: Croatia,
Estonia, Romania, Slovakia and Slovenia, whiledbeeloped markets are represented
by France, Germany and United Kingdom.

The data set consist of daily stock indices in ezfctihe investigated frontier emerging
and developed markets in Europe and daily obsenaif the Morgan Stanley Capital
International (MSCI) World equity market index whicserves the purpose of
benchmark index used to proxy the world marketfpbot The sample covers time
period from September 24, 1997 to September 267 2@presenting the longest
common time period over which data is availablee €mpirical study is conducted by
using a Vector Autoregressive (VAR) methodologyaastatistical methodology for the
analysis of financial time series. VAR modelingaigplied on the index return time
series and following techniques within VAR frameware used in order to interpret
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results of the study: Granger causality test, ire@ulesponse function and variance
decomposition.

The following conclusions are derived from the tesu

» the stock markets of Croatia, Estonia and Sloveh@wv considerable degree of
financial integration with respect to the world ketr portfolio as well as with
respect to the three largest stock markets in Eu(ofK, France and Germany),
while on contrary the stock markets of Romania &holvakia appear to be
segmented not only relative to the world market, dlgo relative to the three
major European stock markets,

» the French market seems to be leading market athentpree major developed
European markets exhibiting the biggest influentesburns in frontier emerging
markets,

* asignificant interdependence between CroatianShonekenian markets,

» [Estonia can be seen as a leading market amongtioatesl frontier emerging
markets in Europe,

» a significant upward trend in stock indices of theropean frontier emerging
markets starting at the end of 2001.

The results of this study suggest potential bemefiom international portfolio
diversification through investing in the frontienerging markets in Europe. However, in
interpreting results of this study for investmentpgoses additional attention should be
paid to the fact that this study considers only soerce of risk — namely global market
risk, while the other possibly important risk fastguch as currency and country-specific
risks are not taken into consideration. Inclusidntiese additional risk factors into
risk-return settings in examining financial mark@egration can be seen as the avenue
for further research, as well as the use of altemaesearch methodology such as
multivariate GARCH modeling. The other possibleesmsion of this study could be
investigating the role of the European Union erdamgnt in the financial market
integration of the new European Union members wlaiah classified as the frontier
emerging markets.
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APPENDI X 1. Impulse Response Functions for Model 1.
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Figure5. Impulse response function: Croatia (Model 1).
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Response to Generalized One S.D. Innovations + 2 S.E.
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Figure 6. Impulse response function: Estonia (Model 1).
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Figure 7. Impulse response function: Romania (Model 1).
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Response to Generalized One S.D. Innovations + 2 S.E.
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Figure 8. Impulse response function: Slovakia (Model 1).
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Response to Generalized One S.D. Innovations + 2 S.E.
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APPENDI X 2. Impulse Response Functions for Model 2.
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Figure 10. Impulse response function: Croatia (Model 2).
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Figure 11. Impulse response function: Estonia (Model 2).
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Figure 12. Impulse response function: Romania (Model 2).
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Figure 13. Impulse response function: Slovakia (Model 2).
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Figure 14. Impulse response function: Slovenia (Model 2).
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Figure 15. Impulse response function: France (Model 2).
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Figure 16. Impulse response function: Germany (Model 2).
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Figure 17. Impulse response function: UK (Model 2).




APPENDIX 3. Variance Decompositions for Model 1.
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Figure 18. Variance decomposition: Croatia (Model 1).
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Figure 19. Variance decomposition: Estonia (Model 1).
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Figure 20. Variance decomposition: Romania (Model 1).
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Figure 21. Variance decomposition: Slovakia (Model 1).
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Figure 22. Variance decomposition: Slovenia (Model 1).
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APPENDIX 4. Variance Decompositions for Model 2.
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Figure 23. Variance decomposition: Croatia (Model 2)
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Figure 24. Variance decomposition: Estonia (Model 2)
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Figure 25. Variance decomposition: Romania (Model 2)
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Figure 26. Variance decomposition: Slovakia (Model 2)
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Figure 27. Variance decomposition: Slovenia (Model 2)




