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Abstract

Using daily data on the Main Board of the Malaysian stock market from January 1988 to
October 2002 and employing the strategy quite similar to Jegadeesh and Titman (1993) with some
modifications, this study provides evidence on momentum strategy. That is strategy of buying
stocks with high returns (winners) over the previous two and three months and selling stocks with
low returns (losers) over the same period. The average differences between winner portfolios and
loser portfolios in test period are 2.1% and 4.65 % in favor of winners, respectively. The result of
this study is consistent with prediction of the under reaction hypothesis. This study also analyzes
the relationship between momentum strategies and trading volume turnover (number of shares
traded divided by the number of shares outstanding). The study reveals that momentum profits are
more pronounced among high trading volume turnover stocks.
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Introduction

During the past decade there has been growing literature on the
predictability of stock returns based on the information contained in past returns.
One popular strategy is the momentum portfolio investment strategy, which
recommends buying prior winners and selling prior losers and earns abnormal
returns because prior winners will still perform better in the next period and prior
losers will still underperform in the next period. Momentum strategy is based on
the premise that market underreacts to information. For example, Jegadeesh and
Titman (1993) and Rouwenhorst (1999) find evidence of significant profits using
the momentum investment strategies. The evidence supports the idea that stock
markets under react to information.

From previous studies, the source of the profit and the interpretation of the
evidence are also widely debated. One of the theories that explain momentum
effect is behavioral or non-risk based. They argue that momentum profits provide
strong evidence of market inefficiency, and are due to stock price underreaction to
information. Some studies found that the source of profit is related to firm
characteristics i.e. size (Hameed and Yuanto, 1999; Chui, et al, 2000), book to
market ratio (Hong and Stein 1999; Lewellen, 2002), and trading volume turnover
(Rouwenhorst, 1999; Lee and Swaminathan, 2000). Another theory is provided by
the efficient market supporters who argue that risk is the main source of
momentum profits (Conrad and Kaul; 1998; Grundy and Martin, 2000; Jegadeesh
and Titman, 2001; Chordia and Shivakumar, 2002).
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In this study, we analyze the relation between momentum and trading
volume turnover (number of shares traded divided by the number of shares
outstanding) for the Malaysian stock market, as the interaction between
momentum and measures of trading volume has attracted attention for various
reasons. Momentum and trading volume are simultaneously determined in
equilibrium. Technical analyst frequently use price / volume charts and believe
that the relation between prices and trading volume provides valuable information
about future prices changes (Blume, Easley and O’Hara, 1994). There is a large
literature on the relation between price changes and trading volume over short
horizons from a few minutes to one month (Karpoff, 1997).

Literature Review

Momentum strategy is done by purchasing securities that have performed
well in the past and selling of securities that have performed poorly. Buying the
“winners” and selling the “losers” will earn positive expected profits in the
presence of positive serial correlation because current winners are likely to remain
future winners and current losers are likely to continue to be future losers.
Therefore, one implication of stock market under-reaction is positive expected
profits from a momentum investment rule.

The first paper to test the momentum strategy is Jegadeesh and Titman
(1993). Using a U.S. sample of NYSE / AMEX stocks over the period from 1965
to 1989, the relative strength portfolio are constructed by Jegadeesh and Titman .
At the end of each month, all stocks with a return history of at least 12 months are
ranked into deciles based on their past J-month return (J equals 3,6,9, or 12) and
assigned to one of ten relative strength portfolio (1 equals lowest past
performance, or “loser”, 10 equals highest past performance, or “winner”). These
portfolios are equally weighted at formation, and held for K subsequent months
(K equals 3, 6, 9 or 12 months) during which time they are not rebalanced. JT
find that the 6 x 6 momentum strategy (the sixth-month ranking, 6 sixth-month
holding period) generates returns of about 1% per month. They document that past
winners on average continue to outperform past losers, so that there is momentum
in stock prices.

The evidence of momentum in stock prices over the medium terms is well
accepted and supported for the developed market in the US. For instance, see
Chan, et al (1996, 1999), Maskowit and Grinblat (1999), Hong and Stein (1999),
O’Neal (2000), Chordia and Shivakumar (2002), Cooper et al (2004) etc. Similar
result are found on other stock markets Outside the US as well; see for example,
Schiereck, Debondt, and Weber (1999), Rouwenshort (1999), Liu et al (1999),
Chan, et al (2000), Glaser and Weber (2001), etc. However, these papers do not
cover the same period of time and the methodologies used to detect momentum
are not uniformed.

Recently, empirical and theoretical papers have analyzed the relationship
between momentum effect and measures of trading volume such as turnover. Lee
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and Swaminathan (2000) find that momentum is stronger for higher turnover
stocks in the US stock market. They also find that trading volume turnover
predicts the magnitude and persistence of momentum profits over long horizons.
Rouwenhorst (1999) uncovers that winners have higher volume turnover measures
than losers in 16 out of 20 emerging markets. Chan, et al (2000) analyze
momentum strategies implemented on international indices. They reveal that
momentum is stronger following an increase in trading volume. Glaser and Weber
(2001) also find that momentum is stronger among high volume turnover stocks.
They support the hypothesis as high returns make investors overconfident and
they will, as a consequence, trade more subsequently.

Data and Methodology

Daily prices and trading volume are obtained from Pusat Komputer
Professional, a company based in Kuantan, Malaysia. Adjustment is made to take
into account of stock splits, rights, and dividends. All companies selected for
analysis are from the main board and the period covered is January 1988 to
December 2002. The number of companies will increase every year as we add
new companies in the sample as they get listed.

To analyze the profitability of contrarian and momentum strategies, this
study employs the methodology used by Jegadeesh and Titman (1993). This study
will consider ranking periods, of » = 2 and 3 months and subsequent testing
(holding) periods of 2 = 2 and, giving two strategies. Unlike Jegadeesh and
Titman’s study, where portfolios involve overlapping periods, this study examines
non-overlapping periods. This modification can at least reduce the bias arising
from double counting resulting from the use of overlapping periods. In addition,
Pan and Hsueh (2001) found that the international momentum effect appears to
disappear when the analysis is conducted using non overlapping data. So, they
conclude that the result is simply an empirical illusion due to the use of
overlapping data.

The profits of contrarian and momentum strategies are calculated for the
returns on buy-and hold method for both winner and loser portfolios whose stocks
are ranked based on their returns over the past 2 and 3 months, labeled here as the
ranking periods (RP). Stocks are divided into 10 equal-weighted portfolios
whereby P1 represents the loser portfolio with lowest the returns, and P10
represents the winner portfolio with the highest returns. The study will focus only
on the behavior of the two extreme portfolios i.e. loser portfolios (P1) and winner
portfolios (P10). Following Jegadeesh and Titman (1993), the two extreme
portfolios are used to examine the performance of zero cost contrarian and
momentum strategies in the subsequent holding periods.

This study prefers the buy and hold returns instead of cumulative abnormal
returns because they accurately reflect the actual return that investors receive from
their investment (Barber and Lyon, 1997; and Kothari and Warner, 1997).

Daily stock returns are calculated below:
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R, =Ln|P,/P,,| (1)
where, R, = Return of security j at period t
P, = Price of the security j at the end of period ¢
P, , = Price of the security j at the end of period #-1

This study uses logarithmic returns instead of discrete returns, as they are
preferable for theoretical and empirical reasons. Theoretically, they are
analytically more tractable when linking together sub period returns to form
returns over longer interval (simply add up the sub-period returns). Empirically,
they are more likely to be normally distributed, and they conform to the
assumptions of standard statistical techniques (Strong, 1992). In addition, the use
of logarithmic returns is common in contrarian and momentum literature.

Then, buy and hold abnormal return, BHAR, are calculated as follows:

BHAR, =ll[(1+Rﬂ)—ﬁ(1+Rmt) )

where, BHAR, = Buy and hold abnormal returns of security j

R = The return of market, using the KLSE Composite Index returns

as the proxy
T = The number of day in the 2 and 3 month periods
In the following 2 and 3 months, described here as the test period (TP), the
BHAR for all stocks in the winner and loser portfolios are calculated. The mean
of these BHAR represent the cumulative buy and hold abnormal return for an
equal weighted portfolio and is measured as

1 N
LBHAR = WZBHARJ' 3)

L
Wenar = WZ}BHARJ' 4)
where W, . is the cumulative buy and hold abnormal return of the winner
portfolio, L,,,, 1is the cumulative buy and hold abnormal return of the loser
portfolio, and N is the number of stocks in each portfolio.
This procedure is replicated for each non-overlapping periods. The

cumulative buy and hold abnormal return of the loser and winner portfolios are
then averaged across all test periods:

- 1 M

L prar :H;LBHAR (&)

- 1 M

W prar = —ZWBHAR (6)
M5
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where, Lgur is the average cumulative buy and hold abnormal return of loser

portfolios, W zuar is the average cumulative buy and hold abnormal return of
winner portfolios; and M is the number test period.

The final step of the trading rule is to determine the difference between
returns on the average cumulative buy and hold abnormal return of winner
portfolios and the loser portfolios that will generate significant abnormal profit.

If the momentum strategy works, assuming zero transaction cost, then the
study will find that past winner portfolios outperform past loser portfolios in the
test period:

R,, =W uar— L prar (7)
where, R,, is the return of momentum strategy.

A t-test will then be used to determine whether the difference is
statistically different from zero.

To analyze the relationship between momentum and trading volume
turnover, the sample of the stocks must have available data on volume trading.
The daily trading volume turnover is measured as the number of shares traded on
a particular day divided by the number of shares outstanding at the end of the day.
The procedure for examining how momentum profits in the KLSE relate to
volume turnover ratio is as follows. After finding losers and winners portfolios in
the ranking period, the study also divides each portfolio of losers and winners
from P1 to P10 into three equal sub-portfolios, these are portfolios of largest
(30%), medium (40%) and smallest firms (30%). Then stocks are ranked in
descending order based on volume trading turnover. This is similar measure as
used in Hameed and Ting (2000), Rouwenhorst (1999), Hameed and Yuanto
(1999), Hong and Stein (1999), and Glaser and Weber (2001).

Results

Table 1 shows two strategies that work for momentum strategies i.e. the 2-
month ranking period, 2-month testing period (2x2 strategy) and the 3-month
ranking period and 3-month ranking period strategies (3x3 strategy). For both
strategies, the study finds that the performance of past winners remains better in
the test periods and past losers continue to under-perform in the test periods. It
implies price continuation. It also means that the average difference between the
P10 (top-winner) and P1 (top-loser) portfolio returns, which is winners minus
losers with zero-cost, during the 15-year period are 2.1% and 4.65% respectively.
These are statistically different from zero at 5% level, and that the performance of
the strategy is above the market. The more profitable momentum strategy is 3x3
strategy, which yield abnormal returns of 4.65 %. This results support the
underreaction hypothesis which suggests that the strategy of buying the winners
portfolio and selling the losers portfolio can earn profits. This is in line with the
result of Demir et al., (2004), Rouwenhorst (1999) and Bildik and Gulay (2002)
that reveal the existence of momentum profits in the medium term.
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Table 1
Profitability of Momentum Strategies
Ranking Portfolio Testing Portfolio Return Observ.
Return Period / h
Period / r Month(s)
Month(s)
2 Winner  0.299 2 Winner 0.004 88
Loser -0.218 Loser -0.017
Winner-Loser 0.021
t-statistic (2.081)*
3 Winner  0.405 3 Winner -0.002 58
Loser -0.267 Loser -0.048
Winner-Loser 0.046
t-statistic (2.052)*
Notes:

The winner (W), Loser (L), and momentum (W-L) portfolios are constructed based on the past
month stock returns. The strategy divides all stocks into two groups, i.e. winners and losers,
depending on whether the past » month cumulative returns of individual stocks are greater than the
past » month returns of the market. For each r x 4 strategy and portfolio, the table reports average /
month holding period returns (return) over the sample period and ¢ statistics. The t-statistics for W-
L indicate whether the returns from momentum strategy of buying past winner and selling past
loser to zero-cost trading strategies are significantly different from zero in the test periods. The
sample period is January 1988 to October 2002. An asterisk * indicates that the t-value is
significant at 5% level.

Focusing on the 2x2 momentum strategy, Table 2 shows that momentum
profits for high turnover (TO3), the intermediate (TO2) and low turnover (TO1)
portfolio are 51.6 %, 42.2 % and 40.1 %, respectively. Similar observations are
found for the 3x3 momentum strategy. For example, the lower turnover stock
(TO1) has a return of 60.6 %, the intermediate turnover returns (TO2) have 62.9
%, whereas higher turnover returns (TO3) have a 76.9 %. All these returns are
significant at 5 % level. Moreover, the winner portfolios drive mainly the average
performance of the momentum profits among high trading volume turnover
stocks.

This observation is similar with the result of Hameed and Yuanto (1999),
Lee and Swaminathan (2000), and Glaser and Weber (2001) who also find that the
momentum profits are stronger in the high volume turnover firms than the low
volume turnover firms. One possible explanation for the finding of a stronger
momentum effect for the stock in the higher volume turnover group might be that
highly traded stocks tend to increase the tendency of investors’ herding behavior.
These investors might overweight the past patterns and become overconfident
about the future price of such stocks and exaggerate the mispricings. Odean
(1998) proposes that overconfident traders result in market underreaction to
information by rational traders and the subsequent momentum in stock prices in
high volume stocks.
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Table 2
Momentum Returns and Trading Volume Turnover
Investment  Ranking Testing Portfolio TO1 TO2 TO3
Strategy Period /r Period / h Return Return
Month(s) Return
Month(s)

Momentum 2 2 Winner 0.208 0.278 0.354
Loser -0.143 -0.144 -0.162
W-L 0.351 0.422 0.516
t-statistic ~ (13.09)* (16.15)* (19.60)*

3 3 Winner 0.244 0.373 0.483

Loser -0.262 -0.256 -0.286
W-L 0.506 0.629 0.769

tstatisic  (12.31)*  (16.92)*  (16.56) *

Notes

The study defines turnover as the number of daily trading volume divided by the number of shares
outstanding. Monthly returns for portfolio based on independent two steps sorting procedure on
past returns and past average daily turnover were computed. Every month all stocks are sorted
independently based on the return in the past » months and grouped into ten portfolios. P10 is the
winner portfolio, P/ the loser portfolio. Then, the stocks are independently sorted based on the
average daily turnover in the » ranking months. 7O/ indicates the portfolio with the lowest 30%
turnover stocks, 702 represents the portfolio with medium 40% turnover stocks and 703 describes
as the portfolio with the highest 30% turnover stocks in the ranking period () and then held for £
subsequent months denoted as the test period. The t-statistic is denoted in the parentheses
(significant at 5 % level)

Conclusion

The success of momentum investment strategies above is a direct test of the weak
form efficient market hypothesis. It could give a serious challenge to efficient
market hypothesis if we assume that transaction costs do not influence the
arbitrage portfolios. These strategies may imply that the markets are not efficient
as future price are predictable. The weak form efficiency reveals that an investor
cannot use past security price information to consistently earn a portfolio return in
excess of returns that is in proper proportion with the portfolio risk. The evidence
of this study shows that past winners will perform better in the next period, while
past losers will perform worse in the future period.

This result is broadly consistent with prior empirical research on price
momentum and turnover. Momentum is stronger among high trading volume
turnover. This finding of this study contributes to a better understanding of the
momentum effect. In addition, this result evaluates competing explanation for the
momentum effect.

The reported expected returns above do not take into account transaction
cost. The exact quantification of transaction cost is therefore left for future
research.
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