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 Ayse Yuce and Can Simga-Mugan

 Linkages Among
 Eastern European Stock Markets
 and the Major Stock Exchanges

 Over the last two decades, the flow of capital across national borders
 has become much less restricted. Investors have begun including assets
 of foreign countries into their portfolios in an effort to further reduce
 risk and diversify effectively. At the same time, developing countries
 that borrowed heavily from commercial banks during the 1970s have
 realized that the external capital markets are not the only, nor necessar
 ily the best, source of funds for development. In an effort to obtain capi
 tal from different sources, some developing countries have established
 their own stock markets, while others that already had stock markets
 have decreased restrictions on foreign investment.

 As the market for capital has become more global and less local, the
 importance of stock exchanges outside the developed countries has in
 creased. Investors perceive that growth opportunities are greater in those
 nations that are not yet economically mature. Until recently, very little
 was known about the statistical properties and diversification possibili
 ties of emerging markets. Traditionally investors have avoided these

 markets because of the political risks involved, and also because of the
 restrictions against foreign investors in these markets. However, in re
 cent years the political risk of emerging markets has been reduced tre
 mendously. Additionally, there exists a trend within the developing
 countries to ease the restrictions that discourage foreign investment.

 Ayse Yuce is affiliated with the Faculty of Management at the University of North
 ern British Columbia, Canada. Can Simga-Mugan is affiliated with the Department
 of Management at Bilkent University in Ankara, Turkey.
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 After the collapse of the Soviet Union, the liberalization movement
 took place in all of the Eastern European countries. Their trade policies,
 openness toward foreign capital, and privatization processes developed
 differently. Eastern European countries established their stock exchanges
 in 1990s as part of decentralizing and liberalizing their economies, and
 stock markets became the main exchanges for the privatized compa
 nies. Earlier research has shown that deregulation and liberalization,
 improvements in communication technology, and financial services can
 induce long-run relationships among stock markets (Jeon and
 Chiangl991; Blackman et al. 1994).

 Although there are direct and indirect capital flows from developed
 markets to the Eastern European markets, the close economic ties of
 the earlier days among these nations still prevail. The main motivating
 factors for our research were the recent developments in the Eastern
 European stock markets, and their resonating effects on the emerging
 and developed markets. Furthermore, results of earlier studies on the
 effects of liberalization movements, and the interest of international
 investors in these markets, reinforced our concern about these mar
 kets. There have only been a few studies about the Eastern European
 stock markets (Choudhry 1996; Yuce and Simga-Mugan 1996). There
 fore, in an effort to expand our knowledge of the Eastern European
 markets, we have examined their characteristics and have explored
 the existence of interdependencies among them, as well as their rela
 tionships with the major stock markets. Strong economic and political
 ties, as well as the trade relationships among the Eastern European
 countries, can indirectly link their stock prices over time, and may
 induce long-term relationships (i.e., cointegration) among them. The
 existence of cointegration among two markets indicates the existence
 of an error correction model, which we may use to forecast the return
 values of these two markets.

 A major contribution of this paper is to reveal to investors from the
 developed markets whether they may receive arbitrage profits by form
 ing diversified portfolios with the stocks of these Eastern European

 markets. For the investors from these emerging markets, the study will
 help to determine whether they may receive arbitrage profits by diversi
 fying among themselves, and the developed markets. The rest of the
 paper is organized as follows: Next, a brief review the previous studies
 is offered; in the third section, our data and methodology are introduced;

 and finally, our results and interpretations are provided.
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 Previous Studies

 Recently, national economies have become more internationalized due
 to increased trade, and as a result of greater cooperation between na
 tional governments to remove the barriers to the free flow of goods and
 services, as well as financial, physical and human capital. The relation
 ships between equity markets in various countries have been extensively
 examined in prior empirical studies. Early studies made a strong case
 for international portfolio diversification and the benefits of interna
 tional diversification have been documented. Such diversification al

 lows investors to reduce the total risk of a portfolio, while enhancing the
 performance opportunities.

 The lack of interdependence across national stock markets has been
 presented as evidence supporting the benefits of international portfolio
 diversification. Agmon (1972), using monthly return data, found no sig
 nificant leads or lags among the common stocks of Germany, Japan, the
 United Kingdom, and the United States. Studies such as Lessard (1976)
 and Jorion and Schwartz (1986), using regression models to test for the
 existence (but not the degree) of market segmentation, suggested that
 market segmentation does exist in some national equity markets.

 The stock market crash of 1987 has provided new insights into the
 economic nature of the globalization of stock markets. Dwyer and Hafer
 (1988), using daily data for seven months before and after the October
 1987 crash, showed no evidence that the levels of stock price indices for
 the United States, Japan, Germany, and the United Kingdom are related.
 They reported statistical evidence, however, that the changes in the stock
 price indices in these four markets are generally related. This finding
 suggests that there is no long-run interdependence among the markets,
 but some short-run (temporary) linkages exist.

 However, more recent studies examining the stock price indices around
 the stock market crash of 1987 by Eun and Shim (1989), Von Furstenberg
 and Jeon (1989), and Bertera and Mayer (1990) reported a substantial
 amount of interdependence among national stock markets.

 Many studies have examined the international linkage between the
 United States and Japan. Becker et al. (1990), Hamao et al. (1990), and
 Kasa (1991) found high correlation between the two markets with an
 asymmetric spillover effect from the United States to the Japanese mar
 ket; Smith et al. (1993) and Aggerwal and Park (1994), however, found
 that U.S. equity prices do not lead Japanese equity prices, and stated
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 that gains from international diversification are obtainable.
 European countries have also been examined for interdependencies

 between stock exchange markets, as well (Corhay et al. 1993). Mathur
 a?d Subrahmanyam (1990), Arshanapalli and Doukas (1993), Malliaris
 and Urrutia (1994), and Gerrits and Yuce (1999) used the concept of
 Granger causality, along with cointegration and error-correction mod
 els, to analyze the linkages and dynamic interactions among stock prices.
 Recently, considerable attention has been given to possible linkages and
 interdependencies in major Asian countries. Lee et al. (1990), Chowdhury
 (1994), and Kwan (1995), using cointegration tests and vector
 autoregression analyses, reported that international diversification in
 those countries can be effective.

 In this paper, we explore the linkages among stock prices in the East
 ern European markets (i.e., Prague, Warsaw, Budapest, Moscow,
 Istanbul). We also examine the effects of the developed stock markets
 (e.g., Frankfurt, London, New York, Tokyo) on the Eastern European
 stock markets.

 Data and Methodology

 The data used to investigate short-run and long-run interdependencies
 of the Eastern European stock markets consist of the weekly closing
 prices for the following equity market indexes: Prague, Budapest, Mos
 cow, Warsaw, Istanbul, London, Frankfurt, New York, and Tokyo. Weekly
 closing data for all indices were collected over the period beginning
 September 20, 1994 and ending December 31, 1999. The sample con
 sisted of 295 observations.

 In the analysis, the prices are expressed as logarithms:

 CZE, = \n (closing price of the Prague stock index at week t)
 HUN/ = In (closing price of the Budapest stock index at week t)
 RUS, = In (closing price of the Moscow stock index at week t)
 POL, = In (closing price of the Warsaw stock index at week t)
 ISE, = In (closing price of the Istanbul stock index at week t)
 DAX, = ^(closing price of the Frankfurt stock index at week t)
 NYS, = In (closing price of the New York stock index at week t)
 LON, = In (closing price of the London stock index at week f)
 JAP, = In (closing price of the Tokyo stock index at week /)

 First differences of these series are continuous rates of return. Ini

 tially, we perform the Augmented Dickey-Fuller (1979) and Phillips
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 Perron (1988) tests to determine whether or not the series are stationary.
 The Augmented Dickey-Fuller test is as follows:

 Ajr/ = a + ?jf/_1 + 2fL1yI-AX/-/ + rf + ?
 If unit roots exists (i.e., the series is nonstationary), then the ? coeffi

 cient of the series is not significantly different from zero. The Phillips
 Perron (1988) test corrects the test statistic for possible time dependencies
 in the series by using non-parametric techniques. The critical values
 used in Dickey-Fuller tests are applicable to Phillips-Perron test as well.
 The existence of a cointegrating vector in bivariate relationship of the
 series is investigated with Augmented Dickey-Fuller and Phillips-Per
 ron methods. We run the following regressions between different series
 and obtain error terms ut s.

 Xt=a+gYt + ut
 If bivariate cointegration exists between different series, then the sto

 chastic error terms obtained from these regressions should be station
 ary. Therefore, we check the existence of unit roots in the error terms.

 Then we investigate the existence of multiple cointegrating vectors
 among the variables. The Johansen (1988) approach estimates long-term
 relationships between nonstationary variables using a maximum likeli
 hood procedure, which tests for the number of cointegrating relation
 ships and estimates the parameters of these cointegration relationships.

 The Johansen tests are on the rank of the coefficient matrix II of the

 equation (Johansen and Juselius 1990):

 a xt=n a xt-\ +. -+r*-i a Xt-M +n xt~k+v+e,

 to test the main hypothesis of the existence of r cointegration vectors
 HQ:U has a reduced rank, r < 9
 where X is a 9 x 1 vector of 1(1) variables and r.Tk p Tare 9 x 9
 matrices of unknown parameters. IT coefficient matrix contains infor
 mation about long-term relationships. The reduced rank condition im
 plies that the process dX is stationary and X is nonstationary. The
 distribution of test statistics are found in Osterwald-Lenum (1992).

 Finally we use the methodology suggested by Engle and Granger
 (1987) and Granger (1988) to search for short and long term linkages
 between any two cointegrated series. First we estimate the values of k
 for different pair of series from the regression equations.

 Xt=<* + KYt + et
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 then using different ks, we estimate values of ^ such that:

 ?* = X-kY*
 If two series (X and Y) are cointegrated, then there exists an error

 correction model as follows:

 A xt = 5+G TM+If=i Y; AIH+1?=1 ?,- A + s,
 For the cointegrated series we formulate and investigate the error

 correction equations. For the noncointegrated Eastern European stock
 markets we formulate the vector autoregressive models as follows:

 ACEK, = ACEK,_, + APOL,^ + ARUS,,, + AISE,,, + AFRANK,.,
 + ?NYS,_, + ALON/_1 + AHR,,,

 Results and Interpretation

 We start our investigation of the long-term relationship among the se
 ries by checking the stationarity of the series. The autocorrelations in
 the series do not die out gradually, indicating the possibility of unit root,
 and nonstationarity.

 To check the presence of unit root in the series, we use both Phillips
 Perron and the Augmented Dickey-Fuller methods. Our null hypothesis
 is that a unit root exists. We use Akaike information criterion (AIC) to
 choose the lag length. Accordingly, one lag that corresponds to five
 working days is chosen.

 Table 1 shows the results of the unit roots tests for each of the series.

 Our null hypothesis is as follows:
 H: A unit root exists in the series, ? is not significantly different from o

 zero.

 A^ = a + Pz/_1 + S^1YfAAr/-/ + rf + ?
 All of the test statistics are less in absolute value than the critical

 value of ?3.43 at one percent, indicating that we fail to reject the pres
 ence of unit root in all series.

 Next, we check the presence of unit root in the difference series, and
 find that difference transformations lead to stationary series. The results
 are reported in Table 2. All the numbers are statistically significant lead
 ing us to reject the presence of unit root in the difference series.

 Table 2 rejects the presence of unit roots in the series based on the
 critical values at one percent level, which indicates that all of the rates
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 Table 1

 Unit Root Tests for the Level Series

 A Xt = a + ? Xt - 1 + I fL ] Y / A JT/ - / + ^ +

 Phillips-Perron_Augmented Dickey-Fuller

 CZE -1.91 -1.92
 HUN -1.08 -1.02
 POL -1.84 -2.02
 RUS -1.00 -1.00
 ISE -1.73 -1.71
 DAX -0.06 -0.06
 NYS -0.34 -0.28
 LON -3.04 -2.44
 JAP -3.38 -2.61

 Critical values at 1%:_-3.43_-3.43_

 Table 2

 Unit Root Tests for Difference Series

 A^ = a + ?^-i + SfL1y/A^/_/ + ^ + ^
 _Phillips-Perron_Augmented Dickey-Fuller

 DCZE -110.74* -17.11*
 DHUN -135.15* -16.25*
 DPOL -146.03* -14.43*
 DRUS -52.00* -15.88*
 DISE -40.40* -16.45*
 DDAX -288.94* -18.01*
 DNYS -416.72* -17.52*
 DLON ^85.20* -23.68*
 DJAP -206.70* -26.56*

 Critical values at 1%: -3.43 -3.43

 are integrated of order 1,1(1). Therefore, we could state that the emerg
 ing markets series characteristics are similar to those of the developed
 market series.

 Characteristics of individual difference series are examined and the
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 Table 3

 Distributional Characteristics

 Coefficient Coefficient
 of excess of excess

 Mean Std. dev. skewness kurtosis

 ZCEK 0.021 0.4685 0.4838 279.9196
 4HUN 0.030 0.4177 0.7517 284.9621
 APOL 0.032 0.5573 0.8400 287.0142
 ARUS 0.016 0.2981 -1.5864 233.9651
 AISE 0.030 0.6463 -4.4679 202.9500
 ADAX 0.029 0.4509 1.0512 291.8206
 4NYS 0.031 0.4807 1.1017 292.9751
 ALON 0.030 0.4897 -0.4407 258.3639
 AJAP 0.033 0.5727 0.8436 287.0970

 findings are provided in Table 3. From the table, we observe that the
 Moscow exchange was the least volatile, and the Istanbul stock exchange
 is the most volatile, market during the period covered by this study. One
 reason for this finding could be the privatization process that is going on
 in Turkey. Also, Turkey has been accepted as the new candidate for the
 European Union. The administration has introduced new economic struc
 turing programs. These heavy programs have caused volatility in the
 Istanbul stock exchange. On the other hand, the Russian economy has
 experienced a downturn in the last few years, which has affected the
 Moscow stock market. We observe that Prague, Budapest, and Warsaw
 stock markets exhibit positive skewness, while Istanbul and Moscow
 stock markets exhibit negative skewness. All markets display heavy
 leptokurtosis behavior.
 We first examine whether or not multiple cointegration exists among

 the series. We search for a common trend among the markets. Table 4
 displays the results of Johansen tests. When we test the hypothesis that
 there is no common trend among the series, we fail to reject the null

 hypothesis that H0: r = 0, there is no common trend among the series.
 The test statistic has a value of 96.750, which is less than the critical

 value of 202.92; thus, we cannot reject the null hypothesis of no
 cointegrating vectors. Therefore, we could state that there is no evi
 dence of multivariate cointegration relation in the data.

 Then we proceed to check whether there is a bivariate cointegration
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 Table 4

 Johansen Cointegration Tests

 Axt = T\ AIm +... + Tk-i*Xt-k+i + n jr,-* + H + e,

 /70:P has a reduced rank, r< 9

 _Alternative_Statistic_95% critical value
 r=0 r= 1 96.750 202.92

 r?1 r=2 59.910 165.58
 r?2 r=3 31.494 131.70
 r?3 r=4 21.380 102.14
 r?4 r=5 16.038 76.07
 r?5 r=6 11.056 53.12
 r?6 r=7 8.697 34.91
 r?7 r=8 6.740 19.96
 r?8 r=9 0.574 9.24

 relation between the series. We again use Phillips-Perron and Augmented
 Dickey-Fuller tests on the residuals of cointegrating regressions. If any
 two series are found to be cointegrated, then it indicates a long-run equi
 librium relation between them.

 The results of cointegration analysis with the Augmented Dickey
 Fuller and Phillips-Perron methods are presented in Table 5. Based on
 the critical values at the one percent level, we cannot reject the presence
 of a unit root in most of the equations. If two series are cointegrated,
 then the error terms of the regression equations between two
 nonstationary series should have no unit roots. We reject the no unit root
 in error terms only for the relationship between Budapest and London
 stock markets, indicating the existence of cointegration relationships
 between Budapest and London series at the one percent level.

 According to both tests, there are no cointegration relationships be
 tween Eastern European countries. We expected to find long-term re
 lationships between Prague, Budapest, Warsaw, Moscow, and Istanbul.
 The majority of the trade of the Czech Republic and Poland is with
 Russia. Similarly, Turkey and Russia have demonstrated strong eco
 nomic relationships in the last decade by forming joint venture com
 panies, and by being parties in the Black Sea region economic treaty.
 Between Turkey and Russia there has been a so called luggage trade
 since the last decade. Russian citizens travel to Turkey to buy goods,
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 Table 5

 Bivariate Cointegration Tests
 A*, = a + ?X,_l + S?L1Y/A*/_/ + rf + e,

 Dep. Var._Indep. Var._Phillips-Perron_Dickey-Fuller

 CEK POL -2.53 -2.62
 HUN -2.06 -2.53
 RUS -1.78 -1.79
 DAX -2.35 -2.32
 NYS -2.40 -2.44
 LON -3.73 -3.32
 ISE -2.12 -2.09
 CAN -3.27 -2.97

 HUN CEK -2.00 -2.12
 POL -3.13 -3.17
 RUS -0.69 -0.59
 DAX -2.17 -2.05
 NYS -1.64 -1.56s
 LON -6.75* -5.39*
 ISE -2.34 -2.16
 JAP -1.80 -1.49

 POL CEK -2.52 -2.75
 HUN -3.47 ^3.61
 RUS -1.99 -2.12
 ISE -2.66 -2.82
 DAX -2.54 -2.75
 NYS -2.60 -2.79
 LON -3.79 -3.48
 JAP -1.88 -2.06

 RUS CEK -0.95 -0.96
 HUN -0.76 -0.72
 POL -1.23 -1.20
 DAX -0.93 -0.92
 NYS -0.88 -0.88
 LON -0.95 -0.92
 ISE -1.06 -1.02
 JAP -1.20 -1.08

 ISE CEK -2.09 -2.04
 POL -2.53 -2.61
 RUS -1.77 -1.72
 HUN -2.76 -2.59
 DAX -2.61 -2.52
 NYS -2.29 -2.20
 LON -3.89 -3.39
 JAP -2.81 -2.39

 LON HUN -7.92* -6.17*
 Critical values at 1% level: -3.90
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 Table 6

 Error Correction Models

 AHUN = a + bZt l + c?HUN _j + rf?LON,

 Dep. Var.  Z  AHUNL  ALONL

 AHUN  0.5649
 (27.58)*
 -1.3328

 -(43.38)*

 -0.5188
 -(4.57)*
 -0.3315
 -(3.60)*

 0.5008
 5.1512*
 0.3145
 3.9985*

 ALON

 Critical values at 1% level: 2.326.

 put them in luggage, and transport the goods to Russia to sell them and
 obtain a profit. We expected these trade relationships to cause
 cointegration between Eastern European countries, but we failed to
 find these relationships. This indicates that it is possible to form diver
 sified portfolios using stocks from these countries.

 On the other hand, we find cointegration relation between Budapest
 and London stock market according to both Phillips-Perron and Dickey
 Fuller tests. This indicates that a cointegration relationship may exist
 between these markets. We have formulated the error correction models

 between Budapest and London stock markets, and have checked whether
 or not the coefficients of the long term-variables are significant. The
 results are presented in Table 6.

 The finding of no cointegration among Prague, Warsaw, Istanbul,
 Moscow, New York, Frankfurt, London, and Tokyo stock exchanges
 indicates that it is not possible to do forecasting by using the historical
 prices of the other series in the long run. On the other hand, the HUN
 and LON series exhibit a long-run relationship. Therefore, returns in
 these markets can be forecast and arbitrage profits can be obtained.

 Table 6 shows that the coefficients of the long-term components (Z,)
 of both error correction models are significantly different from zero at the

 one percent level, indicating the existence of long-run equilibrium be
 tween the HUN and LON series. The results imply that the London market
 leads the Budapest market.

 Therefore, we checked the Granger causality between the series and
 found that the London market significantly Granger causes the Budapest
 market (p < 0.01, with an F-statistics of 30.27).
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 We have rejected the hypothesis that the London exchange does not
 Granger cause the Budapest exchange.

 We fail to reject the hypothesis that the Budapest market does not
 cause the London market. These findings conform to the cointegration
 findings reported above. The London market Granger causes the
 Budapest market.

 For the equation that the Budapest market return is the indepen
 dent variable, the coefficient of London stock market is significant,
 with a t ratio of 5.15, which shows that the London stock market
 affects the Budapest stock market, both in the long run and the short
 run. The long run relationship can occur because the London stock
 exchange is the biggest stock exchange in Europe. It can affect the
 Budapest exchange more than the New York or the Tokyo exchanges.
 On the other hand, the Budapest stock exchange is very illiquid, with
 thin trading. The liquidity of the Hungarian market is heavily af
 fected by the changes in foreign investors' desires (IFC Factbook on
 Emerging Markets 1996, 1997). This may cause the finding of
 cointegration as well.

 We model the rest of the Eastern European markets by establishing
 vector autoregressive processes showing effects of developed markets,
 and the other Eastern European stock exchanges. Since the Budapest
 market is cointegrated with the London market, it is not included in the
 equations. The vector autoregressive models are formulated as follows,
 based on AIC.

 ACEK, = t?EKt_, + APOL,_, + ARUS,_, + AISE,_ l + ANYS,_, +
 ALON^ + ADAX, , + AJAP, ,
 ARUS,= ^CEK, , + APOL, , + 4RUS,_, + ZISE,., + ANYS,_, +
 ?LON,_, + AD AX, 1 + AJAP~_,
 AISE, = ACEK, j + APOL,_, + ?RUS,_, + MSE,_, + ANYS,_, +
 ?LON,_, + ADAX,_ 1 + MAP,_,
 APOL, = ACEK,_, + APOL,_, + ARUS,_, + ?SE,_, + ANYS,_, +
 ALON,_, + ADAX,_, + AJ AP,_,

 The developed markets and the emerging markets do not significantly
 affect the Prague, the Moscow, the Warsaw, or the Istanbul stock ex
 change. No f-ratio is significant in Table 7.

 We expected to find long-run and short-run dependencies between
 the Prague and Moscow stock markets, and between the Warsaw and
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 Table 7

 Vector Autoregression Models

 ZtEK,= ACEK,_,+ APOL,_, + ARUS,., + ASEt_,

 + Anys,_ , + Alon,_ , + ad ax, _, + Aiap,_ ,

 Dep.Var. ASEKL APOLL ARUSL AlSEL ANYSL ADAXL ALONL AJAPL

 ACEK 0.144 0.038
 (0.360) (0.080)

 APOL 0.971 0.168
 (0.204) (0.294)

 ARUS 0.041 0.081
 (0.162) (0.267)

 AISE -O.040 -0.211
 -(0.073) -(0.319)

 Critical values at 1% level

 0.027 -0.002 -0.081
 (0.091) -(0.017) -(0.060)
 0.088 0.004 -0.307
 (0.251) (0.036) -(0.190)
 0.004 -0.024 0.171
 (0.091) -{0.378) (0.198)

 -0.125 -0.036 -0.196
 -{0.310) -(0.262) -(0.105)

 : 2.326.

 -0.346 0.222 -0.010
 -(0.273) (0.916) -(0.020)
 -0.094 -0.011 0.051
 -{0.062) -{0.040) (0.098)
 -0.270 0.034 -0.051
 -(0.334) (0.224) -{0.181)
 0.422 0.024 0.160
 (0.241) (0.071) (0.263)

 Moscow stock markets. This result shows that the economies of the

 Eastern European countries have become very independent of the Rus
 sian econom, as these countries reorient their trade and financial busi

 nesses towards the European Union.

 Conclusions

 We used the notion of cointegration to examine long-run linkages and
 short-run dynamic interactions among stock price indices in nine stock
 exchanges (Prague, Moscow, Warsaw, Istanbul, Budapest, London, New
 York, Frankfurt, and Tokyo). The data used in this study were weekly
 closing prices of the stock exchanges. The sample consisted of 295 ob
 servations and covered the period September 20,1994 through Decem
 ber 31, 1999.

 Tests of stationarity allow us to conclude that the level series are
 nonstationary; but, the difference series are stationary. Thus, all series
 are integrated of order one, 7(1). Johansen tests provide no evidence of
 a multivariate cointegrating vector among the stock exchanges inves
 tigated. Thus, there appears to have no long-run linkages among the

 markets.
 We expected to find cointegration relation among the Eastern Euro

 pean stock markets, because of the close economic ties among them.
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 However, no such relationships have been found. Neither the developed
 markets nor the emerging markets affect the Warsaw and the Prague
 stock exchanges. This finding indicates that Eastern European econo

 mies have become more independent from the Russian economy in re
 cent years, and that there is no significant effect from Russian stock
 exchange on the returns of the Prague, Warsaw, and Budapest stock
 exchanges.

 There is no significant relationship between the Istanbul and Mos
 cow stock markets, either. The luggage trade has not significantly af
 fected these exchanges, nor has it induced a long-run relationship.
 Although the Istanbul stock exchange has reacted strongly to the Rus
 sian stock market crash of 1998, we failed to find any significant long
 run relationship between the Istanbul and Moscow stock markets. This
 finding is quite surprising, considering the recent economic ties that
 have been established between these countries.

 On the other hand, a bivariate cointegration relationship is observed
 between the London and Budapest markets, indicating long-term link
 age, and returns on these markets can be estimated from this relation
 ship. This finding shows that using an error-correction equation, it is
 possible to forecast the returns of the Budapest stock exchange. How
 ever, we have to be cautious: The Budapest stock exchange is character
 ized by thin trading, which may have caused this finding. To be sure, we
 have to test this relationship in the new decade; and, if we still find the
 same result, then we can assuredly use it to exploit profit opportunities
 in this market.

 The results of our study reveal that, currently, there are no arbitrage
 opportunities for foreign investors in most of these markets (except
 Budapest), and that the stocks of these markets can be effectively used
 to diversify international portfolios.
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