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Abstract 

In this paper, we study the benefits derived from the international diversification of 
stock portfolios from the Hungarian point of view. The Hungarian Stock Exchange is 
an emerging market, which reopened its floor on June 2 1, 1990 as a consequence of 
the so-called transition process having gone on in Eastern and Central Europe in the 
past decade. The stock market in Hungary is highly volatile, high returns are often 
accompanied by extremely large risk. Therefore, there is a good potential for Hun- 
garian investors to realize substantial benefits in terms of risk reduction by creating 
multi-currency portfolios. The paper gives evidence on the above mentioned benefits 
by examining the performance of several ex ante portfolio strategies. In order to con- 
trol the currency risk three different types of hedging strategies are implemented. 
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1. Introduction 

Since the work of Grubel(l968) which first applied the concepts of modem portfolio 

analysis to international environment, a large number of empirical studies have ex- 

amined the advantages of international portfolio diversification. The earlier studies in 

the 7Os, such as Levy/Surnat (1970) Lessard (1973, 1976), Solnik (1974), investi- 

gated the performance of ex post efficient portfolios and demonstrated that the bene- 

fits of internationally diversified portfolios stem from the fact that the co-movements 

between different national equity markets are relatively low. More recent studies, 

including Jorion (1985), Eun/Resnick (1988, 1994) Levy/Lim (1994), Ad- 

jao&/Tuchschmid (1996), Liljeblum/L@lundo~ors (1997) and 

Rudolf/Zimmermann (1998) evaluated ex ante portfolio strategies with risk taken into 

account while estimating the expected return on portfolios. They also investigated the 

effect of hedging the currency risk, which is a crucial factor on the performance of 

internationally diversified portfolios. The result of these studies was that international 

diversification has potential benefits compared to domestic portfolio holdings. 

Most of the empirical work in the field of international diversification has focused on 

dollar-based investors or, at least, investors in large capital markets. Recently, the 

finance literature has attracted enormous attention about the diversification benefits 

from exposure in emerging equity markets. The usual question is whether adding 

emerging market assets to a number of different benchmark portfolios leads to a sig- 

nificant shift in the mean-standard deviation frontier from the perspective of investors 

in mature financial markets. For example, Lessard (1973) took the viewpoint of a IJS- 

Investor and studied the diversification benefits of an investment into Latin American 

Countries. BekaertNrias (1996) examined the gains derived from emerging equity 

markets in Latin America, Asia and the Middle East using a data set on US- and UK- 

traded closed-end funds. Bug&/Maurer (1999) studied the benefits of a possible in- 

vestment into Hungary, as an emerging market in the Eastern and Central European 

region, among other foreign countries from the viewpoint of a German investor. 

However, none of these studies take the viewpoint of an investor who is located in an 
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emerging market. It seems to be important to reveal for investors of emerging markets 

how to participate in the international flow of capital in an efficient way and investi- 

gate the effects of global investments. 

In this paper we analyse the extent of the benefits derived from international diversi- 

fication of stock portfolios from the Hungarian point of view, which is a fairly origi- 

nal database. The economy (as well as the society) of Hungary is influenced by a pro- 

cess of transformation that began with the collapse of socialism at the end of the last 

decade. The participation in the international economy with competitive and export- 

able products and services is very important for Hungary. To carry this out, it is es- 

sential to have a well-developed financial background. It is also a necessity for Hun- 

garian investors to join the process of global investments by realising the advantages 

and disadvantages deriving from these transactions. 

The paper is organised as follows. Section 2 highlights the most important facts and 

prospects on the Budapest Stock Exchange as well as the institutional background for 

international stock investments of Hungarian investors. Section 3 provides the basic 

formulas which were employed to calculate the risk and return on internationally di- 

versified portfolios. Section 4 describes the data used in the analysis and the method- 

ology that has been applied. In Section 5 the return and risk characteristics of differ- 

ent stock markets are studied and the risk reduction potential of internationally diver- 

sified portfolios is investigated. Section 6 is devoted to the empirical results of our ex 

ante analysis. Section 7 offers summary and conclusions. 

2. Facts and Prospects on the Hungarian Stock Exchange 

Hungary has a stock exchange tradition going back to the 19rh century. The Budapest 

Commodity and Stock Exchange was founded in 1864. Based upon capitalisation, the 

old exchange was then one of the largest stock exchanges in Europe. After the World 

War II it was closed down. As a consequence of the period of transition, namely the 

political and economic changes at the end of 1980s the Budapest Stock Exchange 
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(BSE) reopened its floor on June 21, 1990 according to the Securities Act (Law VI, 

1990). Despite some negative experiences due to economic recession the stock ex- 

change has developed rapidly. In order to get an insight to the market size and the 

transaction volume, Table 1 presents some details on market activity. 

Table 1: Main figures of the Budapest Stock Exchange from December 1990 to December 
1998 (Source: Annual Report 1998, BSE). 

The regulatory environment keeps pace with market development. A major step was 

the admission of foreigners to trade BUX derivatives according to the authorisation of 

the Hungarian National Bank. An additional step taken was the adoption of the new 

Securities Act realised on January 1, 1997. In accordance with the new act the Buda- 

pest Stock Exchange has developed a multi-market exchange model with three differ- 

ent sections (corporate securities, government securities and derivatives). The new 

structure consists of separate trading and clearing rights. In 1998 the Multi-Market 

Trading System (MMTS) was implemented which is able to serve more markets at a 

time with 140 remote workstations placed in the offices of the brokerage companies. 

The Budapest Stock Exchange arrived at an important milestone in its history in July 

1996 when the first foreign security, the depository receipts of Cotinec, were to be 

listed2 as a result of government efforts to liberalise foreign exchange regulations. 

The Budapest Stock Exchange was also the first in the region to open a securities- 

based derivatives market. The trading of futures for the official stock index of the 

’ The data are year-end data in every case. 

1.58 



Budapest Stock Exchange, the BUX index, currencies (Dollars, Deutsche Mark, and 

ECU) and 3-month T-bills started in March 1995. In 1998 the Budapest Stock Ex- 

change introduced three new currency contracts: GBP, CHF and EURO (instead of 

ECU). Besides these currency contracts stock future contracts for three individual 

stocks (MOL, MATAV, TVK) were also launched. The turnover on the futures mar- 

ket continuously increased from 10.16 billion HUF in 1995 to 2934.47 billion HUF in 

1998 (the turnover on the currency futures market increased from 3.72 billion HUF to 

973.96 billion in this time period). 

For Hungarian investors, the Currency Act and the associated Government legislation 

determine the conditions for getting foreign securities. Generally, it is necessary for 

Hungarian investors to get permission from the Hungarian National Bank to buy a 

security in a foreign country. A government order from 1996 has partly liberalized 

this field. Recently, it is possible to buy a security in a foreign country belonging to 

the OECD without the permission of the Currency Authority if it is listed on a stock 

exchange and the investment in the security in question is offered by an international 

financial ranking institution. The investors have to use a domestic brokerage firm as 

an intermediate to carry out this transaction. 

As a result of foreign investors, mutual and pension funds entering the market and 

showing increasing interest, stocks have shown tremendous expansion in terms of 

turnover and market price in the Eastern and Central European exchanges since late 

1993. Foreign investors seem to treat the exchanges in the region as a unified regional 

market. Motivated by the above the Budapest Stock Exchange calculates and pub- 

lishes a Central European Stock Index (CESI) based on the securities markets in the 

region. The CESI was officially launched on the Budapest Stock Exchange on Febru- 

ary I’*, 1996. Initially the index basket included specific equities selected from only 

three Eastern and Central European stock exchanges (Budapest, Prague and Warsaw). 

In October 1996 the index was expanded to include corporations selected from the 

’ With this step, the Budapest Stock Exchange was the first in the Eastern and Cental European region 
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Ljubljana and the Bratislava exchanges, thus reflecting the changes in market price of 

five capital markets of the region. In order to get a feeling of the significance the Bu- 

dapest Stock Exchange in the Eastern and Central European Region Table 2 gives 

some details on the composition of the CESI as well as the capitalisation of the East- 

em and Central European stock markets included in the index. 

Markets’ Number of companies4 Capitalisation in million USD ’ Market/ 1 CESI Bas- 1 
Total In CESI Total In CESI Total % 

Budapest 63 14 12,637,s 8350.4 30.44 
Bratislava 9 3 475.5 367.4 1.15 
Ljubljana 27 5 2,413.3 1.533.2 ff= 5.81 
Prague 89 5 8,255s 
Warsaw 174 17 17.736.7 I 

~,-- ,  

5,456. I 19.88 1 66.09 
..-.I-.. I 

362 
I I , 1.583.5 42.72 1 65.31 

Total 1 / 44 1 41.519.1 1 27,290.6 100.00 / 65.73 
Table 2: Composition of the CESI and the capitalisation of Eastern and Central European 
markets included in the index (Source: Annual Report 1998, BSE). 

3. Risk and Return of Multi-Asset-Portfolios with Currency Hedging 

Now we will look at the formulas applied to calculate the risk and return on interna- 

tionally diversified portfolios. Take Si, as the spot Hungarian Forint (HUF) price of 

foreign currency i at time I, and P,, as the ith foreign country stock index value. At the 

end of each holding period the total return for a Hungarian investor in the ith foreign 

capital market can be calculated as: 

Ri.w = 
SP 

s-l=(l+R,)(l+e,)-l=R, +e, + R,e, 
s,,-,P,,-, 

where Ri is the local return on the ith market and e, is the exchange rate return of the 

ith local currency against the Hungarian Forint. 

In order to evaluate the performance of an international multi-asset portfolio it is nec- 

where a foreign security was listed on. 
‘Asof March 1999. 

4 Only companies listed in official exchange categories 
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essary to extend equation (1) as follows: 

R, = &L,. ,=I 

where Rp is the total return on the (u&edged) portfolio of a Hungarian investor and x, 

represents the fraction of wealth invested in the ith of the N stock markets. The return 

on a portfo-lio in which an investor have the possibility to hedge some part of the 

currency exposure with forwards, is: 

R;: = R, +Th,x,(f, -e,) 
,=I 

where h, is the hedge ratio on the ith currency exposure and f; = F,/S, -1 is the 

forward premium on a long forward contract maturing at the end of the investment 

period, with forward price F,. 

In this paper we take the case of a rational mean-variance investor who simultane- 

ously optimizes his portfolio weights of financial assets and the hedge ratios of for- 

eign currencies. The expected return of such a portfolio can be approximatedS as: 

WR;)=~x,E(R,)+~x,W,)E(e,)+$h,x,f, 
,=I ,=I ,=I 

and the variance is given by: 

I/m (R;) = -f -$ x,x,Cov (R,,R,) + 29 -f x,x,(] - h,)Cov (R,,e,) + 
,=I ,=I ,=I ,=I 

+~~x,x,(l-h,)(l-h,)Cov(e,,e,) . (5) 
,=I ,=I 

The optimal hedge ratios generally depend on the optimal portfolio weights, which 

themselves are affected by the presence of currency risk in the portfolio. The hedge 

positions contain a speculative return component, driven by the expected excess re- 

’ We assume, as usual, that the cross-terns R,e, are negligible. 
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turns on currency forwards, and a variance-reduction component6. By substituting h, 

= 0 and hi = 1 (i = 1, 2, . . . . N) in (4) and (5), we get the expected return and variance 

for the unhedged and the fully hedged portfolios, respectively. If e, and R, are nega- 

tively correlated partial hedging or not hedging the currency risk at all can lead to a 

portfolio variance which is smaller than the variance of the fully hedged portfolio. It 

is also possible that the expected return on a hedged portfolio is higher than that of 

the unhedged counterpart. 

4. Data and Methodology 

This study uses time series of stock index returns on a monthly basis for eight coun- 

tries: Canada (CAN), Switzerland (CH), Germany (D), France (FR), Great Britain 

(GB), Hungary (HUN), Japan (JP) and the United States of America (US). The stock 

index data are taken from Morgan and Stanley Capital International, which provide 

national stock index prices measured in local currencies. Each of the indices is value 

weighted and could be a representative of an investable domestic stock index fund. 

To analyse the total returns from the Hungarian point of view, we converted the local 

stock market index prices using month-end exchange rates for the Hungarian cur- 

rency. As a proxy for the risk-free rate we used the monthly money market returns 

provided by the Hungarian National Bank. For currency hedging, we have collected 

the one-month forward rates’ against the US-Dollar on the first trading day of each 

month and used the non-triangular arbitrage condition to obtain the quotes in Hun- 

garian Forint. 

The data for the Hungarian stock exchange index (BUX) and for forward currency 

rates are obtained from the Budapest Stock Exchange. The BUX has been constructed 

’ See Jorion (1994), p. 49. 

’ The forward rates against the US-Dollar (except USDIHLJF) are taken from the Wall Street Journal 
on the fmst trading day of each one-month holding period. in the case of Hungary, the six-month for- 
ward USD/HUF forward rates are taken from the Budapest Stock Exchange database and converted 
into monthly premiums. 
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since January 1991. It is, like the MSCI-Indices, weighed by market value, and in- 

cludes capital gains as well as dividend payments (cf. Budapest Stock Index Manual). 

At present, the 19 companies quoted in the Hungarian stock exchange index represent 

85.6 % of the market capitalisation and the trading volume of the listed firms at the 

Budapest Stock Exchange.’ 

To examine the potential gains from adding assets from mature financial markets into 

a local Hungarian stock portfolio we determined (similarly to other researchers in the 

field of international portfolio diversification) four investment strategies: the equally 

weighed portfolio (EQW), the minimum variance portfolio (MVP), the tangency port- 

folio (CET) and the Bayes-Stein tangency portfolio (BST). The EQW can be regarded 

as the most simple or the naive way to benefit from international diversification with- 

out using any information on the security returns, risks and co-movements. The MVP 

strategy determines the portfolio with the lowest risk, not explicitly using any infor- 

mation on the asset-specific expected returns. The CET strategy determines the port- 

folio which maximises the Sharpe-ratio. The Sharpe-ratio measures the slope of the 

line connecting the risk-free rate with the tangency portfolio on the efficient frontier. 

It gives the largest excess return attainable over the risk-free rate per unit of risk. 

Such a strategy explicitly uses information about the expected returns of the different 

investments. In the case of CET as the estimator of the expected return vector the 

(historical) sample mean return vector is used. The BST strategy identifies such a 

tangency portfolio for which the expected return vector was estimated by using the 

Buyes-Stein estimation technique developed by Jorion (1985). The risk-free rate used 

for estimating the investment weights for the CET and BST strategies is the one- 

month interest rate reported by the Hungarian National Bank that exists in the corre- 

sponding one-month holding period. Because for most (institutional) investors short 

positions are not allowed in practice, the short-selling constraints x, 2 0 were imple- 

mented in the optimisation process. 

* The details on the composition of the BUX basket can be found in Appendix A. 
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Fluctuating exchange rates represent a crucial factor for investors who want to diver- 

sify their investment portfolio internationally. So, it is important to study whether 

hedging the exchange rate risk is worthwhile. A standard approach is to hedge the 

exchange rate risk completely through the use of forward contracts. EunlResnick 

(1988) found that a complete hedging policy outperforms its unhedged counterpart in 

the sense that full currency hedging reduces the volatility of returns without reduction 

in returns. This led PeroWSchuZman (1988) to argue that currency hedging is a “free 

lunch”. However, as AdjaozMTuchschmid (1996) and GlenLJorion (1993) pointed 

out, the unitary hedge ratio is the optimal one only if the exchange rate returns and 

local returns are uncorrelated and the forward exchange premium is an unbiased pre- 

dictor of the future exchange rate returns. Black (1989) showed that under additional 

assumptions to the IAPM of Solnik (1974) the hedge ratios should be identical for all 

investors regardless of their nationality and investors should never fully hedge their 

foreign currency exposures. Hence a partial hedge may prove to be an optimal policy. 

The EQW-strategy is calculated without hedging and with fully hedging the currency 

risk. The MVP-, the CET-, and the BST-strategies are additionally calculated with 

optimal hedging. In case of optimal hedging the returns on long forward positions are 

also included in the optimization problem, i.e. the investor simultaneously optimizes 

over both the fraction of wealth invested in the stock indices of different countries 

and the hedge ratios of the currencies.’ Hedging is restricted to selling short no more 

than the exposure of the underlying market, i.e. 0 s hi I 1, which is a typical con- 

straint on institutional investors. The third approach to hedging incorporates a so- 

called conditional hedging strategy. It is based on previous research on the efficiency 

of the forward exchange market, which has shown that the forward premium can help 

in predicting expected returns on forward contracts. Taking the interest rate parity 

into consideration the forward premium is equal to the interest rate differential, so this 

may imply that investors should go long in high-interest-rate currencies and go short 

in low-interest-rate currencies. To exploit this anomaly the following hedging- 

9 It means that the number of assets is expanded from eight to fifteen. 
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strategy was implemented. In this case the hedge ratio depends on prior information 

about the forward premium: when the forward premium was positive, then the hedge 

ratio for the specific currency was set equal to 1 (i. e. fully hedging). For those peri- 

ods when the forward premium was negative the hedge ratio was set equal to 0 (i.e. 

no hedging). The resulting time series of this conditional hedging strategy” are then 

included in the optimization procedure to identify portfolio weights. 

We employed ex post data to find the optimal portfolio weights and hedge ratios for 

the MVP-, CET- and BST-strategies and then used these weights for an ex ante in- 

vestment. To obtain estimates for the mean return vector and the covariance-matrix” 

a sliding window of 48 months (the first was from April 1991 to March 1995. the 

second was from May 1991 to April 1995 etc.) prior to the beginning of the holding 

period was reserved12. Then we identified the investment weights and hedge ratios for 

a holding period of the subsequent month forward. Using new statistical information 

at the end of each month the portfolios were revised, shifting the in-the-sample esti- 

mation period by one month. In total, with this rolling technique we have generated 

46 non-overlapping out-of-sample monthly returns for each strategy. This research 

design is realistic because investment decisions are based only on prior information, 

which is kept current, and only feasible positions are implemented. 

5. Return and Risk Characteristics of Individual Stock Markets and the 

Potential for Risk Reduction of Internationally Diversified Portfolios 

Table 3 presents estimates of average returns and standard deviations of local returns. 

exchange rate returns and (hedged/fully hedged) total returns which could be realised 

” The idea of this hedging approach is based on GiedJorion (1993) and AdjaouteVTuchschmid (1996). 
The only difference is that they do not exclude the short sales for forward contracts, so in their case the 
hedge ratio can be equal to + I or - 1. 

” In order to estimate the covariance matrix we used the estimator proposed by Jorion (1986, p. 286). 
12 The data available on the Hungarian stock (starting in January 1991) and currency futures market 
(starting in March 1995) restricted our choice in terms of sample returns. 
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by a Hungarian investor on the different individual stock markets during the sample 

period of April 1995 - January 1999 (the returns are monthly percentage returns). 

I .ocal 

1 CAN 1 CH 1 D 1 FR 1 GB 1 HUN 1 JP 1 US 
Average Returns (% p.m.) 

1 1.45 i 2.55 1 2.31 1 2.14 1 1.64 1 4.62 1 0.03 1 2.40 
El 
T ---- \- 

Local 
Standard Deviation of Returns (% p.m.) 

1 4.83 1 5.80 1 5.55 1 5.71 1 3.47 i 13.84 1 5.24 1 4.20 

0.86 
3.38 
3.36 

I .38 
3.02 
2.85 

0.78 1.34 
0.78 3.78 
1.77 3.92 

xchange Rate 1 2.45 1 2.03 1 1.30 1 1.32 1 2.17 1 0 1 4.13 1 1.93 
otal(unhedged) I 6.03 I 5.48 I 5.02 I 5.13 I 3.51 1 13.84 1 6.40 1 4.87 

Table 3: Summary statistics of individual stock markets: April 1995 - January 1999 

The highest mean return could be realised in the Hungarian stock market, but it has 

been accompanied by a high volatility (the standard deviation of returns for the local, 

Hungarian investment was more than twice as high as that of the riskiest Japanese 

foreign counterpart). The British and the US capital markets dominate all the foreign 

countries in terms of mean-variance efficiency. Therefore, for these two markets the 

highest risk-adjusted performance can be registered. Germany and Switzerland also 

have a relatively high mean return-risk ratio, they came to the third and the fourth 

place, respectively, in the rank order of the performance measure. 

All of the exchange rate returns are positive and have a relatively high contribution to 

the total mean return. It is due to the continuous depreciation of the Hungarian Forint 

in the whole period studied. For example, for a Japanese investment 100% of the total 

return comes from the exchange rate return. Switzerland has the lowest relative con- 

tribution of exchange rate returns with about 25%. which is also relatively high. Fur- 

thermore, in all cases the impact of the cross product term on the expected return is 

very low, practically negligible. It is worth mentioning that for 5 out of the 7 foreign 

countries the mean return for a fully hedged investment was higher than that of the 
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unhedged one. The economic explanation of this fact is that the Hungarian Forint was 

continuously depreciated in the period examined and the forward rates on average 

overestimated the rate of depreciation of the HUF (that is the difference between f; 

and e, in formula (3) was on average positive). Figure 1 illustrates the above- 

mentioned fact for two of the currencies, the USD and the DEM, by showing the ab- 

solute monthly forward premium in the period considered. It can be seen that the for- 

ward premiums for both currencies were positive in each month of the time period 

and they were always higher for the DEM than for the USD. 

It can easily be calculated that the contribution of exchange rate return volatility to 

the variance of the total returns varies between 6.6 % for France and 41.6 % for Ja- 

pan. But the correlation between the local stock market and the exchange rate return 

is negative for all European countries and Japan as well, and often high in magnitude. 

It means that the opposite movements of stock markets and exchange rates offset rat- 
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her than reinforce the exchange rate volatility. All in all, the exchange rate risk does 

not account for a large fraction of the total risk of international investment. 

Table 4 provides the covariance terms between local stock market returns, the ex- 

change rate returns and the cross-covariance terms between the stock and the ex- 

change rate returns calculated using monthly data from 04/l 995 - 0 1 /1999. 

I 1 CAN 1 CH 1 D / FR 1 GB 1 HUI N 1 JP / US i 

. . ’ ’ - - CAN CAN 5.98 5.98 -0.96 -0.96 -1.15 -1.15 -1.25 -1.25 iO7 iO7 0- 0- 1 1 -0.56 -0.56 / / 3.91 3.91 
CH CH 4.11 4.11 2.20 2.20 2.0 1 2.0 1 0.37 0.37 0 0 \ \ 1.40 1.40 -0.56 -0.56 

D D 1.70 1.70 1.55 1.55 0.29 0.29 0 0 / / 0.18 0.18 -0.87 -0.87 
FR FR 1.74 1.74 0.27 0.27 0 0 / / -0.27 -0.27 -0.81 -0.81 
GB GB 4.73 4.73 0 0 I I 0.39 0.39 2.05 2.05 

I  /  

JP 1 / 0 1 17.07 1 0.21 
us I I I I I I 0 I I 3.74 

Table 4: Covariance matrices of eight countries, April 1995 - Jai nuary 1999. Each entry in 

and exchange rate 

0 1 0.60 

Panel (III) denotes the covariance between the row stock market return in local currency and 
the column exchange rate return. 

It can be seen from comparing Panel (I) with Panel (II) of Table 4 that the covariance 

terms are much higher among the local stock market returns than among the exchange 

rate changes. The average covariance term is 23.24 for the local stock market returns, 
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compared with 1.23 for the exchange rate returnsI The average cross-covariance 

term among local stock market returns and exchange rate changes is 4.99. However, 

32 terms out of 56 are negative and are not too small in absolute value. This, as noted 

from equation (5) indicates a potential to reduce overall portfolio risk by a well- 

selected multi-currency portfolio. 

Table 5 illustrates the contribution of different components to the total risk of the 

equally weighted portfolio. 

Zomponent 

$~(l/W cov(R,,R,) 
,=I j=l 

tt(1/W2 cov(e,,e,) 
,=I ,=I 

2ff(l/N)‘cov(R,,e,) 
,=I ,=I 

Absolute contribution Relative contribution 
23.24 103.5 % 

0.94 4.2 % 

-1.74 -7.7 % 

Var( R,) = 22.44 100 % 

rable 5: Decomposition of the risk of the equally weighted portfolio 

It is clear from Table 5 that a large portion (103.5 %) of overall portfolio risk came 

from stock market volatility and co-movements between different stock markets. The 

exchange rate changes have a decreasing effect on the risk component due to the 

market volatility as well as on the total risk of the portfolio. At the same time, as it 

can be calculated easily by using Table 3, the exchange rate return contributes about 

30% to the mean return on the equally weighted portfolio. EudResnick (1988) dem- 

onstrated for the period of 1980-1985 that for an American investor exchange rate 

volatility accounted for about 50 % of the volatility of the dollar returns from an in- 

ternationally diversified portfolio, which is clearly in contrast with our results. 

I3 EudResnick (1988) pointed out the reverse of this fact. They found a higher correlation among ex- 
change rate movements than among the local stock market returns from the viewpoint of US investors. 
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6. Empirical Results of the Ear-ante-Analysis 

6.1 Relative Performance Using the Sharpe Performance Index 

For each strategy the average return, standard deviation (STD) and the Sharpe-ratio 

are calculated and presented in Table 6. Furthermore, the performance of each port- 

folio strategy is compared to the performance of the domestic stock index by testing 

the difference between the Sharpe-ratios with the z-statistic developed by Job- 

son/Korkie (1981). The average portfolio weights (as well as the hedge ratios) are 

reported in Appendix B. 

Table 6: Performance statistics of 46 out-of-the-sample portfolio returns in the period April 
1995 - January 1999. 48 previous months are used for the estimation of mean returns and 
covariance matrix. Jobson-Korkie z-statistic tests the difference between Sharpe-ratios for 
each strategy against the domestic portfolio. The (arithmetic) average mean and standard 
deviation (STD) are reported in % per month. 

It can be concluded from the results in Table 6 that for Hungarian investors the bene- 

fits from internationally diversified portfolio strategies accrued in terms of risk re- 
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duction. It can be observed that all the strategies promised lower mean returns than 

the Hungarian investment. The risk reduction benefits turned out to be economically 

significant, even the riskiest strategy (EQW with fully hedged currency risk) ended in 

a more than 60 % risk reduction compared to the domestic stock index. 

In terms of risk adjusted performance the fully hedged strategies have the best per- 

formance among all the strategies. It is worth mentioning that the performance im- 

provement of the least sophisticated one, the fully hedged naive strategy was also 

significant at the 6 % level. All in all, the hedged strategies performed better than 

their unhedged counterparts. The performance improvement of the unhedged strate- 

gies was not statistically significant at the usual 5 (10) % level for any of the strate- 

gies. This, however, may have more to do with the relatively low power of the JK- 

Test. It is interesting that the main effect of hedging was not that it further reduced 

the risk of the unhedged portfolios but rather it increased the mean return (creating a 

multi-currency portfolio for a Hungarian investor could in itself drastically reduce the 

risk of a domestic investment). It is due to the fact that the rates of depreciation in 

HUF were on average overestimated by forward rates in the time period examined. 

6.2 Stochastic Dominance Rules as Performance Measure 

As an alternative to the Sharpe performance index we also evaluated the performance 
of the strategies by using the second degree stochastic dominance. The results of this 
analysis are presented in Table 7. 

No Hedging Fully Hedging Cond. Hedging Optimal Hedging 
EQW MVP CET BST EQW MVP CET BST MVP CET BST MVP CET BST 

SSD x x x x x x x x 
SSDR X 
Table 7: Second degree stochastic dominance analysis of 46 out-of-sample portfolio returns 
in the period April 1995 - January 1999. “x” indicates an efficient portfolio strategy in the 
sense of second degree stochastic dominance without (SSD) or with a riskless asset (SSDR), 
respectively. 

As can be seen from Table 7 the second degree stochastic dominance @SD) efficient 

set contains 9 portfolios. It is not surprising that the Hungarian domestic portfolio is 
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also included in it, because for this we can register the highest mean return among all 

the strategies considered. Our results are in consensus with Levy (1992) who pointed 

out that the drawback of a stochastic dominance rule is that it generally results in a 

relatively large efficient set. It is due to the fact that in many cases this framework is 

unable to rank the two risky options under consideration. Levy/Kroll (1978) showed 

that a sharper decision (and in most cases a substantially smaller efficient set) can be 

obtained once a riskless asset is allowed. That is why we determined the efficient set 

by using the SSDR framework. It is also logical in our case to employ it in order to be 

comparable with the results in Table 6, because the Sharpe index also assumes the 

existence of riskless borrowing or lending. It is clear from Table 7 that the SSDR ef- 

ficient set contains only one portfolio, namely the fully hedged tangency portfolio. It 

can be seen from Table 6 that it is the strategy with the highest Sharpe-ratio. 

7. Summary and Conclusions 

In this paper we have investigated the potential benefits of the international diversifi- 

cation of stock portfolios from the viewpoint of investors of a Central and Eastern 

European country, Hungary. We have evaluated the performance of internationally 

diversified portfolio strategies compared to domestic investment in an ex ante basis. 

Following the work of Euw’Resnick (1994), Liljeblom/L$‘und/KroYors (1997) and 

others, the portfolio strategies taken into consideration have been the equally 

weighted-, the minimum variance-, and the certainty-equivalence-tangency-strategy. 

As a technique to control parameter uncertainty in the expected return vector, a 

Bayes-Stein estimation was used. The role of hedging the currency risk on the per- 

formance of the portfolios was also investigated by using three different approaches. 

The major findings of the analysis are summarised as follows. 

Firstly, it can be concluded that joining the international flow of capital by global 

investments can pay even for the investors of an emerging capital market. Indeed, it is 

clear from our empirical investigation that the most important benefit of a global in- 

vestment, which could have been realised by a Hungarian investor in the period con- 
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sidered, is that international diversification has drastically reduced the risk of the do- 

mestic stock investment. Secondly, the advantage of hedging the currency risk ac- 

crued mainly not in terms of further reduction in risk but rather in terms of higher 

mean returns. This could occur because the forward rates on average overestimated 

the exchange rate depreciation of Hungarian Forint in the time period examined. All 

in all, the hedged strategies performed better than their unhedged counterparts. 

Thirdly, in terms of risk- adjusted performance the fully hedging approach has turned 

out to be the best among the three hedging approaches considered in our study. 
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Appendix A 

5. Fotex 

7. Graboplast 

3. Mamv r 3. MOL 

10. NABI 
11. OTP 
12. Pannonplast 

Table 8: Composi 

ISIN Code 

HU0000024633 Chemical substance 71896 1.97 1996 

US2043 142072 
HU0000010285 

HU0000010541 
HU0000010400 

HU0000010103 

HUOOOOO 10442 

HU0000016522 
HU0000010517 

HU0000013404 
HU0000010483 
HU0000010376 

HU0000010277 
HU0000010319 
HU0000017157 

HU0000010459 

HU0000030465 

HU0000025077 

HU0000010210 

on of the BUX I 

Sector of Activity 1 Capitalisa- 1 Capitali- 1 Date of 

HUF 

Industry 
Vehicle industry 20562 0.56 1997 
Banking 295350 8.09 1996 
Chemical substance 18483 0.50 1994 
production 
Food industry 26215 0.72 I993 
Gas supply 8748 0.24 1994 
Vehicle spare part 37983 1.04 1998 
production. 
Pharmaceutical 
Industry 
Informatics 

222454 6.09 I994 

26419 0.72 1999 

tsket 
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Appendix B 

1 CAN 1 CH 1 D ( FR 1 GB 1 HUN 1 JP 1 US 
Unhedged Portfolio Strategies 

MVP 0.02 Il.99 25.31 0 16 0 7.25 33.44 

CET 0 51.91 9.13 0 6.14 0.63 0.42 31.7? 

BST 0 34.66 17.38 0 10.68 0 1.29 36 

Fully Hedged Portfolio Strategies 
MVP 1.23 6.21 5.95 0 21.62 0 9.99 49.01 
CET 1.48 6.13 3.43 0.09 0.49 0.46 1.46 86.45 

BST 3.43 5.56 6.15 0 6.70 0.05 3.91 74.20 

Conditionally Hedged Portfolio Strategies (hedge ratios in parenthesis) 
MVP 7.11 5.7 5.95 

(i 
21.41 

h 

10.34 49.48 

(100) (97.83) (100) (100) (0) (100) 
CET 1.59 7.44 3.11 0.02 0.28 0.39 1.41 85.75 

(100) (97.83) (100) (100) (100) C-1 (0) (100) 
BST 3.42 7.05 5.93 6.65 3.97 

(100) (97.83) (100) 

(i 

(100) 

:I 

(0) (:o'O) 

Optimally Hedged Porrfolio Straiegies (hedge ratios in parenthesis) 
MVP 6.4 1.2 1.8 

A (926)5) (1, 

10.4 48.2 

(100) (30.56) (88.46) (99.04) (98.34) 

CET (AO) 22.5 5.2 0 4.8 1.1 65.4 
(6.61) (55.17) (0) (0) A (90.11) (96.94) 

BST 1.4 19.4 5.2 4.4 0 I.5 68.1 
(100) (9.79) (71.15) (b (0) (-) (100) (97.94) 

Table 9: Average Portfolio Weights (%) of 46 out-of-the-sample portfolios in the period of 
April 1995 - January 1999. 48 previous months are used for the estimation of mean returns 
and covariance matrix. 
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