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We study the 52-week high momentum strategy in international stock markets proposed by George and Hwang [George, T., Hwang, C.Y., 2004. The 52-week high and momentum investing. Journal of Finance 59, 2145–2176.]. This strategy produces proﬁts in 18 of the 20 markets studied, and the proﬁts are signiﬁcant in 10 markets. The 52-week high momentum proﬁts exist independently from the Jegadeesh and Titman [Jegadeesh, N., Titman, S., 1993. Returns to buying winners and selling losers: implications for market efﬁciency. Journal of Finance 48, 65–91.] individual stock and Moskowitz and Grinblatt [Moskowitz, T.J., Grinblatt, M., 1999. Do industries explain momentum? Journal of Finance 54, 1249–1290] industry momentum strategies. These proﬁts do not show reversals in the long run. We ﬁnd that the 52-week high is a better predictor of future returns than macroeconomic risk factors or the acquisition price. The individualism index, a proxy to the level of overconﬁdence, has no explanatory power to the variations of the 52-week high momentum proﬁts across different markets. However, the proﬁts are no longer signiﬁcant in most markets once transaction costs are taken into account. Ó 2010 Elsevier Ltd. All rights reserved.
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1. Introduction Many studies document that stock returns are predictable based on past price information. Among them, Jegadeesh and Titman (1993) (JT henceforth) show that when stocks are ranked into deciles based on past medium-term returns, the top decile portfolio (winners) continues to outperform the bottom decile portfolio (losers) in a medium-term period; DeBondt and Thaler (1985) document longterm reversals of portfolio returns.3 Moskowitz and Grinblatt (1999) (MG henceforth) claim that the medium-term momentum in individual stock returns is dominated by momentum in industry returns. Jegadeesh and Titman (2001) provide more recent evidence supporting the explanations of behavioral models, which incorporate both medium-term momentum and long-term reversals (e.g., Barberis et al., 1998; Daniel et al., 1998; Hong and Stein, 1999) over risk-based explanations. In a recent paper, George and Hwang (2004) (GH henceforth) propose an investing strategy different from that of JT. At the end of each month, GH rank stocks based on the ratio of the current price to the past 52-week high. They then construct a zero-investment portfolio from purchasing the top 30 percentile (winners) and selling the bottom 30 percentile (losers) stocks, and hold these positions for a medium term of 6 or 12 months. GH ﬁnd that this trading strategy generates proﬁts comparable to those of the JT strategy. They also show that this 52-week high strategy explains a large portion of the JT momentum proﬁts and that there are no return reversals in the long run, inconsistent with the predictions of behavioral models. Their results, therefore, call for different theoretic models for the medium-term momentum and long-term reversals. It is crucial that any anomaly in ﬁnancial markets pass the out-of-sample test to show that the results are not an artifact of data-mining. The JT and MG momentum strategies have been extensively studied with international data in previous studies.4 To our knowledge, however, only a few papers have studied the 52-week high momentum strategy in international stock markets.5 Marshall and Cahan (2005) ﬁnd signiﬁcant proﬁts of the 52-week high momentum strategy in the Australian stock market. They do not examine whether the 52-week high momentum proﬁts reverse in the long run. Du (2008) ﬁnds that the 52-week high momentum proﬁts reverse in the long run using 18 stock market indexes. Alsubaie and Najand (2008) ﬁnd short-term price reversals, rather than price continuation, after stocks reach their 52-week highs in the Saudi stock market. Burghof and Prothmann (2009) show that the 52-week high strategy is proﬁtable in the UK market and the proﬁt is correlated with information uncertainty. In contrast, we conduct a more comprehensive study on the 52-week high investing strategy with individual stocks in 20 major stock markets. We examine the proﬁtability and long-term performance of the GH strategy in international stock markets, and investigate the sources of these proﬁts. Our main ﬁndings are as follows. First, the 52-week high momentum effect is robust in international markets. In our sample of twenty major stock markets, eighteen show proﬁts from this trading strategy. Among them, ten exhibit statistically signiﬁcant proﬁts, including nine out of thirteen European markets and the Hong Kong market. Their average monthly returns range from 0.60% to 0.94%, compared to 0.45% in the U.S. market in George and Hwang (2004). Eight and seven of these ten markets also have statistically signiﬁcant JT and MG momentum proﬁts, respectively. In seven markets (Japan, Norway, Russia, Singapore, South Korea, Spain, and Taiwan), none of the three momentum strategies has signiﬁcant proﬁts. Our results show that GH, JT, and MG momentum effects tend to coexist in a market. Our second ﬁnding shows that, although the returns of these momentum strategies are highly correlated, the GH momentum proﬁts still exist conditional on the JT or MG momentum. Unlike the



3 For ease of exposition, in this paper we use the phrase “medium-term” to describe the horizon of three to 12 months, and “long-term” to describe the horizon of 13–60 months. 4 In international markets, JT momentum has been documented by, among others, Rouwenhorst (1998, 1999), Chan et al. (2000), Hameed and Kusnadi (2002), Grifﬁn et al. (2003), Hong et al. (2003), and Chui et al. (2003, 2010); MG momentum has been documented by Grundy and Martin (2001), Swinkels (2002), Nijman et al. (2004), and Giannikos and Ji (2007), etc. 5 The 52-week high information of individual stocks is readily available around the world. For example, among the 20 markets that we investigate in this paper, it is available in 19 markets from the Financial Times website, except Austria, where the 52-week high information can be obtained from the Vienna Stock Exchange website.



182



M. Liu et al. / Journal of International Money and Finance 30 (2011) 180–204



U.S. market in George and Hwang (2004), the 52-week high momentum strategy does not dominate the JT momentum strategy. Instead, the proﬁts of the GH and JT momentum strategies exist independently. Therefore, the 52-week high phenomenon documented in GH is a genuine one in ﬁnancial markets. Third, based on the event-study approach in Jegadeesh and Titman (2001), our results on the long-run performance of the GH momentum strategy support the view that the 52-week high momentum proﬁts do not reverse, consistent with GH’s ﬁnding in the U.S. market. Fourth, we investigate the sources of the 52-week high momentum proﬁts. The models that we adopt include the macroeconomic risk model in Chordia and Shivakumar (2002), and the anchoring model in Grinblatt and Han (2005). Our results show that these models cannot fully capture the GH momentum proﬁts, and the 52-week high is a better predictor of future stock returns than macroeconomic risk factors or stock acquisition price. In Chui et al. (2010), the Hofstede individualism index, a proxy to the level of overconﬁdence across countries is shown to be closely related to JT momentum proﬁts. However, we ﬁnd that it has no explanatory power to the variations of the GH momentum proﬁts across markets, suggesting that cultural difference in terms of overconﬁdence is not the cause of the 52-week high momentum proﬁts. Our evidence supports the view that the 52-week high momentum proﬁts are caused by investors’ anchor-and-adjust bias when they use the 52-week high price as an anchor. To understand whether this behavioral bias is exploitable in ﬁnancial markets, we examine the proﬁtability of this momentum strategy net of transaction costs at last. Following the approach in Lesmond et al. (1999), we estimate the transaction costs for the momentum portfolios. We ﬁnd that once the transaction costs are taken into account, the GH momentum proﬁts are no longer signiﬁcant in most markets. Therefore, the proﬁtability of the 52-week high momentum strategy documented earlier does not mean that markets are not semi-strong efﬁcient. The remainder of the paper is organized as follows. In Section 2, we discuss the data set used in our empirical analysis. In Section 3, we present empirical evidence of the 52-week high momentum proﬁts in international markets. We examine the relation of the three momentum strategies by portfolio analysis and cross-sectional regressions in Section 4. We also investigate the risk-adjusted returns and long-term returns to compare the GH and JT momentum strategies. In Section 5, we investigate the sources of the 52-week high momentum proﬁts, and the momentum proﬁts after trading costs. Section 6 concludes. 2. Data Our sample includes common stocks listed in 20 major stock markets around the world: Australia, Austria, Belgium, Canada, Denmark, France, Germany, Hong Kong, Italy, Japan, the Netherlands, Norway, Russia, Singapore, South Korea, Spain, Sweden, Switzerland, Taiwan, and the United Kingdom. This sample represents most of the developed countries and a few emerging markets. Prior literature has studied the JT momentum strategies in all the above markets except for Russia.6 We collect daily returns and market capitalization of individual stocks from Datastream.7 This data set also provides variables such as market-to-book ratio, trading volume, the number of shares outstanding, and industry classiﬁcations designed by the FTSE. We include both listed and delisted stocks in our sample and include a cross-listed stock only in its home country sample. We calculate stock returns in each country with local currency, while in the pooled sample of all markets, we use the USD as the currency of reference. In addition, we obtain the data on macroeconomic risk variables from the website of the Organisation for Economic Co-operation and Development (OECD).



6 At the end of 2005, Russia had the largest market capitalization among emerging markets and its GDP was ranked as No. 6 in European countries. 7 It is not unusual for international stock market data to have quality issues. We ﬁlter the data before we conduct empirical analysis. First, we follow the procedure in Ince and Porter (2006) to exclude investment instruments other than common stocks. Next, we delete all monthly observations from the end of the sample period (December 2006) until the ﬁrst month with a nonzero return, and identify this month as the last trading month of the stocks. Third, we follow the procedure in Hong et al. (2003) to ﬁlter the extreme values. In particular, we exclude stocks that are below 5 percentiles in terms of market capitalization in each market every month, and assign returns as missing for any stocks below the 1 percentile or above the 99 percentile of the return distribution in each month (day) for each market.
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Table 1 displays the sample period and the number of stocks in each market as of January 2000. The starting dates for the different markets are the same as those in Grifﬁn et al. (2003), except for Russia, which is not included in their study. We require that each market includes at least 50 stocks in each month. The ending date is December 2006 for all markets. Japan, the United Kingdom, and Germany are by far the most populated stock markets in the sample – in January 2000, they have 3270,1696, and 1231 stocks respectively. On the other hand, the Austrian stock market only has 118 ﬁrms in January 2000. We report the equal- and value-weighted average monthly returns and their standard deviations in the last four columns. The returns are calculated in local currency. The value-weighted monthly returns range from 0.51% to 3.12%, and the equal-weighted returns range from 0.68% to 4.39%. Russia has the highest equal- and value-weighted mean returns among all markets. Taiwan, South Korea, Russia, and Hong Kong are the most volatile markets in our sample, with standard deviations of both equalweighted and value-weighted monthly returns well above 8% each month. For all other markets, this value ranges from 3.20% to 8.53% for equal-weighted returns and 4.26% to 7.01% for value-weighted returns. In general, emerging markets exhibit higher volatility than developed markets. 3. The 52-week high momentum proﬁts 3.1. Momentum proﬁts based on raw returns We ﬁrst study the proﬁtability of the 52-week high momentum strategy in the 20 stock markets. Although previous studies have examined this strategy in a few individual markets, our paper presents a comprehensive view on whether this trading strategy is proﬁtable in all major stock markets around the world. We implement the 52-week high investing strategy in each market following George and Hwang (2004). Speciﬁcally, at the end of each month, we rank stocks based on the ratio of the Table 1 Summary statistics. Market



Sample period



No. of stocks



EW mean



EW std



VW mean



VW std



Australia Austria Belgium Canada Denmark France Germany Hong Kong Italy Japan Netherlands Norway Russia Singapore South Korea Spain Sweden Switzerland Taiwan United Kingdom



1975.08–2006.12 1989.02–2006.12 1975.08–2006.12 1975.08–2006.12 1988.12–2006.12 1975.08–2006.12 1975.08–2006.12 1984.02–2006.12 1975.08–2006.12 1975.08–2006.12 1975.08–2006.12 1982.06–2006.12 1997.08–2006.12 1983.09–2006.12 1987.10–2006.12 1987.11–2006.12 1984.06–2006.12 1975.08–2006.12 1989.08–2006.12 1975.08–2006.12



892 118 222 1053 246 889 1231 646 269 3270 197 210 173 258 957 149 410 248 554 1696



1.67 0.89 1.33 1.39 1.16 1.42 0.68 1.37 1.33 0.75 1.13 1.65 4.39 1.01 1.50 1.24 1.42 0.88 0.80 1.30



5.51 4.11 3.73 4.86 3.20 4.98 3.94 8.66 6.29 5.38 4.38 5.93 9.54 8.53 9.99 5.29 6.45 3.81 10.29 4.60



1.33 0.92 0.95 1.11 1.12 1.23 0.75 1.66 1.57 0.63 1.17 1.41 3.12 0.83 0.94 0.87 1.36 0.98 0.51 1.33



5.30 5.57 4.77 4.46 4.51 5.46 4.56 8.28 7.01 4.92 4.56 6.26 16.88 6.55 8.85 5.44 6.43 4.26 9.56 4.63



This table reports the sample period, the number of stocks in January 2000, the average monthly returns, and the standard deviation of monthly returns for each market in the study. The data are obtained from Datastream, where the available data across markets start on different dates. Within each market, we exclude ﬁrms whose market capitalization is below 5% of all stocks in each month. We also exclude stocks whose monthly (daily) return is below the 1 percentile or above the 99 percentile of the return distribution in each month (day). A cross-listed stock is only included in its home country sample. We require the number of stocks be greater than 50 in each month for all markets. “No. of Stocks” is the number of ﬁrms in each market as of January 2000. Monthly returns are reported in local currency and are expressed as percentages. The last four columns display the average monthly equal-weighted (EW Mean) and value-weighted (VW Mean) returns and standard deviations (“EW Std” and “VW Std”) of all stocks in each market. The weights in value-weighted market returns in each month are based upon ﬁrm market capitalization at the end of the previous month.
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current price to the past 52-week high. Then we construct a zero-investment portfolio by purchasing the top 30 percentile (winners) and selling the bottom 30 percentile (losers) stocks. For the purpose of comparison, we also calculate the JT and MG momentum proﬁts for each market. We construct JT winner and loser portfolios based on past twelve-month returns, and assign the top 30 percentile as winners and the bottom 30 percentile as losers. For the MG industrial momentum strategy, we ﬁrst rank industries based on the value-weighted industry return over the previous twelve months, then form the MG winner and loser portfolios from the stocks in the top and bottom 30% of industries, respectively.8 The MG momentum proﬁts are calculated as the difference between the equally weighted average returns of the winner and loser industry portfolios. For all three momentum strategies, we skip one month between the portfolio formation and holding period to account for the bidask bounce. We hold the winner and loser portfolios for six months and calculate the equally weighted average monthly returns from six separate winner and loser portfolios each month.9 We report the GH momentum proﬁts for each market in Panel A of Table 2. Returns of winners and losers are reported in the second and third columns, respectively, followed by WML (Winners minus Losers) representing momentum proﬁts, and the Newey and West (1987) adjusted t-statistics.10 Eighteen of the 20 stock markets in our sample exhibit positive GH momentum returns. Among them, ten have signiﬁcantly positive GH momentum returns at the 5% level. They include nine European countries and the Hong Kong market. Average monthly returns range from 0.60% to 0.94%, all greater than the 0.45% in the U.S. stock market found by George and Hwang (2004). The only markets with negative momentum returns are Russia and South Korea, especially Russia, where we ﬁnd that the past loser portfolio generates 2.53% higher returns than the winners each month. We also pool stocks from all of the markets and calculate the returns for the GH strategy using the USD as the currency of reference. The 52-week high strategy generates a 0.75% average monthly return with a t-statistic of 2.80. The results show that the GH momentum proﬁts are robust in international stock markets. Panel B of Table 2 reports JT momentum proﬁts. Our results are consistent with previous studies. As in Panel A, there are 18 markets with positive momentum proﬁts, except Russia and South Korea. Eleven markets present statistically signiﬁcant JT momentum proﬁts at the 5% level, and these markets concentrate on developed countries. In Asian-Paciﬁc stock markets, only Australia exhibits statistically signiﬁcant JT momentum proﬁts.11 A comparison of Panels A and B indicates that the GH and JT momentum effects tend to coexist in the same market: eight out of the ten stock markets that show statistically signiﬁcant GH momentum proﬁts also exhibit positive and statistically signiﬁcant JT momentum returns, except Hong Kong and Sweden.12 Three countries, Australia, Austria, and Canada, show signiﬁcant JT momentum but insigniﬁcant GH momentum proﬁts.13 Japan, Norway, Singapore, Spain, and Taiwan have positive but insigniﬁcant proﬁts in both GH and JT momentum strategies. Russia and South Korea have negative GH and JT momentum proﬁts, which imply medium-term reversals of the winner and loser portfolios in these two markets. When all 20 markets are pooled



8 There are normally 42 or 43 industries each month according to the industry classiﬁcation scheme in Datastream. To construct the industry portfolios, we require that there are at least 3 stocks in an industry to be included in our analysis. 9 This strategy is denoted as (12, 1, 6) in the literature. We use this strategy as the benchmark momentum strategy since the 52-week high strategy uses information from the previous twelve months. Our analyses based on (6, 1, 6), (6, 1, 12) and (12, 1, 12) strategies generate qualitatively similar results. The results are available upon request. 10 Following Newey and West (1994), we choose the number of lags to be the integer part of 4(T/100)2/9 for all of the 20 markets, where T is the number of time periods. Based on this formula, we use 4 lags for 10 markets and 5 lags for the remaining 10 markets to calculate the standard errors in our sample. We also explore other lag selection parameters and obtain qualitatively similar results. 11 Our results of developed markets are qualitatively similar to Table 1 of Grifﬁn et al. (2003). The differences in the magnitude of the JT momentum proﬁts may come from the different cutoff points for winner and loser portfolios, sample period, and data ﬁlter criteria. Our results of Asian stock markets are qualitatively similar to those in Chui et al. (2003). 12 It should be noted that Hong Kong and Sweden have signiﬁcant momentum proﬁts from the JT (6, 1, 6) strategy. However, the JT (12, 1, 6) momentum proﬁts in these two markets are insigniﬁcant. 13 Our ﬁndings of the Australian stock market are different from Marshall and Cahan (2005). This may be caused by the differences in sample and sample period. See Brailsford and O’Brien (2008) for a discussion of the contradictory ﬁndings of the JT momentum strategy in the Australian stock market.
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Table 2 Proﬁts from GH, JT, and MG momentum strategies. Market



Panel A: GH 52-week high strategy



Panel B: JT (12,1,6) strategy



Panel C: MG industrial momentum strategy



Winner



Loser



WML



t-value



Winner



Loser



WML



t-value



Winner



Loser



WML



t-value



Australia Austria Belgium Canada Denmark France Germany Hong Kong Italy Japan Netherlands Norway Russia Singapore South Korea Spain Sweden Switzerland Taiwan United Kingdom



1.82 0.69 1.64 1.62 1.44 1.82 1.08 1.74 1.78 0.80 1.50 1.82 4.20 1.27 1.30 1.42 1.90 1.13 0.85 1.59



1.40 0.27 1.04 1.30 0.67 0.93 0.20 0.96 0.90 0.57 0.65 1.30 6.73 0.89 1.53 0.85 0.95 0.52 0.81 0.70



0.42 0.42 0.60 0.32 0.77 0.88 0.88 0.79 0.88 0.23 0.85 0.51 2.53 0.38 0.22 0.57 0.94 0.61 0.04 0.89



(1.17) (1.35) (3.55) (1.00) (2.89) (4.51) (3.32) (2.30) (4.62) (1.16) (3.59) (1.33) (1.86) (1.01) (0.40) (1.77) (2.18) (3.09) (0.11) (4.01)



2.02 0.88 2.17 1.79 1.43 1.85 1.08 1.49 1.82 0.71 1.66 1.92 5.06 1.19 0.95 1.46 1.76 1.25 1.07 1.80



1.42 0.25 0.71 1.19 0.79 1.05 0.29 1.30 0.93 0.68 0.70 1.54 6.71 1.01 1.60 1.03 1.22 0.55 0.89 0.79



0.59 0.63 1.46 0.60 0.64 0.80 0.79 0.19 0.90 0.04 0.96 0.38 1.64 0.18 0.65 0.43 0.54 0.71 0.18 1.01



(2.22) (2.13) (6.76) (2.80) (2.94) (4.65) (3.63) (0.65) (4.68) (0.20) (4.06) (1.05) (1.36) (0.58) (1.27) (1.38) (1.38) (3.90) (0.56) (5.37)



1.85 0.62 1.37 1.72 1.29 1.68 0.91 1.51 1.72 0.81 1.51 1.92 4.95 1.17 1.14 1.43 1.63 1.14 1.20 1.69



1.29 0.46 0.82 1.20 0.99 1.24 0.50 1.14 1.12 0.64 0.93 1.48 5.06 1.20 1.29 1.09 1.28 0.66 1.09 1.05



0.56 0.16 0.55 0.52 0.31 0.44 0.41 0.37 0.61 0.16 0.58 0.43 0.11 0.03 0.15 0.35 0.35 0.48 0.10 0.64



(1.95) (0.82) (3.45) (2.40) (1.66) (3.06) (2.06) (1.79) (3.02) (1.18) (3.15) (1.37) (0.11) (0.13) (0.57) (1.10) (1.16) (2.85) (0.32) (3.85)



Pooled Sample



1.45



0.71



0.75



(2.80)



1.49



0.78



0.70



(3.07)



1.47



1.05



0.42



(2.46)



At the end of each month, stocks in each market are ranked based on the ratio of current month-end prices to their past 52-week highs, past twelve-month returns, or the value-weighted industry returns in the past 12 months to which they belong. Stocks are then assigned to three groups. The top 30% are denoted as winners and the bottom 30% losers. We implement trading strategies as in George and Hwang (2004). In each month, the winner (loser) portfolio is an overlapping portfolio that consists of winner (loser) portfolios of the past six months. The return of the winner (loser) portfolio is the simple average return of the six winner (loser) portfolios. One month is skipped between the formation and the holding periods to avoid the bid-ask bounce. Winner (Loser) is the average monthly return of the winner (loser) portfolios. WML (winner minus loser) are the average monthly proﬁts of the three momentum strategies. All returns are in percentages. Panel A reports returns from the 52-week high momentum strategy. Panel B reports returns from Jegadeesh and Titman (1993) (12, 1, 6) momentum strategy. Panel C reports returns from the Moskowitz and Grinblatt (1999) industrial momentum strategy. The Newey–West adjusted t-statistics for the proﬁts from the three momentum strategies (WML) are in parentheses. A pooled sample is constructed from stocks of all the individual markets and based on the USD returns from January 1981 to December 2006 in the last row of this table.



together, the JT momentum strategy generates an average monthly return of 0.70% in US dollar terms, with a t-statistic of 3.07.14 Panel C of Table 2 reports MG momentum proﬁts. Consistent with previous studies, we document industry momentum proﬁts worldwide: among the 20 markets, 17 of them have positive momentum proﬁts. Only Russia, Singapore, and South Korea have negative MG momentum proﬁts. However, the negative proﬁts are small in magnitude, and statistically insigniﬁcant. Eight markets present signiﬁcantly positive MG momentum proﬁts at the 5% level. These markets all have signiﬁcant JT momentum proﬁts. Seven out of the eight markets also have signiﬁcantly positive 52-week high momentum proﬁts. The MG industrial momentum strategy generates an average monthly return of 0.42% with a tstatistic of 2.46 when all 20 markets are pooled together.



14 In unreported results, we examine the difference between the JT and GH momentum returns in international markets. The difference is insigniﬁcant in the pooled sample and in seven out of the eight markets which have signiﬁcant GH and JT momentum proﬁts. The only exception is Belgium, where the JT strategy earns signiﬁcantly higher proﬁts than the GH strategy. The difference is 0.85%, with a t-statistic of 4.28. Among the remaining twelve markets, Hong Kong is the only market with a signiﬁcant return difference between these two momentum strategies. In Hong Kong, the GH proﬁt is signiﬁcantly higher than that of the JT strategy. The difference is 0.56%, with a t-statistic of 2.40.
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Table 3 Seasonality of the proﬁts from GH, JT, and MG momentum strategies. Market



Panel A: GH 52-week high strategy



Panel B: JT (12,1,6) strategy



Panel C: MG Industrial momentum strategy



Winner



Loser



WML



t-value



Winner



Loser



WML



t-value



Winner



Loser



WML



t-value



Australia Austria Belgium Canada Denmark France Germany Hong Kong Italy Japan Netherlands Norway Russia Singapore South Korea Spain Sweden Switzerland Taiwan United Kingdom



1.70 0.64 1.52 1.54 1.21 1.68 0.99 1.78 1.52 0.66 1.29 1.54 3.77 1.28 0.87 1.24 1.84 0.99 0.66 1.41



0.76 0.07 0.94 0.81 0.14 0.56 0.13 0.93 0.61 0.20 0.28 0.58 6.25 0.83 0.70 0.28 0.31 0.32 0.20 0.37



0.93 0.58 0.58 0.73 1.07 1.13 1.12 0.85 0.90 0.46 1.01 0.97 2.48 0.44 0.17 0.96 1.53 0.67 0.46 1.04



(2.58) (2.05) (3.28) (2.30) (4.06) (5.30) (3.31) (2.38) (4.78) (2.19) (3.85) (2.26) (1.79) (1.13) (0.30) (2.93) (3.14) (3.20) (1.20) (4.70)



1.79 0.76 2.02 1.59 1.09 1.65 0.92 1.53 1.55 0.50 1.35 1.51 4.50 1.17 0.39 1.19 1.54 1.08 0.77 1.54



0.83 0.03 0.66 0.79 0.35 0.72 0.07 1.23 0.67 0.37 0.42 0.96 6.34 0.96 0.83 0.51 0.70 0.36 0.37 0.51



0.96 0.73 1.36 0.80 0.75 0.93 0.86 0.30 0.88 0.13 0.93 0.54 1.84 0.21 0.44 0.68 0.84 0.71 0.40 1.03



(3.38) (2.70) (6.14) (3.71) (3.43) (5.27) (3.62) (0.99) (4.66) (0.67) (3.78) (1.40) (1.46) (0.63) (0.88) (2.29) (2.14) (3.85) (1.15) (5.45)



1.59 0.52 1.22 1.51 0.92 1.46 0.73 1.49 1.44 0.55 1.19 1.39 4.68 1.14 0.52 1.13 1.32 0.99 0.79 1.40



0.95 0.28 0.71 0.89 0.56 0.98 0.38 1.12 0.91 0.40 0.70 1.04 4.58 1.22 0.63 0.61 0.91 0.52 0.70 0.83



0.64 0.24 0.51 0.62 0.36 0.48 0.35 0.37 0.53 0.15 0.49 0.35 0.10 0.08 0.12 0.52 0.41 0.48 0.09 0.57



(2.22) (1.18) (2.98) (3.05) (1.93) (3.24) (1.61) (1.61) (2.60) (1.03) (2.52) (1.09) (0.10) (0.31) (0.43) (1.70) (1.29) (2.74) (0.27) (3.47)



Pooled Sample



1.41



0.34



1.07



(3.48)



1.35



0.50



0.85



(3.13)



1.38



0.97



0.41



(2.10)



This table displays the 52-week high, JT, and MG momentum proﬁts for calendar months excluding January. The momentum strategies are constructed as in Table 2, with the top and bottom 30% as winners and losers for each strategy, respectively. The Newey–West adjusted t-statistics for the proﬁts from the three momentum strategies (WML) are in parentheses. A pooled sample is constructed from stocks of all the individual markets and based on the USD returns from January 1981 to December 2006 in the last row of this table.



In sum, our result in Table 2 shows that the 52-week high momentum effect is robust in international stock markets.15 Although the magnitude of the proﬁts varies across different markets, the 52-week high, JT and MG momentum proﬁts typically coexist in the same market, which suggests that they are likely to be correlated. 3.2. Seasonality of the momentum proﬁts Momentum proﬁts may reverse in January due to the tax-loss selling by loser stocks, or window dressing in December and the subsequent rebound of these stocks in the following January. JT (1993, 2001) document negative returns of the JT momentum strategy in January. Moskowitz and Grinblatt (1999), however, ﬁnd that winner industries still outperform loser industries in January. George and Hwang (2004) ﬁnd that the 52-week high strategy generates higher returns in calendar months excluding January, and signiﬁcantly negative returns in January. In this section, we investigate the seasonality of the 52-week high strategy in international stock markets. In Table 3, we report the GH, JT, and MG momentum proﬁts in non-January months. Indeed, we ﬁnd increases in the magnitude of the proﬁts in nine out of the ten markets that have statistically signiﬁcant GH proﬁts over all months; the proﬁt increases mainly come from the decreased returns of the loser portfolios. For example, when compared to Table 2, the GH momentum proﬁts in Denmark increase from 0.77% in all calendar months to 1.07% in non-January months. Both winner and loser portfolio returns decrease when January is excluded. The winners change from 1.44% to 1.21% while the losers



15 We also examine the risk-adjusted returns of the GH and JT momentum strategies with the three Fama–French risk factors. We ﬁnd that the GH and JT momentum effects are robust after risk adjustment. The evidence shows that the GH proﬁts mainly come from the loser portfolios and the JT proﬁts are mainly from the winner portfolios. These results are available upon request.
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drop with a much larger magnitude – from 0.67% to 0.14%, resulting in a 0.30% increase in the proﬁts of the GH strategy. The seasonality effect is apparent in pooled sample as well – the return on the winner portfolio changes from 1.45% to 1.41% and the return on the losers drop substantially from 0.71% to 0.34%, leading the GH proﬁts to increase from 0.75% in all months to 1.07% in non-January months. Moreover, in the markets where GH momentum proﬁts are positive but insigniﬁcant in all calendar months, such as Australia, Austria, Canada, Norway, and Spain, the GH proﬁts become statistically signiﬁcant at the 5% level when January is excluded.16 An interesting market is Japan, where the GH momentum proﬁt is statistically signiﬁcant in nonJanuary months, though none of the GH, JT, and MG momentum effects exists with all months included. Iihara et al. (2004) show return reversals of Japan winner and loser portfolios in the short run when stocks are ranked based on past returns. Our ﬁndings suggest that there are also strong return reversals in January in Japan when winners and losers are ranked by the nearness to the past 52-week high. All together, we document 16 out of 20 markets with signiﬁcant GH momentum proﬁts when January is excluded. Similarly we ﬁnd that in non-January months, 13 out of 20 markets have signiﬁcant JT momentum proﬁts. These two sets of countries are almost the same, except Hong Kong, Japan, and Norway, where the JT momentum proﬁts are still insigniﬁcant when January is excluded. We also ﬁnd that the January effect is stronger for the 52-week high momentum strategy: there are more markets with signiﬁcant GH momentum proﬁts outside of January; for the pooled sample, the average GH proﬁt (1.07%) is much higher than the JT proﬁt (0.85%) in non-January months, while it is similar in all calendar months (0.75% for GH strategy vs. 0.70% for JT strategy). For the MG industry momentum strategy, however, a different pattern appears. There are 8 markets with signiﬁcant MG industry momentum proﬁts in non-January months, the same as in all calendar months. The MG momentum proﬁts of the pooled sample change little when January is excluded – from 0.42% in all calendar months to 0.41% in non-January months. 4. Comparison between the 52-week high, JT and MG momentum strategies George and Hwang (2004) show that the 52-week high momentum strategy explains a large portion of the JT momentum proﬁts using the U.S. data because the JT momentum proﬁts are much smaller when they control for the 52-week high momentum strategy, but the 52-week high momentum proﬁts still remain after controlling the JT momentum strategy. They argue that the nearness to the past 52-week high is a better predictor of future returns than past returns. When comparing the 52-week high and MG’s industrial momentum strategies, they ﬁnd that the two strategies are independent in that they retain similar proﬁtability within groups sorted on the other strategy. It is important to disentangle these momentum strategies because it promotes understanding which measure is the best at predicting future returns and how we can improve proﬁts from momentum investing. We investigate this issue with international data using both portfolio analysis and cross-sectional regressions. In the following analysis, we focus on the ten markets which have signiﬁcant GH momentum proﬁts in Table 2 and also extend the investigation to the pooled sample from all of the twenty markets. 4.1. Portfolio analysis We ﬁrst conduct two-way dependent sorting on JT and GH momentum strategies for each market. The purpose is to understand whether the proﬁts from one momentum strategy still exist conditional on the other and which strategy is dominant. In Panel A of Table 4, we display the proﬁtability of the GH and JT strategy conditional on the other momentum strategy. We ﬁrst sort stocks by their past twelvemonth returns. The top (bottom) 30% of stocks are deﬁned as the Winner (Loser) portfolio. The middle 40% belong to the Middle portfolio. Within each portfolio that is sorted based on the JT momentum strategy, we further sort stocks into the Winner, Middle, and Loser subgroups based on the nearness to the past 52-week highs. We then measure the GH momentum proﬁts within each of the JT groups by calculating the return difference between GH winners and losers.



16



In Australia, the tax year ends in June. Therefore, “January” refers to July.
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Table 4 Comparison of the GH, JT and MG momentum strategies – dependent sorting. Panel A – 52-week High Momentum Proﬁts within JT Groups and JT momentum proﬁts within GH groups Market



Pooled Sample



GH Groups



Winner



Middle



Loser



Average



Middle



Loser



Average



0.28(1.02) 0.41(1.92) 0.37(2.41) 0.47(2.24) 0.75(3.00) 0.64(3.51) 0.45(2.75) 0.18(0.58) 0.31(2.39) 0.41(2.70)



0.04(0.35) 0.44(2.12) 0.35(2.44) 0.39(2.17) 0.67(2.22) 0.35(2.29) 0.28(1.69) 0.37(1.20) 0.28(1.96) 0.24(1.37)



0.64(2.97) 0.42(1.26) 0.54(2.36) 0.83(3.74) 0.41(1.25) 0.31(1.40) 0.49(2.03) 0.68(1.26) 0.24(1.15) 0.48(2.48)



0.11(0.72) 0.43(1.97) 0.42(2.79) 0.56(3.00) 0.61(2.27) 0.43(2.94) 0.40(2.64) 0.41(1.15) 0.28(1.96) 0.38(2.32)



Winner 1.29(6.81) 0.53(2.97) 0.73(5.36) 0.60(4.43) 0.09(0.34) 0.68(3.24) 0.83(4.78) 0.42(2.09) 0.57(4.14) 1.01(7.04)



0.70(4.47) 0.50(2.74) 0.54(4.36) 0.38(2.63) 0.01(0.05) 0.67(3.32) 0.54(3.18) 0.18(0.69) 0.51(3.78) 0.63(5.52)



1.26(4.27) 0.35(1.30) 0.36(2.24) 0.59(3.61) 0.14(0.62) 0.43(1.82) 0.46(2.18) 0.26(0.73) 0.16(1.06) 0.37(2.53)



1.08(6.30) 0.46(3.19) 0.54(5.22) 0.52(4.30) 0.02(0.11) 0.59(3.71) 0.61(4.04) 0.29(1.34) 0.41(3.83) 0.67(6.05)



0.63(5.36)



0.28(1.91)



0.16(0.76)



0.35(1.95)



0.73(6.45)



0.27(2.57)



0.12(0.62)



0.29(2.04)



Panel B – 52-week High Momentum Proﬁts within MG Groups and MG momentum proﬁts within GH groups Market



MG Groups Winner



GH Groups Middle



Loser



Average



Winner



Middle



Loser



Average



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



0.60(3.31) 0.96(4.09) 0.74(4.14) 0.74(3.00) 0.74(2.08) 0.75(2.68) 0.77(3.73) 0.87(2.11) 0.64(4.00) 0.89(4.71)



0.45(2.80) 0.51(1.86) 0.72(4.23) 0.83(3.80) 0.60(1.62) 0.79(4.36) 0.61(3.39) 0.71(1.83) 0.52(2.87) 0.94(4.88)



0.66(2.90) 0.95(2.85) 0.65(2.74) 0.83(3.52) 0.74(1.71) 0.77(2.87) 0.49(1.73) 0.43(0.89) 0.39(1.79) 0.78(3.60)



0.57(4.07) 0.81(3.38) 0.70(4.20) 0.80(3.68) 0.69(1.96) 0.77(3.96) 0.62(3.21) 0.67(1.69) 0.52(3.20) 0.87(4.63)



0.43(2.63) 0.25(1.18) 0.23(1.34) 0.19(1.15) 0.12(0.53) 0.36(1.59) 0.50(2.51) 0.07(0.26) 0.34(2.14) 0.16(1.79)



0.29(1.97) 0.55(2.78) 0.08(0.56) 0.16(0.97) 0.31(1.27) 0.20(0.94) 0.33(1.87) 0.15(0.54) 0.34(2.22) 0.12(1.19)



0.00(0.01) 0.24(1.16) 0.09(0.55) 0.05(0.30) 0.08(0.31) 0.31(0.89) 0.26(1.28) 0.28(0.94) 0.14(0.95) 0.14(1.42)



0.18(1.29) 0.34(2.02) 0.14(0.97) 0.13(0.84) 0.10(0.45) 0.19(0.93) 0.37(2.33) 0.02(0.08) 0.27(2.02) 0.14(1.49)



Pooled Sample



0.55(2.49)



0.48(2.11)



0.45(1.52)



0.49(2.10)



0.36(2.13)



0.30(1.91)



0.27(1.68)



0.31(1.94)



This table compares the momentum proﬁts of the GH, JT, and MG momentum strategies, and shows the proﬁts of one momentum strategy conditional on the other. Panel A compares the 52-week high and JT momentum strategies, and Panel B compares the 52-week high and MG industrial momentum strategies. In each month within each market, stocks are ﬁrst sorted based on their past twelve-month returns, the nearness to the past 52-week highs, or the value-weighted industry return over the previous 12 months. The top (bottom) 30% are “Winner” (“Loser”), and the middle 40% are “Middle”. Then within each of these three groups, stocks are sorted by another measure. The momentum proﬁts are deﬁned for equal-weighted portfolios that are long winners and short losers based on the second measure for each group sorted on the ﬁrst measure. All portfolios are held for six months. The average returns across all three groups conditional on the ﬁrst sort are reported in Columns 5 and 9. The last row in each panel reports the average returns for the pooled sample, which includes all individual markets from January 1981 to December 2006. All returns are in percentages. The Newey–West adjusted t-statistics are in parentheses.
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Consistent with the ﬁndings by George and Hwang (2004) in the U.S. market, we ﬁnd that the GH strategy is proﬁtable in each JT group. Among the ten markets, there are seven, six, and ﬁve markets with statistically signiﬁcant GH momentum proﬁts at the 5% level in JT winner, middle, and loser group, respectively. The average GH momentum proﬁts across all three JT portfolios are signiﬁcant in eight markets. From the pooled sample of all individual markets, the GH momentum strategy earns 0.35% (with t-statistic of 1.95) per month. Compared with the middle and loser groups, the JT winner group has a much higher return at 0.63% (with t-statistic of 5.36). The results show that the GH momentum proﬁts are robust when controlling for the JT strategy.17 The last four columns in Panel A display the proﬁts from the JT strategy within each GH momentum sorted group. George and Hwang (2004) ﬁnd that in the U.S. market, the proﬁts from the JT strategy disappear when they control for the GH strategy. We ﬁnd, however, that this ﬁnding does not hold in international markets. Among the ten markets, there are 9, 8, and 5 markets showing signiﬁcant JT momentum proﬁts within the GH winner, middle, and loser groups. The average JT momentum proﬁts are signiﬁcant in eight markets across the three GH groups. In the pooled sample, the JT momentum strategy is proﬁtable in the GH winner and middle portfolios. Across these three GH portfolios, the average JT momentum proﬁt is 0.29% per month, with a t-statistic of 2.04. These results demonstrate that JT momentum proﬁts are robust conditional on the GH strategy.18 We use the same approach to compare the GH and MG momentum strategies in Panel B. The results show that the GH 52-week high momentum strategy is still proﬁtable within groups sorted on the MG industrial momentum strategy. Among the ten markets, all of them generate signiﬁcant GH momentum proﬁts in the MG winner group. In addition, there are 7 and 6 markets showing signiﬁcant GH momentum proﬁts within the MG middle and loser groups, respectively. On the average, nine markets produce signiﬁcant GH momentum proﬁts across the three MG portfolios. In contrast, we ﬁnd that the proﬁts from the MG strategy are much smaller when we control for the GH strategy. None of the markets has signiﬁcant MG momentum proﬁts within the GH loser group. There are only 3 markets with signiﬁcant MG momentum proﬁts in the GH winner group, middle group, and on the average. The average MG proﬁt conditional on the GH strategy is smaller than the proﬁt of the GH strategy within groups sorted by the MG strategy in all of the ten markets.19 In the pooled sample, the average proﬁt of the GH strategy within MG groups drops from 0.49% (with a t-statistic of 2.10) to the marginally insigniﬁcant 0.31% (with a t-statistic of 1.94) for the MG strategy within the GH groups.20 The results suggest that industry momentum cannot be the reason for the 52-week high momentum proﬁts in international markets. Thus far, our evidence from international markets contradicts the claim that the 52-week high strategy dominates the JT strategy and suggests that each trading strategy is proﬁtable independently. To further investigate this issue, we also conduct an independent sorting on these two momentum strategies.21 We sort the stocks in each market independently by past twelve-month returns and by the



17 We ﬁnd stronger support for the GH effect within each JT group in non-January months. In fact, we observe higher average GH proﬁts from the three JT groups outside of January for each individual market and the pooled sample. For the pooled sample of all individual markets, the GH momentum strategy earns proﬁts of 0.82%, 0.52%, 0.53%, and 0.63% per month in the JT winner, middle, loser group, and on the average. Their t-statistics are 6.03, 3.43, 2.50, and 3.27, respectively. The average GH momentum proﬁts are signiﬁcantly higher in 12 of 20 markets, and also in the pooled sample when January is excluded. Among the ten markets with signiﬁcant GH momentum proﬁts, the non-January GH proﬁts are signiﬁcantly higher in six markets. For the sake of brevity, these results are not reported in Table 5 and are available from the authors upon request. 18 For the JT strategy in each GH group, the January effect is not as strong as the GH effect within each JT group. The lower returns outside January are observed in many markets. In the pooled sample, the average JT momentum proﬁt is 0.30% (with a t-statistic of 1.91) in non-January months across the three GH groups. 19 The difference is signiﬁcant at the 5% level in three markets: France, Germany, and the United Kingdom. 20 Excluding January leads to a larger return difference for the two conditional momentum strategies. For example, the average GH proﬁt within the MG groups is 0.75% (with a t-statistic of 2.83), while the average MG momentum proﬁt within the GH groups is only 0.19% (with a t-statistic of 1.16) when January is excluded. 21 Independent sorting may result in a different number of stocks in the subgroups. For example, if many stocks are simultaneously JT and GH winners, a much smaller number of stocks will be in the group of GH winners but not JT winners. Unreported results indicate that there is a large overlapping of stocks that are winners and losers for both strategies: for the loser group in the ten markets with signiﬁcant GH momentum proﬁts, the portfolio overlap ranges from 66% to 70%; for the winner group, the overlap ranges from 53% to 60%.
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52-week high measure. We deﬁne Winner, Middle, and Loser portfolios for each momentum strategy as the top 30%, middle 40%, and bottom 30% of stocks, as before. With this independent two-way sorting, we divide stocks into subgroups which include both GH and JT winners, both GH and JT losers, GH winners but not JT winners, GH losers but not JT losers, etc. We examine whether combining the GH and JT momentum strategies together generates higher proﬁts than those provided by the single-sort GH or JT portfolios.22 The hypothesis is that if the GH and JT momentum proﬁts exist independently, we should be better off if we combine these two momentum strategies. The results in Table 5 demonstrate that this hypothesis is true. Columns 2 and 3 show portfolio returns for stocks that belong to both GH and JT winner (loser) portfolios in all months and nonJanuary months. All of the ten markets generate positive momentum proﬁts, and nine of them are signiﬁcant at the 5% level, except Hong Kong. Due to the January return reversals, the proﬁts in nine out of ten markets are higher in non-January months, except for Belgium. For the pooled sample, the average return is 0.97% and 1.27% over all months and non-January months, respectively. Both are highly signiﬁcant. The next four columns show the difference between the proﬁts in Column 2 and those from the one-way sorted or pure GH and JT momentum portfolios. Among them, columns 4 and 5 indicate the portfolio returns from combining the GH and JT momentum strategies are much higher than the single-sort GH and JT momentum proﬁts in Table 2, columns 4 and 8. For example, among the ten markets, there are seven and eight of them offering higher returns than the single-sort GH and JT momentum proﬁts, respectively. In the pooled sample, the GH portfolio return is 0.22% (with a tstatistic of 2.49) lower than the returns from buying both GH and JT winners and selling both GH and JT losers; the JT portfolio return is 0.27% (with a t-statistic of 2.73) lower per month. Columns 6 and 7 allow us to investigate the pure GH (excluding winner and loser stocks sorted by past returns) and JT strategies (excluding winner and loser stocks sorted by the 52-week high measure). We ﬁnd that their proﬁts are typically much lower than those earned from combining both momentum strategies. For example, Column 6 shows that eight out of the ten markets generate signiﬁcantly lower momentum proﬁts on the GH strategy when the JT winner and loser stocks are excluded; in Column 7 the pure JT portfolios generate signiﬁcantly lower returns in six stock markets. We compare the returns of the two pure portfolios in all months and outside January in the last two columns. In the pooled sample, the pure GH portfolio return is 0.13% lower than that of the pure JT portfolio per month. This relation also applies to seven out of ten markets. Though it is tempting to claim that the JT momentum strategy dominates the 52-week high momentum strategy, we ﬁnd that the difference in magnitude is related to the January effect. When January is excluded, there are seven markets with higher pure GH than pure JT momentum proﬁts. For the pooled sample, the average return for this pure GH portfolio outside of January is 0.28% greater than the pure JT momentum proﬁts. This suggests if window dressing is the reason for the January effect, the 52-week high is used as the reference point instead of stocks returns in the previous months. Overall our ﬁndings conﬁrm the results in Table 5 and indicate that the proﬁts of the GH and JT momentum strategies exist independently in international markets. Combining the two momentum strategies provides higher momentum proﬁts. 4.2. Regression analysis We also conduct regression analysis to compare GH and JT momentum strategies, which allows us to control the effects of other variables that may affect stock returns, such as ﬁrm size and stock return in the previous month. Following the approach in George and Hwang (2004), we run the following Fama and MacBeth (1973) cross-sectional regression for individual stocks every month in each market:



Rit ¼ b0jt þ b1jt Ri;t1 þ b2jt sizei;t1 þ b3jt GHHi;tj þ b4jt GHLi;tj þ b5jt JTHi;tj þ b6jt JTLi;tj þ eit ;



22 The comparison in the following is between the GH and JT momentum strategies. We have also compared the GH and MG momentum strategies with independent two-way sorting. We ﬁnd that on the average, there are 38% of the GH losers that are MG losers and 36% of the GH winners that are also MG winners in international markets. Combining the GH and MG strategies does not offer a return signiﬁcantly higher than the GH momentum proﬁts.



GH and JT winner and loser



GH



JT



GH without JT



JT without GH



[GH without JT  JT without GH]



All months



Excluding January



All months



All months



All months



All months



All months



Excluding January



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



1.50(7.12) 0.89(3.30) 1.12(5.48) 1.13(4.19) 0.61(1.65) 1.16(5.10) 1.26(4.88) 0.97(2.11) 0.87(4.34) 1.25(5.73)



1.43(6.67) 1.16(4.32) 1.35(6.36) 1.34(4.04) 0.72(1.92) 1.17(5.40) 1.35(4.82) 1.58(3.15) 0.91(4.41) 1.36(6.29)



0.90(6.98) 0.12(1.53) 0.23(3.20) 0.25(3.07) 0.14(1.08) 0.28(2.59) 0.41(4.09) 0.02(0.16) 0.27(3.21) 0.36(4.62)



0.04(0.36) 0.25(2.19) 0.32(3.46) 0.34(2.76) 0.42(2.57) 0.26(2.36) 0.30(3.33) 0.43(1.88) 0.17(2.20) 0.24(2.72)



2.54(6.02) 0.24(1.17) 0.74(4.71) 0.74(3.72) 0.14(0.49) 0.83(3.66) 0.97(4.12) 0.70(2.19) 0.54(3.18) 0.91(5.20)



0.19(0.69) 0.50(1.76) 0.71(3.25) 0.84(2.87) 0.80(2.04) 0.54(1.94) 0.80(3.35) 0.64(1.18) 0.46(1.99) 0.59(2.68)



2.35(3.91) 0.26(0.68) 0.03(0.11) 0.10(0.27) 0.94(1.82) 0.29(0.81) 0.17(0.52) 0.06(0.08) 0.08(0.24) 0.32(0.98)



2.15(3.40) 0.76(1.95) 0.25(0.79) 0.49(1.06) 0.80(1.48) 0.23(0.60) 0.31(0.86) 0.60(0.80) 0.02(0.05) 0.01(0.02)



Pooled Sample



0.97(3.41)



1.27(3.84)



0.22(2.49)



0.27(2.73)



0.72(3.31)



0.59(2.19)



0.13(0.36)



0.28(0.71)



Market



This table compares the GH and JT momentum proﬁts with independent two-way sorting. In each month within each country, stocks are independently sorted based on nearness to the past 52-week highs and past twelve-month returns. The top (bottom) 30% are “Winners” (“Losers”). Columns 2 and 3 report the momentum proﬁts from buying winners and selling losers for both GH and JT strategies in all calendar months and non-January months. Columns 4–7 show the difference between the proﬁts in Column 2 and the single-sort GH and JT momentum proﬁts in Table 2, the pure GH momentum proﬁts without JT winners and losers, and the pure JT momentum proﬁts without GH winners and losers, respectively. The last two columns calculate the return difference between the pure GH and JT portfolios in all calendar months and non-January months. The last row is for the pooled sample, which includes all individual markets from January 1981 to December 2006. All returns are in percentages. The Newey–West adjusted t-statistics are in parentheses.
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Table 5 Comparison of the GH and JT momentum strategies – independent sorting.
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where Rit is individual stock i’s return at month t. Since we construct our portfolio at month t using six winner and loser portfolios ranked in month t  j (j ¼ 2, ., 7), we run a set of six cross-sectional regressions in each month. The independent variables include dummy variables that count the contributions of stock i’s ranking in month t  j to the return of month t. Among them, the dummy variable GHHi,tj (GHLi,tj) takes value 1 if stock i belongs to the GH winner (loser) portfolio in the formation month t  j (j ¼ 2, ., 7), and 0 otherwise. JTHi,tj and JTLi,tj are deﬁned similarly for JT momentum strategy. After running these six regressions at month t, we take the average of the coefﬁcients as the contribution of being ranked in the winner (loser) portfolios to stock i’s return in month t. The time series average of these averages is then reported in Table 6. The difference between the GH (JT) winner and GH (JT) loser coefﬁcients represents the GH (JT) momentum proﬁts when other explanatory variables are controlled for. In our regressions, we include the market capitalization (sizei,t1) at the end of the previous month and prior monthly return (Ri,t1) to control for the size and bid-ask bounce effect. Table 6 reports the coefﬁcient estimates from the regression analysis. The negative coefﬁcient estimates in Column 3 indicate that all stock markets, except for Italy, show one-month return reversals. Most markets have a negative coefﬁcient on the size variable. Our variables of interest are in Column 7 and the last column, which show the coefﬁcient difference between the GH (JT) winner and loser dummies. They represent the average return from a zero-investment portfolio that is long pure GH (JT) winners and short pure GH (JT) losers, thus the GH (JT) momentum proﬁts when other variables are controlled for. We observe that there are seven and nine markets with statistically signiﬁcant GH and JT momentum proﬁts, respectively. Among them, signiﬁcant GH and JT momentum proﬁts coexist in six markets. The results in the last row for the pooled sample indicate that the average GH and JT momentum proﬁts are 0.47% and 0.54% per month, respectively. Both of them are signiﬁcant at the 5% level. Based on the above evidence, we conclude that the GH and JT momentum effects are prevalent in international stock markets. The proﬁts of the two momentum strategies tend to exist independently and there is no clear evidence that one strategy dominates the other. 4.3. Long-term reversals An important ﬁnding by George and Hwang (2004) in the U.S. stock market is that the 52-week high momentum proﬁts do not reverse in the long run. This is inconsistent with the predictions of behavioral models such as Barberis et al. (1998), Daniel et al. (1998) and Hong and Stein (1999). Though these models are different (Hwang (2009)), they all incorporate both medium-term momentum and long-term reversal. The long-term reversals based on JT momentum strategy have been documented in Jegadeesh and Titman (1993) with the U.S. data from 1965 to 1989. Jegadeesh and Titman (2001) extend the data over the sample period of 1965 to 1998. They ﬁnd strong evidence of long-term return reversals in the 1965–1981 period. However, the evidence of return reversals is substantially weaker in the more recent 1982–1998 period. It is important to test whether GH’s ﬁnding of long-term performance is robust in international markets and in different subperiods. Following the event-study approach in Jegadeesh and Titman (2001), we examine the average monthly momentum portfolio returns and the cumulative momentum proﬁts over a 60-month postformation period for both the GH and JT momentum strategies.23 There is one month skipped between the portfolio formation and holding periods. The results are reported in Table 7. Panel A presents the GH and JT momentum proﬁts over various horizons using the full sample. Among the ten markets with signiﬁcant GH momentum proﬁts in the ﬁrst six months, the average returns in the ﬁrst year are also highly signiﬁcant. Similar to Table 2, eight of them have signiﬁcant JT momentum portfolio returns, except Hong Kong and Sweden. We ﬁnd little support for long-term reversals of the GH momentum strategy in international markets. Although a few markets have negative returns after one year, none of the average monthly returns are signiﬁcantly negative from Month 13 to Month 60. By the



23 We also use the regression approach as in George and Hwang (2004) to examine the long-term performance of the GH and JT momentum portfolio and obtain qualitatively similar results. In addition, we produce similar results when using the eventstudy approach to the Fama–French three factor alphas. These results are available from the authors upon request.



Market



Intercept



Ri,t1



Size



52-Week high winner dummy



52-Week high loser dummy



52-Week high winner dummy  52-week high loser dummy



JT winner dummy



JT loser dummy



JT winner dummy  JT loser dummy



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



1.99(7.10) 1.04(2.51) 1.92(5.00) 0.73(2.43) 2.14(2.08) 1.56(3.33) 1.35(4.22) 1.73(2.37) 0.95(3.52) 1.35(3.89)



5.55(5.43) 2.29(2.65) 4.33(5.84) 4.43(7.39) 0.56(0.63) 0.58(0.63) 1.76(2.24) 6.10(6.57) 3.74(4.81) 0.20(0.40)



0.17(3.84) 0.01(0.24) 0.09(2.22) 0.01(0.37) 0.14(1.35) 0.03(1.28) 0.02(0.67) 0.04(0.60) 0.01(0.17) 0.01(0.32)



0.01(0.08) 0.17(1.45) 0.14(1.79) 0.17(1.49) 0.40(2.84) 0.20(1.77) 0.11(1.16) 0.27(1.67) 0.09(1.01) 0.03(0.29)



0.08(0.52) 0.57(3.42) 0.47(3.49) 0.42(2.96) 0.52(2.96) 0.22(1.57) 0.39(3.10) 0.38(1.36) 0.32(2.20) 0.43(3.83)



0.07(0.30) 0.74(2.96) 0.61(3.25) 0.58(2.54) 0.93(3.22) 0.42(2.24) 0.50(2.68) 0.65(1.60) 0.40(1.88) 0.46(2.36)



0.86(5.86) 0.31(2.47) 0.45(5.06) 0.29(3.01) 0.04(0.31) 0.30(2.51) 0.42(3.58) 0.27(1.56) 0.32(3.48) 0.45(5.27)



0.56(4.26) 0.10(0.90) 0.20(2.27) 0.22(2.38) 0.04(0.40) 0.38(3.53) 0.24(2.34) 0.29(1.90) 0.17(2.31) 0.26(3.99)



1.42(6.16) 0.41(2.55) 0.65(4.86) 0.51(3.33) 0.00(0.01) 0.69(3.89) 0.65(3.55) 0.56(2.04) 0.49(3.86) 0.70(5.58)



Pooled Sample



1.43(4.10)



1.24(2.56)



0.08(2.05)



0.17(1.75)



0.29(1.94)



0.47(2.02)



0.37(3.96)



0.17(2.00)



0.54(3.77)



Within each market, six (j ¼ 2, ., 7) cross-sectional regressions in the following are estimated each month during the sample period: Rit ¼ b0jt þ b1jt Ri;t1 þ b2jt sizei;t1 þ b3jt GHHi;tj þ b4jt GHLi;tj þ b5jt JHi;tj þ b6jt JLi;tj þ eit ; where Rit and Ri,t1 are stock i’s return in months t and t  1, respectively; and sizei,t1 is the market capitalization of stock i in month t  1. GHHi,tj (GHLi,tj) is the 52-week high winner (loser) indicator variable that takes value 1 if stock i is ranked in the top (bottom) 30% in month t  j, and 0 otherwise. JHi,tj and JLi,tj are JT winner and loser indicator variables and are deﬁned similarly. The coefﬁcient estimates of an independent variable are the average of the six (j ¼ 2, ., 7) estimates. This table reports the time-series average of the month-by-month estimates of these coefﬁcients and associated Newey–West adjusted t-statistics. The difference between the GH (JT) winner and GH (JT) loser dummies represents the return from a zero-investment portfolio that is long GH (JT) winners and short GH (JT) losers after controlling other explanatory variables. The last row is for the pooled sample, which includes all individual markets from January 1981 to December 2006.
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Table 6 Comparison of the GH and JT momentum strategies – regressions.
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end of Month 60, the cumulative GH momentum proﬁts are positive in all the ten markets and signiﬁcant in six of them at the 5% level. In contrast, we observe relatively stronger evidence on reversals of the JT momentum proﬁts, though the persistence of JT momentum proﬁts exists in many markets as well. For example, the cumulative JT momentum proﬁts decline to negative numbers by the end of Month 60 in four markets – Denmark, Hong Kong, Italy, and Sweden.24 To investigate the robustness of long-term reversals we divide the sample period in each market into two equally-sized subperiods, and examine the performance of the GH and JT momentum portfolios in each subperiod. Panels B and C present the GH and JT momentum proﬁts over a 60-month portfolio postformation period with the ﬁrst and second sub-samples, respectively. The evidence indicates that the GH momentum proﬁts are signiﬁcant in both subperiods in the ﬁrst 12 months following the portfolio formation date – GH momentum strategy is proﬁtable in all the ten markets and the proﬁts are signiﬁcantly positive at the 5% level in seven and nine markets in the ﬁrst and second subperiods, respectively. However, the cumulative GH momentum proﬁts are quite different over the postformation periods of 5 years in the two sub-samples: in the ﬁrst subperiod, there are three markets with negative cumulative momentum proﬁts after 60 months; in the second subperiod, all the markets have positive cumulative momentum proﬁts. This indicates that there are not long-term reversals with the GH momentum strategy in the most recent period. Similar observations also apply to the JT momentum strategy. Panels B and C show that the JT momentum proﬁts are signiﬁcantly positive in seven and eight of ten markets at the 5% level in the ﬁrst and second subperiods in the ﬁrst 12 months after the portfolio formation. There are eight markets with negative average monthly returns from Month 13 to 60 in the ﬁrst subperiod. Three of them are signiﬁcant. Five markets have negative cumulative JT momentum proﬁts in 5 years after the momentum portfolio formation and they are signiﬁcant in Denmark and Italy. In contrast, there are ﬁve markets with negative average monthly returns from Month 13 to 60 in the most recent subperiod. Although three of them show signiﬁcant return reversals, none of the ten markets has signiﬁcantly negative cumulative returns at the end of Month 60 in the second subperiod. To summarize, our results in Table 7 generally support the view by George and Hwang (2004) that the 52-week momentum proﬁts do not reverse in the long run, which indicates that the returns predicted by the 52-week high strategy are permanent. If investors have an initial bias, they correct it in the medium term. There are a few markets with long-term reversals on their JT momentum proﬁts. However, the evidence of return reversals is substantially weaker in the most recent period. This is consistent with the ﬁndings in Jegadeesh and Titman (2001) with the U.S. data. 5. The sources of the 52-week high momentum proﬁts We have observed signiﬁcant 52-week high momentum proﬁts in international markets. They do not reverse over the long run. Are these momentum proﬁts consistent with rational explanations such as macroeconomic risk models or underreaction related behavioral models? Can we use the characteristics of different countries to explain the variations of the momentum proﬁts across different markets? Is the 52-week high momentum strategy still proﬁtable after we consider the transaction costs? In this section, we evaluate various explanations for the proﬁtability of the 52-week high momentum strategy. 5.1. Macroeconomic risk model We ﬁrst examine whether country-speciﬁc macroeconomic factors can capture variations in GH momentum proﬁts. For this purpose, we use the model in Grifﬁn et al. (2003) to forecast stock returns from macroeconomic risk factors, which they adapt from Chordia and Shivakumar (2002) for the global data.



24 Note that Hong Kong and Sweden do not have signiﬁcant JT momentum proﬁts based on the JT (12, 1, 6) strategy in Table 2. In unreported results, we ﬁnd that in the three markets which have signiﬁcant JT but not GH momentum proﬁts, Austria has positive cumulative JT momentum proﬁts in ﬁve years; Australia and Canada show signiﬁcant return reversals as their cumulative JT momentum proﬁts are signiﬁcantly negative by the end of Month 60.



Table 7 Long-term performance of the GH and JT momentum strategies. Panel A – full sample Market



JT momentum strategy



Months 1–12



Months 13–24



Months 13–60



Months 1–60



Months 1–12



Months 13–24



Months 13–60



0.59(6.36) 0.68(2.94) 0.76(5.99) 0.77(4.20) 0.59(1.93) 0.73(6.49) 0.80(5.47) 0.73(2.00) 0.60(4.86) 0.67(4.18)



0.16(1.83) 0.15(0.93) 0.05(0.60) 0.17(1.37) 0.04(0.15) 0.08(0.90) 0.03(0.24) 0.09(0.35) 0.02(0.16) 0.13(1.24)



0.05(1.10) 0.01(0.14) 0.04(1.37) 0.14(3.52) 0.01(0.16) 0.10(1.85) 0.10(2.32) 0.04(0.62) 0.06(1.57) 0.06(1.28)



9.67(3.57) 7.63(1.55) 7.07(3.73) 16.02(5.16) 7.76(1.52) 4.12(1.33) 14.60(5.69) 10.85(2.44) 4.39(2.38) 5.09(1.40)



1.09(6.59) 0.46(2.32) 0.53(4.58) 0.63(4.23) 0.14(0.55) 0.61(4.76) 0.73(5.23) 0.28(0.76) 0.55(4.55) 0.72(5.10)



0.36(3.01) 0.08(0.66) 0.20(2.05) 0.03(0.33) 0.01(0.03) 0.29(2.52) 0.12(1.01) 0.30(1.15) 0.08(0.83) 0.16(1.83)



0.29(3.80) 0.13(2.65) 0.07(1.69) 0.06(1.31) 0.11(1.27) 0.23(3.50) 0.03(0.68) 0.16(1.71) 0.09(2.28) 0.06(1.61)



Months 1–60 27.09(5.65) 0.77(0.21) 2.82(1.22) 10.22(3.72) 7.09(1.42) 3.82(1.07) 10.34(3.59) 4.26(0.72) 2.09(0.98) 5.58(1.80)



Panel B – the ﬁrst subperiod Market



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



GH momentum strategy



JT momentum strategy



Months 1–12



Months 13–24



Months 13–60



Months 1–60



Months 1–12



Months 13–24



Months 13–60



Months 1–60



0.58(4.74) 0.16(0.92) 0.50(4.09) 0.26(4.04) 0.82(3.15) 0.56(4.30) 0.62(5.45) 0.15(0.38) 0.39(5.02) 0.26(1.60)



0.21(3.56) 0.15(1.02) 0.25(2.86) 0.04(0.51) 0.01(0.06) 0.27(2.47) 0.08(0.52) 0.28(0.88) 0.18(2.53) 0.16(1.23)



0.17(3.03) 0.16(2.30) 0.09(1.78) 0.04(0.98) 0.02(0.20) 0.24(4.14) 0.10(1.60) 0.01(0.08) 0.05(1.31) 0.20(3.00)



15.13(4.68) 5.86(1.35) 1.86(0.83) 1.08(0.58) 8.88(1.51) 4.76(1.55) 12.28(4.12) 1.44(0.31) 2.34(1.20) 6.40(1.52)



0.67(4.99) 0.06(0.32) 0.35(2.52) 0.35(3.19) 0.15(0.64) 0.61(3.34) 0.74(5.36) 0.10(0.25) 0.53(5.64) 0.61(5.14)



0.13(1.46) 0.14(1.11) 0.41(3.13) 0.09(1.02) 0.06(0.30) 0.58(4.03) 0.04(0.23) 0.16(0.52) 0.21(2.17) 0.01(0.09)



0.23(3.44) 0.25(4.71) 0.10(1.37) 0.08(1.46) 0.12(1.20) 0.47(5.99) 0.16(2.19) 0.09(0.69) 0.03(0.53) 0.15(3.40)



19.23(5.40) 11.28(3.18) 0.64(0.19) 0.46(0.16) 4.15(0.75) 15.33(4.05) 16.50(4.53) 3.08(0.49) 5.20(2.16) 0.20(0.07)



Panel C – the second subperiod Market



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



GH momentum strategy



JT momentum strategy



Months 1–12



Months 13–24



Months 13–60



Months 1–60



Months 1–12



Months 13–24



Months 13–60



Months 1–60



0.62(3.59) 1.63(3.86) 1.10(4.63) 1.47(3.77) 0.22(0.34) 0.96(4.38) 1.05(3.26) 1.64(2.64) 0.88(3.02) 1.24(4.12)



0.10(0.43) 0.71(2.54) 0.21(1.30) 0.44(1.47) 0.08(0.14) 0.17(0.89) 0.04(0.16) 0.20(0.45) 0.28(1.22) 0.10(0.44)



0.11(1.17) 0.27(2.25) 0.02(0.48) 0.39(7.66) 0.07(0.42) 0.10(1.00) 0.11(1.43) 0.13(1.34) 0.07(0.87) 0.12(1.88)



2.26(0.42) 32.55(5.94) 14.15(4.83) 36.35(8.21) 6.00(0.65) 16.18(2.70) 17.75(3.72) 25.73(3.51) 7.18(1.93) 20.73(3.61)



1.62(4.82) 1.14(3.41) 0.77(3.55) 0.98(3.01) 0.56(1.06) 0.61(2.67) 0.72(2.40) 0.53(0.79) 0.58(2.04) 0.87(2.73)



0.66(2.48) 0.03(0.16) 0.06(0.41) 0.04(0.21) 0.07(0.17) 0.09(0.45) 0.22(1.06) 0.50(1.12) 0.45(2.40) 0.36(1.85)



0.37(2.21) 0.06(1.13) 0.04(0.76) 0.23(3.55) 0.10(0.62) 0.08(0.79) 0.13(2.24) 0.26(2.20) 0.18(2.28) 0.04(0.55)



37.16(3.56) 16.68(5.54) 7.24(1.92) 22.72(4.94) 11.35(1.26) 10.93(1.76) 2.45(0.50) 5.97(0.53) 1.90(0.45) 12.48(1.84)



195



This table shows the long-term performance of the GH and JT momentum strategies. At the end of each month, we form the GH and JT momentum portfolios by ranking the stocks in each market based on the ratio of current month-end prices to their past 52-week highs, and their past-twelve-month returns, respectively. We then examine the GH and JT momentum portfolio returns in ﬁve years after portfolio formation. One month is skipped between the portfolio formation and holding periods. For both the GH and JT momentum strategies, we report their average monthly returns in year 1, year 2, from year 2 to 5, and the cumulative returns in 5 years since the portfolio formation. We divide the sample period into two equal-sized subperiods for each market. Panels A, B, and C present the GH and JT momentum proﬁts in the full sample, the ﬁrst subperiod, and the second subperiod, respectively. All returns are in percentages. The Newey–West adjusted t-statistics are in parentheses.
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Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



GH momentum strategy
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For each stock i in each market j at month t, we run the following rolling regression for its return, Rijt, over the period s ¼ t  60,.,t  1 DIV



TERM



Rijs ¼ aijt þ bijt DIV j;s1 þ bijt



YLD



TERM j;s1 þ bijt YLDj;s1 þ eijs ;



where DIV is the market dividend yield, TERM is the difference between the 10-year Treasury bond and the 3-month T-bill yield, and YLD is the 3-month T-bill yield. The data on these variables are from the OECD and Datastream. After the coefﬁcients are estimated, one-month ahead forecasted return is calculated. To understand which the better predictor of future momentum returns is, we conduct two-way dependent sorting based upon the rankings on the nearness to the 52-week high and the modelpredicted returns in each market. We call the momentum strategy with buying the stocks with top predicted returns and selling the stocks with low-predicted returns as the CS momentum strategy. The two-way dependent sort methodology will help us to understand whether the proﬁts from one momentum strategy still exist conditional on the other and which strategy is dominant. In Table 8, we display the proﬁtability of the GH and CS strategy conditional on the other momentum strategy. We ﬁrst sort stocks by their past twelve-month predicted returns, which are calculated from compounding the one-step-ahead return forecasts over the previous 12 months. As before, we deﬁne the top (bottom) 30% of stocks as the CS Winner (Loser) portfolio, and the middle 40% as the CS Middle portfolio. Within each portfolio that is sorted based on the CS momentum strategy, we further sort stocks into the GH Winner, Middle, and Loser subgroups based on the nearness to the past 52-week highs. We then measure the GH momentum proﬁts within each of the CS groups. Columns 2–5 indicate that the GH strategy is proﬁtable in each CS group. Among the ten markets, there are eight, seven, and eight markets with statistically signiﬁcant GH momentum proﬁts at the 5% level in the CS winner, middle, and loser group, respectively. Except Hong Kong and Sweden, the average GH momentum proﬁts are signiﬁcant in eight markets across the three CS groups. Therefore the 52-week high momentum proﬁts are robust when controlling for the CS momentum strategy, which means that this macroeconomic risk model cannot explain the GH momentum proﬁts. The last four columns in Table 8 display the proﬁts from the CS momentum strategy within each GH momentum sorted group, where we interchange the order of the two sorts. Stocks are ﬁrst sorted into terciles by their nearness to 52-week high and then into subtercile groups based on the model-predicted returns in the previous 12 months. The results show that there are four markets with statistically signiﬁcant CS momentum proﬁts at the 5% level in the GH winner or middle group. However, none of the markets has signiﬁcant CS momentum proﬁts within the GH loser stocks, except Netherlands. Between the high- and low-predicted return portfolios, the average monthly return difference is positive across three GH momentum groups in the six-month holding period in nine markets and is signiﬁcant in six markets at the 5% level. This suggests that the CS model still has extra predictive power beyond the 52-week high information in some markets. Nonetheless, among the ten markets, the conditional GH momentum proﬁts (in Column 5) are all larger than the conditional CS momentum proﬁts (in the last column). The former is economically large and unreported statistical tests show that it is signiﬁcantly larger than the latter in ﬁve markets (Denmark, France, Germany, Italy, and the United Kingdom). Chordia and Shivakumar (2002) ﬁnd that the model-predicted returns can explain the JT momentum proﬁts in the U.S. market. In contrast, Grifﬁn et al. (2003) ﬁnd that there is no evidence that the proﬁtability of the JT momentum proﬁts is related to macroeconomic risk factors in international markets. Our results show that conditional on the predicted returns, the GH momentum proﬁts remain signiﬁcant in most of the markets and they are typically much larger than the conditional CS momentum proﬁts. Therefore, the macroeconomic risk model cannot sufﬁciently capture the 52-week high momentum proﬁts.25



25 We also examine the relation between the GH momentum proﬁts and economic states as in Grifﬁn et al. (2003), and ﬁnd that the GH momentum proﬁts are signiﬁcantly positive, no matter whether the GDP growth rate is positive or negative.
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Table 8 Comparison of the GH and CS momentum strategies – dependent sorting. Market



CS Groups



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



GH Groups



Winner



Middle



Loser



Average



Winner



0.81(3.33) 1.22(4.06) 0.88(4.63) 0.84(3.43) 0.83(1.20) 0.97(2.44) 0.71(2.19) 0.84(1.77) 0.60(2.85) 1.14(5.12)



0.33(2.04) 0.54(1.96) 0.58(3.10) 0.54(2.49) 0.25(0.33) 0.71(2.57) 0.50(1.68) 0.58(1.48) 0.44(2.30) 0.55(2.38)



0.83(3.10) 0.86(2.32) 0.83(3.09) 0.90(3.13) 0.23(0.28) 1.19(4.13) 1.26(3.31) 1.21(1.85) 0.63(2.67) 0.80(3.09)



0.65(3.76) 0.87(3.12) 0.76(3.88) 0.76(3.24) 0.44(0.60) 0.95(3.29) 0.82(2.71) 0.88(1.88) 0.56(2.85) 0.83(3.64)



0.68(3.09) 0.32(2.07) 0.54(1.94) 0.51(3.28) 0.24(1.69) 0.49(2.64) 0.03(0.10) 0.23(1.70) 0.27(1.90) 0.19(1.53) 0.28(1.65) 0.25(2.14) 0.29(2.36) 0.09(0.80) 0.25(1.76) 0.21(2.09) 0.08(0.22) 0.32(0.86) 0.56(1.72) 0.26(0.91) 0.02(0.07) 0.05(0.26) 0.41(1.42) 0.16(0.81) 0.41(1.92) 0.37(1.77) 0.84(3.37) 0.54(3.20) 0.17(0.76) 0.23(0.84) 0.53(1.32) 0.31(1.39) 0.23(1.96) 0.27(2.70) 0.04(0.30) 0.18(2.03) 0.50(4.27) 0.27(2.19) 0.05(0.36) 0.27(2.48)



Middle



Loser



Average



This table compares the proﬁts of the GH and CS momentum strategies, and shows the proﬁts of one momentum strategy conditional on the other. The CS momentum strategy is based on the following model to predict stock returns. For each stock i in DIV each market j at month t, we run the following rolling regression over the period s ¼ t  60,.,t  1: Rijs ¼ aijt þ bijt DIVj;s1 þ YLD bTERM TERMj;s1 þ bijt YLDj;s1 þ eijs ; where DIV is the market dividend yield, TERM is the difference between the average yield ijt on Treasury bonds with greater than 10 years to maturity and the 3-month T-bill yield, and YLD is the 3-month T-bill yield. The data on these variables are from the OECD and Datastream. In the left-hand side of the table, stocks are ﬁrst sorted by compounding the past-12-month model-predicted returns, then by the past-52-week high measure. In the right-hand side of the table, stocks are ﬁrst sorted by their nearness to past-52-week high, and then by the model-predicted returns, which are calculated as compounding the one-month forecasted return in the previous 12 months. One month is skipped between the ranking and investing periods. The momentum proﬁts are deﬁned as equal-weighted portfolio returns that are long winners and short losers based on the second measure in each group sorted on the ﬁrst measure. All portfolios are held for six months. The average returns across all three groups conditional on the ﬁrst sort are reported in Columns 5 and 9. All returns are in percentages. The Newey–West adjusted t-statistics are in parentheses.



5.2. Anchoring model George and Hwang (2004) suggest that the predictability of the 52-week high strategy is related to an anchor-and-adjust bias, which is a type of cognitive bias different from those assumed in the previous behavioral models. Because only underreaction is caused by the anchoring bias, there are no price overshoots and the subsequent reversals. Therefore, they call for a new behavioral model to explain the return predictability from the 52-week high strategy. For this purpose, we use the anchoring model in Grinblatt and Han (2005), where the anchor is the price at which agents acquire shares. This model predicts momentum behavior for stocks when their prices are at or near a long-run high or low reference price and there are no long-term reversals. We examine whether the acquisition price or the 52-week high price is a better predictor of future returns of momentum stocks. In Grinblatt and Han (2005), stocks are ranked according to their embedded capital gains, measured with the reference price (RP):



RPt ¼



Vt1 ð1  Vt ÞPt1 þ Vt2 ð1  Vt1 Þð1  Vt ÞPt2 þ . þ Vt24 ð1  Vt23 Þ.ð1  Vt ÞPt24 ; Vt1 ð1  Vt Þ þ Vt2 ð1  Vt1 Þð1  Vt Þ þ . þ Vt24 ð1  Vt23 Þ.ð1  Vt Þ



where Pt is the price at the end of month t, and Vt is the stock turnover in the same month, deﬁned as trading volume in shares divided by the number of shares outstanding.26 Following the approach in George and Hwang (2004), we deﬁne dummy variables RPHi,tj (RPLi,tj) for the RP momentum strategy based on stock embedded capital gains relative to the reference price as follows: RPHi,tj (RPLi,tj) takes value 1 if stock i’s embedded capital gain is in the top (bottom) 30% in the formation



26 In George and Hwang (2004) and Grinblatt and Han (2005), the reference price is a weighted average of prices over the past 60 months. In Datastream, a large portion of the stocks in our sample do not have shares outstanding data until 1990s. To make sure that there are enough samples in the following empirical analysis, we construct the reference price as a weighted average of prices over the past 24 months. We also explore a reference price from the previous 36 months and obtain qualitatively similar results.
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month t  j (j ¼ 2, ., 7), and 0 otherwise. As in Section 4.2, we conduct regression analysis to compare GH and RP momentum strategies, replacing the JT dummy variables with the RP dummy variables as explanatory variables. Table 9 reports the coefﬁcient estimates from the regression analysis. The momentum proﬁts of the self-ﬁnancing GH and RP strategies are shown in Column 7 and the last column. There are eight markets with statistically signiﬁcant GH momentum proﬁts. However, only three markets have signiﬁcant RP momentum proﬁts. The results in the last row for the pooled sample indicate that the average GH and RP momentum proﬁts are 0.85% and 0.16% per month, respectively. The former is statistically signiﬁcant at the 10% level, while the latter is insigniﬁcant at the conventional level. George and Hwang (2004) show that the disposition effect in Grinblatt and Han (2005) explains the proﬁts from momentum strategies only partially. It is dominated by the 52-week high and cannot explain the GH momentum proﬁts sufﬁciently. Based on our evidence from international markets, we support the view in George and Hwang (2004) that the 52-week high, as an anchor itself is a better predictor of future stock returns. Investors may use this anchor to evaluate the potential impact of news.27 5.3. Cross-country analysis In this subsection, we conduct a cross-country analysis on the variations of the momentum proﬁts among all markets, with the purpose of investigating the determinants of the momentum proﬁts and how cultural differences and other country characteristics inﬂuence the returns of GH and JT momentum strategies. A recent paper by Chui et al. (2010) examines this issue with more than 40 stock markets for the JT momentum strategy. They attribute the JT momentum effect to investors’ overconﬁdence and ﬁnd a strong correlation between the JT momentum proﬁt and the Hofstede individualism index – a countryspeciﬁc index that has been linked to overconﬁdence in psychology studies. Their results are robust after controlling for variables that are proxies to information uncertainty, market development, and institutional quality in the analysis. An interesting question is whether this individualism index can also explain the variations of the returns of the 52-week high momentum strategy. We run the panel regressions of the monthly returns on the individualism index and other control variables related to information environment, market development, and institutional quality.28 The variables in the information environment are used to proxy the speed of information ﬂow and uncertainty. These variables include market trading volume, average dispersion in analyst forecasts, the average volatility of the individual stocks in a market, cash ﬂow volatility, ﬁrm size, and the average number of analyst coverage. The market development variables include total private credit, familiarity to foreign investors, stock market openness, and index on capital ﬂow restrictions. The institutional quality variables include insider trading index, corruption index, political risk index, transaction cost, and investor protection index. Table 10 reports the coefﬁcient estimates from the panel regressions. Panel A displays the results of the univariate regression with only the individualism index as the explanatory variable. Similar to the results from Chui et al. (2010), the coefﬁcient of the individualism index on the JT momentum returns is positive and statistically signiﬁcant at the 5% level. The coefﬁcient of individualism index on the GH strategy returns is also positive and signiﬁcant at the 5% level. This is not surprising, given the high correlations between these two momentum strategies. The magnitude and t-statistic of the coefﬁcient for the GH strategy are smaller than those of the JT strategy.



27 A few papers have documented the inﬂuence of the past 52-week highs, an easily available reference point in the time series of stock prices, on decision making by investors. For example, Heath et al. (1999) ﬁnd that the employee option exercise doubles when stock price exceeds the past 52-week high. Huddart et al. (2009) ﬁnd that the trading volume spikes when stock crosses their 52-week highs and lows. Sapp (2009) shows that the 52-week high also has predicting power on the Net Asset Value (NAV) of mutual funds. Baker et al. (2009) show that the 52-week high also inﬂuences investors’ perception on bid premium in mergers and acquisitions. 28 Please see the Appendix in Chui et al. (2010) for detailed descriptions of these variables. We add the U.S. market in the cross-country analysis. Since the individualism data is not available in Russia, we have 20 markets in our sample. Our sample is a panel data set with multiple observations for GH and JT momentum proﬁts and several persistent variables in each market. Therefore, we follow the approach in Petersen (2009) to estimate the unbiased clustered standard errors with both the country and time effects, instead of the Fama–MacBeth standard errors.



Market



Intercept



Ri,t1



Size



52-Week high winner dummy



52-Week high loser dummy



52-Week high winner dummy  52-week high loser dummy



RP winner dummy



RP loser dummy



RP winner dummy  RP loser dummy



Belgium Denmark France Germany Hong Kong Italy Netherlands Sweden Switzerland United Kingdom



1.63(3.29) 1.14(1.97) 1.24(2.40) 0.47(0.68) 2.07(1.24) 1.33(1.64) 1.27(1.69) 0.88(1.23) 1.22(1.87) 0.92(1.56)



1.80(0.85) 1.63(1.17) 6.13(3.92) 5.33(4.05) 2.54(1.62) 0.73(0.43) 3.00(2.07) 2.70(1.83) 2.92(1.60) 1.34(1.32)



0.10(1.40) 0.08(1.19) 0.01(0.14) 0.03(0.38) 0.22(1.35) 0.02(0.34) 0.03(0.47) 0.03(0.51) 0.04(0.43) 0.01(0.22)



0.21(1.13) 0.10(0.60) 0.46(2.91) 0.42(1.30) 0.80(2.91) 0.45(2.64) 0.20(1.09) 0.50(1.86) 0.34(1.34) 0.36(2.19)



0.50(1.94) 0.93(4.07) 0.81(2.77) 1.02(2.27) 0.46(1.42) 0.41(1.73) 0.56(1.69) 1.05(2.67) 0.14(0.53) 1.01(3.91)



0.71(1.96) 1.03(3.26) 1.27(3.07) 1.44(2.30) 1.25(2.32) 0.87(2.57) 0.76(1.68) 1.55(2.46) 0.48(1.07) 1.37(3.48)



0.26(1.48) 0.25(2.38) 0.17(0.96) 0.06(0.22) 0.02(0.08) 0.29(1.40) 0.05(0.26) 0.06(0.29) 0.39(2.02) 0.06(0.38)



0.37(2.00) 0.38(3.04) 0.11(0.82) 0.20(0.56) 0.04(0.20) 0.09(0.67) 0.05(0.24) 0.00(0.02) 0.15(1.01) 0.01(0.05)



0.62(2.19) 0.63(3.78) 0.28(1.15) 0.26(0.67) 0.06(0.17) 0.21(0.89) 0.00(0.01) 0.06(0.21) 0.54(2.09) 0.07(0.34)



Pooled Sample



1.19(1.87)



1.59(1.78)



0.04(0.66)



0.50(2.55)



0.35(0.99)



0.85(1.67)



0.21(1.32)



0.05(0.35)



0.16(0.91)



Within each market, six (j ¼ 2, ., 7) cross-sectional regressions in the following are estimated each month during the sample period: Rit ¼ b0jt þ b1jt Ri;t1 þ b2jt sizei;t1 þ b3jt GHHi;tj þ b4jt GHLi;tj þ b5jt RPHi;tj þ b6jt RPLi;tj þ eit ; where Rit and Ri,t1 are stock i’s return in months t and t  1, respectively; and sizei,t1 is the market capitalization of stock i in month t  1. GHHi,tj (GHLi,tj) is the 52-week high winner (loser) indicator variable that takes value 1 if stock i is ranked in the top (bottom) 30% in month t  j, and 0 otherwise. RPHi,tj and RPLi,tj are RP winner and loser indicator variables and are deﬁned based on the embedded capital gains relative to a reference price, which itself is a weighted average of prices over the past 24 months. The coefﬁcient estimates of an independent variable are the average of the six (j ¼ 2, ., 7) estimates. This table reports the time-series average of the month-by-month estimates of these coefﬁcients and associated Newey–West adjusted t-statistics. The difference between the GH (RP) winner and GH (RP) loser dummies represents the return from a zero-investment portfolio that is long GH (RP) winners and short GH (RP) losers after controlling other explanatory variables. The last row is for the pooled sample, which includes all individual markets from January 1981 to December 2006.
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Table 9 Comparison of the GH and RP momentum strategies – regressions.
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Table 10 Determinants of GH and JT momentum proﬁts across markets. Panel A



Panel B



Panel C



Panel D



Univariate regression Information environment



Market development



GH



GH



GH



JT



0.01(0.77)



0.01(2.24)



0.19(0.79) 0.27(1.28) 0.10(2.10) 0.31(0.66) 0.09(0.19)



0.02(0.09) 0.30(1.65) 0.07(1.99) 0.27(0.56) 0.45(1.26)



R2



1.26%



1.71%



0.78%



GH



7.80%



JT



5.38%



0.34%



JT



Institutional quality



Indv 0.01(3.02) 0.02(4.11) 0.00(0.12) 0.01(1.93) 0.00(0.78) 0.01(3.60) LnTN 1.17(2.72) 0.37(1.43) LnDisp 0.57(2.12) 0.55(2.28) LnV 2.46(4.70) 1.53(3.94) cfvol 0.03(2.46) 0.02(2.67) Lnsz 0.95(2.26) 0.42(1.60) LnAna 0.34(0.88) 0.53(3.31) Credit 0.08(0.27) 0.03(0.12) Lang 1.15(1.16) 0.91(1.43) Control 0.15(1.39) 0.14(1.91) Open 0.48(0.64) 0.63(1.37) Insider Crp Political LnTran Protection 0.33%



JT



1.00%



This table reports the panel regression results with monthly returns from GH and JT (12, w1, 6) momentum strategies on Hofstede’s individualism index and different sets of explanatory variables. We include U.S. market with all other markets in Table 1 in the analysis. Panel A reports the results of univariate regressions. Panel B reports the results on a set of variables that are related to information environment and suggested by behavioral models. These variables include the natural logarithm of market trading volume (LnTN), the natural logarithm of analyst coverage (LnAna), the natural logarithm of the dispersion of analyst forecasts (LnDisp), the logarithm of stock market volatility (LnV), the cash ﬂows growth rate volatility (Cfvol), and the logarithm of median ﬁrm size (LnSZ). Panel C shows the results related to a set of proxies for the ﬁnancial market development. These proxies are the total private credit expressed as a ratio of GDP (Credit), the average common language dummy variable (Lang), the ratio between the monthly market value of the S&P-IFC market index and the monthly market value of the S&P-IFC investable index (Open), and an index on control of capital ﬂows (Control). Panel D reports the results on a set of variables related to institutional quality. This set of variables includes the insider index (Insider, a higher score indicates that insider trading is less prevalent), the ICRG corruption index (Crp, a higher value indicates a lower corruption level), the ICRG political risk index (Political, a higher value indicates a lower political risk), the natural logarithm of the transaction cost index (LnTran, a higher value indicates a higher transaction cost), and the investor protection index (Protection, a higher score indicates a higher investor protection level). The t-statistics reported in parentheses are based on clustered standard error estimates with both the country and time effects. The last row reports the adjusted R2 in different panel regressions.



Panel B reports the regression on the individualism index, controlling for variables proxying the speed of information ﬂow and information uncertainty. The corresponding coefﬁcients in the regressions from both the GH and JT returns have similar signs and magnitudes, except for the individualism index. The coefﬁcient of the individualism index from the GH return regression is insigniﬁcant, while the estimate for the JT returns is close to be signiﬁcant at the 5% level. In Panels C and D, we control for market development variables and institutional quality variables, respectively. We ﬁnd that as in Panel B, the coefﬁcients on the individualism index in GH regressions are insigniﬁcant, once these variables are included. This indicates that the individualism index cannot explain the momentum returns of the GH strategy. However, the coefﬁcients on the individualism index are still positive and signiﬁcant for the JT strategy, which shows the strong relation between the individualism and the magnitude of the JT momentum proﬁts across the markets. These results are consistent with the ﬁndings in Chui et al. (2010). The results in the last row of Table 10 indicate that the information environment is a much more important factor behind the proﬁtability of both momentum strategies since the adjusted R2 in Panel B is much higher than that of the other three models.29



29 Panel B of Table 10 shows that GH proﬁts increase with total trading volume and decrease with volatility, and therefore are higher during up markets when investors are potentially optimistic. Since optimistic investors disregard bad news about losers (Hong et al. (2000); and Cooper et al. (2004)), this explains why GH proﬁts rise mainly from the loser portfolios.
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The Hofstede individualism index, as a measure of cultural differences, is related to overconﬁdence and self-attribution bias. Our cross-country evidence indicates that though positively correlated, the individualism index has almost no explanatory power to the GH momentum proﬁts, after controlling for other country characteristics. In contrast, the individualism index remains strongly related to the JT momentum proﬁts. It may appear intriguing that although the GH and JT momentum proﬁts tend to coexist in a country, the cross-country test suggests that the momentum signals from these two strategies are different. Our interpretation is that anchoring represents a different cognitive cause of overconﬁdence (Russo and Schoemaker (1992)).



5.4. Transaction costs analysis So far, we have shown signiﬁcant 52-week high momentum proﬁts in international markets and they do not have long-term return reversals. These momentum proﬁts cannot be fully captured by the macroeconomic risk factors or the anchoring model which uses the acquisition price as the anchor. The cultural differences and other country characteristics cannot explain the variations of the momentum proﬁts across different markets, either. The robustness of the 52-week high momentum strategy in international stock markets raises new challenges to market efﬁciency since the 52-week high is among the public information that is most readily available to investors. Is the 52-week high momentum strategy still proﬁtable in practice after we consider the transaction costs? We investigate this issue in this subsection. Transaction costs estimates are not readily available, especially in international markets. To estimate them, we adopt an innovative approach developed in Lesmond et al. (1999) (LOT henceforth). They estimate the effective transaction costs endogenously using only the daily return series. No bidask spreads, commission fees, or price-impact costs are required for this inclusive measure. The key feature of the data that allows for the transaction costs estimation is the incidence of zero returns. The hypothesis of the LOT approach is that arbitrageurs trade only if the value of the accumulated information exceeds the marginal cost of trading. Therefore, zero return days occur more if trading costs are sizeable. With this approach, they estimate that the round-trip transaction costs are 1.2% and 10.3% for the largest and smallest decile stocks, respectively, from 1963 to 1990. Based on the LOT approach, Lesmond et al. (2004) show that the JT momentum strategy requires frequent trading in stocks with high costs such that trading costs prevent the proﬁtability of this momentum strategy in practice. In Table 11, we use the LOT measure to estimate the trading costs for both the GH and JT momentum strategies in international markets.30 Panel A displays the proﬁtability of the GH momentum strategy net of transaction costs. Column 2 shows the average six-month buy-and-hold return from the 52week high momentum strategy.31 It is calculated from the return difference between the winner and loser stocks in the six-month holding period, after stocks are ranked on their nearness to 52-week high in the formation period. The self-ﬁnancing investment strategy generates signiﬁcant proﬁts in all the ten markets, especially in the United Kingdom, where the proﬁt is above 10%. Columns 3 and 4 report the mean round-trip trading cost estimates for the stocks in the 52-week winner and loser portfolios. The trading costs for the losers are all higher than those of the winners. Hong Kong and the United Kingdom have much higher trading costs for both their 52-week high winners and losers. We then report the turnover of winner and loser portfolios in the next two columns. They represent the mean proportions of the 52-week high winner and loser stocks that are not in the same portfolio in the subsequent six-month holding period. The results indicate around 50–60% winners and 45–50% losers are no longer in the same portfolio in the next holding period. The last column shows the GH momentum proﬁts after trading costs based on the turnover of the momentum portfolios. We ﬁnd that



30 Round-trip transaction costs are calculated as a percentage of price for each stock in each calendar year. As in Grifﬁn et al. (2008), we require that stocks have at least 30% nonzero returns in a calendar year to be included. We set the starting values for the estimated parameters, a1, a2, b, s, as 0.01, 0.01, 1, and 0.1, respectively. If the procedure fails to converge, we change the starting values to 0.1, 0.1, 1, and 0.1, and reestimate. Our trading costs estimates are comparable to those in Grifﬁn et al. (2008). 31 The semi-annual buy-and-hold returns are not strictly equal to the six times of the GH momentum proﬁts in Table 2, where the momentum proﬁts are calculated from the average monthly return of six overlapping momentum portfolios.
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Table 11 Estimates of trading costs for the GH and JT momentum strategies. Market



Six-month buy-and-hold returns



Panel A – GH 52-week high strategy Belgium 3.52(3.41) Denmark 5.63(3.26) France 5.98(5.00) Germany 6.03(3.70) Hong Kong 5.89(2.77) Italy 6.46(5.69) Netherlands 6.32(4.52) Sweden 6.69(2.31) Switzerland 4.13(3.19) United Kingdom 10.05(5.45) Panel B – JT (12,1,6) strategy Belgium 10.66(6.88) Denmark 4.86(3.56) France 5.76(5.47) Germany 5.79(4.22) Hong Kong 1.53(0.88) Italy 6.76(6.06) Netherlands 7.38(5.38) Sweden 4.39(1.71) Switzerland 5.22(4.48) United Kingdom 9.18(5.32)



Trading costs of winners



Trading costs of losers



Turnover of winners



Turnover of losers



Proﬁts after trading costs



4.03(13.87) 5.25(53.15) 3.36(13.80) 2.60(11.77) 6.28(16.56) 2.91(17.50) 2.58(15.54) 3.25(20.18) 3.56(13.26) 5.71(20.20)



6.29(19.43) 5.97(43.63) 4.77(14.51) 4.37(11.35) 8.89(16.90) 3.53(22.59) 4.20(23.14) 5.04(14.56) 4.87(16.44) 9.04(21.90)



58.31 51.70 56.91 53.92 52.87 54.28 54.24 57.10 55.77 55.46



46.85 46.19 47.13 46.97 45.18 47.51 46.37 47.98 49.06 45.98



1.73(1.53) 0.20(0.11) 1.96(1.61) 2.73(1.72) 1.25(0.55) 3.20(2.74) 2.98(2.08) 2.56(0.87) 0.13(0.10) 2.85(1.51)



4.44(14.03) 5.42(50.31) 3.66(13.54) 3.04(11.17) 6.86(16.16) 3.00(18.69) 2.84(17.77) 3.54(17.30) 3.88(14.12) 6.49(20.46)



5.87(20.83) 5.92(34.27) 4.65(14.22) 4.30(11.14) 8.73(16.87) 3.55(20.88) 4.18(21.51) 4.82(14.39) 4.79(15.19) 8.67(20.25)



43.41 45.72 44.75 44.98 46.28 44.54 42.97 47.71 44.76 45.37



41.68 43.72 43.90 44.35 45.50 43.89 42.27 46.40 44.32 43.86



6.29(4.13) 0.20(0.14) 2.06(1.84) 2.50(1.80) 5.59(2.88) 3.83(3.27) 4.34(2.99) 0.51(0.19) 1.31(1.05) 2.46(1.35)



This table displays the average six-month buy-and-hold returns, and the trading cost estimates for the GH (in Panel A) and JT (in Panel B) momentum portfolios. Column 2 shows the six-month buy-and-hold returns. They are calculated as the return difference between the winner and loser portfolios one month after the portfolios are formed and held for six months. The winner and loser portfolios are formed based on the nearness to 52-week high measure or past twelve-month returns. Roundtrip transaction costs are estimated as a percentage of price for each stock in each calendar year following the Lesmond et al. (1999) approach. Columns 3 and 4 show the average transaction costs of winner and loser portfolios. Columns 5 and 6 show the turnover of the winner and loser portfolios, i.e., the proportion of the winner/loser stocks that are not in the same portfolio after six months. The last column reports the semi-annual returns after trading costs based on the turnover of the winner and loser portfolios. All returns, transaction costs and portfolio turnover are in percentages. The Newey–West adjusted t-statistics are in parentheses.



in three markets (Belgium, Hong Kong, and Switzerland), the momentum proﬁts do not exist any longer. The proﬁts are signiﬁcantly positive at the 5% level only in Italy and Netherlands. Panel B displays the proﬁtability of the JT momentum strategy net of transaction costs. Eight markets have signiﬁcantly positive six-month buy-and-hold returns. In particular, they are above 9% in Belgium and the United Kingdom. However, after we consider the trading costs of the JT winner and loser portfolios based on the turnover, there are only three markets (Belgium, Italy, and Netherlands) with signiﬁcantly positive JT momentum proﬁts. Lesmond et al. (2004) ﬁnd that the high trading costs lead to the illusion of the proﬁtability of the JT momentum strategy in the U.S. market. Given that the transaction costs estimates from the LOT approach is conservative and could be 30% lower than quoted spread plus commission, the results in Table 11 lend support to the view that in many markets, the momentum proﬁts turn out to be an illusion once the transaction costs are taken into consideration. 6. Conclusion George and Hwang (2004) ﬁnd that an investing strategy based on the nearness to the past 52-week high generates comparable proﬁts as the momentum strategy proposed by Jegadeesh and Titman (1993) and the Moskowitz and Grinblatt (1999) industrial momentum strategy in the U.S. market, and these proﬁts do not revert in the long run. In this paper, we conduct a comprehensive study on this 52-week high momentum strategy in 20 major stock markets.
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