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Abstract
In this study we examine the sources of profits to cross-country momentum/contrarian strategies when applied to national stock market indexes.  Using monthly stock market index data of sixteen countries from December 1969 – December 2000, we find that cross-country momentum strategies are profitable over horizons from 3 to 12 months, while cross-country contrarian strategies are profitable for long horizons such as 2 years or longer.  Our decomposition analysis indicates that cross-country momentum/contrarian profits are mainly due to the autocorrelations in these national market index returns, not to cross-serial correlations or to cross-sectional variation in their mean returns.  Consistent with the trading strategy results, we also find that most of the stock market indexes follow a mean-reverting process, implying positive autocorrelations in short-horizon returns and negative autocorrelations in long lags.  In addition, most of these equity markets overreact to a common global factor.  Cross-country trading strategy profits at long horizons seem to be driven mainly by this overreaction.

I.
Introduction

Numerous studies have uncovered return anomalies based on trading strategies in the U.S. stock market.  DeBondt and Thaler (1985) and others find a long-horizon return reversal effect that shows winners over the past three to five years having the tendency to become future losers, and vice versa.  Jegadeesh and Titman (1993, 2001) show that momentum strategies that buy past six- to twelve-month winners and short sell past losers earn significant profits over the subsequent six to twelve month period.
  Momentum profits are also present in European countries (Rouwenhorst (1998)), emerging stock markets (Rouwenhorst (1999)), and Asian markets (Chui, Titman, and Wei (2002)).  While several explanations have been offered for the return anomalies,
 the sources of these effects, especially momentum, remain unclear.

Similar trading strategies when applied to national stock market indexes are also found profitable.  Richards (1995) documents long-term winner-loser reversals in 16 national stock market indexes.  Richards (1997) further shows that the reversals cannot be explained by the differences in riskiness between loser and winner countries or adverse economic states of the world.  Chan, Hameed, and Tong (2000) provide evidence of cross-country momentum profits based on individual stock market indexes, especially for short holding periods.  They also find that the profits to cross-country momentum trading strategies remain statistically significant after controlling for world beta risk as well as excluding emerging markets in the analysis.  Nevertheless, none of these studies examine the sources of 

It is noteworthy that, unlike the usual momentum and contrarian strategies that explore return anomalies within a country, international trading that buys (sells) winner countries and sells (buys) loser countries are a cross-country phenomenon.  Thus, explanations for the within-country trading effect might not apply to the cross-country trading effect.  

One plausible reason for the existence of cross-country trading strategy effects is that returns on different countries’ stock indexes are influenced by some global return factors, suggesting that they are cross-sectionally correlated.  For instance, Bekaert and Harvey (1995) document the predictability for world equity markets using a set of global information variables.  Their finding suggests that a cross-country winner-loser effect could be attributed to the predictability of relative returns related to a common world component.  Richards’s (1995) finding indicates that the existence of a cross-country winner-loser effect is due to the predictability of relative returns in national equity indexes.  His analysis indicates that the relative return predictability is associated with the existence of a common world component in each national return index.  Cross-country contagion can also arise in the absence of common fundamental factors across countries (see, for example, Calvo and Mendoza (2000) and Kodres and Pritsker (2002)).  Furthermore, Naranjo and Porter (2004) find that a large portion of country-neutral momentum profits can be explained by standard factor models.  

Another possible interpretation is the time-series predictability in national equity markets.  As Lo and MacKinlay (1990) demonstrate, profits from trading strategies can be from return autocorrelations, cross-serial correlations among securities, or cross-sectional variation in securities’ unconditional mean returns.  Specifically, they show that momentum profits are positively related to return autocorrelations, while contrarian profits are negatively related to return autocorrelations.  That is, cross-country trading strategy effects could be contributed by positive autocorrelations in short-horizon stock returns (price momentum) and negative autocorrelations in long-horizon returns (price reversal).  Thus, cross-country momentum profits could be attributed to the within-country price momentum documented in prior studies (e.g., Rouwenhorst (1998, 1999) and Chui, Titman, and Wei (2002)).  Moreover, the mean-reverting property that Poterba and Summers (1988) document in many national equity indexes could well explain why a winner-loser reversal effect would prevail in national equity index returns.  Richards (1995) claims that the long-run cross-country winner-loser effect is mainly due to a mean-reverting component contained in national equity indexes.

Finally, profits to cross-country trading strategies could arise because there is variation in unconditional mean returns across national equity markets.  Lo and MacKinlay (1990) show that the variation in unconditional mean returns contributes positively (negatively) to the profit of trading strategies that long (short) winners and short (long) losers.  Intuitively, if realized returns are strongly correlated to expected returns, then past winners (losers) that have higher (lower) returns tend to yield higher (lower) expected returns in the future.  Consequently, momentum strategies that buy past winner countries and short sell past loser countries will gain from the cross-sectional dispersion in the mean returns of those winner and loser national equity indexes.  On the other hand, the profit of buying losers and shorting winners will be affected by the variation in mean returns negatively.

While prior research documents cross-country trading strategy effects, the sources of profits remain unexplained.  In this study, we attempt to determine the sources of profits from applying trading strategies to national equity market indexes.  To explore possible causes for the cross-country trading strategy effect, we follow Lo and MacKinlay (1990) and decompose the profits into three components, including (1) time-series predictability (autocovariance) in individual stock market indexes, (2) cross-sectional predictability (cross-serial covariance) between countries, and (3) variation in national equity markets’ mean returns.
  Our empirical results indicate that cross-country momentum strategies yield profits over horizons from 3 to 12 months, while cross-country contrarian strategies generate profits for long horizons such as two years or beyond.  More importantly, our results show that the cross-country momentum and contrarian profits are mainly driven by individual stock markets’ time-series predictability, not by the other two components.

Our results suggest that national equity indexes in general follow a mean-reverting process—namely, positive autocorrelations in short-horizon stock returns and negative autocorrelations in long lags 

(e.g., see Fama and French (1988) and Poterba and Summers (1988)).  To further examine this issue, we 

employ Lo and MacKinlay’s (1988) variance ratio analysis.  Our variance ratio results indicate mean reversion in most of the national equity indexes.  Nevertheless, statistically speaking, the evidence against the random walk null is weak.


In addition to the Lo and MacKinlay decomposition method, we also analyze how individual stock markets’ reactions to a common world factor affect the profitability to cross-country momentum strategies.  Based on a single factor model, we find that most stock markets overreact to the common global factor.  We then decompose momentum profits into components attributable to individual stock markets’ reactions to country-specific information, to their reactions to the common factor, and to cross-sectional variation in mean returns using Jegadeesh and Titman’s (1995) approach.  This decomposition analysis shows that momentum profits over a 6-month horizon are mainly driven by reactions to country-specific information, whereas the 1-year momentum profits are mainly due to the overreactions to the common global factor.

The rest of the paper is organized as follows.  Section II describes the strategies that we follow in formulating trading rules and discusses the decompositions of profits into various sources.  Section III presents the profitability to cross-country trading strategies, examines each individual stock market’s time-serial dependence, and analyzes how markets’ reactions to a world common factor and country-specific information affect the momentum profits.  The conclusion is in the final section.

II.
Cross-Country Trading Strategies and Sources of Profits


In this paper, we follow Lo and MacKinlay (1990) and formulate momentum (contrarian) strategies that buy (short sell) national stock market indexes at time t that were winners in the previous k periods and short sell (buy) national stock market indexes at time t that were losers in the previous k periods.  Specifically, trading strategies portfolios are constructed with investment weights in stock index i determined as:

                                            wi,t ( 1(k) = ((1/N)[Ri, t – 1(k) – Rm, t – 1(k)],                                                         (1)
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where N is the number of national stock market indexes available, Ri,t – 1(k) is the return for stock index i at time t – 1, and Rm,t – 1(k) = (1/N)
[image: image36.wmf] is the return for an equal-weighted portfolio of the stock market indexes at time t – 1, and k is the return interval between time t – 1 and t.  Equation (1) shows that the investment weights are calculated based on the performance of stock indexes against an equal-weighted world stock index.  Specifically, the trading rules will buy or sell winner stock indexes at time t – 1 that have higher returns than the average over the previous k periods and sell short or buy loser stock indexes at time t – 1 that underperform the average in the previous k periods.  The positions will be held for a horizon of k.  By construction, the investment weights lead to a zero-cost, arbitrage portfolio since weights sum to zero, i.e., 
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 = 0.  Furthermore, bigger winners and losers will receive greater weights, as can be seen clearly from Equation (1).  Also, momentum strategies are implemented in an exactly opposite way as contrarian strategies.  A positive sign in the investment weight is for momentum strategies, while a negative sign is for contrarian strategies.  In other words, a profitable momentum strategy implies that a same return-horizon contrarian strategy will yield a loss.  Since the profit (loss) of a contrarian strategy exactly equals to the loss (profit) of a momentum strategy, the analyses in what follows assume that only momentum strategies are implemented.

The profit that a cross-country momentum strategy will realize at time t, (t(k), is

                                              (t(k) = 
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Assuming that unconditional mean returns of individual national stock markets are constant, we can decompose the expected profits of cross-country momentum strategies into various components by taking expectations on both sides of Equation (2):

        E[(t(k)] = 
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where (i and (m are the unconditional mean returns of stock market index i and the equal-weighted portfolio, respectively.  Equation (3) indicates that the expected profits of cross-country momentum strategies come from three sources: (1) the negative of the first-order autocovariance of the k-period returns for the equal-weighted world market portfolio, (2) the average of the first-order autocovariances of the k-period returns for national market indexes, and (3) the variance of the mean returns of stock indexes.  Note that if each stock market index follows a random walk and also the equal-weighted world stock portfolio, then the expected cross-country momentum profit equals to the cross-sectional variation in these stock markets’ mean returns.

We can further rewrite Equation (3) as

           E[(t(k)] = 
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Equation (4) shows that the profitability of the cross-country momentum strategy depends not only on the time-series predictability of individual stock markets, measured by the first-order autocovariance O1, but also on the cross-serial predictability measured by the first-order cross-serial covariance C1 and on the cross-sectional variations in mean returns of these stock markets.  Thus, the decomposition shows that cross-country momentum profits result from three sources.  First, stock index returns are negatively cross-serially correlated, implying that an equity market with a high return today is associated with low returns in the future for other equity markets.  Second, individual stock indexes might be positively serially correlated, implying that an equity market with a high return today is expected to have high returns in the future.  The final source arises because cross-country momentum strategies tend to buy equity markets with a high mean return and short sell others with a low mean return.

For a cross-country contrarian strategy, the signs of the three terms on the right-hand side of Equation (4) become just the opposite compared to a momentum strategy.  Thus, time-series predictability and the variation of mean returns both contribute to cross-country contrarian profits negatively, while cross-serial predictability leas to positive contrarian profits.

III. Empirical Results

A. Data

Data employed in this study are monthly stock market indexes of Australia, Austria, Canada, Denmark, France, Germany, Hong Kong, Italy, Japan, the Netherlands, Norway, Spain, Sweden, Switzerland, the U.K., and the U.S.  We focus on these countries because Richards (1995, 1997) examines cross-country winner-loser effects using the stock market indexes of these 16 countries.  Monthly Morgan Stanley Capital International (MSCI) total return indexes (capital gains plus dividends) from December 1969 to December 2000 are used.
  The sample data consist of 373 monthly stock indexes.  We conduct the analyses on return index data in both U.S. dollars and local currency units.    

B. Profits to Cross-Country Trading Strategies

Table 1 reports profits to trading strategies implemented on the sixteen stock market index data in local currency units for five different horizons, with k equals 3, 6, 12, 24, and 36 months.  Consistent with Richards (1997), cross-country momentum strategies appear to be profitable for horizons up to one year.
  For horizons longer than two years, contrarian strategies that buy loser countries and short sell winner countries become profitable.  However, the z-statistics,
 which are asymptotically standard normal under the null hypothesis that the “true” profits equal to zero, suggest that the profits are significantly different from zero at the 10 percent level for only the 6-month horizon.

Table 1 also contains the three components that make up the average cross-country momentum profits: the negative of the first-order cross-serial covariance (C1, the first-order autocovariance O1, and the variation in mean returns (2(().  It is noteworthy that for all horizons, the first two components, (C1 and O1, are opposite in their signs, implying that positive (negative) autocorrelation is associated with positive (negative) cross-serial correlation.  Comparing these two components suggests that the autocorrelations in the national stock market index returns are more important than the cross-serial correlations in determining the profitability of cross-country trading strategies.  For instance, at the 6-month horizon, the autocovariance component counts for about 116% of the momentum profit, while the cross-serial covariance component contributes a negative 27% to the profit.  For long horizons that contrarian strategies are profitable, the profits arise because the autocovariances are negative for long-horizon returns and they contribute to contrarian profits negatively.  Nevertheless, based on the z-statistics, none of the auto- and cross-serial covariance components is statistically significant at any conventional levels.

The cross-sectional variation in the mean returns of these stock market indexes appears not to affect the cross-country winner-loser effect that much (see Table 1).  For the momentum effect, the variation in these markets’ returns counts for a small percentage of the profit when compared to that of the autocovariance component.  For the contrarian effect, the variation in mean returns indeed contributes negatively to the profits.

It is quite clear from Table 1 that the own time-series predictability in each stock market index is the main driving force for the cross-country winner-loser effect.  However, it should be noted that due to small sample bias the statistical power of the z test might be low, especially for long horizons.  For example, at the 24-month horizon, the effective sample size (i.e., the number of independent pieces of information) is only 15 for our data.  To remedy this problem, we perform a bootstrap test.  For the bootstrap test, we shuffle (without replacement)
 the monthly stock index returns of 16 countries simultaneously so that both auto- and cross-serial correlations are eliminated.  We calculate the profits and the profit components of C1 and O1 for each bootstrap sample.  A total of 1,000 replications are implemented.  The results from the bootstrap analysis are also provided in Table 1.  We focus on the p-value, which is the probability that the 1,000 bootstrap average profits from the bootstrap distribution are less (larger) than the sample average profit if the sample value is less (larger) than the median of the bootstrap distribution, for statistical inference.  Based on the p-values, the momentum strategy at the 6-month horizon generates significant profit at the 1% level, while the contrarian strategy at the 3-year horizon yields significant profit at the 10% level.  The autocovariance estimate for both of these two cases is significant at the 5% level, but not the cross-serial covariance components.  Thus, the statistical significance of the cross-country winner-loser effects is apparently due to the autocovariance component. 

Table 2 shows the results from applying the analysis on the data in U.S. dollars.  Note that the U.S. dollar return is approximately equal to the sum of the local currency return and the rate of change in exchange rates with respect to U.S. dollars.  Therefore, in addition to time- and cross-serial predictability 

of equity returns and variation of mean returns, the profit in U.S. dollars also contains components that are attributable to time- and cross-serial predictability of exchange rates.  The results from the U.S. dollar returns analysis are qualitatively similar to those of the local currency returns analysis.  Specifically, the z-statistics indicate that only the 6-month momentum and the 36-month contrarian strategies earn significant profits.  Also, the major source of the cross-country momentum/contrarian profits arises from the autocovariance component, not from the cross-serial covariance or from the cross-sectional variation in mean returns.  The bootstrap analysis reconfirms the importance of the autocovariance in contributing to the profits.  For instance, for the 6- and 36-month horizons that the profits are significant, the autocovariances are highly statistically significant as well while the cross-serial covariances are only marginally significant.  Comparing Tables 1 and 2, the profits and the component estimates in Table 2 are in general larger (sign ignored) than those in Table 1, suggesting that the time- and cross-serial predictability of exchange rates increases the cross-country momentum/contrarian profits.  However, the predictability of exchange rates appears not to affect the profits that much in a statistical sense. 
 

C.  Variance Ratio Analysis
Our cross-country winner-loser analysis thus far indicates that intermediate-term momentum and long-term contrarian strategies are profitable.  Moreover, this cross-country momentum/contrarian effect is primarily due to time-series predictability of individual equity markets; i.e., positive autocorrelations in intermediate-horizon stock returns and negative autocorrelations in long-horizon returns.  Thus, our finding suggests that the cross-country winner/loser effect is related to the time-series predictability in national stock market index returns.  Fama and French (1988) and Poterba and Summers (1988) have investigated this pattern of autocorrelations in the U.S. and national equity markets, respectively.  Both studies focus on testing whether stock prices follow a mean-reverting behavior.  Mean reversion implies that return autocorrelations are positive at intermediate horizons and negative at long horizons.  In this study, we employ Lo and MacKinlay’s (1988) variance ratio analysis to test the significance of the autocorrelations of returns.  The variance ratio analysis is appealing because it has greater power in testing the random walk null against the mean-reverting alternative compared with other commonly used statistics (see Richardson and Smith (1994)).  The variance-ratio test exploits the fact that the variance of the increments in a random walk is linear in the sampling interval.  That is, if a stock price series follows a random walk process, the variance of the k-period returns would be k times the variance of the single-period returns.  In this study the variance ratio at lag k, VR(k), is defined as:

                                                   VR(k) = 
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where Var[(] is the unbiased estimation of the variance of [(], Ri(1) is return at the monthly interval for stock market i, and Ri(k) is return at a k-month interval.

It can be shown that the variance ratio estimate at lag k+1 is approximately equal to one plus weighted sum of the first k autocorrelation coefficients of the single-period returns.  Under the random walk hypothesis, all the autocorrelations should be zero and hence VR(k) equals one.  Thus, if VR(k) is significantly different from unity, the null hypothesis of a random walk process should be rejected.  It is also noticed that a variance ratio of less than 1 implies negative dependence and a larger than 1 variance ratio implies positive dependence.  Furthermore, variance ratios for a mean reverting process will increase until some lags and then decline, while variance ratios for mean aversion increase along with the lags.

The variance ratio estimates for lags up to 40 are plotted in Figure 1.  Since most prior studies perform trading strategies on data in U.S. dollars, we focus on the data in U.S. dollars as well.  As can be seen, most variance ratios increase initially and start to decline at lags between 9 and 19 (e.g., Denmark, France, Norway, and Sweden, among others).  For these stock index series, their return autocorrelations at short- and intermediate-lag are positive and become negative at long lags.  Thus, apply momentum/contrarian strategies to these stock market indexes could yield profits.  However, some market indexes, such as Austria, Italy, Japan, and Spain, seem to exhibit a mean-averting behavior because their variance ratio estimates increase almost monotonously.  Nevertheless, only four out of sixteen stock indexes show mean aversion and hence the national stock market indexes are dominated by mean reversion, which is consistent with results of cross-country trading strategies reported above.

Table 3 shows the variance ratio test statistics for the sixteen national stock market index returns and the associated heteroskedasticity-robust standard normal z-statistics.  To save space, we only report the variance ratio test statistic for lags of 4, 7, 13, 25, and 37 months, which are corresponding to the five horizons examined in the trading strategies.  Again, most stock indexes show an increase in the variance ratio estimates initially and then a decrease after about lag 13 when the lag order increases.  Interestingly, the variance ratios are in general statistically insignificant for the stock indexes that contain a mean-reverting feature (e.g., Denmark, Germany, and Sweden).  On the other hand, most estimates of the stock indexes that the variance ratios suggest mean aversion (e.g., Austria, Italy, Japan, and Spain) are statistically significant, especially for the estimates after lag 13.  Thus, while most stock market indexes are mean-reverting, their deviations from random walks appear not to be statistically significant.

Clearly, our finding that most stock indexes follow random walks in a statistical sense is inconsistent with the cross-country winner/loser effect reported above.  One possible explanation is that the trading strategies are not designed for testing random walks and hence the results are not directly comparable with those of the variance ratio test.

D. Jegadeesh and Titman Decomposition

As Chen and Hong (2002) demonstrate, the auto- and cross-serial covariances in the Lo and MacKinlay (1990) decomposition do not in general relate to the underlying economic source of trading strategy profits.  They show that Lewellen’s (2002) finding of momentum and negative auto- and cross-serial covariances could be consistent with underreactions rather than with overreactions as Lewellen claims.  Thus, even though we find that the cross-country momentum/contrarian effect is mainly driven by autocovariances of individual stock markets, it is still of interest to examine the economic source of the profitability of cross-country momentum/contrarian strategies.  To this end, we follow Jegadeesh and Titman (1995), in which they present a different approach of decomposing the profitability of trading strategies.  Jegadeesh and Titman find that short-term (weekly) contrarian strategies applied to size-sorted portfolios generate negative profits even though the cross-serial covariances between these portfolios are significantly positive.  Accordingly, they argue that the cross-serial covariance term in the Lo and MacKinlay decomposition method may not capture the profit to trading strategies that is due to the lead-lag relation between securities.  They suggest using a factor model to relate the components of profit to how stock prices react to information.

In the spirit of Jegadeesh and Titman, we consider that each stock market index follows the following single factor model:

                                                       Ri, t = (i  + b0, ift + b1, ift – 1 + ei, t,                                                            (6)

where Ri, t is the U.S. dollar return for country i at time t, (i is the unconditional expected return of stock market i, ft is the unexpected global risk factor realization, and ei, t is the country-specific return component for country i at time t relative to the global risk factor.

This model is similar to the multifactor asset pricing models for national equity markets examined in Ferson and Harvey (1994) except that we consider only one factor as well as allow for the lagged factor sensitivities to be different from zero.  In completely integrated markets and under the assumptions of no exchange rate risk and a constant investment opportunity set, the single factor model can be seen as a global version of the CAPM of Sharpe (1964).  Unlike Ferson and Harvey and other studies that focus on how useful of global factors in explaining the risks and returns of various national equity markets, we focus on how various national equity markets’ reactions to the common global factor contribute to the cross-country momentum/contrarian effect.  If stock market i overreacts to the common global factor then b1,i < 0, and if this market reacts to the factor with a delay then b1,i > 0.  When national stock markets overreact to country-specific information, the error term ei, t will be negatively serially correlated.  Underreaction induces ei, t to be positively serially correlated.

Under the return-generating process described by Equation (6), Jegadeesh and Titman (1995) show that the expected momentum profits can be decomposed as follows:

                                                               E[(t] = ( + ((
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where ( is the average idiosyncratic autocovariance given by 
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( measures the average contribution to the profit from the reactions of individual national equity market indexes to the common factor given by 
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where 
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 is the variance of the common global factor, and (2(() is the cross-sectional variance of mean returns as in Equation (4).  The Jegadeesh and Titman decomposition suggests that the profits from cross-country momentum (contrarian) strategies could be contributed positively (negatively) by the term ( that is determined by stock market reactions to country-specific information, or by the term ((
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 that captures differences in the timeliness of stock market reactions to the common factor, or by the term (2(() that measures the cross-sectional variance in the mean returns of these stock markets.  

As Jegadeesh and Titman demonstrate, the auto- and cross-serial covariance terms (i.e., O1 and C1) in the Lo and MacKinlay (1990) decomposition cannot relate under- or overreactions to trading strategy profits.  We thereby perform the Jegadeesh and Titman decomposition to see how cross-country winner/loser effect can be attributed to underreactions and to overreactions.  We conduct the analysis using the (demeaned) equal-weighted world equity portfolio of the 16 countries as a proxy for the common global factor.
  Table 4 reports the estimates of the sensitivities of national stock markets to the contemporaneous and lagged world equal-weighted index returns for two return intervals, 6 and 12 months, using the regression model of Equation (6).
  For both return intervals, 10 out of the 16 lagged betas are negative, indicating that most stock markets overreact to the common factor.  For the markets (e.g., Austria, Italy, Japan, and Spain) that the variance ratio analysis above shows mean aversion, their lagged beta estimates are in general positive, indicating that these markets tend to underreact to the common factor.  These markets also show a positive first-order autocovariance estimate in their ‘nonsystematic’ returns, suggesting that these markets also underreact to their own country-specific factors.  Table 4 also reports (, which is cross-sectional covariance of contemporaneous and lagged betas as defined in Equation (9).  This estimate allows us to examine how the lead-lag structure in national stock market returns contributes to cross-country momentum/contrarian profits.  According to Equation (7), a positive (negative)( contributes positively to momentum (contrarian) profits.  As can be seen, ( is positive for both return intervals, suggesting that for intermediate horizons the lead-lag relation contributes positively to cross-country momentum profits.

Table 5 reports Jegadeesh and Titman’s decomposition of momentum profits for the 6- and 12-month horizons.
  The average idiosyncratic autocovariances are 1.079 ( 10(3 and (0.568 ( 10(3 for the 6- and 12-month intervals, respectively.  Thus, on average national equity markets underreact to country-specific information at the 6-month interval, but overreact at the 1-year interval.  While it seems to be difficult to reconcile the 6-month result with that of 1-year, casual observations suggest that negative ( for the 1-year case is mainly due to the extremely large autocovariance estimate for Norway ((25.37 ( 10(3, see Table 4).  Excluding Norway, the average autocovariance of the nonsystematic returns over a 1-year interval indeed is a positive value of 0.976.  For the 6-month interval, the momentum profit due to the reactions to the common global factor is only 0.059 ( 10(3, which is quite small compared to the reactions to country-specific information.  In contrast, for the 1-year interval, the reactions to the common factor account for a large percentage of momentum profits.  Consistent with the Lo and MacKinlay decomposition result (see Table 2), the effect of the cross-sectional mean return on the 6-month cross-country momentum profit is small, but is relatively large for the 12-month interval when compared to the other two profit components.

IV. Conclusions

In this study we examine the sources of profits to cross-country momentum/contrarian strategies when applied to national stock market indexes.  Using monthly stock market index data of sixteen countries from December 1969 – December 2000, we find that cross-country momentum strategies are profitable for intermediate horizons, while cross-country contrarian strategies are profitable for long horizons such as 2 years or longer.  Our decomposition analysis suggests that the cross-country momentum/contrarian profits are mainly due to the autocorrelations in these national market index returns.  The other two profit components, cross-serial correlation and cross-sectional variation in mean returns, affect the profits not so significantly compared to the autocorrelation component.  Consistent with the decomposition result, the variance ratio test results indicate that most stock market indexes follow a mean-reverting process, meaning that short-term return autocorrelations are positive and long-term return autocorrelations are negative.  Moreover, we find that for horizons that momentum is present the autocovariance component is positive, whereas for the horizons that contrarian presents the autocovariance component is negative.  Since autocovariances contribute to momentum (contrarian) profits positively (negatively), coupled with a larger percentage contribution from this profit component, our findings imply that the profitability to cross-country trading strategies is mainly due to the time-series predictability that each individual stock market exhibits.

In addition, most of the stock markets overreact to the common global factor.  The overreactions to the common factor contribute very little to the 6-month momentum profits, but substantially to the 12-month momentum profits.  On the other hand, the effect of reactions to country-specific information on momentum profits is large for the 6-month horizon but is small for the 1-year horizon.  Thus, our results seem to suggest that cross-country trading strategy profits are likely driven by the overreactions to the common factor, especially for the long run.
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Figure 1

Variance Ratio Estimates of Monthly Returns on the 16 National Stock Market Indexes in U.S. Dollar

Table 1

Profits to Momentum Strategies for National Stock Market Indexes in Local Currency

This table contains the decomposition of average profits of trading strategies that long past winner stock market indexes and short past loser stock market indexes.  Stock index data in local currency are used.  The sample period is December 1969-December 2000.  Expected profit is given by E[(t(k)] = (C1 + O1 + (2((), where C1 mainly depends on the average first-order cross-serial covariance of the returns for the 16 stock market indexes, O1 depends on the average first-order autocovariance, and (2(() is the cross-sectional variance of the mean returns.  The numbers in parentheses are z-statistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are robust to autocorrelation and heteroskedasticity.  The p-value reports the probability that the 1,000 bootstrap average profits from the bootstrap distribution are less (larger) than the sample average profit if the sample value is less (larger) than the median of the bootstrap distribution.  All profit estimates are multiplied by 1,000.

_____________________________________________________________________________________________

Horizon            E[(t(k)]                (C1                   O1              (2(()              %[(C1]              %[O1]              %[(2(()]

_____________________________________________________________________________________________

3-Month            0.1038             (0.1411            0.1958          0.0491            (135.93             188.63                 47.30 

                         (0.595)            ((0.240)           (0.307)                                       

                         p = .302             p = .340         p = .265                                                                         

6-Month            1.7831             (0.4857            2.0725          0.1963              (27.24             116.23                 11.01 

                         (2.660)            ((0.277)           (0.960)                                        

                         p = .001             p = .318         p = .038                                                                                                                                                         

12-Month          1.7520               4.5881          (3.6213          0.7852              261.88           (206.70                 44.82  

                         (1.475)              (0.805)         ((0.577)                                        

                         p = .152            p = .225          p = .357                                                                         

24-Month        (5.3159               6.3968        (15.2221          3.5094            (120.33             286.35              (66.02  

                      ((1.113)               (0.621)         ((1.631)                                        

                        p = .182              p = .173         p = .103                                                                          

36-Month      (14.1181               0.4758        (22.4900          7.8961                (3.37             159.30              (55.93 

                       ((1.590)              (0.016)         ((0.607) 

                         p = .071             p = .160          p = .035

_____________________________________________________________________________________________

Table 2

Profits to Momentum Strategies for National Stock Market Indexes in U.S. Dollar

This table contains the decomposition of average profits of trading strategies that long past winner stock market indexes and short past loser stock market indexes.  Stock index data in U.S. dollar are used.  The sample period is December 1969-December 2000.  Expected profit is given by E[(t(k)] = (C1 + O1 + (2((), where C1 mainly depends on the average first-order cross-serial covariance of the returns for the 16 stock market indexes, O1 depends on the average first-order autocovariance, and (2(() is the cross-sectional variance of the mean returns.  The numbers in parentheses are z-statistics that are asymptotically N(0,1) under the null hypothesis that the relevant parameter is zero, and are robust to autocorrelation and heteroskedasticity.  The p-value reports the probability that the 1,000 bootstrap average profits from the bootstrap distribution are less (larger) than the sample average profit if the sample value is less (larger) than the median of the bootstrap distribution.  All profit estimates are multiplied by 1,000.

_____________________________________________________________________________________________

Horizon            E[(t(k)]                (C1                   O1              (2(()              %[(C1]              %[O1]              %[(2(()]

_____________________________________________________________________________________________

3-Month            0.1355             (0.2169            0.3123          0.0401            (160.07             230.48                 29.59 

                         (0.587)            ((0.270)           (0.357)                                       

                         p = .246             p = .301         p = .228                                                                         

6-Month            1.5304             (1.5679            2.9398          0.1604            (102.57             192.09                 10.48 

                         (2.388)            ((0.658)           (1.184)                                        

                         p = .008             p = .095         p = .011                                                                                                                                                         

12-Month          1.1811               1.5566          (1.0171          0.6416              131.79             (86.11                 54.32  

                         (1.102)              (0.292)         ((0.187)                                        

                         p = .204            p = .407          p = .411                                                                         

24-Month        (3.5281             (0.6602         (5.7864          2.9185                18.71             164.01               (82.72  

                      ((0.791)             ((0.045)         ((0.405)                                        

                        p = .391             p = .404         p = .377                                                                          

36-Month      (14.7218             13.0964        (34.3849          6.5667             (88.96             233.57               (44.61 

                       ((2.057)              (0.426)         ((0.944) 

                         p = .131            p = .094          p = .027                                                                                                                
_____________________________________________________________________________________________

Table 3

Variance-ratio Analysis of the Random Walk Hypothesis for National Stock Market Indexes
This table reports Lo and MacKinlay’s (1988) variance-ratio statistics for testing the significance of serial correlation.  Stock index data in U.S. dollar are used.  The sample period is December 1969-December 2000.  One-month is taken as a base observation interval.  The variance ratio estimates are given in the main rows, with the absolute values of heteroskedasticity-robust z-statistics given in parentheses.  Under the hypothesis that returns are serially uncorrelated, the variance ratio estimate is one, and the test statistics are asymptotically N(0,1).  Bold denotes estimates are significant at the 10% level.

_____________________________________________________________________________________________

                                                                               Variance Ratio Test Statistic at Lag 

                              ______________________________________________________________________________

Country                             4                               7                              13                             25                             37  

_____________________________________________________________________________________________

Australia                        0.917                        0.845                        0.795                        0.646                        0.551

                                   ((0.74)                     ((0.94)                     ((0.89)                     ((1.11)                      ((1.18) 

Austria                           1.177                        1.393                        1.719                        1.940                        1.842

                                     (1.20)                        (1.97)                       (2.58)                       (2.45)                        (1.86) 

Canada                          0.997                         0.956                       0.986                        0.764                         0.618

                                   ((0.03)                     ((0.27)                     ((0.06)                     ((0.77)                      ((1.03) 

Denmark                        0.998                        1.000                        1.031                       0.947                         0.765

                                   ((0.02)                        (0.01)                       (0.14)                     ((0.17)                     ((0.63) 

France                            1.147                        1.238                        1.284                       1.224                         1.115

                                     (1.37)                        (1.52)                       (1.28)                       (0.72)                        (0.30) 

Germany                       0.998                         1.001                        1.031                       0.947                         0.765

                                   ((0.02)                        (0.01)                       (0.14)                     ((0.17)                     ((0.63) 

Hong Kong                    1.071                        0.957                        1.043                       0.950                         0.741

                                     (0.50)                      ((0.21)                       (0.16)                     ((0.14)                     ((0.60) 

Italy                               1.087                        1.239                        1.574                        1.802                        1.826
                                     (0.81)                        (1.57)                       (2.66)                       (2.65)                        (2.25) 

Japan                             1.173                         1.300                       1.625                        1.901                        2.011

                                     (1.60)                        (1.95)                       (2.85)                       (2.94)                       (2.72) 

Netherlands                   0.973                        0.864                        0.845                        0.805                        0.746

                                   ((0.27)                     ((0.95)                     ((0.75)                     ((0.66)                     ((0.70) 

Norway                         1.194                         1.247                        1.358                       1.269                        1.050

                                    (1.76)                         (1.57)                       (1.64)                       (0.87)                       (0.14) 

Spain                             1.067                         1.142                       1.520                        2.158                        2.698
                                    (0.60)                         (0.91)                       (2.40)                       (3.83)                       (4.63) 

Sweden                         1.110                         1.117                        1.063                        0.864                        0.824

                                    (1.01)                         (0.75)                       (0.29)                     ((0.46)                     ((0.50) 

Switzerland                   0.997                         0.988                        1.068                       1.061                        0.928

                                  ((0.03)                      ((0.08)                        (0.32)                       (0.21)                     ((0.20) 

United Kingdom           1.039                        1.000                         0.965                       0.850                        0.874

                                    (0.27)                        (0.01)                      ((0.12)                    ((0.39)                      ((0.28) 

United States                0.981                         0.954                        0.924                        0.885                        0.937

                                  ((0.16)                      ((0.28)                     ((0.34)                     ((0.37)                     ((0.17) 

_____________________________________________________________________________________________

Table 4

Responses to Contemporaneous and lagged world equal-weighted index returns

This table reports the estimates of sensitivities of national stock market to the contemporaneous and lagged world equal-weighted index returns.  Stock index data in U.S. dollar are used.  The sensitivities are estimated using the following regression:

                                                                     Ri,t = (i + b0,iRm,t + b1,iRm,t-1 + ei,t,

Where Ri,t and Rm,t are the returns on national market index i and world equal-weighted index, respectively.  (1 (in percentage) is the first order autocovariance estimate for the regression residual series of ei.  ( = 
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_____________________________________________________________________________________________

                                                    Semiannual Returns                                                    Annual Returns

                                  ___________________________________           ____________________________________

Country                             b0                       b1                       (1                        b0                         b1                       (1
_____________________________________________________________________________________________

Australia                        0.957                  0.084                  0.036                  1.073                 (0.110                  0.005

                                     (7.29)                  (0.64)                                            (6.46)                ((0.65)

Austria                           0.873                  0.075                  0.165                  0.935                   0.237                  0.171

   (4.90)                  (0.42)                                            (3.90)                  (0.97)

Canada                          0.789                 (0.211               (0.173                   0.729                  0.014                   0.193

                                     (5.61)                ((1.50)                                            (5.45)                  (0.10)

Denmark                        0.877                  0.020                  0.379                  0.863                (0.231                 (0.157

                                     (6.39)                  (0.15)                                            (4.10)                ((1.08) 

France                            1.289                (0.040                  0.036                  1.201                (0.117                   0.022

                                     (9.80)                ((0.31)                                            (7.83)                ((0.75)

Germany                        1.006                (0.133                (0.018                 0.839                 (0.417                   0.155

                                     (8.37)                ((1.11)                                            (5.11)                ((2.50)

Hong Kong                    1.348                (0.043                (0.017                 1.732                 (0.074                   0.606

                                     (4.76)                ((0.15)                                            (4.83)               ((0.20)

Italy                               1.205                   0.396                 0.287                  1.390                  0.533                    0.105

                                     (8.26)                  (2.72)                                            (6.45)                 (2.44)

Japan                             0.961                 (0.098                 0.195                  1.113                  0.141                    0.724

                                     (4.92)                ((0.50)                                            (4.04)                 (0.51)

Netherlands                   0.953                (0.134                  0.057                  0.776                (0.129                   0.104

                                   (13.25)                ((1.87)                                            (8.35)               ((1.36)

Norway                          1.252                  0.107                  0.435                  1.059                  0.494                 (2.537

                                     (5.67)                  (0.49)                                            (3.04)                 (1.40)

Spain                              0.752                  0.438                  0.256                  1.057                 0.591                    0.706

                                     (4.67)                  (2.72)                                            (4.56)                 (2.51)

Sweden                          1.110                (0.114                  0.259                  0.853               (0.143                  (0.139

                                     (7.79)                ((0.80)                                            (4.27)               ((0.71)  

Switzerland                    0.931                (0.048               (0.008                  0.787               (0.336                  (0.126

                                     (8.53)                ((0.44)                                            (5.23)               ((2.20)

United Kingdom            1.019                (0.050                  0.011                 0.957                (0.319                 (1.113

                                     (7.02)                ((0.35)                                           (4.19)                ((1.38)

United States                 0.678                (0.249                 (0.058                0.634                 (0.135                   0.313

                                     (6.62)                ((2.44)                                           (4.71)                ((0.99)

(                                    0.510 ( 10(2                                                             2.909 ( 10(2
Table 5

Jegadeesh and Titman’s Decomposition of Profits to Momentum Strategies for National Stock Market Indexes in U.S. Dollar

This table contains the decomposition of average profits of momentum strategies that long past winner stock market indexes and short past loser stock market indexes using the Jegadeesh and Titman method.  Stock index data in U.S. dollar are used.  Expected profit is given by E[(t] = ( + ((
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 + (2((), where ( is the average idiosyncratic autocovariance given by Equation (8), ( measures the average contribution to the profit from the reactions of individual national equity market indexes to the equal-weighted world portfolio as given by Equation (9), (
[image: image32.wmf]m

2

 is the variance of the equal-weighted world portfolio returns, and (2(() is the cross-sectional variance of the mean returns.  All the estimates are multiplied by 1,000.

_____________________________________________________________________________________________

Horizon                                  E[(t]                                  (                                   ((
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2

                                 (2(()     

_____________________________________________________________________________________________

6-Month                               1.2984                              1.0794                             0.0586                              0.1604

12-Month                             0.8588                            (0.5677                             0.7849                              0.6416

_____________________________________________________________________________________________
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� The empirical literature also indicates that momentum is stronger in small firms (Jegadeesh and Titman (1993)), in growth stocks (Daniel and Titman (1999)), in small firms with low analyst coverage (Hong et al. (2000)), and in small, high turnover stocks with few institutional owners (Grinblatt and Moskowitz (2004)).


� These explanations include compensation for risk (Fama and French (1996), Conrad and Kaul (1998), Chordia and Shivakumar (2002), and Griffin et al., (2003)) and investor behavioral biases (Barberis et al. (1998), Daniel et al. (1998), and Hong and Stein (1999)).


� A similar decomposition method is used in Conrad and Kaul (1998), Jegadeesh and Titman (2002), and Lewellen (2002).


� To simplify the expression, the return interval notation k is omitted from the right-hand side of equation.


� The data were retrieved from http://www.mscidata.com.


�  Note that unlike most prior studies that often use overlapping data to increase the power of statistical tests, we use nonoverlapping data.  Using overlapping data will yield overestimated autocovariance and cross-serial covariance and also too high z-statistics as Valkanov (2003) demonstrates.  Valkanov shows that long-horizon regressions that are based on overlapping sums of the original series will always yield spurious results.  He demonstrates that the ordinary least squares estimator in long-horizon regressions is not consistent and, furthermore, that t-statistics explode as the overlap increases, resulting increasingly significant t-values when the horizon increases.  


� The z-statistics are corrected for heteroskedasticity and autocorrelations up to eight lags based on the adjustments outlined in Newey and West (1987).


� Usually bootstrap experiments are done with replacement (e.g., see Conrad and Kaul (1998)).  However, as Jegadeesh and Titman (2002) show, bootstrap experiments where returns are drawn with replacement will overstate the cross-sectional variation in stock mean returns for small samples.  Thus, even though shuffling has eliminated any time- and cross-serial dependence in stock returns, bootstrapping with replacement may still generate significant profits because of the small sample bias.


� Chan, Hameed, and Tong (2000) also document that short-term cross-country momentum profits are mainly contributed by time-series predictability in individual equity markets, not by predictability in exchange rate movements.


� For contrarian strategies, the decomposition is E[(t] = (( ( ((� EMBED Equation.BREE2  ��� ( (2(().


� Previous studies (e.g., Harvey (1991) and Ferson and Harvey (1994)) suggest that world stock market risk is the most important common source of risk for world stock portfolios.  While most prior studies use a value- or trade-weighted portfolio of the country returns, in this study we use an equal-weighted portfolio to be consistent with the cross-country momentum/contrarian analysis reported above.  


� Note that since we use the equal-weighted portfolio of the 16 country returns as the common global factor, the averages of b0, is and b1, is would equal 1 and 0, respectively.


� Due to estimation errors, the estimates of momentum profits do not match those reported in Table 2.
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