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Abstract
This paper investigates the presence of abnormal returns through the
use of trading strategies that exploit the predictability of short run
stock price movements. Based on historical returns of the largest set
of individual securities in the UK stock market examined to date,
this paper identifies profitable momentum trading strategies as
investment tools over the period 1955-96. Our results show that
returns on trading strategies cannot be accounted for by a simple
adjustment for beta-risk. Although we find evidence of size effect in
the UK stock market, this phenomenon cannot explain the
momentum profits. However the paper finds that these profitable
investment strategies are only apparent in the sub-sample 1977-96,
and are not present in the earlier 1955-76 period. The implication is
that momentum is not a general feature of the UK stock market, but
is only apparent over certain time periods.
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1.

Introduction
Recently there has been much work on the profitability of trading strategies in

stock markets. This work stands in stark contrast to the previously well-accepted
doctrine of the efficient markets hypothesis. Under the null hypothesis of weak-form
market efficiency, the performance of portfolios of stocks should be independent of
past returns. However empirical research has shown that asset returns tend to exhibit
some form of positive autocorrelation in the short to medium term; but mean-revert
over longer horizons. There are two prevalent types of trading methodologies used to
take advantage of serial correlation in stock price returns: momentum trading and
contrarian strategies. At one end of the spectrum, momentum strategies rely on shortrun positive autocorrelation in returns and generates abnormal profits by buying past
winners and selling past losers. Liu, Strong and Xu (1999) report on the profitability
of momentum strategies in the UK over the period 1977-96. In contrast contrarian
strategies are based on negative serial correlation in stock prices such that selling
winners and buying losers generates abnormal profits.

The current paper assesses the profitability of momentum strategies on the UK
stock market using the most comprehensive set of data available to date. This is
important since any rejection of the efficient markets hypothesis, may be a
consequence of short span of data, and raises the question as to whether the
documented rejection of the efficient markets hypothesis is a property of the sample or
whether it is a more detailed empirical regularity. In fact Liu, Strong and Xu (1999)
argue that their momentum results are robust across two sub-samples in their dataset .
However we find that extending the data on UK returns back to 1955, the momentum
effects apparent from 1977 onwards do not exist in the earlier period 1955-76. The
next section presents an overview of both the theoretical and empirical literature on
serial correlation in stock prices. Section III describes the data set in detail, Section
IV covers the methodology and safeguards applied to this study, Section V presents
the empirical results, Section VI explores the empirical findings after controlling for
risk. Section VII further examines the effect of size on the empirical results, and
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Section VIII holds the conclusion to the overall findings of this paper.

2.

Literature Review
In recent years, there has been a surge of articles on the predictability of asset

returns based on historical returns. DeBondt and Thaler (1985, 1987) identified long
run return reversals; which suggest that contrarian strategies of selling past winners
and buying past losers generates abnormal returns.1 Other papers [Fama and French
(1988), Lo and MacKinlay (1988), Porterba and Summers (1988) and Jagadeesh
(1990)] also documented evidence of negative serial correlation in long horizon stock
returns, but positive correlation at shorter intervals2. Positive autocorrelation at shorttime intervals suggests that momentum strategies might yield profitable trading
opportunities. Jegadeesh and Titman (1993, 1995) document significant positive
returns when stocks are bought and sold based on short-run historical returns. Firms
with higher returns over the past 3- to 12- months subsequently outperform firms with
lower returns over the same period. Using data from the NYSE and stocks listed on
the American Stock Exchange (AMEX) from 1965 to 1989, they ranked stocks in an
ascending order based on their past 3- to 12- month returns. Based on this ranking,
ten equally-weighted deciles of stock portfolios are formed.

The top decile is

classified as the ‘loser’ decile and the bottom decile is known as the ‘winner’ decile.
In each overlapping period, the strategy was to buy the winner decile and sell the loser
decile with holding periods of 3- to 12- months. Abnormal returns were documented
with this trading strategy; however, the profits generated in the first year after
portfolio formation dissipates in the following two years. In addition Grinblatt and
Titman’s (1989) paper indicated the success of mutual funds which use momentum
strategies as an investment tool for selecting stocks. Grundy and Martin (1998), use
the Fama-French three factor risk-adjusted returns model to document profitability of
1

For the UK Power, Lonie and Lonie (1991), MacDonald and Power (1991), and Dissanaike (1997)
find that contrarian strategies based on monthly returns of UK companies yield abnormal profits.
Though Clare and Thomas (1995) using randomly selected UK annual returns data from the period of
1955 to 1990 conclude that the documented overreaction was a manifestation of small firm effect.
2
These findings are contentious, and a number of arguments have been suggested that would
reduce the profitability from exploiting these contrarian patterns: risk [Chan (1988), Ball and Kothari
(1989), Fama and French (1996)], size effects [Zarowin (1990)], microstructure effects [Kaul and
Nimalendran (1990), Lo and Mackinlay (1990)].
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more than 1.3 percent per month using momentum strategies on NYSE and AMEX
stocks over the period 1966 to 1995. Moskowitz and Grinblatt (1999) document
strong momentum effect across industries. When stocks from past winning industries
are bought and stocks from past losing industries sold, the strategy appears to be
highly profitable, even after controlling for cross-sectional dispersion in mean returns
and likely microstructure differences. Conrad and Kaul (1998) in a study on NYSE
and AMEX securities between the period of 1926 to 1989 document the success of
contrarian strategies at long horizons and momentum trading strategies at medium
horizons. Chan, Jegadeesh and Lakonishok (1996) find that momentum effects are
distinct from post-earnings announcement drift.

The momentum anomaly is not confined to the US. Rouwenhourst (1998) tested
the profitability of momentum strategies in international equity markets. Monthly
total returns from 12 European countries during the period 1980 to 1995 are used to
form relative strength portfolios. After correcting for risk, it was found that winner
portfolios outperform loser portfolios by more than 1 percent per month and the
overall returns all momentum portfolios are significantly correlated to findings for the
US market by Jegadeesh and Titman (1993). Using monthly returns from stock
indices of 16 countries for the period of 1970 to 1995, Richards (1997) find that the
momentum effect is strongest at the 6-month horizon with an annual excess return of
3.4 percent.

For horizons longer than one year, ranking period losers begin to

outperform winners with an average annualised excess returns of more than 5.8
percent. A recent paper by Liu, Strong and Xu (1999) show the presence of
momentum profits using weekly UK stock prices over the period of January 1977 to
December 1996. Controlling for systematic risk, size, price, book-to-market ratio, or
cash earnings-to-price ratio did not eliminate momentum profits.

They further

conclude that the momentum effect is derived from market underreaction to firmspecific information.

It is apparent from the above studies that over short to medium-term (i.e., 3- to
12- month) horizons, momentum strategies are most profitable; while contrarian
strategies prove to be more profitable over the very short-term (i.e., 1- to 4- week) and
long-term (i.e., 36- to 60- month) horizon.
5
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While most of the empirical works point to some level of predictability in stock
returns, there is widespread disagreement about the underlying explanation for this
type of predictability. A number of theoretical models of investor behaviour have been
proposed to explain these serial correlation properties in stock prices. Daniel,
Hirshleifer and Subrahmanyam (1998) base their theory on investor overconfidence,
and changes in confidence arising from biased self-attribution. DeLong et al. (1990)
and Jegadeesh and Titman (1993) point out that positive feedback traders tend to force
prices of equities to overreact and move away from their long-run values temporarily
as these “trend-chasers” reinforce stock price movements even in the absence of
fundamental information. Baberis, Shleifer and Vishny (1998) present a model
consisting of a representative investor who believes that earnings tend to move
between two different “states” or “regimes” (i.e., earnings either mean-revert or
trend); even as earnings follow a random walk in the model. Berk, Green, and Naik
(1999) suggest that when firms exploit advantageous investment opportunities, they
tend to change their non-systematic risks in a predictable manner, which will generate
predictable patterns in returns. Hong and Stein (1999) propose a model which focuses
on externalities that result from interactions between heterogeneous agents rather than
the psychology of the representative agent. In a follow up paper Hong, Lim and Stein
(2000), test this model and conclude that firm size and residual analyst coverage play
an important role in determining profitability in momentum strategies.

3.

Methodology and Data
The aim of this paper is to test the null hypothesis of weak form stock market

efficiency that states that time series returns are independent over any time horizon.
That is, when returns are defined over short intervals, they are serially independent
under the Efficient Market Hypothesis (EMH). To the extent that the null hypothesis
is rejected, returns observed over different time intervals will display some form of
serial correlation or predictability based on the prescribed set of trading strategies.
Portfolios are formed on the basis of past returns. The top batch of the ranked and
sorted stocks is labelled as the ‘loser’ portfolio and the bottom ‘winner’ portfolio.
Momentum strategies form portfolios on the basis of past short-run returns, by buying
winner portfolios and selling loser portfolios.
6

MOMENTUM IN THE UK STOCK MARKET

We test the empirical implications of forming winner-loser portfolios in the UK
market which involve the simultaneous sale of loser stocks and the purchase of winner
stocks; hence resulting in zero net investment. The efficiency market hypothesis
predicts that these winner-loser portfolios will yield zero profits. However if asset
prices exhibit mean-reversion or overreaction, the winner-loser portfolios will
generate profits over some horizons in the sample period.

The test for the profitability of momentum trading strategies in the paper will be
based on the methodology used by DeBondt and Thaler (1985, 1987) and Jegadeesh
and Titman (1993)3. These papers assess the profitability of JxK trading strategies,
where securities are assigned to portfolios according to a ranking in period t based on
the previous J months’ returns. In month t, we form a winner-loser portfolio, where an
investor goes short on the loser portfolio and takes on a long position on the winner
portfolio for the following K month horizon. Thus, based on J months of historical
data, portfolios are held on for horizon of K months after being executed in month t.
Jegadeesh and Titman (1993) classify the top decile of performing stocks as winners
and the bottom decile as losers. Of course different definitions of winners and losers
may actually produce significantly different results. We follow the Jegadeesh and
Titman (1993) and Liu, Strong and Xu (1999) methodology of decile portfolios.

This paper examines a large sample of historical returns from January 1955 to
December 1996 of all companies on the London Business School London Share Price
Database (LSPD) tape. This tape consists of all companies quoted on the London
Stock Exchange since 1975. For the period before 1975 the file is made up of a
number of different samples. As well as a random sample of 33% of the companies
quoted on the Exchange between 1955 and 1974, there are 33% of new issues in each
year 1955-74. The tape also includes the 500 largest companies by market value in
January 1955, and the 200 largest in December 1972, plus all 100 companies in the
brewing industry. There are a total of 1,571 securities in the sample starting in January
3

This study will be based on log returns instead of raw returns. Conrad and Kaul (1993) and Ball et al.
(1995) point out that results documented by DeBondt and Thaler (1985, 1987), Chan (1988), Ball and
Kothari (1989), and Chopra et al. (1992), suffer from measurement errors as raw returns were used in
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1955, and as securities enter and leave the Exchange over the next 40 years, there are
over 6,600 securities in total over the entire sample period. Portfolios will be formed
based on historical share price performance and the monthly stock returns data are
also taken from the LSPD tapes.4

For every stock i on the LSPD tape without any missing values between test
intervals, an equally weighted portfolio of losers and winners are formed based on
cumulative monthly returns. The procedure is repeated up to 64 times (i.e., once for
each J x K trading strategy) using non-overlapping observations starting January 1955
to December 1996.

Securities are selected based on their returns over the past 3 to 24 months.
Holding periods examined will also vary from 3 to 24 months. The trading strategy
consists of three basic steps.

First, individual stocks are ranked according to

Cumulative Continuous Returns (CCR) for each stock i on past J months of
continuously compounded monthly returns in the initial portfolio formation period.
−J

CCRi = ∑ Rit
t = −1

where
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where Rit is the log-return in month t for company i, Pt is the last traded price in month
t, Dt is the dividend declared ex-dividend during month t, and Pt-1 is the last traded
price in month t-1. The continuously compounded monthly LSPD returns are assumed
to be temporally independently and identically distributed (IID): returns are assumed
to be normally distributed, identically distributed over time, and independent over
estimating portfolio performance.
4
Ariel (1987) documents higher returns on days immediately before and after the first half of calendar
months from 1963 through 1981 in the US market; however, this should not affect the findings of this
paper as profits are calculated based on strategies where the closing price on the last day of month are
consistently used as a reference point throughout the test period.
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time, although conceivably cross-sectionally correlated.

Second, in each month t, the entire series of securities at that date is divided
into ten equal deciles in ascending order based on CCRis. Securities are assigned in
equal numbers to each of the ten portfolios. The top decile (decile 1) is designated the
‘loser’ portfolio and the bottom decile (decile 10) ‘winner’ portfolio. In month t, we
form a winner-loser portfolio whereby an investor goes short on the loser portfolio
and takes on a long position on the winner portfolio.

The profits of the above strategies are calculated for the returns on buy-andhold returns for both the winner and loser portfolios. The trading strategies are
replicated for each stated period and the mean returns for each horizon is simply the
average of all the replications.

The final step of the trading rule is to determine the profits of a winner minus
loser portfolio ( R winner −loser ) where the mean monthly returns from past loser portfolios
( R loser ) are subtracted from mean monthly returns of past winner portfolios ( R winner ):

R winner −loser = R winner - R loser

Under the null hypothesis of weak form market efficiency, the EMH would
predict that the average returns on the winner-loser portfolio is zero.5

If the returns

on these arbitrage portfolios ( R winner −loser ) are significantly different from zero, we can
reject the weak form of the EMH; assuming that transaction costs do not influence

R winner −loser .

A significant and positive value for R winner −loser would support the

findings of previous empirical work carried out in the US and UK. In other words, the
5

The winner-loser portfolio test statistic is:

µ winner − µ loser
2
σ winner
σ2
+ loser
N winner N loser

where µwinner is the mean monthly return on winner portfolio, σ2winner the variance of winner portfolio,
Nwinner the number of observations in the winner portfolio, µloser the mean monthly return on loser
portfolio, σ2loser the variance of winner portfolio, Nloser the number of observations in the winner
portfolio.
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null hypothesis of market efficiency is tested against the alternate hypothesis of the
predictability of stock prices based on past returns. That is, if the momentum strategy
is profitable, past winners should outperform past losers:

R winner - R loser > 0

The profits on these arbitrage portfolios are returns generated from going long
and short one dollar in winners and losers, respectively (i.e., the difference in returns
on winner and loser portfolios). If there are evidence of momentum in the stock
market, the winner-loser portfolios will generate significant abnormal profits. The
payoff generated by buying the winner stocks and selling the loser stocks is equivalent
to the excess return of a zero cost portfolio with an initial net investment of zero.

4. Potential Problems and Safeguards
The investment horizons considered span between 3 months to 24 months. As
such, only the direct difference of winner-loser portfolio returns will be reported
instead of abnormal returns for each portfolio. This is because of the sensitivity of
abnormal returns to the performance benchmark used over long horizons, as
highlighted by Dimson and Marsh (1986). Kothari and Warner (1997) also point out
that tests for long-horizon abnormal returns around firm-specific events are severely
misspecified. In addition the methodology of carrying out a portfolio-to-portfolio
comparison is conceptually akin to the control firm-to-firm approach suggested by
Barber and Lyon (1997) to help correct misspecified abnormal returns based test
statistics.

Since we use LSPD returns for this study, the monthly returns are computed from
the last traded price in any month, and we acknowledge that the use of transactions
prices potentially induces bid-ask bounce effects in our data. Serial correlation can be
induced by bid-ask spread effects when the last price of the ranking period is also the
first price of the post-ranking period. To overcome the potential bid-ask bounce
effects and seasonality effects, Liu, Strong and Xu (1999) used monthly returns
computed from weekly Datastream price quotes for their empirical investigation. The
10
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Liu, Strong and Xu (1999) study uses data from 4,182 UK companies available from
Datastream for the period January 1976 to December 1996 with 3-month to 12-month
test intervals. Our test is more robust as we use a total of 6,600 securities from the
LSPD tapes for period January 1955 to 1996 with test intervals of 3-month to 24month trading strategies. In fact he bid-ask bounce effect is likely to overstate
contrarian profits, but understate momentum returns. Since the bid-ask bounce effect
is likely to be more pronounced for illiquid smaller companies, in our sample valueweighted decile portfolios could be constructed to help minimise the possible bid-ask
bounce effects. We will checkout the role of firm size in the computation of
momentum profits.

Another issue is the importance of transactions costs.

Some of the trading

strategies implied by our winner-loser portfolios can be transaction intensive,
especially with overlapping test periods where up to an average of 300 transactions
take place in a week. Naturally, it is possible to modify the strategy to reduce the
frequency of trading (i.e., by random selection of N percent of stocks from each decile
or, do so by further dividing the top and bottom deciles into sub-deciles for investment
purposes). Also, institutional traders can often secure substantial trade discounts
relative to individual retail investors.

Second, stocks with smaller market

capitalisation are more likely to be traded at a wider bid-ask spread compared to firms
with larger market capitalisation. Third, it is possible to reduce overall transaction
costs substantially with the use of options to achieve the same level of exposure.
However, the aim of this paper is not to search for low transaction cost versions of
trading strategies but rather, to identify stock price reversals and momentum in the UK
market within a reasonable framework. As such, portfolio profits in this study are
made under non-specific transaction cost assumptions.

The tests are performed on portfolio returns computed over non-overlapping time
periods. The drawback of conducting such non-overlapping tests for long horizons is
that first, there is an inevitable loss of information, and second, there is a chance that
economic cycle may be a major component in determining the outcome of contrarian
and momentum strategies due to the limited data range. However, Smith and Yadav
(1996) conclude that for explanatory variables with serial correlation, General Method
11
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of Moments (GMM) estimators perform worst than non-overlapping regressions in
producing standard errors (i.e., generating empirical size probabilities above that of
their respective theoretical values). To test the robustness of the results, the data is
truncated into two sub-periods.

5.

Empirical Findings
This section evaluates the profitability of momentum investment strategies

described in the previous section. The strategies were applied to all securities with
non-missing returns listed on the London Stock Exchange between January 1955 and
December 1996.

5.1.

Non-Overlapping Observations (January 1955 to December 1996)

Table I gives a detailed breakdown of returns based on non-overlapping observations
from January 1955 to December 1996 with a J lag-holding period where the J lags
range from 3-month to 24-months in three month intervals. The table then reports
profitability of each of the J strategies over the following K horizons where the K
horizons also range from 3-month to 24-month. In fact there are 8 reported lags and 8
horizons in total (i.e., 3, 6, 9, 12, 15, 18, 21, 24-month intervals for every J x K
strategy). For each of these 64 strategies a total of eight summary statistics are shown:
the loser portfolio mean monthly return, loser portfolio monthly standard deviation,
number of observations for the loser portfolio, winner portfolio mean monthly return,
winner portfolio monthly standard deviation, number of observations for the winner
portfolio, winner-loser portfolio mean monthly return, and test statistic for the winnerloser portfolio (see footnote 5).

<Table I>

Most of the average returns for winner minus loser portfolios for the 64
strategies in Table I are positive and statistically significant. The results show a total
of 24 trading strategies that are positive and statistically significant at the level of at
least 90 percent. The most profitable strategy is the 12 x 6 momentum strategy with a
winner-loser portfolio that earns an annualised return of 16.2 percent. This outcome is
consistent with results of overlapping test periods of Jegadeesh and Titman (1993) and
12
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non-overlapping test intervals by Liu, Strong and Xu (1999). For multiple tests of the
efficient markets hypothesis, the Bonferroni method is used to guard against the
eventuality of non-independent k tests. Even with an adjusted critical value at 3.29,
the 12 x 6 strategy stays significant at a level of 99.95 percent. In fact a total of 10
strategies remain significant at the new higher critical value. Note that the 3x3 strategy
actually yield significant negative returns implying that in the very short run a
contrarian strategy would be profitable. Also at the other end of the trading strategy
range, for the 24-month ranking period none of the subsequent returns on the winnerloser portfolio are significantly different from zero, and in fact a number of returns are
negative. This suggests that over longer periods returns are negatively correlated.

The returns are mostly leptokurtic (more so over the short horizons) and
negatively skewed for the entire series with the kurtosis tapering off as the time
horizon increases. This is expected as over long horizons, the Central Limit Theorem
applies and the returns tend to be closer to the normal distribution. Figure 1 graphs the
returns for winner-loser portfolios across investment horizons for all 8 ranking
periods.

<Figure 1>

As can be seen from the figure, each of the strategies based on past returns
exhibit a peak at around the 6 to 9-month holding period with subsequent returns
tailing off to be insignificant, and even negative. We observe a pronounced upward
drift in the returns as we progress from a 3-month up to a 12-month ranking period,
such that the 12-month ranking period more-or-less dominates all other ranking
periods in terms of subsequent investment returns. The drift downwards of longer
length ranking periods continues into the negative domain as the lagged past returns
periods are lengthened. Of the 24 statistically significant trading strategies, most of
them are can be found between the 6- to 12-month investment horizons based on 6month to 15-month ranking periods. All investment horizons for the winner-loser
portfolio beyond 15-months yielded insignificant profits. Notice the returns seem to
slip into the negative domain quicker as the ranking period increases. This suggest
that momentum strategy is profitable in the short- to medium-time horizon but
13
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contrarian trading strategies are more profitable at very short intervals and over the
long run as we observe a reversal in stock returns.

5.2.

Non-Overlapping Observations (January 1955 to December 1976)
In Table II we report the returns of winner and loser portfolios from non-

overlapping observations for the first series of truncated data from January 1955 to
December 1996 with a 3-month to 24-month lag-holding period. The table reports
profitability of investment strategies over 8 horizons in total (i.e., increment of 3month intervals for every J x K strategy).

<Table II>

Results from this truncated series are significantly different from the
comprehensive data set. The returns on winner and loser portfolios in this sub-period
are mostly positive but insignificant except for the 18x3 trading strategy where the
winner-loser portfolio yield an average annualised return of 13.8 percent. Apart from
this momentum strategy the only other statistically significant winner-loser portfolios
was the 3x3 and 3x6 contrarian trading strategies which yielded an annualised profit
of 14.04 percent.
<Figure 2>

Figure 2 plots the holding period returns for each of the 8 strategies for the
first sub-period. In contrast to figure 1 it can be seen that the pattern of returns is much
flatter, though again their is a tendency for negative returns for longer ranking periods,
and a longer holding periods. Only the 18x3 strategy breaks through the 0.005 per cent
barrier, in contrast to figure 1 where 10 strategies did so.

5.3. Non-Overlapping Observations (January 1977 to December 1996)
Table III reports the returns for strategies based on non-overlapping
observations from for the second series of truncated data from January 1977 to
December 1996 with a 3-month to 24-month lag-holding period. The table again
reports profitability of the strategies over 8 horizons in total.
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<Table III>

The results presented in Table III and plotted in figure 3 are notably different
from those in Table II. All profits from winner-loser strategies formed from a 3month ranking period are positive and significant. The 6 to 18-month strategies yield
positive returns over all return horizons and up to a 12-month horizon are typically
significant. There is a downward drift to returns on the winner-loser portfolio as the
investment horizon increases, but it is only for the 21 month and 24 month ranking
period strategies that there is any negative returns, and only at long investment
horizons. The evidence on profitable very short-term contrarian strategies has also
disappeared. Almost half of the strategies yield significant positive returns, and break
though the 0.005 barrier. The 18x3 strategy is the most profitable yielding an average
return of 23.6 percent, though this seems slightly anomalous. A more general pattern
seems to be that returns increase at short investment horizons as we move from the 3month up to the 9-month raking periods, and thereafter start to fall off, though still
yielding positive and significant returns. The evidence in this table are most closely
comparable with the Liu, Strong and Xu (1999) dataset.

<Figure 3>
.
6.

Empirical Findings After Controlling for Risk
We know that riskier investments generally yield higher returns than investments

that are free of risk, so that the fact that the results from the previous section have
shown that returns on winner portfolios dominate returns on loser portfolios may be
because the securities in the winner portfolio are riskier. With the use of Capital
Asset Pricing Model (CAPM), we are able to quantify of the trade-off between risk
and expected return.

With the market portfolio as exogenous and conditional on the realised return of
individual assets, the CAPM model offers a testable prediction of betas. Thus, to
investigate whether time varying risk beta risk explains the phenomenon observed, the
Ordinary Least Squares (OLS) estimator of the slope coefficient in the market model

15
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is used to estimate the respective portfolio betas6 :
Rit = αi + βimRmt + eit

where Rit is the realised of portfolio i at time t, Rmt is the realised return of the market
portfolio7 at time t and eit is the zero mean disturbance term. We use this regression
method to obtain the beta of each of the respective decile portfolios. Rather than
report the results for all 64 trading strategies, we concentrate on the symmetric
strategies 3x3, 6x6 etc. The t-statistics is the table are based on the null hypothesis of
a unity beta for the market portfolio instead rather than zero.

<Table IV>
<Figure 4>

Table IV shows that portfolio betas of extreme portfolios (both winner and
loser) peak across the board for all trading strategies: the t-statistic however, show
that the mid-range betas are statistically more significantly different from unity than
compared to that of extreme winner and loser deciles. There is a tendency for the
betas of the loser portfolios to be slightly higher than the betas for the winner
portfolios. In the final row of the table we report the results of a t-test on the
difference in the betas of the winner and loser portfolios: the evidence is inconclusive
that the betas of winner deciles are larger (or riskier) than that of loser deciles.

<Table V>
<Figure 5>

We repeat the test on the values of the decile portfolio betas for each of the
two sub-periods. Results from Table V relate to the first sub-period, January 1955 to
December 1976, are similar to figures presented in Table IV. Table V shows that

6

This is based on the Sharpe-Lintner capital asset pricing model (CAPM) excess-return market model:
(Rit - Rf) = αim + βim(Rmt - Rf) + eit. The intercept term αi is transposed as [αim - Rf(βim – 1)] instead of
the prevalent Jensen performance index.
7
We use the mean equally-weighted returns of all securities listed on the London Stock Exchange as a
broad-based benchmark for the market portfolio.
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again the betas of the extreme portfolio peak across the board for all trading strategies,
with a tendency for the winner portfolios to have slightly higher betas. However the tstatistic on the difference between the betas of the winner and loser portfolios reported
in the last row of Table V indicate an insignificant difference.

<Table VI>
<Figure 6>

Table VI and Figure 6 reports the results of the beta regressions for the second
sub-period January 1977 to December 1996, and in this case the betas of the winner
portfolios are less than the betas of the loser decile. Again though the differences are
insignificant.

The above result confirms that returns on trading strategies cannot be
accounted for by a simple adjustment for beta-risk, because the Winner and Loser
portfolios generated cognate beta estimations. These beta values suggest that the
returns from trading strategies exploiting both positive and negative serial correlation
cannot be easily explained by simple beta risk. We document momentum in the UK
stock market, even after attempting to control for risk.

7.

Empirical Findings After Controlling for Size
Market capitalisation (size) is defined as the current share price multiplied by the

number of common shares outstanding. Banz (1981) was one of the first to note that
firms with lower market capitalisation (small firms) tend have higher sample mean
returns.

DeBondt and Thaler (1987) aruge that the winner-loser phenomena is

primary not size effect; however, their finding show that on average, winners are twice
as large as losers.8 Zarowin (1990) also find that losers are usually smaller than
winners based on 3-year sample periods. Fama and French (1992) further demonstrate
the small firm effect with findings of smaller firms generating higher returns than
larger firms do. Berk (1997) attributes the higher returns of smaller firms to higher
discount rates - because smaller firms are generally riskier than larger firms, their
8

No statistical test was performed to verify the equality of size between these two groups by DeBondt
and Thaler in their paper.
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higher discount rates yield higher average returns over long time periods.

We examine the effect of size on returns in this paper by comparing the
difference in market capitalisation between winners and losers. We concentrate on the
second sub-period of the full sample, since it was over this period that the momentum
profits were most significant. As before, we rank all British registered companies
quoted on the London Stock Exchange since January 1977 based on their 3-month to
24-month historical returns. The stocks are then sorted into ten equally-weighted
deciles in ascending order; that is, the top decile (decile 1) consolidates as the loser
portfolio and the bottom decile (decile 10) is the winner portfolio.

The unique

company identification number of each company is then matched with the LSPD
market capitalisation file to obtain the respective market values,9 and the market
capitalisation of each decile is computed by averaging the cumulative total of the
decile portfolio. To be included in this investigation, a firm must have non-missing
values in both the LSPD returns and market capitalisation files.

<Table VII>
<Figure 7>

Table VIII shows results obtained by using unadjusted rates of market
capitalisation for the period of January 1977 to December 1996. It can be seen that
the average size of a security in each decile rises as we move from the loser decile up
to decile number seven, however in the last three deciles, the small size effect is
present in and average market capitalisation falls as we move to the winner decile..
The market capitalisation of loser portfolios is smaller than that of winner portfolios
across the board. The result of statistical test performed to test the equality between
these two groups is shown in parenthesis in the last row of Table VII. Our finding in
this section is identical to evidence presented by Liu, Strong and Xu (2000) where
market capitalisation peaks around the mid-range deciles with loser portfolios smaller
9

Zarowin (1990) and Fama and French (1992) also perform tests on the effect of size on past period
performance on returns. Their method ranks stocks based on size first before sorting them into loser
and winner deciles within the individual size decile. Our investigation on the other hand, involves the
ranking of stocks by returns followed by the analysis of size for the individual winner and loser decile.
However, we follow DeBondt and Thaler (1985) and Zarowin (1990) procedure of dropping a firm
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than winner portfolios. However, it is crucial to note that we can attribute the size
phenomenon to abnormal profits only if losers (winners) are consistently larger or
smaller than winners (losers) in periods when they outperform each other. While it is
true that losers have a tendency to be smaller than winners, only 2 out of 8 test periods
are statistically significant when tested for equality between these groups. Moreover,
statistically significant momentum profits are only present in holding periods of 3 to 6
months. Consequently, the difference in size between loser and winner portfolios
cannot explain momentum profits.

<Table VIII>
<Figure 8>

Table VIII demonstrates that the size test holds results to the inflation-adjusted
market capitalisation with 1977 as the base year. The result acquired with adjusted
rate of market capitalisation is identical to that of the unadjusted rate. Loser portfolios
are smaller than winner portfolios across the entire test period. Again we observe that
losers have a tendency to be smaller than winners. However, only 3 out of 8 test
periods are statistically significant when tested for equality between these groups.
Once more, we find some evidence of size effect in the UK stock market; nonetheless,
this phenomenon can neither contribute to nor explain momentum and contrarian
profits.

9.

Conclusions
This paper has tested the profitability of momentum trading strategies in the UK

stock market. It did so by examining profits generated by extreme decile portfolios
formed on historical returns. Overall, returns from winner minus loser portfolios are
positive and significant over practically all investment horizons up to 24 months after
the portfolio formation. There is strong evidence of momentum effect over the shortto medium-term horizons, where an investor takes on a long position on winner
portfolio and sells the loser portfolio.

from the test sample once a missing return is detected.
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The defining feature of the random walk in stock prices is that successive
changes are uncorrelated, and deviations from this characteristic essentially imply that
the market is not necessarily efficient. However when we split our sample into two
sub-periods from 1955-76 and 1977-96, we found that although the momentum
strategy was profitable over the latter period, there was little evidence of momentum
profits over the earlier period. Hence the profitability of momentum strategies over the
entire sample is due to the high profitability of strategies over the latter half of the
sample. This is an important result, because it indicates that positive serial correlation
in UK stock prices is not a general feature of the whole sample, but is only confined to
sub-samples. One possible reason for this result could be due to the less volatile pre1976 market as reported by earlier studies on random walk models for stock prices.

We have also investigated the notion that winner portfolios were probably riskier
than loser portfolios, thus accounting for their superior returns. Our results show that
returns on trading strategies cannot be accounted for by a simple adjustment for betarisk.

We find evidence of size effect in the UK stock market; however, this

phenomenon can neither contribute to nor explain momentum and contrarian profits.

In conclusion our results confirm the presence of momentum in the UK market
over the period entire 1955-96, but we note the strong caveat that most of these profits
were generated over the second half of the sample, with the implication that
momentum was not a general feature of the UK stock market over this whole period.
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Figure 7
TEST PERIOD UNADJUSTED MARKET CAPITALISATION BASED ON HISTORICAL RETURNS
(JANUARY 1977 TO DECEMBER 1996)
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Figure 8
TEST PERIOD ADJUSTED MARKET CAPITALISATION BASED ON HISTORICAL RETURNS
(JANUARY 1977 TO DECEMBER 1996)
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