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Integration of smaller European

equity markets: a time-varying

integration score analysis

Gregory Birg and Brian M. Lucey*

School of Business Studies and Institute for International Integration,

University of Dublin, Trinity College, Dublin 2, Ireland

This paper studies capital market integration in smaller European equity

markets. A time-varying analysis based on Barari (2004) suggests that the

markets have recently started moving towards international financial

integration. Results vary from country to country and sample countries

can be broken down into distinctive groups according to their recent

integration score performance: (a) countries which are becoming increas-

ingly integrated with both regional European and international equity

markets (Estonia, Hungary, Czech Republic, Lithuania, Poland), (b)

countries which have becoming increasingly integrated with the regional

market, while growing segmented with the world market (Latvia, Slovakia,

Slovenia). This is an encouraging indicator in that none of the countries

have been growing segmented from the European equity markets since the

EU accession.

I. Introduction

Has there been a significant degree of financial

markets integration of the new EU member states

into the European and Global market place? This is

investigated by conducting an integration score

analysis for the eight Eastern and Central European

countries following the methodology proposed by

Akdogan (1996, 1997). Previous research on eastern

European markets has concentrated mainly on the

larger markets (see for example Jochum et al., 1999;

Poshakwale and Murinde, 2001; Gilmore and

McManus, 2002; Voronkova, 2004; Gilmore et al.

2005). This note is believed to be the first to examine

the smaller markets in terms of integration, although

some work on other aspects of smaller markets has
been published (see for example Tonchev and Kim,
2004).

II. Theoretical Framework and
Methodology

Theoretical framework

Akdogan (1996) developed a risk decomposition
model to measure integration across world capital
markets. The measure of international equity market
integration is a country’s systematic risk contribution
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to the global benchmark market portfolio; a growing
contribution implying a greater integration of the
market with the benchmark. Integration scores are
calculated as a fraction of systematic risk in total
country risk vis-à-vis the global benchmark. Akdogan
also suggested computing adjusted systematic risk
fractions – systematic risk relative to market value
share – by weighing the integration scores by their
share in world capitalization. The measure of
international integration is then measured by a
country’s contribution to world systematic risk
relative to its contribution to the world market
value. Akdogan (1997) extended the methodology
to apply to individual securities and measured their
integration with two benchmark portfolios: local
market and world market.

Barari (2004) in her analysis of Latin American
equity markets extended the Akdogan methodology
in two respects. First, she provides a measure for
measuring regional versus global integration. Such
comparative examination of regional and world
integration measures is very useful, especially in the
light of considerable evidence of the growing ten-
dency towards the formation of regional economic
and political alliances and consequent intraregion
integration, particularly in the EU (e.g. Kearney,
1998; Aggarwal et al., 2004; Kearney and Poti, 2004;
Voronkova, 2004). Second, Barari addresses the issue
of measuring a time-varying integration score to
examine the developments in the patterns of financial
integration. Time-varying nature of risk premium on
equities and intermarket relationships has long been
highlighted in the literature (e.g. Bekaert and Harvey,
1995; Longin and Solnik, 1995).

Methodology

Consider the following single index return-generating
process of the ith country portfolio:

Ri ¼ �i þ �iRw þ "i� ð1Þ

where Ri and Rw denote returns on the ith country
index and on a benchmark world index respectively,
�i is the intercept term of a simple regression, �i is the
beta of a country i vis-à-vis the world benchmark
index and "i, the error term is the idiosyncratic
component of the foreign index. The variance of the
ith portfolio described in Equation 1 can be
decomposed:

varðRiÞ ¼ �2
i varðRwÞ þ varð"iÞ ð2Þ

dividing by var(Ri) gives

1 ¼ pi þ qi ð3Þ

where

pi ¼
�2
i varðRwÞ

varðRiÞ
ð4Þ

qi ¼
varð"iÞ

varðRiÞ
ð5Þ

pi and qi yield a measure of integration of the ith

country equity market with the global market: pi is

the fraction of systematic risk country i contributes to

the worldwide systematic risk, qi is the fraction of

unsystematic risk. Rising pi (or a decreasing qi)

indicates greater integration of country i with the

world market, as its contribution to worldwide

systematic risk rises. The fraction of systematic risk

in total risk divided by the respective share in the

world market value yields a capitalization-adjusted

measure of integration:

Adjusted pi ¼
pi
Wiw

Wiw ¼
MCiPm
i¼1 MCi

ð6Þ

Adjusted qi ¼
qi
Wiw

Wiw ¼
MCiPm
i¼1 MCi

ð7Þ

where MC is market capitalization and m is number

of countries in the world benchmark index.
The methodology can be extended to address the

issue of regional versus world integration in the

following manner. Consider the following two index

return-generating process of the ith country portfolio:

Ri ¼ �i þ �ir�r þ �iwRw þ "i ð8Þ

where �r is obtained from:

Rr ¼ �r þ �rRw þ �r ð9Þ

In the Equations 8 and 9 above, Ri is the rate of

return on the ith country portfolio, Rr and Rw are the

rates of return on the benchmark regional and world

portfolios respectively, implying that Ri 2 Rr 2 Rw.

Barari (2004, p. 653) points out that by utilizing

the above model the rate of return on the ith country

portfolio is effectively broken down into three

components. As pointed out earlier, �r is Ri ortho-

gonal to Rw as it represents the part of variation in Rr

that is unexplained by Rw.
The variance of Ri can then be decomposed down

into the following components:

varðRiÞ ¼ �2
irvarð�rÞ þ �2

iwvarðRwÞ þ varð"iÞ ð10Þ

representing the regional and world systematic risk

and unsystematic risk respectively. By dividing both
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sides by var(Ri) the risk arguments on the right-hand
side are expressed as fractions of total risk of
investing in the ith country portfolio:

1 ¼ ai þ bi þ ci ð11Þ

where

ai ¼
�2
irvarð�rÞ

varðRiÞ
ð12Þ

bi ¼
�2
iwvarðRwÞ

varðRiÞ
ð13Þ

ci ¼
varð"iÞ

varðRiÞ
ð14Þ

ai in Equation 12 is a measure of the ith country
regional integration, implying that if the country’s
contribution to regional systematic risk (uncorrelated
with the world systematic risk) rises it is becoming
more integrated with the regional market.
Analogously, bi in Equation 13 is a measure of the
ith country international integration. Thus, by taking
the ratio of ai to bi the ith country’s regional versus
world integration can be observed. ci in Equation 13
measures the country’s unsystematic risk.

Again, adjusted scores can be calculated:

Adjusted ai ¼
ai
Wir

Wir ¼
MCiPn
i¼1 MCi

ð15Þ

Adjusted bi ¼
bi
Wiw

Wiw ¼
MCiPm
i¼1 MCi

ð16Þ

where MC is market capitalization and n is a number
of countries in the regional benchmark index, while
m is a number of countries in the world benchmark
index. The adjusted measure of integration then
becomes ith country contribution to the regional
and world systematic risk relative to its contribution
to the regional and world market capitalization value.

III. Data and Approach

Monthly closing prices are used for the Standard and
Poor (S&P) indices of the eight Central and Eastern
European markets: Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Slovakia and
Slovenia. Also the European S&P EU350 index is
used as a proxy for the regional benchmark index and
an international S&P Global 1200 index as a proxy
for the world benchmark index. The use of S&P
indices throughout offers consistency in terms of

index calculations and compositions among the
countries. All indices are denominated in US$.
Table 1 gives the start dates for every index. All
data are analysed in log return form.

First the integration scores are computed for a
period of three years, and then the end date extended
by a year. The resulting plots reflect the marginal
impact of adding 12 monthly observations on the
integration status. Moving average estimates1 provide
integration scores over an n year window prior to any
period t, with t varying across the sample.

IV. Results

Table 2 provides the estimated integration scores for
countries. The data suggest that the countries
generally have shown a decline in regional integration
until 2003. That year the European Union accession
treaties were agreed upon and the single European
market initiatives of free capital, goods and services
movement became more real. The countries in this
study joined the EU in May 2004. The effect of the
accession has been to increase the regional equity
market integration as indicated by the sharp rise in
the a score. An interesting detail of the plots is that
the emerging equity markets of Estonia, Latvia,
Slovakia and Lithuania have shown a very sharp
increase in integration with the European equity
markets, while reaction to the accession from the
more mature markets of Hungary, Poland and the
Czech Republic and Slovenia has been less pro-
nounced. Slovenia, Lithuania, Poland and Slovakia
exhibit signs of regional segmentation during the
period 1998–1999 after the Russian crisis. From 2000
Hungary, Poland, Czech Republic and Estonia have
all shown increasing international integration after
the world equity market recovered from the bubble

1 Because of data availability, only the moving average plots for Czech Republic, Hungary and Poland are estimated.

Table 1. Sample range information

Country Start date

Czech Republic December 1993
Estonia January 1998
Hungary December 1993
Latvia January 1998
Lithuania December 1995
Poland December 1993
Slovakia January 1997
Slovenia December 1995
S&P EU350 December 1993
S&P Global 1200 December 1993
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of 2001; this is indicated by increasing b scores.
Latvia, Lithuania Slovenia and Slovakia have been
growing less integrated with the world market. The
effect of the 1998 crisis has been such that the general
tendency among countries in its aftermath has been
greater international segmentation.

A growing a/b ratio implies increasing regional
integration, decreasing global integration, faster
growth in regional relative to global integration, or
a slower decline in regional relative to global
integration. From an investor’s point of view,
higher ratios of a to b are desirable for risk reduction
as well as return improvement purposes of inter-
national diversification. Czech Republic, Hungary,
Latvia, Poland and Slovenia have shown a growing a/

b ratio, indicating that the European equity market
integration dominates the international, while
Estonia, Lithuania and Slovakia have shown a
sharp decrease in the ratio after the accession,
indicating either that the single market initiatives
are not being implemented or that the membership in
the EU has opened these markets to the international
investor, who have been faster to incorporate these
markets into their portfolios than the European
investor.

The moving average integrations score estimates
have been used to focus on the cross-country
contagion effects of the Russian crisis. Because of
data availability constraints, the scores are estimated
only for Czech Republic, Hungary and Poland.

Table 2. Historical integration scores

Period Period

a b a/b a b a/b

Czech Republic 1994–1996 0.0002 0.0009 0.1934 Estonia –
1994–1997 0.0029 0.0009 3.0973 –
1994–1998 0.0002 0.0251 0.0063 –
1994–1999 0.0003 0.0098 0.0335 –
1994–2000 0.0108 0.0123 0.8781 1998–2000 0.1146 0.0016 72.1642
1994–2001 0.0072 0.0265 0.2717 1998–2001 0.0773 0.0068 11.3980
1994–2002 0.0058 0.0066 0.8788 1998–2002 0.656 0.0021 30.6281
1994–2003 0.0101 0.0115 0.8783 1998–2003 0.0442 0.0050 8.7934
1994–2004 0.0136 0.0148 0.9189 1998–2004 0.0551 0.0073 7.4973

Hungary 1994–1996 0.0141 0.0352 0.4010 Latvia –
1994–1997 0.0007 0.0418 0.0161 –
1994–1998 0.0051 0.1442 0.0352 –
1994–1999 0.0021 0.0902 0.0238 –
1994–2000 0.0033 0.1005 0.0331 1998–2000 0.1680 0.0142 11.8490
1994–2001 0.0017 0.1246 0.0133 1998–2001 0.0848 0.0302 2.8083
1994–2002 0.0017 0.0881 0.0189 1998–2002 0.0848 0.0381 2.2250
1994–2003 0.0035 0.0953 0.0370 1998–2003 0.0676 0.0244 2.7675
1994–2004 0.0043 0.0971 0.0444 1998–2004 0.0766 0.0203 3.7730

Lithuania Poland
– 1994–1996 0.0029 0.1520 0.0193
– 1994–1997 0.0014 0.0668 0.0217
1996–1998 0.0473 0.0062 7.5756 1994–1998 0.0103 0.1055 0.0979
1996–1999 0.0338 0.0120 2.8139 1994–1999 0.0124 0.0880 0.1408
1996–2000 0.0342 0.0077 4.4103 1994–2000 0.0005 0.0696 0.0068
1996–2001 0.0428 0.0000 0.0428 1994–2001 0.0003 0.0891 0.0037
1996–2002 0.0356 0.0002 148.3312 1994–2002 0.0004 0.0833 0.0043
1996–2003 0.0120 0.0002 63.5308 1994–2003 0.0002 0.0873 0.0027
1996–2004 0.0123 0.0003 37.3572 1994–2004 0.0005 0.0888 0.0051

Slovakia – Slovenia
– 1996–1998 0.0618 0.0200 3.0856
1997–1999 0.0485 0.1045 0.4638 1996–1999 0.0257 0.0247 1.0433
1997–2000 0.0127 0.0570 0.2223 1996–2000 0.0254 0.0048 5.3080
1997–2001 0.0017 0.0291 0.0592 1996–2001 0.0306 0.0119 2.5825
1997–2002 0.0026 0.0090 0.2884 1996–2002 0.0270 0.0295 0.9137
1997–2003 0.0109 0.0044 2.4596 1996–2003 0.0293 0.0215 1.3622
1997–2004 0.0218 0.0000 0.0218 1996–2004 0.0296 0.0173 1.7141

Note: Where b tends to zero, a/b is replaced by a.
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The calculated integration scores are given in Table 3.
Hungary and Poland exhibit a large increase in the
b score in the immediate aftermath of the crisis with a
declining trend after the crisis, with the a scores
following roughly the same trend with much less
fluctuation close to zero. The a and b scores for
Hungary and Poland also show a declining trend.
Czech Republic’s scores behave in the opposite way.
If contagion is accompanied by increased cross-
market linkages after a shock to a country or
region, then the above results may be a preliminary
indicator of cross-country contagion.

V. Conclusions

The integration score results vary from country to
country and sample countries can be broken down
into distinctive groups according to their recent
integration score performance: (a) countries which
are becoming increasingly integrated with both
regional European and international equity markets
(Estonia, Hungary, Czech Republic, Lithuania,
Poland), (b) countries which are becoming increas-
ingly integrated with the regional market, while
growing segmented with the world market (Latvia,
Slovakia, Slovenia). This is an encouraging indicator
in that none of the countries have been growing
segmented from the European equity markets since
the EU accession.

Such findings have strong implications for inter-
national portfolio diversification. In that with greater
equity market integration opportunities for profitable
international diversification are reduced. Therefore,
countries such as Latvia, Slovakia and Slovenia
provide diversification opportunities for an

international investor, in that they are free of capital
controls and are segmented from an international
market to a certain degree, all of which imply lower
risk and higher return from investing in the countries’
portfolios. The international investor community is
fast to utilize such opportunities. It has been
mentioned earlier that a growing historical a/b ratio
for Czech Republic, Hungary, Latvia, Poland and
Slovenia may be interpreted as the dominance of
sophisticated international investors over the coun-
tries’ equity markets.
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