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ABSTRACT 
 
In the paper an empirical analysis is performed on a comprehensive stock exchange database 
of 17 stock markets, which consists of the eight new CEE members of the enlarged EU, 
Russia as well as eight developed markets. The database comprises a period of seven years 
(1997-2003). The aim is to study the benefits from international diversification of equity 
portfolios from the perspective of the different countries contained in the database. 
Throughout the presentation a special emphasis is given to the risk reduction benefits of the 
global equity portfolios for CEE countries. The emerging market portfolios are compared to 
those of the investors of developed capital markets, while the special and distinctive features 
of them are revealed and evaluated. 
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1. INTRODUCTION 

 
The role of Central and Eastern European (CEE) countries regarding international  
investments is still not fully revealed and analysed in the literature.1 Mostly, it is due to the 
fact that the (re)establishment of the capital market institutions in these countries was only 
started in the ‘90s, and the different measures towards the liberalisation of capital flow were 
accomplished even later, from the middle of the ‘90s on (see e.g. Hermes/Lensink (2000), 
Scholtens (2000), Surányi (2000)). Certain studies, as a means of comparison, only mention 
the countries of the CEE region, referring to the different measures and ratios of the emerging 
capital markets (Jorion/Goetzmann (1999a, 1999b)). However, those very few studies focused 
on the CEE countries examine exclusively the capital inflow in the region, namely the 
investment opportunities those countries offer to the western investors (Köke (2000), 
Schröder (2000)). The works mentioned above do not take into consideration the capital 
outflow (i.e. the capital coming out of these countries). So, they do not investigate the 
possible effects of the capital outflow, either.  
 
The aim of the paper is to study the effects of international diversification of equity portfolios 
from the perspective of the new Central and Eastern European (CEE) member states of the 
European Union. Throughout the presentation a special emphasis is given to the risk reduction 
benefits of the global equity portfolios for these countries. An empirical analysis was 
performed on a comprehensive stock exchange database of 17 stock markets, which consists 
of the eight new CEE members of the enlarged EU, Russia as well as eight developed 
markets. The database comprises a period of seven years (1997-2003).  
 
The paper is organised as follows. Section 2 provides the description of data and 
methodology.  In section 3 the results of the empirical investigation are presented. The first 
part of this section is devoted to the analysis of the risk and return characteristics of the 
individual stock markets. In addition, the stability of the correlation/covariance matrix of 
stock market returns is examined. In the second part of section 3, an ex-post analysis of three 
different global equity allocation strategies is made. Among them, two different portfolio 
optimisation strategies and the naïve portfolio selection approach were considered. Part three 
of section 3 provides the results for the out-of-sample test of two of the portfolio allocation 
strategies. The emerging market portfolios are compared to those of the investors of 
developed capital markets, while special and distinctive features of the emerging market 
portfolios are revealed and evaluated. The findings are summarised in section 4 and some 
concluding remarks are also made.  
 
 

2. DATA AND METHODOLOGY 
 
The analysis was performed on equity index returns in 17 stock markets using monthly data. 
The countries include the eight new Central and Eastern European member states of the 
European Union, i.e. the Czech Republic (CZ), Estonia (EST), Hungary (H), Latvia (LV), 
Lithuania (LT), Poland (PL), Slovakia (SK), Slovenia (SLO) and eight developed countries, 
i.e. Australia (AUS), Canada (CDN), France (F), Germany (D), Japan (J), Switzerland (CH), 
the United Kingdom (UK) and the United States of America (USA). As a benchmark to 
evaluate the internationally diversified portfolios from the perspective of developing stock 
markets, Russia (RUS) was also included in the analysis. 
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In calculating equity returns, stock price indexes2 for the different national stock markets were 
used. The price indexes for the developed countries as well as four CEE countries, namely for 
the Czech Republic, Hungary, Poland and Russia were taken from the Morgan Stanley 
Capital International (MSCI) database. In case of Latvia and Slovenia the official stock 
exchange indexes were used, namely the RICI and SBI20, respectively. For Lithuania the 
LITIN-G was applied. The time series of the latter three price indexes was provided by 
Reuters. In case of Estonia and Slovakia the price index deployed was originally published by 
Nomura and S&P/IFC, respectively. These two indexes restricted the choice of the time 
period, as the data were only available from the beginning of 1997 (to be more exact the 
Slovakian price index was only posted from February on). Therefore, the analysis could only 
be performed on the period of seven years, from January 1997 until December 2003. 
 
To get the total returns from the different countries’ point of view, the local equity index 
prices were converted using month-end exchange rates for each currency.3  All in all, we had 
17 total return series, each with 83 elements for each of the 17 countries. 
 
As a methodology, the traditional mean-variance approach developed by Markowitz was 
used.4 According to this, the investment portfolios are evaluated based on their average 
profitability and risk, measured by the (arithmetic) mean return and the standard deviation (or 
equivalently the variance) of returns, respectively. 
 
The return on the ith stock market expressed in the currency of the jth stock market, namely 
determined from the perspective of investors living in and using the currency of the jth 
country, can be computed as: 
 1)1)(1( ,, −++= jiiji eRR                                                                (1) 
where iR  is the local return on the ith stock market (country) and jie ,  is the exchange rate 
return of the ith local currency against the jth one. 
 
From the perspective of an investor in the jth country, the return on a multi-currency portfolio 
can be calculated as follows: 

 ji

n

i
ip RxR ,

1
∑
=

=                                                                                 (2) 

where ix  is the weight invested in the ith of the n stock markets. 
So, the expected (mean) return on the portfolio above is simply a weighted average of the 
returns on the different stock markets:  

 )()( ,
1

ji

n

i
ip RExRE ∑

=

=           (3) 

The variance of the portfolio can be formulated as: 

 kikik

n

i

n

k
ip xxRV σσρ ,

1 1
)( ∑∑

= =

=                                                           (4)                         

where ki ,ρ  is the correlation between the returns of the ith and the kth stock  market, iσ      
and kσ are the standard deviations of returns. 
 
In order to simulate the decision making of an investor from a particular country, three 
portfolio selection strategies were used: the so-called naïve portfolio selection approach, the 
minimum-variance strategy and a strategy which aims to set up the internationally diversified 
portfolio with the same expected return as the domestic portfolio has. Throughout the analysis 
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the portfolios selected by the first two strategies are referred to as the EQW and MVP and the 
third one is denoted by EMP (Equal Mean Portfolio). A detailed description of the EQW and 
MVP together with other strategies and the rationale behind the various portfolio selection 
approaches are provided by Bugár/Maurer (1999).5 
  
In the case of the EQW strategy equal weights are invested in each stock market. As a 
consequence, neither parameter estimation nor portfolio optimisation is needed. In order to 
determine the MVP, one has to solve the optimisation problem as follows: 

 kikik

n

i

n

k
i xxxV σσρ ,

1 1
)(min ∑∑

= =

=  

 subject to                                                                                        (5)   

 1
1

=∑
=

n

i
ix ,      nixi ,...,2,1,0 =≥                                             

         
In the present research, the rationale behind establishing the MVP was that we have never lost 
sight of obtaining the highest possible risk reduction benefits, especially for the CEE 
countries. 
 
To identify the EMP, the portfolio on the efficient frontier of internationally diversified assets 
has to be determined which has the same expected return as the domestic portfolio ( DPE ):      

 kikik

n

i

n

k
i xxxV σσρ ,

1 1
)(min ∑∑

= =

=  

 subject to                                                                                        (6)  

 DPji

n

i
i ERExxE == ∑

=

)()( ,
1

 

 1
1

=∑
=

n

i
ix ,     .effXx∈   nixi ,...,2,1,0 =≥    

 
The advantage of EMP is that it makes possible to detect the risk reduction benefits from 
international diversification accrued on the level of return on the domestic portfolio.   
 

 
3.  EMPIRICAL RESULTS 

 
3.1. Descriptive Statistics for the Individual Stock Markets 
 
The risk and return characteristics of the individual stock markets were evaluated from the 
perspective of all the countries studied as well as some different country groups’ point of 
view. The results are presented in Table 1. The rows of Table 1 refer to the perspective of a 
particular country from which the total returns are calculated over the period of January 1997 
– December 2003. Based on the monthly total return series, the values of the (arithmetic) 
mean return and those of the standard deviation were determined that characterised the 
particular stock markets shown in the columns. In addition, the ratios of the mean return and 
the standard deviation of return, i.e. the risk adjusted mean returns (RAMR) were computed, 
and they are also shown in the table. Furthermore, in order to be able to make a comparison 
on the basis of different country groups (i.e. developed stock markets, CEE countries 
including and excluding Russia), the grand average of the above-mentioned three parameters 
was also calculated across the countries belonging to a particular country group. The return 
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and risk values of the different domestic (local) stock markets are printed in boldface in 
Table 1. 
 
Comparing the local stock market figures, the highest mean returns are registered for Russia 
(2.66%), Hungary (1.32%) and Slovenia (1.26%) over the period studied. It is remarkable that 
there were three countries with negative average return, in particular Japan (-0.21%), 
Lithuania (-0.14) as well as Slovakia (-0.07%). At the same time, the Russian stock market 
proved to be the riskiest (with a standard deviation of return 19.09%), followed by the 
Estonian and the Polish stock markets, with the respective risk figures of 12.98% and 9.7%. 
The stock markets with the lowest volatility of returns proved to be the Australian (3.72%), 
the British (4.53%) and the Japanese (5.02%) markets. Considering the risk adjusted mean 
return, Slovenia appeared to show the highest performance, with a 0.23 RAMR value. The 
second highest RAMR can be reported for both Hungary and Russia (0.14).   
 
Next, we consider the total returns from the different countries’ perspectives. In terms of 
profitability an investment into the Russian equity index seemed to be the most appealing 
from the perspective of any country, because the highest return on average could have been 
realised on the Russian stock market (see the column for Russia) over the studied period. It is 
important to emphasise that this statement holds true even though the negative exchange rate 
return due to the overall depreciation of the Ruble against any of the currencies involved in 
the analysis has eroded the exceptionally high (2.66%) local return of the Russian market (see 
also formula (1)). Nevertheless, the high return was coupled with very high risk. Indeed, the 
highest values of the standard deviation could be also registered for the Russian investment, 
with all figures around 20%. They are, in most cases, almost twice as high as the standard 
deviation for the second riskiest individual stock market. As a consequence, the risk adjusted 
mean values for Russia are only modest in comparison to those for other, less risky stock 
markets.  The highest risk (20.88%) in Table 1 appear from the perspective of Slovenia. 
 
 
Taking the perspective of a Russian investor (i.e. looking at the rows for Russia) it can be 
noticed that the mean values of total returns on the different individual stock markets are all 
above 2%. If one takes a look at the comparably low local stock market returns (the second 
highest value after Russia is 1.32% in the case of Hungary), it is easy to conclude that the 
positive exchange rate returns resulting from the depreciation of the Ruble6 against any other 
currencies studied are the reason for that. The Russian economy and the stock market went 
through a crisis and was shaken by its worst effects starting from the middle of 1998 as the 
Asian currency crisis of the year 1997 escalated. It was not only felt by the deep decline of the 
Russian stock price index but also by the substantial devaluation of the Russian currency. The 
time series of exchange rate returns of our database shows that from July to August 1998, the 
Ruble fell by more than 40% against the U.S. dollar. The high volatility of the Russian 
currency return can be identified with the high currency risk, which explains the considerably 
higher values of standard deviation of the total return (as compared to the other countries’ 
perspectives) on the different stock markets from the Russian point of view.7 All in all, the 
risk adjusted mean return values also appeared to be the highest from the Russian perspective. 
Among these numbers (see the row of RAMR values for Russia), the most extreme values 
were registered for the domestic stock market and for the Swiss investment, with a minimum 
and a maximum value of 0.14 and 0.34, respectively.     
  
Looking at the figures representing the different country groups, we can conclude that the 
profitability of the individual stock markets on average seemed to be higher from the 
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perspective of the CEE countries than that from the developed countries’ (the grand mean 
figures are even higher with the inclusion of Russia). Considering the differences among the 
individual markets, the CEE markets seemed to offer higher profitability (accompanied with 
higher risk) than those of the developed countries. However, in the riskiness of the individual 
markets, one cannot reveal any significant difference when looking at and comparing it from 
the perspective of either the developed or the CEE countries. It is not surprising that we can 
register increasing risk values with Russia included in the latter country group. The average 
RAMR values are only slightly higher within the CEE country group than those within the 
developed countries. The most appealing stock market in this respect is Slovenia with the 
highest average RAMR value within each country group. The average RAMR values across 
all countries studied are 0.18 in the case of the Slovenian stock market. 
 
As a next step in analysing the total return data over the period of January 1997 - December 
2003, the hypothesis whether the returns are normally distributed was tested for each of the 17 
countries. For this purpose, the Kolmogorov-Smirnov and the Shapiro-Wilk tests were used. 
Out of the total 289 return series, 112 cases were found where in either of the tests the null 
hypothesis of normality should be rejected at the usual 5% significance level.  
 
The results for the different country groups are summarised in Table 2. In the first row of the 
table, the number of cases are presented where the null hypothesis should be rejected. The 
second row of the table shows the proportion of such unfavourable cases. In case of a 
particular return distribution the null hypothesis was rejected, i.e. the case was regarded as 
unfavourable if the null hypothesis should be rejected based on one of the two tests 
performed. 

 
TABLE 2  

 
THE NUMBER AND PROPORTION OF UNFAVOURABLE CASES IN THE TESTS OF NORMALITY 

 
Country Group  Developed CEE Countries 

(without Russia) 
Russia All Countries 

Number of unfavourable cases 43 52 17 112 
Proportion of unfavourable cases 31% 38% 100% 39% 

 
As it can be seen Table 2, for Russia none of the total return series was found to be normally 
distributed. However, the developed and the CEE countries, excluding Russia, do not show 
any significant difference: for the former group of countries the proportion of unfavourable 
cases was only a little lower than that for the latter one but it is still above 30%.   
 
All in all, the results of the normality test indicate that one must be wary, especially in the 
case of Russia, with the applicability of the mean-variance analysis. 
 
Before performing the ex-post portfolio analysis, the last step was to test the inter-temporal 
stability of the correlation/covariance matrix of returns. According to Formula (4), the risk of 
the portfolio, and so the risk reduction benefits are dependent on the correlation/covariance 
between the returns of the different stock markets.  
 
In order to test the inter-temporal stability of the correlation/covariance matrix of total returns 
for each stock market, the test developed by Jennrich (1970) was used. To perform the test, 
the period of study was divided into two adjacent sub-periods, containing 41 and 42 total 
return elements, respectively. The Jennrich-test of equality of the correlation/covariance 
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matrixes has an asymptotic 2χ distribution, in case of a 17 by 17 matrix with 136/153 degrees 
of freedom. The results of the test are presented in Table 3. 

 
TABLE 3  

 
RESULTS OF THE JENNRICH STABILITY-TEST FOR CORRELATION/COVARIANCE MATRIX 

 
 Correlation matrix Covariance matrix 
 2χ  p-value 2χ  p-value 

Australia 144.35 0.30 198.74 0.01 
Canada 144.22 0.30 193.28 0.02 
Czech Rep. 148.96 0.21 194.87 0.01 
Estonia 140.37 0.38 193.78 0.01 
France 145.24 0.28 193.78 0.01 
Germany 144.95 0.28 193.44 0.01 
Hungary 140.96 0.37 193.36 0.02 
Japan 149.59 0.20 192.12 0.02 
Latvia 146.83 0.25 195.71 0.01 
Lithuania 145.79 0.27 193.33 0.02 
Poland 144.52 0.29 196.98 0.01 
Russia 188.44 0.00 211.75 0.00 
Slovakia 150.14 0.19 202.77 0.00 
Slovenia 145.58 0.27 189.75 0.02 
Switzerland 148.87 0.21 196.80 0.01 
U.K. 145.72 0.27 196.08 0.01 
U.S. 149.82 0.20 198.51 0.01 

 
The values in Table 3 reveal that the stability of the correlation matrix cannot be rejected for 
any of the countries with the exception of Russia at the usual 5% level of significance. 
However, the results of the Jennrich-test do not seem to support the notion of stable 
covariance terms. It might have been caused by the instability of the variances.        
   
3.2. Ex-Post Analysis of Different Portfolio Allocation Strategies 
 
The MVP, EMP and EQW were determined from each countries’ perspective, based on the 
mean returns for the different stock markets and the standard deviation of returns presented in 
Table 1 as well as the correlation matrix of returns as input parameters. The mean return, the 
standard deviation of return and the risk adjusted mean return from the different countries’ 
point of view are shown in Table 4 for each of the three portfolio selection approaches.  The 
composition of the MVP and the EMP for the different countries is presented in Appendix A. 
As a benchmark to evaluate the benefits from global portfolio diversification, the return and 
risk parameters of the different domestic portfolios are also reported in the table.  The benefits 
coming from the different portfolio selection approaches are presented in the right-hand side 
of Table 4. The first row for each country shows the percentage of risk reduction (as 
compared to the risk of the domestic portfolio) the strategy that is indicated in the heading of 
the appropriate column resulted in. The gains in terms of performance improvement, i.e. the 
percentage of increase in the RAMR value of the different global portfolios (as compared to 
the RAMR of domestic one) are presented in the second row in each case. 
 
There were six cases (in particular Japan, Latvia, Lithuania, Poland, Slovakia and the United 
Kingdom) when it was impossible to create the EMP, because the portfolio with the same 
expected (mean) return as the domestic portfolio has, was not efficient. In order to refer to the 
above-mentioned cases in Table 4 instead of figures, the notation N.A. was used. When it 



 
10

 
TA

B
LE

 4
  

 
R

IS
K

 A
N

D
 R

ET
U

R
N

 C
H

A
R

A
C

TE
R

IS
TI

C
S 

FO
R

 E
X

-P
O

ST
 P

O
R

TF
O

LI
O

 A
LL

O
C

A
TI

O
N

 S
TR

A
TE

G
IE

S 
 

 
 

 
D

O
M

E
ST

IC
 

M
V

P 
E

M
P 

E
Q

W
 

D
E

C
R

E
A

SE
 IN

 R
IS

K
 A

N
D

 IN
C

R
E

A
SE

 IN
 R

A
M

R
 

A
us

tr
al

ia
M

EA
N

 
0.

43
 

0.
42

 
0.

43
 

0.
58

 
M

V
P

E
M

P
E

Q
W

 
S.

D
. 

3.
72

 
2.

25
 

2.
25

 
4.

03
 

40
%

 
40

%
 

-8
%

 

 
R

AM
R

 
0.

12
 

0.
19

 
0.

19
 

0.
14

 
62

%
 

65
%

 
25

%
 

C
an

ad
a 

M
E

AN
 

0.
67

 
0.

39
 

0.
67

 
0.

52
 

 
 

 

 
S.

D
. 

5.
48

 
2.

61
 

3.
10

 
4.

28
 

52
%

 
43

%
 

22
%

 

 
R

AM
R

 
0.

12
 

0.
15

 
0.

22
 

0.
12

 
22

%
 

77
%

 
-1

%
 

C
ze

ch
 R

ep
ub

lic
 

M
E

AN
 

0.
83

 
0.

47
 

0.
83

 
0.

54
 

 
 

 
 

S.
D

. 
8.

68
 

3.
16

 
4.

23
 

5.
25

 
64

%
   

   
51

%
 

40
%

 
 

R
AM

R
 

0.
10

 
0.

15
 

0.
20

 
0.

10
 

56
%

 
10

5%
 

8%
 

Es
to

ni
a 

M
E

AN
 

0.
97

 
0.

37
 

0.
97

 
0.

58
 

 
 

 
 

S.
D

. 
12

.9
8 

3.
12

 
5.

30
 

5.
31

 
76

%
 

59
%

 
59

%
 

 
R

AM
R

 
0.

07
 

0.
12

 
0.

18
 

0.
11

 
59

%
 

14
5%

 
46

%
 

Fr
an

ce
 

M
E

AN
 

0.
64

 
0.

37
 

0.
64

 
0.

55
 

 
 

 
 

S.
D

. 
6.

48
 

2.
84

 
3.

27
 

5.
19

 
56

%
 

50
%

 
20

%
 

 
R

AM
R

 
0.

10
 

0.
13

 
0.

20
 

0.
11

 
32

%
 

98
%

 
7%

 
G

er
m

an
y 

M
E

AN
 

0.
55

 
0.

38
 

0.
55

 
0.

56
 

 
 

 
 

S.
D

. 
8.

01
 

2.
89

 
3.

00
 

5.
18

 
64

%
 

63
%

 
35

%
 

 
R

AM
R

 
0.

07
 

0,
13

 
0.

18
 

0.
11

 
91

%
 

16
7%

 
57

%
 

H
un

ga
ry

 
M

E
AN

 
1.

32
 

0.
70

 
1.

32
 

0.
84

 
 

 
 

 
S.

D
. 

9.
62

 
2.

52
 

6.
21

 
4.

78
 

74
%

 
35

%
 

50
%

 
 

R
AM

R
 

0.
14

 
0.

28
 

0.
21

 
0.

18
 

10
2%

 
55

%
 

28
%

 
Ja

pa
n 

M
E

AN
 

-0
.2

1 
0.

07
 

N
.A

. 
0.

48
 

 
 

 
 

S.
D

. 
5.

02
 

3.
26

 
N

.A
. 

5.
47

 
35

%
 

—
 

-9
%

 
 

R
AM

R
 

-0
.0

4 
0.

02
 

N
.A

. 
0.

09
 

15
1%

 
—

 
31

0%
 

La
tv

ia
 

M
E

AN
 

0.
10

 
0.

29
 

N
.A

. 
0.

51
 

 
 

 
 

S.
D

. 
9.

67
 

2.
63

 
N

.A
. 

4.
71

 
73

%
 

—
 

51
%

 
 

R
AM

R
 

0.
01

 
0.

11
 

N
.A

. 
0.

11
 

96
6%

 
—

 
94

7%
 

Li
th

ua
ni

a 
M

E
AN

 
-0

.1
4 

-0
.0

1 
N

.A
. 

0.
14

 
 

 
 

 
S.

D
. 

6.
40

 
2.

83
 

N
.A

. 
4.

81
 

56
%

 
—

 
25

%
 

 
R

AM
R

 
-0

.0
2 

0.
00

 
N

.A
. 

0.
03

 
84

%
 

—
 

23
3%

 
Po

la
nd

 
M

E
AN

 
0.

40
 

0.
72

 
N

.A
. 

0.
84

 
 

 
 

 
S.

D
. 

9.
70

 
2.

73
 

N
.A

. 
4.

23
 

72
%

 
—

 
56

%
 

 
R

AM
R

 
0.

04
 

0.
26

 
N

.A
. 

0.
20

 
54

0%
 

—
 

38
2%

 



 
11

TA
B

LE
 4

 (C
O

N
TI

N
U

ED
)  

  
 

 
D

O
M

E
ST

IC
 

M
V

P 
E

M
P 

E
Q

W
 

D
E

C
R

E
A

SE
 IN

 R
IS

K
 A

N
D

 IN
C

R
E

A
SE

 IN
 R

A
M

R
 

R
us

si
a 

M
E

AN
 

2.
66

 
2.

59
 

2.
66

 
2.

75
 

M
V

P
E

M
P

E
Q

W
 

S.
D

. 
19

.0
9 

6.
21

 
6.

24
 

7.
65

 
67

%
 

67
%

 
60

%
 

 
R

AM
R

 
0.

14
 

0.
42

 
0.

43
 

0.
36

 
19

9%
 

20
6%

 
15

8%
 

Sl
ov

ak
ia

 
M

E
AN

 
-0

.0
7 

0.
44

 
N

.A
. 

0.
63

 
 

 
 

 
S.

D
. 

7.
41

 
2.

75
 

N
.A

. 
4.

98
 

63
%

 
—

 
33

%
 

 
R

AM
R

 
-0

.0
1 

0.
16

 
N

.A
. 

0.
13

 
17

94
%

 
—

 
14

39
%

 
Sl

ov
en

ia
 

M
E

AN
 

1.
26

 
0.

70
 

1.
26

 
0.

89
 

 
 

 
 

S.
D

. 
5.

55
 

2.
88

 
4.

87
 

5.
30

 
48

%
 

12
%

 
5%

 
 

R
AM

R
 

0.
23

 
0.

24
 

0.
26

 
0.

17
 

7%
 

14
%

 
-2

6%
 

Sw
itz

er
la

nd
 

M
E

AN
 

0.
49

 
0.

27
 

0.
49

 
0.

47
 

 
 

 
 

S.
D

. 
5.

63
 

3.
06

 
3.

33
 

5.
50

 
46

%
 

41
%

 
2%

 
 

R
AM

R
 

0.
09

 
0.

09
 

0.
15

 
0.

09
 

1%
 

69
%

 
-2

%
 

U
ni

te
d 

K
in

gd
om

 
M

E
AN

 
0.

17
 

0.
24

 
N

.A
. 

0.
49

 
 

 
 

 
S.

D
. 

4.
53

 
3.

09
 

N
.A

. 
5.

10
 

32
%

 
—

 
-1

3%
 

 
R

AM
R

 
0.

04
 

0.
08

 
N

.A
. 

0.
10

 
10

7%
 

—
 

15
6%

 
U

ni
te

d 
St

at
es

 
M

E
AN

 
0.

53
 

0.
40

 
0.

53
 

0.
60

 
 

 
 

 
S.

D
. 

5.
18

 
3.

09
 

3.
18

 
4.

88
 

40
%

 
39

%
 

6%
 

 
R

AM
R

 
0.

10
 

0.
13

 
0.

17
 

0.
12

 
27

%
 

63
%

 
20

%
 

 
A

ll 
va

lu
es

 p
re

se
nt

ed
 in

 th
e 

ta
bl

e 
ar

e 
ro

un
de

d 
up

 to
 tw

o 
de

ci
m

al
s. 

Th
e 

m
ea

n 
re

tu
rn

s a
nd

 th
e 

st
an

da
rd

 d
ev

ia
tio

ns
 a

re
 re

po
rte

d 
in

 p
er

ce
nt

 p
er

 m
on

th
s. 

Th
os

e 
pa

ra
m

et
er

s b
el

on
gi

ng
 to

 
a 

ca
se

 w
he

n 
th

e 
EM

P 
w

as
 n

on
 e

ff
ic

ie
nt

 a
re

 la
be

lle
d 

by
 N

.A
. F

or
 th

es
e 

ca
se

s t
he

 b
en

ef
its

 w
er

e 
no

t e
va

lu
at

ed
, s

o 
th

ey
 a

re
 n

ot
 re

po
rte

d.
8  

 



 12

occurs in reality one has to choose another portfolio, as in these particular cases, the MVP can 
meet the needs of the investor because of its higher mean return than that of the domestic 
portfolio. However, in our present analysis, we decided to exclude the EMP in these cases 
from further evaluation.  
 
Among the figures illustrating the potential benefits from international diversification (see the 
right-hand side of Table 4) we can find  some but very few negative values. They can be 
interpreted as a particular strategy for a particular country would even result in risk increase 
or performance decrease. The above-mentioned unfavourable values appear only in the case 
of the naïve diversification strategy (EQW): in case of Australia, Japan, the United Kingdom 
the EQW portfolio represented an investment which is riskier (by 8%, 9% and 13%, 
respectively) than the domestic portfolio. At the same time, for Canada, Slovenia and 
Switzerland one could register a 1%, 26% and 2%-reduction, respectively in the risk adjusted 
mean return of the EQW portfolio as compared to the domestic investment. All the other 
figures in Table 4 are positive, promising a benefit in terms of risk reduction and performance 
improvement. However, the magnitude of benefits is different for the different countries: 
among the values there are such extreme ones, for instance, like the 1794% and 966% 
increase in the RAMR value for the Slovakian and the Latvian MVP. For these countries even 
the naïve way of diversification pays a lot in terms of performance improvement: the 
respective values are 1439% in case of the Slovakian and 947% for the Latvian EQW. 
 
Focusing on the risk reduction benefits promised by the different strategies, we can conclude 
that the decrease of risk detected is always higher for the MVP than for the EMP. It is not 
surprising, it must be the case ex-post. It simply follows from the definition of the MVP that it 
is the strategy with the highest potential for risk reduction. Comparing the performance 
improvement of the two portfolio optimisation strategies, we can report on just the opposite: 
considering those cases when the existence of the EMP made the evaluation possible, only 
with the exception of the Hungarian EMP, the increase in the RAMR value was always higher 
for the EMP than for the MVP. This is due to the fact that the EMP strategy aims to benefit 
from international diversification by utilising the risk reducing and the profit making potential 
of global investment at the same time, i.e. reaching  lower risk by keeping the return on the 
level of the domestic portfolio.     
 
To be able to make comparisons between the different country groups regarding the 
performance of the different strategies, the average values of risk reduction and performance 
improvement were computed across the countries belonging to a particular group. The results 
are contained in Table 5. 
 
As it can be seen from Table 5 an investment into the domestic portfolio was more profitable 
on average and riskier as well within the group of CEE countries than within the developed 
countries (the difference is even larger if we include Russia in the former group). However, 
on average, we cannot notice any difference in the RAMR values. All in all, the potential 
benefits for international diversification seem to be significant both in terms of risk reduction 
and performance improvement. The only exception is the EQW which promises a rather low 
(7%) risk reduction benefit within the group of developed countries. By drawing a 
comparison between the performance of the different strategies it can be concluded that the 
MVP performed better than the EMP for the group of CEE countries. Indeed, the former 
resulted in a 66% risk reduction and a 451% increase in the RAMR value (on average), while 
the respective values for the latter were 40% and 80% (this relatively low value of the 
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performance improvement is due to the fact that only those countries could be involved in the 
calculation of the average for which the EMP did exist). 
     

TABLE 5 
 

POTENTIAL BENEFITS IN TERMS OF RISK REDUCTION AND PERFORMANCE IMPROVEMENT 
FROM THE PERSECTIVE OF DIFFERENT COUNTRY GROUPS 

 
DECREASE IN RISK AND INCREASE IN RAMR  Group Average 

Domestic Portfolio MVP EMP EQW 
Developed  MEAN 0.41    
Countries S.D. 5.51 46% 46% 7% 
 RAMR 0.07 62% 90% 72% 
CEE Countries MEAN 0.58    
excluding S.D. 8.75 66% 40% 40% 
Russia RAMR 0.07 451% 80% 382% 
CEE Countries MEAN 0.81    
including S.D. 9.90 66% 45% 42% 
Russia RAMR 0.08 423% 105% 751% 
All countries MEAN 0.62    
 S.D. 7.83 56% 45% 26% 
 RAMR 0.08 253% 97% 223% 

 
The mean returns and the standard deviations are reported in percent per months. The values presented in the 
table are the  averages calculated across the countries belonging to a particular group.  

 
         At the same time, even the naïve way of diversification has produced better results, i.e. 40% 

decrease in risk and 382% increase in the RAMR value (on average), for the CEE country 
group than the EMP. According to the figures presented in Table 5 for the developed 
countries, the EMP strategy has outperformed the MVP in its ability to increase the RAMR 
value. But there were still two countries within this  group with non-existing EMP, so they 
were consequently excluded from the performance evaluation.  

   
To summarise, on ex-post basis, the MVP strategy has performed well not only considering 
its risk reduction potential (which must be higher by definition compared to any other 
strategies) but also its performance improvement. Furthermore, the performance of the EQW, 
i.e. naïve diversification strategy proved to be also quite appealing for the group of CEE 
countries. However, there were big differences among the different individual stock markets, 
in terms of the magnitudes of the potential benefits indicated by our analysis. Despite the fact 
that the EMP strategy performed quite well, especially for the developed countries, in six 
cases out of the total 17, it was impossible to set up the EMP. This weak capability of the 
EMP strategy experienced in the ex-post analysis would have made it very difficult to regard 
and evaluate it as a distinct strategy, especially on an ex-ante basis. For this reason, the EMP 
strategy was not included in the out-of-sample analysis.        
 
 
3.3. Out-of-Sample Analysis of Global Equity Allocation 
 
It is necessary to evaluate the benefits from global portfolio allocation under realistic 
conditions, i.e. to detect whether the potential benefits indicated ex-post could have been 
realised. Similarly to other researchers’ work in the field ((e.g. Eun/Resnick (1994), 
Liljeblum/Löflund/Krokfors (1997) and Bugár/Maurer (2002)) an ex-ante (or out-of-sample) 
evaluation of two portfolio strategies was made. With the purpose of performing the analysis 
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on an ex-ante basis, an estimation period containing the first 24 months of the sample return 
series was used. Based on the returns of that period, the covariance matrix was estimated and 
the MVP was determined. Then, relying on the weights of the MVP and on the different stock 
market returns, the (realised) return on the MVP was identified for the next month forward, 
namely, for the subsequent holding period. As a next step, the 24-month estimation period 
was shifted forward by one month and the above procedure was repeated until the very last 
estimation period (December 2001 – November 2003) was reached and the portfolio return 
was determined for the very last holding period (December 2003) as well. The process 
described above was also implemented for the EQW. As a result we had altogether 59 returns 
at our disposal for both of the strategies and each and every country. 
 
The results of the ex-ante analysis can be found in Table 6. As a benchmark to evaluate the 
gains from international diversification, the risk and return parameters of the domestic 
portfolio are given in the first three rows. Table 6 presents the mean return, the standard 
deviation of returns and the risk adjusted mean return for both strategies implemented from 
the perspective of each country. For both strategies the benefits in terms of risk reduction as 
well as performance improvement were also computed (as compared to the domestic 
investment) and listed in the table. The average weights for the MVP from the different 
countries’ perspective are shown in Appendix B.   
 
It can be seen from Table 6 that the mean return on the domestic portfolio was negative in six 
out of the 17 countries studied during the period of the out-of-sample analysis, i.e. over the 
period of February 1999 – December 2003. All the countries with negative (average) stock 
market return, in particular France, Germany, Japan, Switzerland, the U.K. and the U.S. 
belong to category of developed stock markets. Therefore, it is not surprising that for these 
countries we could experience the highest increase in the RAMR value, not only in the  case 
of the MVP, but in the case of EQW as well. For instance, from the U.S perspective the 
performance improvement of the MVP measured by the RAMR was 499% and 48% in the 
case of MVP and EQW, respectively.   
 
In the CEE countries the average return was relatively high, coupled with higher standard 
deviation of returns than that of experienced in the case of developed stock markets. In the 
case of Estonia, for instance, the mean return and the standard deviation of returns of the 
domestic investment was 2.33% and 8.93%, respectively. In contrast, the mean return on the 
Australian domestic portfolio was 0.23% only, accompanied by 3.43% standard deviation of 
returns. After that it does not come as a big surprise that both global portfolio allocation 
strategies resulted in a decreasing RAMR value for most of the CEE countries. In particular, 
in the case of the MVP there were five and in the case of EQW six CEE countries with a 
lower RAMR value than that of the domestic portfolio. For example, Latvia has neither 
benefited from the investment in the MVP nor the EQW in terms of performance 
improvement, because a 60% reduction was experienced in the RAMR value in the former 
case and 95% in the latter one. However, for Hungary we can report on a high increase in the 
RAMR value for both of the global portfolio allocation strategies: the respective values for 
the performance improvement are 340% and 158%. 
 
Looking at Table 6 we can also conclude that while the MVP has proved to be a quite 
successful strategy in terms of reducing the risk of the domestic investment, the naïve way of 
international diversification have not paid for all countries. In fact, there are seven countries 
out of the 17 for which the EQW strategy had a higher risk than that of the domestic portfolio. 
But there are some exceptions even, fist of all, among the CEE countries: in the case of Russia 
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and Poland we could register a 42% and 51% risk reduction benefit, respectively, from the 
naïve way of diversification. 
 
Finally, as in the case of our ex-post analysis, we made a table summarising the benefits for 
the different country groups, namely the average values of risk reduction and performance 
improvement computed across the countries belonging to a particular group. The results are 
shown in Table 7. 
     

TABLE 7 
 

EX-ANTE BENEFITS IN TERMS OF RISK REDUCTION AND PERFORMANCE IMPROVEMENT FROM 
THE PERSECTIVE OF DIFFERENT COUNTRY GROUPS 

 
DECREASE IN RISK AND INCREASE IN RAMR  Group Average 

Domestic Portfolio MVP EQW 
Developed MEAN -0.04   
Countries S.D. 5.27 32% -4% 
 RAMR -0.01 829% 304% 
CEE Countries MEAN 1.26   
excluding S.D. 7.28 48% 24% 
Russia RAMR 0.19 72% -23% 
CEE Countries MEAN 1.62   
including S.D. 8.15 50% 26% 
Russia RAMR 0.20 66% -18% 
All countries MEAN 0.84   
 S.D. 6.80 41% 12% 

 RAMR 0.10 425% 138% 
 

The mean returns and the standard deviations are reported in percent per months. The values presented in 
the table are averages calculated across the countries belonging to a particular group, based on the figures 
shown in Table 6.  

 
 
Looking at Table 7 we can reveal some differences between the group of CEE and developed 
countries, in the sense how they can benefit from international diversification. In the case of 
MVP, both the risk reduction benefits and the performance improvements seem to be 
significant for both groups. However, the magnitudes of benefits differ between the two 
country groups. The risk reduction benefits, with the 48% decrease in risk as compared to the 
domestic investment, coming from the MVP, are higher on average for the CEE countries 
than for the developed stock markets (where the respective value is 32%). By comparing the 
values of performance improvement in the case of the MVP, it can be concluded that the 
benefits accrued in terms of performance improvement were more than 10 times higher for 
the latter country group (see the 829% versus 72% values in Table 7).  
 
As regard to the naïve way of international diversification the results are mixed. While the 
EQW strategy has not paid in terms of risk reduction for the developed stock markets, it paid 
a lot in terms of performance improvement. Indeed, the 304% increase on average in the 
RAMR value still seem to be significant. It indicates that even the simplest way of 
international diversification could not only change the returns (on average) from negative to 
positive but also increase them significantly. Turning back to Table 6 it can be observed that 
the EQW in case of Germany resulted in a 377% performance improvement as compared to 
the domestic investment. This improvement, however, was partly due to a significant increase 
of the mean return (the average return on the EQW was 0.44% as compared to the -0.24% 
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return of the domestic portfolio) and partly due to the decrease in risk (from 8.23% to 5.54%). 
In general, we cannot report on the same effect for each developed stock market. In the case 
of Australia, Japan, Switzerland, the U.K. and the U.S. the performance improvement of the 
EQW strategy has not coupled with risk reduction. As a consequence of this, instead of risk 
reduction we can register a 4% increase, on average,  in the risk by applying the EQW 
strategy in case of the developed countries. For the group of CEE countries we got the just the 
opposite: while the EQW strategy has not paid in terms of increase in the RAMR value, 
especially in terms of getting higher return, but it paid in terms of providing a lower level of 
risk than that of the domestic investment. In fact, according to Table 7, on average, one can 
report on a 23% decrease in the RAMR value, and a 24% decrease in the risk as compared to 
the domestic investment for the group of CEE countries (with the inclusion of Russia the risk 
reduction benefits proved to be slightly higher, accompanied by a lower decrease in 
performance measured by the RAMR value).  
 
 

4. SUMMARY AND CONCLUSIONS 
 
In the paper the benefits derived from international diversification of equity portfolios were 
studied from the perspective of the eight new Central and Eastern European members of the 
EU, Russia as well as eight developed markets. As a methodology, the traditional mean-
variance approach developed by Markowitz was used. So, the investment portfolios are 
evaluated based on their average profitability and risk, measured by the mean return and the 
standard deviation of returns, respectively. 
 
First, the risk and return characteristics of the individual stock markets were analysed and the 
stability of the correlation/covariance matrix of stock market returns was tested. Then an 
evaluation of different global equity allocation strategies was made both on an ex-post and ex-
ante basis. In order to simulate the decision making of an investor of a particular stock 
market, three portfolio selection strategies were used: the so-called naïve portfolio selection 
approach, the minimum-variance strategy and a strategy which aims to set up the 
internationally diversified portfolio with the same expected return as the domestic portfolio 
has. The global portfolios created by implementing the strategies above were labelled by 
EQW, MVP and EMP, respectively. The weak capability of the EMP strategy as regard  to its 
applicability as a distinct strategy was revealed by the ex-post analysis. For this reason, the 
EMP strategy was not included in the out-of-sample analysis. Because of the high volatility of 
returns experienced in the emerging markets, throughout the analysis a special emphasis was 
given to the risk reduction benefits the global equity portfolios offer for the Central and 
Eastern European countries. The major findings of the paper can be summarised as follows: 
 
First, it was concluded that an investment into the domestic portfolio was more profitable on 
average and riskier as well within the group of CEE countries than within the developed 
countries over the period studied. However, on average, we could not register any difference 
between the risk adjusted mean returns of the two country groups.  
 
Second, it became obvious from our empirical analysis that the emerging stock markets of 
Central and Eastern Europe can be distinguished from the developed markets both in the type 
and the magnitude of the accrued benefits from global portfolio allocation. As it was revealed 
by the out-of-sample analysis, i.e. the evaluation of the real portfolio performance in the past, 
the CEE countries mainly benefited from risk reduction, while the benefits for developed 
countries accrued mostly in terms of performance improvement. 
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Third, the magnitudes of benefits were highly dependent on the global portfolio allocation 
strategy applied. Despite the fact that the investors of the CEE countries and those of the 
developed markets as well could still benefit from international diversification in terms of risk 
reduction and performance improvement, respectively, by the naïve way of diversification, 
but not the other way around. Indeed, the EQW strategy has resulted in a decrease in the risk 
adjusted mean return for the CEE countries and in a risk increase for the developed countries 
as compared to the domestic investment. Therefore, the findings of the research seem to 
support the notion that there is a need for a portfolio optimisation strategy as an alternative to 
the naïve way of diversification. In fact, the MVP has proved to be a very useful global 
portfolio allocation strategy, not only in promoting risk reduction for the CEE countries but 
also performance improvement for the developed countries. A further advantage of the MVP 
strategy is that one does not have to rely on the asset specific returns in order to establish the 
minimum-variance portfolio. 
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ENDNOTES   
                                                            
1 For a relevant and recent overview of the evolution of the capital markets in the CEE region see Schröder ed. 
(2001) and also Schröder/Köke (2003). 
2 Having extensively studied the various national stock market indexes for the CEE countries, instead of 
performance indexes we decided to use price indexes. The reason for doing so was that in the case of certain 
CEE markets only price indexes were available. So, the returns calculated do not include dividend payments.  
3 As a source of the exchange rates the Oanda database (www.oanda.com) was used. In particular the interbank  
direct (American term) ask quotes were taken from Oanda for each currency. These are the U.S. dollar prices at 
which one unit of the foreign currency is sold. Then, the cross-rates for every currency pairs were calculated 
based on the non-triangular arbitrage condition, i. e. excluding the possibility of making arbitrage profit via 
trading from one currency to the other.   
4 See Markowitz (1999). 
5 For a possible comparison of various portfolio selection strategies one can refer to Eun/Resnick (1994) and 
Bernstein (2000). 
6 On 1 January 1998, the Russian Government replaced the Ruble with a denomination 1000 times smaller 
(1,000 old Rubles = 1 new Ruble). In order to handle this change properly in our analysis, all the earlier currency 
values were converted to the new Ruble. 
7 In a further analysis not reported here the author has made the decomposition of risk and detected a relatively 
high contribution of currency risk component to the total risk in the case of Russia. The results are available 
upon request. 
8 One should be cautious in interpreting the RAMR measure when the average return is negative. Its value is 
completely misleading when we compare two investment portfolios with the same negative return, because the 
negative RAMR value is higher for the less risky portfolio.  
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