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Short-Term Contrarian Investing —Isit Profitable? ...
Yesand No

Abstract:

In this paper we investigate short-term contrarian investment drategies in the Audrdian
sock market usng weekly data of those stocks comprisng the All Ordinaries Index during
the period 1994 to 2001. We find both the Lo and MacKinlay (1990) equal-weighted
drategy and a new vdue-weghted drategy yidd datidicdly dgnificant  short-term
contrarian profits.  Importantly, these observed profits could not be fully explaned by
measurement errors such as bid-ask bounce or by risk, seasondity or volume. Profits are
largely related to firm dze with overreaction to firm specific information being the primary
source of short-term contrarian profits in Audtrdlia.  However, when a ‘practicd’ $ort-term
contrarian drategy including ressonable transaction cogts is implemented, dl profits vanish.
Thus, while the contrarian gpproach is not viable as a stand-aone drategy, we argue that it
is vaue-enhancing when employed as an overlay draegy, paticulaly in the context of
managed funds.



1. Introduction

Evidence of stock prices exhibiting negative serid correlaion has been well known for over
30 years (see for example, Fama, 1965; Cootner, 1964; French and Roll, 1986; Lo and
MacKinlay, 1988 and 1990; Lehmann, 1990; Jegadeesh and Titman, 1993). When negative
serid corrdation is found to exist it may be possble to develop econometric models to
profitably forecast future prices merdly from observing historica prices. The question of
whether such contrarian invesment drategies have merit has fostered a somewhat
controverdd aea of finance research.  While there exigts a dgnificant body of literature
detalling the anorma profits generated from the short-term contrarian investment Strategy
(see for example, Lehmann, 1990, Lo and MacKinlay, 1990, Jegadeesh, 1990 and
Jegadeesh and Titman, 1995), there is consderable evidence that refutes the ‘overreaction
hypothesis as a primary source of observed profits.

To address some of the issues surrounding the potentid sources of short-term
contrarian profits, Lo and MacKinlay (1990), henceforth LM, andysing US weekly stock
prices, introduced a decomposition process 0 as to determine whether the lead-lag effect or
an overreaction to firm specific information was the primary source of short-term contrarian
profits. Based on ther research, LM concluded that a lead-lag rdaionship of Sze-sorted
portfolios explained mogt of the contrarian profits. LM postulated that the source of short-
term contrarian profits was not a result of the overreaction hypothess but rather was the
result of a lead-lag effect on stock prices. In their findings they attributed less than 50% of
the profits to overreaction and argued that a lead-lag effect generates the mgority of the

observed short-term contrarian profits.

L A lead-lag effect exists for example when some stocks react more quickly to information (‘leading’ stocks)
than others (‘lagging’ stocks). Negative serial correlation witnessed in these stocks may therefore be a result
of thislead-lag phenomenon.



Jegadeesh and Titman (1995), henceforth JT, examine the New York and American
stock exchanges for the presence and possible sources of short-term contrarian profits. Like
LM, JT sought to decompose profits into two main components, a component due to the
lead lag effect as proposed by LM and a component due to an overreaction to firm specific
information.  After detaling some disagreement with LM’s decompogtion methodology, JT
employ an dternaive methodology to that used by LM. JT find that observed short-term
contrarian profits are predominantly the result of an overeaction to firm gpecific
information and not the result of lead-lag effects as suggested by LM. Furthermore, JT find
only a vey gmdl fraction (less than 1%) of the short-term contrarian profits can be
atributed to the lead-lag effect. Mun, Vasconcellos and Kish (1999) and Ni, Lui and Kang
(2002) dso conclude that the primary source of short-term contrarian profits is an
overreection to firm specific information.

Others argue the exigence of short-term contrarian profits is not the result of lead-
lag effects or an overeaction to firm gpecific information. The man drands of this
literature have debaed the following as possble dtenaive (patid) explanations
measurement errors such as those induced by bid-ask bounce (eg. Conrad and Kaul, 1993,
Boudoukh, Richardson and Whitelaw, 1994 and Conrad, Kaul and Gultekin, 1997), fim
sze effects (eg. Zarowin, 1990 and Chopra, Lakonishok and Ritter, 1992), time varying
market risk (eg. Chan, 1988, Bal and Kothari, 1989, Conrad and Kaul, 1989, LM, Chang,
McLeavey and Rhee, 1995 and Hameed, 1997), seasondlity effects (eg. Zarowin, 1990 and
Chopra, Lakonishok and Ritter, 1992), trading volume (eg Conrad, Hameed and Niden,
1994, Chordia and Swaminathan, 1999 and Hameed and Ting, 2000), and failing to account

for transaction costs required to implement the strategy (eg. Conrad and Kaul, 1993).

2 Notwithstanding the numerous studies that have attempted to control for bid-ask bounce and
nonsynchronous trading, researchers are still able to demonstrate that significant short-term contrarian profits
exist after controlling for bid-ask bounce (see JT, Chang, Mcleavey and Rhee, 1995 and Hameed and Ting,
2000). Similar counter evidence exists in relation to the other issues raised in this paragraph, but to conserve
space, details are suppressed.



While contrarian profits are often found to be ddidicdly dgnificant, even after
controlling for the factors listed above, it is important to ask whether these profits remain
postive and datidticaly sgnificant after the dlowance for plausible vaues of transaction
costs. The evidence of economicdly dgnificat short-term  contrarian profits after the
incluson of transaction cogts remans mixed. For example, Lehmann (1990) finds
economicdly dgnificant short-term contrarian  profits even after contralling for transaction
cods. Likewise, Hameed and Ting (2000) demondrate economicaly sgnificant short-term
contrarian profits can be generated in the Mdaysan stockmarket after accounting for
transaction costs. However, they find transaction costs of one percent or more, would
remove ay observed short-term contrarian profits.  In contrast, Conrad et d. (1997) find
that when transaction codts are taken into account, al the short-term contrarian profits are
completely eiminated.

There is now growing empirical evidence of profitable short-term contrarian
drategies in markets other than the US. For example, Chang, Mcleavey and Rhee (1995)
invedigate the Jagpanese maket and find evidence of economicdly dgnificant short-term
contrarian profits even after controlling for risk and sze. Hameed and Ting (2000) andyse
the Mdaysan stock market and find dgnificant short-term contrarian profits and note that
trading activity (volume) plays an important role in predicting short horizon returns.  Ni,
Lu and Kang (2000) andysng China, find sgnificant contrarian profits and conclude that
the sole source is an overreaction to firm specific information. Bowman and lverson (1998)
find that the New Zedand stock market systematicaly overreacts to news and events,
egpecidly s0 in the case of price declines After controlling for risk, Sze, seasond
anomdies and hid-ask bounce effects they continue to find significant short-term contrarian

profits

3 Other international studies include: Schiereck, Debondt and Weber (1999) — Germany; Mun, Vasconcellos
and Kish (1999) — US versus Canada; and Antoniou, Galariotis and Spyrou (2001) — Greece.



While there exists some research on the overreaction hypothesis in Audrdia with
respect to the long-term contrarian philosophy, the profitability of short-term contrarian
srategies remains unexplored.*  Accordingly, in this paper we seek to determine whether
short-term contrarian profits exis in an Audrdian context, whilst recognisng such profits
may be a rewult of factors other than the systematic overresction to firm specific
information.

A mgor contribution of our work is the gpplication of a vaue weighted short-term
contrarian investment srategy, as opposed to the equa weighting goproach that is the norm
in the extant literature. Specificaly, our gpproach possesses some sgnificant enhancements.
Firg, it dlows us to compae the profits of the drategy with a highly accessble and
followed market index, the All Ordinaries Accumulation Index. Second, we are less likely
to overdate the relaive importance of smdler stocks, which could bias any observed profits
(see Zarowin, 1990). Third, this strategy should assst in decreasing the impact of bid-ask
bounce by providing a grester weighting to large stocks which are less susceptible to bid-
ask bounce.

A second key contribution relates to the battery of sengtivity checks employed to
establish the robustness of our findings. In particular, we re-evaduate the contrarian profit
measure. (@) using the midpoint of bid / ask prices; (b) usng volume weighted average
prices (VWAP); (c) controlling for sze; (d) controlling for risk; (€) contralling for monthly
seasondity; and (f) controlling for trading volume effects. In the case of e trading volume

andyds we improve on exiding methods in tha we employ a rddive trading volume

“ Brailsford (1992) researched the Australian sharemarket and the performance of long-term (3 year) winner
loser portfolios from 1958-1987. The study, although focusing on longer-term reversals, is still very useful to
draw an inference on the characteristics of the Australian equity market. Brailsford (1992) does not find much
evidence supporting price reversals on loser portfolios, whilst winner portfolios demonstrated significant price
reversals in the test period. Similar findings were later found in Allen and Price (1995). In alater study that
builds on the methodology of Brailsford (1992), Gaunt (2000) finds evidence of price reversal where monthly
portfolio rebalancing is employed but this reversal disappears when a buy and hold strategy is used. Further
analysis revealed that small firms dominate the loser portfolio and that abnormal returns are not exploitable
given the lack of liquidity in small capitalisation stocks.



measure that controls for the number of outstanding shares for each security. A finad key
contribution of our work relates to the redistic perspective we bring to the combined issue
of short sdling and transaction codts. Specificaly, this relates to our adoption of a ‘seeding'
portfolio approach which would be extremdy rdevant to the fund management industry. In
this andyss we solve for the levd of transaction codts tha diminate profits on an index
portfolio investment with a short-term contrarian overlay strategy.

We invedigate short-term contrarian invesment drategies in the Audrdian stock
market using weekly data of those stocks comprising the All Ordinaries Index during the
period 1994 to 2001. We find both the Lo and MacKinlay (1990) equa-weighted Strategy
and our vadue-weighted drategy yidd datidicadly dgnificant short-term contrarian profits,
though the latter are samdler in magnitude. Importantly, in our battery of robustness checks
these observed profits could not be fully explained by measurement errors such as bid-ask
bounce or by risk, seasondity or volume Profits are largely reated to firm size with
overreaction to firm specific information being the primary source.  However, when our
‘practicd’ short-term  contrarian  drategy  including  reasonable  transaction  codts s
implemented, dl profits vanish. Thus, while the contrarian gpproach is not viable as a
dand-alone drategy, we argue tha it is vaue-enhancing when employed as an overlay
drategy, particularly in the context of managed funds. In this context transaction cods
effectively have zero incrementa codt, and thus, fund managers could augment portfolio
returns by using the short-term contrarian drategy to better time the sdes and purchases of
stocks that would have been traded in the norma course of business.

Our paper is organised as follows. Section two presents the empirical framework. In
section three we outline the data and research method.  Section four presents the results,

while the find section concludes the paper.



2. Empirical Framework

We employ the portfolio formation and decomposition methodologies presented by LM and
JT, respectivdy. Two portfolio formation drategies are undertaken in this sudy. Firgt, we
employ the equa-weighted portfolio formation methodology of LM and JT to dlow for a
meaningful comparison of our results with dmilar sudies.  Second, we develop a more
practicd and redigic vadue-weighted methodology as an extenson and subsequent

improvement to the LM and JT portfolio formation strategy.

21  TheEqual-Weighted Index M odéel

Following LM and JT, we employ a drategy that involves buying and sdlling stocks based
on ther returns in week t-1 and holding the stocks in week t. The weights assigned to each
sock are inversdly proportiond to the stock’s excess returns relative to the equaly

weighted market index:

1
Wi,t =- N(ri,t—l - rm,t-l) (l)

where: w, , is the weight of stock i a time t, N = number of stocks in the portfolio at time t,
re.1 = return on security i a time t-1 and r, , is the return on the equa-weighted market

index a time t-1. The totd investment a& any time is zero, that is it is a sdf-finandng

drategy. Profits from this strategy are defined as follows:

J
P =- =@ (it1- Tme-2)i 2
i=1

Z |-

The profits or losses arisng from this drategy are excess returns reative to the

return on the market index.



2.2  TheVaue-Weighted Index Model

To overcome some of the inherent shortcomings of an equa-weighted index return series,
we dso invedigae a vadue-weghted index methodology as an extenson to the dSrategy
employed by LM and JT. The weights for the (sdf-finendng) vadue-weighted strategy are

asfallows

Wit =-(MVj 1 /TMV, 1) (fq- rr;,t-l) (3)

where: MV, ., is the market value of stock i & time t-1, TMV,_, is the totd market vaue of dll

the stocks included in the sample for period t, r, ., is the vadue-weighted market return for

period t. The profit from the value-weighted modd is given as.
N .

P =- i%1[(|V|Vi 1/ TMVL) ™ (1 o1 - T ) (4)
As a result, we are able to provide a drategy Smilar to that employed by LM and
JT, which possesses some significant enhancements.  First, our model adlows us to compare
the profits of the drategy with a highly accessible and followed market index, in our case
the All Ordinaries Accumulation Index. In addition, we are able to compare our portfolios
performance with the performance of active Audradian equity fund managers over the same
time period® Second, we are no longer overstating the relaive importance of smaler
stocks, which could bias any observed profits (see Zarowin, 1990). Third, this strategy
should asss in decreasing the impact of bid-ask bounce by providing a greater weighting to

large stocks which are less susceptible to bid-ask bounce.

® Short-term contrarian profits reported are in excess of the returns generated by the market (AOI).



2.3  Decompostion Framework
Ealier interpretations of the potentid sources of short-term contrarian profits focused
predominately on the return reversas of stocks (i.e. overreaction). LM argue that contrarian
profits might arise when some stocks react more quickly to information than do other
stocks, as such the returns of some stocks “lead” the returns of others. In this environment,
a contrarian strategy may prove profitable even if neither stock over nor underreacts to firm
specific information. JT further develop the decompostion methodology as proposed by
LM. JT ague that the LM methodology suffers from a tendency to overdate the reative
importance of the lead-lag dructure as a means of explaining the potentia sources of
contrarian profits. Accordingly, we employ the JT decomposition methodology.

The firgd stage of JT the decompostion is to estimate the following linear regresson

for each stock covering the test period (1994-2001).

e =8 +bg Mo, +byrn o +6, (5)
Equation (5) has the following attributes. If stock | overreacts to firm specific information,
this will induce negative serid-covariance in the stock’s price and if underreaction occurs,
this will induce pogtive serid-covariance in the stock’s price. In addition, if stock i reacts
with a delay to the common factor, then b,; >0and if stock i overreacts to the common
factor, then by; <0. This lead-lag Structure in stock returns arises because of the differences

in the timeliness and magnitude of stock price reactions to the common factor. Lead stocks

tend to react to information more quickly than do lagged stocks. Therefore, stocks with

larger than average contemporaneous betas (b, >bo) are defined as lead stocks whilst
stocks with lower than average contemporaneous betas (b,; <bo) ae dassified as lag

stocks.
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The decompostion process of contrarian profits caculated usng equation (2) is

givenes
2] & 0
E(py) =- Egﬁa (g1 Tme-n)fie
t=1 o
=-s2-w-ds? (6)
a_ 129 —
-Sa_ﬁa (ai'ai) (7)
s 14
W Na cov (& 1,6 1.1) 8
i=1
~ 18 _ _
de <3 by - Bty -B) ©

Equation (6) above decomposes expected contrarian profits into three components.
The firs component (s?) provides the cross-sectiona variance of expected returns.  When

gdocks have higher than expected returns, they tend to experience higher than average
returns during both portfolio formation and holding periods and subsequently demondrate
reduced contrarian profits. The second component (- W) is the negative of the average
serid-covariance of the idiosyncratic componet of returns.  If stock prices tend to
overeact to firm gspecific information and subsequently correct the overreaction in the
following period, the average serid-covariance will be negative and thereby contribute to
contrarian profits. This provides a measure of the stock’s overreaction to firm specific
information. The third component is driven by the cross-sectiond covaiance of
contemporaneous and lagged betas (d) which provides an estimate of contrarian profits
resulting from the difference in the timeliness of stock price reactions to common factors. If

the cross-sectiona covariance of contemporaneous and lagged betas is negative, d<o0, then
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common factor redisaions contribute postively to contrarian profits. Findly, if we take the

product of the cross sectiona covariance of contemporaneous and lagged betas and the
variance of the common factor (-ds?), we are able to obtain an estimate of the part of

contrarian profits due to the lead-lag effect.

3. Data and Resear ch M ethod

3.1 Data

In this paper, short-term contrarian investing will be examined usng only those stocks
belonging to the All Ordinaries Index (AOI). The AOI is a vadue-weghted index thet is
comprised of the largest and most heavily traded stocks on the ASX. Although the number
of companies included within the AOI has represented only 28% of the total number of
companies listed on the ASX over this period, the AOI has on average represented 93% d
the total ASX market capitalisation over the 1994 to 2001 test period.

The rationde behind using only those stocks listed in the AQI, as opposed to the full
market, is that by usng the AOI we remove dl the smaler stocks not included in the AQI.
This is advantageous because stocks in the AOI, when compared to the ‘full’ ASX market,
are less susceptible to a range of problems, including: the presence of high levels of bid-ask
spreads (i.e. bid-ask bounce), low volume and trading levels, nonsynchronous data, a lack
of market depth and coverage. As a result, in many ways the stocks insgde the AOI provide
a superior sample of companies with which to study the existence and potentia sources of
short-term contrarian profitsin Audtrdia

The data employed for this sudy ae sourced from SIRCA and condst of
Wednesday weekly closing prices, trading volumes, shares on issue, market capitalisation,
bid-ask and volume weighted average closing prices (VWAP) for dl AOI stocks during the

period January 1994 to December 2001. In addition, stocks were required to have at least
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52 consecutive weeks of trading to remain in the sample. This redriction was imposed to
limit the downward bias in auto-correation cadculations inherent in smal samples and to
provide a sufficent number of observations for market modd cdculations. As a further
data screen, stocks with share prices below or equal to ten cents were removed from the
sanple.  We removed low priced stocks because bid-ask bounce is frequently more

prevalent in smal priced (penny) stocks (see for example JT).

3.2  Short-sdling

Both equations (1) and (3) assume the ability to engage in short-sdling securities  In
Audrdia short-sdling is generdly prohibited or highly redrictive when employing the
short-term contrarian drategy. The ASX provides investors with an ‘approved lig’” which
may be sold short. As such, the process of short-selling becomes overly redtrictive, and
potentidly expensve and impracticable with regard to the short-term contrarian drategy
employed. As a result, we cannot unconditiondly argue that short-sdling is a practicd
option avalable to investors undertaking the short-term contrarian dSrategy in Audrdia
Accordingly, we develop a smple ‘practicd’ process involving ‘seeding’ a portfolio to
creste a market portfolio to overcome the short-sdling requirement of the short-term

contrarian strategy.

3.3  Basic Approach

The basc methodology we employ in the current paper involves hypotheticdly forming
sdf-finencing portfolios based on equations (1) and (3) and recording profits using
equations (2) and (4). Specificdly, following JT, sx portfolios are formed over the full test
period (1994 to 2001). The fird is the full portfolio conssting of dl the stocks indluded in
the sample period. The remaning five portfolios comprise the five Sze-sorted portfolios

formed on the basis of firm sze (as measured in the firsd week of each year). To examine
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whether other factors contribute to observed short-term contrarian profits, we underteke a
sengtivity andyss to assess the impact of pricing measurement error, such as bid-ask
bounce, on the reported profits. In addition we consder size, risk, seasondity, and volume
as possble sources of short-term contrarian profits. Findly, we address some of the
practical issues when implementing the short-term contrarian drategy by  including
transaction cods into the drategy and by overcoming the inability to engage in short-

Hling.

3.4  Bid-ask Bounce

A common source of measurement error in transaction prices is the bid-ask spread, which
frequently leads to a bid-ask bounce effect in security prices and thus returns (Roll, 1984).
Kaul and Nimaendran (1990), and Conrad et d. (1997) find that bid-ask errors (bounce) in
transaction prices can explan much of the observed price reversas of short-term contrarian
drategies. To overcome the effects of bid-ask bounce, we calculate returns based on the
mid point of the bid and ask prices, as this has been shown to contan virtudly no

measurement error resulting from bid-ask bounce (see Conrad et a, 1997).

3.5 VolumeWeighted Average Price (VWAP)

As a practicd extenson of atempting to control for measurement error induced by bid-ask
bounce, we have obtained volume weghted average prices (VWAP) for dl the stocks
included in the sample over the full test period. VWAP is caculaied by dividing the stock’s
tota turnover vaue by its tota volume (total number of shares traded). This represents the
average price of a security weighted by both the volume and the vaue of the trades. VWAP
intuitively provides the “mogt likey” price a which an investor would trade during a

particular trading day. As such, we argue that the returns generated by this strategy should
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provide a more accurate estimate of the returns that a fund manager or professond investor

implementing the short-term contrarian strategy could expect to receive.

36 FirmSze

Reported profits arisng from short-term contrarian drategies are typicdly larger for smdl
stock portfolios when compared to large stock portfolios (see JT and Zarowin, 1989 and
1990). In order to provide some ingght regarding the size effect, we compare the returns of
the smalest and largest stock portfolios to determine if smdl stock portfolios provide

gatisticaly higher returns when compared to large stock portfolios.

3.7 Risk

One possble explandtion for the observed profits arisng from the short-term contrarian
drategy is the risk associated with undertaking the strategy. Chan (1988) proposes that the
risks of underteking the contrarian drategy are not constant over time and if risk is
controlled for, only smdl abmnormd returns from a contrarian drategy reman.  Following
Zarowin (1989 and 1990), we use the CAPM based mode to investigate whether risk plays

an important role in explaining and thus generating short-term contrarian profits.

3.8  Seasonality

Zarowin (1990), Chopra et d (1992) and Bdl et d (1995) find evidence tha long run
ovareaction is lagey the result of seasond effects, namey the January effect. The
evidence surrounding seasondity as a potentid source of short-term contrarian  profits
however indicates that seasondity explains little of the observed profits (see for example,
Zarowin, 1990; and Bowman and Iverson, 1998). To assess if seasondity is a potentia

source of contrarian profits, we adopt a methodology similar to Zarowin (1989) and remove
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January and July observations from the reported profits caculated usng equations (2) and

(4), which may contain a seasonality component.®

3.9 Trading Volume

It has been argued that there exids a reaionship between trading volume and predictable
return petterns (Blume, Eadey and O'Hara, 1994 and Campbell, Grossman, and Wang,
1993). In addition, Hameed and Ting (2000) congruct short-term contrarian portfolios
using the security’s past volume and find high (low) volume portfolios are more likdy to
provide higher (lower) chort-term contrarian profits.  Accordingly, we explore the
possibility that volume contributes to short-term contrarian profits and whether volume is a
potential source for short-term contrarian profits.

To examine the role of trading volume we build on the methodologies of Conrad,
Hameed and Niden (1994) and Hameed and Ting (2000). Like Hameed and Ting (2000),
we find Conrad et d’s (1994) methodology does not adequatdy distinguish between high
and low volume securities” Hameed and Ting (2000) sort stocks into low, medium and
high volume portfolios based on the stocks average daily trading volume relaive to other
gocks in the sample (rather than on the bads of the stocks hitorical volume levels, as in
Conrad et a, 1994).

Although this portfolio formation methodology improves on Conrad et d.” (1994), it
auffers from one potentid problem.  Portfolios formed using the above methodology
observe the number of shares traded in year t-1. However, they do not account for the

number of shares outstanding for each security.  As a result, companies that have a

® The seasonal effects in Australia have been largely attributed to the month of July, which like the US
January seasonal, is the month following financial year-end (see for example, Brown, Keim, Kleidon and
Marsh, 1983; Brailsford and Easton, 1991; Gaunt, Gray and Mclvor, 2000). We remove January in addition to
July so asto control for any possible seasonality ‘ spillover’ from US markets.

" Conrad et a (1994) classify a security as high volume (low volume) if the security’s trading volume is
higher (lower) than its own historical average. When using the Conrad et al (1994) methodology, it is possible
that a security is classified as high (low) volume even though the security isin fact only heavily (thinly) traded
relative to other securities. This potentially does not exploit the predictability of returns when conditioned on
the basis of trading volume relative to the market in general.
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rdatively large number of issued shares, but have only traded lightly throughout the year
(i.e. only a reaively smal volume of their securities were traded), may be poorly classfied
as high volume relative to a smdler company that has only a smal number of issued shares,
but has experienced heavy (high volume) trading.

Accordingly, we develop an extenson of the two methodologies presented above
which seeks to overcome some of the problems discussed, whereby volume sorted
portfolios are formed on the following basis

N
& (NST, /TNS,)

V= (10)

where V. = the average annud relative trading volume of security i, NST, = the number of
shares traded in week t, TNS,= the totd number of sheres outstanding in week t, N = the
number of weekly observations over the year.

This measure provides us with an average percentage of shares traded for each stock
over the year. Stocks are subsequently ranked by their average trading volume for year t-1
and placed into one of three high, medium and low volume portfolios in the following year.
This process is repeated each year until we have high, medium and low volume portfolios

for the full test period (1994-2001).

3.10 A Practical Approach To Short-Term Contrarian Investing

The acid test for any trading modd is whether it is successful in practice.  The portfolio
moddls developed &bove exclude transaction costs associated with implementing the
contrarian drategy whilst assuming an ability to engage in short-sdling throughout  the
drategy. Clearly this is an unredisic assumption. The incluson of transaction costs

frequently leads to the complete eimination of any observed short-term contrarian profits
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(see Lehmann, 1990; Conrad et a, 1997). In response to this concern we utilise a practica
portfolio formation dtrategy that enables both short-sdlling and transaction costs to be
incorporated into the drategy. Specifically, we adopt a ‘seeding portfolio approach
whereby we hypotheticdly invest an initid nomind dollar amount ($10 million) in the
market portfolio.

As a result of seeding our market portfolio we have created an index portfolio that
replicates the market index via holding the same proportion of each security that comprises
the market (index). The expected returns of our portfolio would be the same as the market
portfolio. Once the market portfolio is replicated, we can begin the drategy. At this point,
it may daify the process by thinking of the drategy as that of holding an index portfolio
with a short-term contrarian overlay. When we hold al the securities in the market
portfolio, we overcome the problem of short-sales. Winner securities are no longer required

to be sold short in order to implement the Strategy, asthey are aready owned.

311 Transaction Costs

Usng a smilar mode developed by Lehmann (1990), we are able to cdculate transaction
costs when implementing the contrarian drategy. Our methodology differs dightly from
Lehmann (1990) in that we aso hold the total market (index) portfolio as described above®
Therefore we could expect to incur dightly higher transaction costs than if we did not hold
the market portfolio. However, we would no longer be &able to underteke the zero
investment drategy, as we would be unable to engage in short-sdling if we did not hold the

market portfolio. Plausble transaction costs expected from implementing the short-term

8 Asaresult, if asecurity enters the AOI index we are required to purchase the new stock and if a stock leaves
the index it is subsequently sold. It should be pointed out that if a stock leaves the index we assume a zero
percent return for that stock for that week. The number of stocks to be removed from the AOI index per
calendar year by the ASX has on average been only 30 stocks per year over the period 1992 - 1999 (source: A
Review of the All Ordinaries Index, Consultation paper January 1999, ASX). The impact on our results of
assigning azero return to stocks leaving the index within our sample of over 15,600 return observations per
year isimmateria.
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contrarian drategy are between 0.30% as an optimistic minimum and 0.70% as the expected
maximum. We do not employ a paticular transaction cost value in our mode, rather we
solve for a percentage value in transaction codts that forces observed contrarian profits to

equal zero.

4. Results

4.1  Basc Resultsfrom the Short-Term Contrarian Strategy

The resaults for the equa and vaue-weighted contrarian strategies as derived from equation
(2) and (3), respectively, covering the full sample period, 1994 to 2001, are exhibited in
Table 1. Reaults are presented for the combined full and sze-sorted portfolios. In addition,
we present the disaggregated results for the winner and loser Strategies for both the full and
9ze-sorted portfolios.

The short-term contrarian profits reported in Table 1 ae both postive and
daidicdly dggnificat at the 5% levd for dl egua-weghted portfolios. ~ The only
exceptions are the equa weighted loser portfolios 3 and 4, which have podtive contrarian
profits but are not datidticaly dgnificant a the 5% levd. One aspect that immediatdy
presents itsdf is that the observed returns would appear to be related to firm sze. Smadll
gock portfolios provide larger profits when compared to larger stock portfolios.  The
average weekly profits for the equa-weighted smal stock portfolio (0.049%) are 3.5 times
larger than the average weekly profits (0.014%) recorded for the equa-weighted large stock
portfolio. This trandates into an annuaised return of approximately 2.58% p.a. (per annum)
for the smdl portfolio, 0.78% p.a for the large portfolio and 1.20% p.a for the full
combined portfolio® In addition, we find contraian profits ae not necessarily

monotonically related to size. Our results are largely consstent with those of JT.

° It is worth noting that the annualised returns reported here are in excess of the market returns used in the
analysis. As aresult, the returns for the equal-weighted strategy are in excess of the equal-weighted market
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One possble shortcoming of the equa-weighted portfolio methodology is that we
do not have a meaningful benchmark with which to compare the performance of the
drategy. The vaue-weighted approach dlows us to compare the results of the strategy with
a published and recognised index, namely the AOI. Table 1 presents the results for the
vadue-weighted drategy.  Short-term  contrarian profits are both podtive and datigticaly
ggnificant a the 5% level for al portfolios. In addition, the reported profits are dl, with the
exception of portfolio 3, lower than those of the equal-weighted Strategy. These results are
not surprising and form part of the rationae for why we use a vaue-weighted strategy.

Once again profits appear to be relaed to sze, with the smal stock portfolios
providing larger profits when compared to larger stock portfolios. For example, the average
weekly profit for the smal stock portfolio (0.038%) is approximately 3.5 times larger than
the average weekly profit recorded for the large stock portfolio (0.011%). The annudised
returns (profits) for the smal stock portfolio and the large stock portfolio are 2.00% p.a and
0.57% p.a, respectively. These results are consstent with the results found by JT and those
presented for our equal-weighted strategy.

One of the attractive features of the vaue-weighted drategy is thet it dlows us to
compare the profits of the vaue-weghted srategy recorded in Table 1 with an industry
benchmark, namely the AOI, and with the performance of other investment managers
operdting in the Audrdian equity makets The tota return for the full combined vaue-
weighted short-term contrarian drategy is 13.56% p.a over the full eght-year sample
period?  This compares with a return of 9.6% p.a for the AOl Accumulation Index,

11.30% p.a for the median wholesale Audrdian equity fund manager and 13.00% p.a. for

returns whilst the returns of the value-weighted strategy are in excess of the value-weighted market returns,
namely the AOI.

19 The short-term contrarian profits recorded here are in excess of the market (AOI) returns. As a result, the
total short-term contrarian portfolios return is the sum of return of the AOI benchmark and the returns
generated by the short-term contrarian strategy.
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the upper quatile performance of wholesde Audrdian equity fund managers over the
sample period.**

It must be pointed out however, that our AOI return, which was generated from the
sampling procedure dscussed above, has a return of 12.93% p.a It would appear our data
sampling and sdection process has in itsdf added 3.44% p.a If we take into account the
relative differences in the AQI returns and focus only on the vaue added by the short-term
contrarian sirategy, we have created 0.70% p.a. from undertaking the strategy and 3.44%
pa from the sampling procedure.  Although the 0.70% p.a out-peformance is not
raively large and only amounts to 10.30% p.a,*? which is less than the median managers
return of 11.30%, the strategy has ill outperformed the benchmark (AOI) and a least 25%

of the wholesde Australian equity fund managers™®

4.2  Decompostion Of Contrarian Profits

Following JI"'s methodology, we present the results of a sngle factor model used to
decompose the observed short-term contrarian profits into two main components.  The firg
component measures the proportion of short-term contrarian profits due to the lead-lag
effect, whilst the second component provides an estimate of the profits aisng from an
overreaction to firm gpecific information.  Estimates of weekly individua stock returns to
contemporaneous and lagged factor returns are caculated usng equation (5). From these
edimates, the average sope coefficients (bo,b:) are caculated for the full sample and for

the five 9ze- sorted sub samples. The results are presented in Table 2.

1 The performance data for the median and upper quartile Australian equity (wholesale) fund managers is
provided by the William M. Mercer surveys as at 31 December 2001. Wholesale performance figures are
before fees and taxes.

12 The value of 10.30% p.a. is the sum of the AOI index return of 9.60% p.a. and the profit from the short-term
contrarian strategy of 0.70% p.a.

13 Note the return of 10.30% p.a. is slightly larger than the lower quartile manager’s median performance of
10.00% p.a. over thetest period.



21

The reaults indicae that <ock prices on average do not fully react
contemporaneoudy to the common factor, but rather part of the effect of the common factor
is incorporated into stock prices with a one-week lag. For example, the average lagged beta
for the smdles firms is 0.3175, while for large firms the average lagged beta is only
0.0004, thereby indicating smdl firms react with more of a dday to the common factor.
Moreover, there is a consderable (and monotonic) increase in the lagged coefficient as we
move from larger stocks to smaler stocks. These results suggest that large firms tend to
lead smdl firms. Our results are congstent with the findings of JT when using US stocks.

Does the lead-lag Structure contribute to contrarian profits? Such an assessment can
be made by examining the cross sectiond covariance of contemporaneous and lagged betas
as defined in eguation (9).1* The cross-sectiond covariance of contemporaneous and
lagged betas (d) for the full sample and the five size sorted sub-samples are reported in the

find column of Table 2. The cross-sectiond covariance's of contemporaneous and lagged

betas (d) are negative for size-sorted portfolios 1, 2 and 4, whilst they are positive for the
full sample and sze-sorted portfolios 3 and 5. This suggests that the lead-lag dructure
could potentidly contribute pogtively to contrarian profits for Sze-sorted portfolios 1, 2
and 4 only.”® Our results differ dightly from those reported by JT. JT find that d was
negative for dl portfolios except the largest (5) portfolio, which was dightly positive,
thereby suggesting that the lead-lag structure could potentidly contribute pogtively to
contrarian profitsfor al but the largest Sze-sorted portfolio.

Table 3 provides the results of our decomposition tests on contrarian profits.  Since

the average sengtivity to the lagged factor is pogtive, the contribution of the common

factor reactions to contrarian profits is due to underreaction. The terms- ds?,-W, and

4 The coefficient d provides an estimate of d (as defined in equation (9)) under the assumption that
contemporaneous and lagged betas do not vary over time.
5 These results suggest that the profits of portfolios 3 and 5 drive the results of the overall full sample.
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- s 2in Table 3 provide an estimate of that part of contrarian profits due to delayed reection,
overreaction and that which cannot be explained by the previous two terms, respectively.
Obsarving the results for the full portfolio (- ds2 =- 0.0339), we see that delayed reactions

reduce rather than increase the contrarian profits. That is, delayed reactions reduce
contrarian profits on average by 14.53%. These results contrast those reported by JT, as
they find that delayed reactions account for less than 1% of thetotal profits. 1°

Wha is of interest is Sze-sorted portfolio 3 snce it typicaly provides the lowest
contrarian profits for dl the andyses undertaken in this sudy. In addition, the negative
percentage impact of delayed reactions on contrarian profits for portfolio 3 is 72% and is
subgtantidly higher (in magnitude) than any of those reported by JT.  Notwithstanding the
extreme results reported for portfolio 3, the negative effect of delayed reactions to
contrarian profits is only 14.5% overdl. Interestingly, when portfolio 3 is removed the
average impact of delayed reactions is -0.0168 and the negative impact on contrarian profits
is now only 7.2%. Our results are clearly affected by size-sorted portfolio 3. Moreover, our
results indicate that underreaction to the common factor affects large stock portfolios more
0 than smdl sock portfolios.  This is in contrast to JT who find tha common factors
predominantly contributed postively to contrarian profits, with smaler portfolios affected
more noticeably by the common factor.

The negative of the average autocovariance of the error term (- W), which provides
an edimae of the contrarian profits resulting from overeaction to firm  specific
information, is quite large and pogtive for the full sample (- w.,, = 0.2488) and accounts
for 107% of contrarian profits. This result indicates that part of a stock’s return in one week
is, on average, reversed the following week. Thus stock prices gppear to sgnificantly

overreact to firm specific information and the effects of firm specific overreaction on

18 The values reported in square brackets in Table 3 indicate the percentage impact of the reported components
on contrarian profits. Similar to JT, the percentages do not sum to unity due to estimation errors.
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contrarian profits are far more prominent than those related to delayed reaction. These
results are consgtent with those reported by JI.  JT find that an overreaction to firm
specific information accounted for 110% of contrarian profits, whilst our reported figure is
remarkably smilar a 107%.

In summary, the results presented here and in JT dearly indicate that the observed
short-term contrarian profits are largely the resut of an overeaction to firm gspecific

information and are not the result of common factor redisations such as the lead-1ag effect.

4.3  Senditivity Analysis

4.3.1 Bid-Ask Bounce

Table 4 presents the average percentage weekly short-term contrarian profits over the ful
tes period for the combined full and Sze-sorted portfolios for both the equa and vaue-
weighted drategies when hid-ask prices are used. After controlling for measurement errors
associated with bid-ask bounce, the combined full and sze sorted portfolios for both the
equd and vdue-weghted drategies continue to exhibit Satidicdly dgnificant short-term
contrarian profits (at the 5% significance leve).t’

The average weekly profits for the equa-weghted full combined portfolios have
decreased from 0.023% (see Table 1) to 0.019% (see Table 4) after controlling for bid-ask
bounce. Alternatively, annualised returns have decreased from 1.20% p.a for the equa-
weighted price Strategy to 0.99% after controlling for bid-ask bounce. A smilar outcome is
observed for the vaue-weighted drategy, which saw the full combined price return
decrease from 0.012% (see Table 1) to 0.009% (see Table 4) after controlling for bid-ask

bounce. As such our results indicate that bid-ask bounce accounts for gpproximately 18%

17 While the purpose of this paper is not to undertake an in-depth analysis of the winner and loser portfolios, it
isworth noting that the returns of the winner portfolio for both the equal and value-weighted bid-ask strategies
are no longer statistically significant at the 5% level.
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to 25% of observed short-term contrarian profits.  This is condderably less than the two-
thirds (66.66 %) figure reported by Bdl et a (1995).

One possble explanation for why the bid-ask effect is less pronounced in our study
is that we chose to use the AQOI index from which to draw our sample of socks. By using
the AOI, we wee hoping to patidly limit the effects of bid-ask bounce arisng
predominately from smaler stocks (see Conrad et d, 1997) and obtain results (profits) that
were less likely to be biased by measurement errors. Most stocks within the AOI index are
relatively large and are subsequently followed and traded quite heavily by the investment
community. Consequently, AOI gocks should in effect not exhibit large bid-ask spreads
relative to stocks outsde the AOI index. As such, we would expect that this should reduce
bid-ask bounce in our smdler portfolios relative to other studies that have used a broader
range (hence less liquid stocks) in their analysis.

Another point of interest is that the reduction in profits for winner portfolios is on
average agpproximately 37%, whereas the reduction for loser portfolios is on average only
11%. This would indicate that winner stocks are generdly more susceptible to bid-ask
bounce when compared to loser stocks. The results presented in Table 4 clearly indicate

that bid-ask bounceisonly apartid explanation of observed short-term contrarian profits.

4.3.2 VolumeWeighted Average Price (VWAP)

As an extenson to the logc of cdculating returns usng bid-ask prices, Table 5 provides the
average weekly short-term contrarian profits for the equa and vaue-weighted portfolios
when VWAP prices are used as transacting prices. In Table 5, we see that the profits for the
equal-weighted combined full and Sze-sorted portfolios reman podtive and datigticaly
sgnificant at the 5% leve, with the exception of portfolio 3 where both the winner and

loser portfolios exhibit returns that are not datidicdly different from zero.  In addition, the
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profits for the combined full and Sze-sorted portfolios for the vaue-weighted drategy
remain pogtive and datisticaly sgnificant at the 5% leve, with the exception of portfolio 3
that now records satistically insignificant profits. '8

The returns for the VWAP equa-weighted portfolios have decreased on average by
30% relaive to the returns of the counterpart portfolios found in Table 1. The average
profit for the full combined VWAP equd-weighted contrarian strategy (0.017%) is 8.5%
less than the profit reported by the strategy when using bid-ask prices (0.019%), and 26.6%
less than the price srategy (0.023%). However, the full combined VWAP vaue-weighted
profits (0.013%) reved a magind increese relative to the equivdent price drategy
(0.012%). This is despite a decrease in returns for portfolios 1,2,3 and 4. Our findings
suggest that a short-term contrarian strategy usng VWARP prices as the transaction price
continues to yidd dgnificant short-term  contrarian profits (at the 5% leve) across Al

portfolios (except portfolio 3) for both the equal and value-weighted dtrategies.

4.4  Additional Potential Sourcesof Contrarian Profits

441 FirmSze

As discused earlier, the previous literature suggests that short-term  contrarian  profits
gopear to be dgnificantly associated with firm size (see JT and Zarowin, 1990). The
contrarian profits presented in Table 1 indicate that the returns for smal stock portfolios
(both equa and vadue-weighted) are condderably higher than the returns for larger stock
portfolios. To explore this difference more formaly, we conduct a smple ANOVA tes to
examine whether the large stock portfolio returns are datisticaly different from the returns
of the smdl sock portfolios. The results presented in Table 6 indicate that smal stock

portfolios in a contrarian Srategy exhibit datidticaly higher (at the 5% leve) returns when

18 The poor performance of portfolio 3 in the value-weighted VWAP strategy islargely attributable to the poor
performance of itswinner portfolio.
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compared to the large stock portfolios. These results are consstent whether we use mean or
median returns, equal or vaue-weghted drategies or whether portfolios are formed using

returns generated by closing, bid-ask or VWAP prices.®

44.2 Risk

Table 7 provides the results for CAPM adjusted returns for the combined full and sze-
sorted portfolios over the full sample period for both the equa and vaue-weighted portfolio
drategies. The results indicate that when we control for risk the abnormd returns are
postive and dgnificant (at the 5% leve) for both the equa and vaue-weighted combined
full and dze-sorted portfolios over the full test period. Our results for both the equa and
vadue-weighted drategies are consstent with the literature on short-term overreaction (see

Chan, 1988; JT and Zarowin, 1989 and 1990).

4.4.3 Seasonality

Another possible surce of contrarian profits has been attributed to seasond effects. In this
regard Table 8, Pand A, provides the mean returns for al combined equa-weghted price
portfolios with the January and July portfolio returns included in the sample  Pand B
provides the mean returns for dl equa price portfolios with the January and July portfolio
returns removed from the sample. Our results demondrate that once seasond effects are
removed from the sample there is only a margind change in short-term contrarian profits.
These results and the corresponding tests indicate that seasond effects have little to no

impact on short-term contrarian profitsin Audraia

19 The one exception is the value-weighted VWAP strategy, which does not indicate that there is a significant
difference (at the 5% level) between the average and median contrarian profits of the small and large
portfolios.
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4.4.4 Trading Volume

Studies have indicated that high (low) levels of short-term contrarian profits are associated
with high (low) leves of trading volume. In this regard Table 9 presents the results for the
combined equa-weighted price portfolios over the sample period of the three volume sorted
portfolios, low, medium and high. All our volume-sorted portfolios demondrate significant
(& the 5% leve) podtive short-term contrarian profits over the test period. What is
particularly interesting about the results presented in Pand A of the table is that, contrary to
most previous Sudies, we find that low volume formed portfolios provide considerably
higher returns than do high volume portfolios. Pand B provides a datisticd comparison of
the mean returns of the various volume-sorted portfolios and indicates the mean returns of
the low and medium volume sorted portfolios are not sgnificantly different from each other
(a the 5% levd). However, low and medium volume portfolios provide sSgnificantly
higher (at the 5% leve) short-term contrarian profits when compared to the high volume
portfolio.  This finding contrasts with earlier studies by Hameed and Ting (2000) and
Conrad et d. (1994) who find that when volume increases so does the leve of return
predictability and thusthe level of short-term contrarian profits.

One possible explanation for the difference in the findings may arise because of the
different markets andlysed, however this is not entirdy persuasive, as the Audraian, New
Zedand and US markets are not that dissmilar. Another more plausble explanation may
be in the methodologies used. Our research desgn is somewhat different from that of
Hameed and Ting (2000) and Conrad et d. (1994). As discussed previoudy, the prevailing
methodologies could easly classfy a large company with many shares outdtanding (relaive
to a andler company with less shares) as a high volume sock when in the most relevant

seneitisnot. Asan dternative, we offer the following explanation.
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It is wdl documented that smdl stocks experience higher returns (i.e. smdl firm
effect) when compared to larger companies. Our Sze-sorted results presented above
grongly support this. Small firms tend to be researched, monitored and traded to a far less
extent than larger firms. For example, Brennan, Jegadeesh and Swaminathan (1993) find
that the number of andyss researching a firm increases with the sze of the firm and, as
such, so does the speed with which prices adjust to new information. As a result, one would
expect that smdl firms might in fact suffer from neglect and subsequently lower trading
volume levels, when compared with larger firms.  An extenson of this logic is tha one
could reasonably expect smdl firms, which provide higher contrarian profits, to have low
volume levels and thus portfolios formed on the bass of trading volume would result in
higher expected returns for low volume portfolios.

Interestingly, our results provide some support for this low volume/smdl firm
hypothesis. Our portfolios formed on the basis of trading volume, indicate smdler firms are
associated with lower levels of redive volume and visa versa For example, our lowest
trading volume portfolio has an average maket capitdisation (9ze) of only $162 million,
folowed by the medium trading volume portfolio with an average market capitdisation of
$977 million and findly, by the high trading volume portfolio with an average market
cepitdisation of $2.1 billion. As our results and the discussion in the literature indicates,
portfolios formed on the bass of firm sze typicdly see smdl firm portfolios exhibiting the
highet levels of dhort-term contrarian profits.  Our smdl and medium trading volume
portfolios are ggnificantly smdler in average dze rdative to the high trading volume

portfolio — it is not surprising that they exhibit sgnificantly higher contrarian profits.
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4.5 A Practical Approach - Including Transaction Costs
This section presents the results of our practical approach to short-term contrarian investing.
We develop an index portfolio as a means of overcoming the problems of short sdling and
then apply an overlay short-term contrarian srategy whilst accounting for transaction codts.
Table 10 presents the results for the equa-weghted combined full and sze-sorted portfolios
when dlosing prices, bid-ask prices or VWAP prices are used as the transacting price. 2°

The estimated minimum level of transaction cods that could be expected for a fund
manager (investment professona) operating in the Audrdian equities market was found to
be 0.30% per one-way trade?* Any contrarian strategy that no longer records a positive
profit after the incluson of transaction costs of 0.30% or higher, is then deemed
unprofitable. The results from the practica portfolio implementation dretegy indicate a
minimum level of transaction costs of 0.30% is sufficient to remove dl of the reported
sgnificant short-term contrarian profits for al our portfolios under any pricing scheme. It
is worth noting that price formed portfolios 2 and 5, bid-ask portfolio 5 and VWAP
portfolio 2 required transaction cogs magindly higher than the minimum 0.30% to force
al profits to zero. Consequently, the profits caculated for each of these portfolios after the

incluson of 0.30% transaction cogts, while podtive, are not dgnificantly different from

20 As an indication of the accuracy of the practical dollar investment model, we find that the dollar return for
the full combined equal-weighted price strategy (with zero transaction costs) was only 0.03% higher than the
recorded profits when using the LM and JT strategy. Asaresult we can safely infer that the dollar investment
strategy is an accurate replication of the theoretical model presented by LM and JT.

2L Similar studies undertaken in the US suggest that transaction costs are in the range of 0.35% to 1.05% for
larger firms and 0.85% to 2.65% for smaller firms. It should be noted this includes costs associated with
brokerage, tax and bid-ask spreads (see Conrad et a, 1997). For example, Berkowitz, Logue and Noser
(1988), using large NY SE firms estimated costs as low as 0.23% for money managers and brokers. This
figure is in our opinion below the transaction costs we would epect Australian equity managers could
effectively trade equity securities when using the short-term contrarian strategy. Therefore, we conducted a
small informal survey of nine Australian fund managers and financial services organisations seeking an
estimate of expected transaction costs for trading in the AOI equities market over the period in question.
Managers included in our sample were BNP Paribas, Invesco, Salomon Smith Barney (Transitions
Management Team), JB Were Asset Management, Westpac Asset Management, Australian Unity Funds
Management, Strategic Financial Management, HSBC Asset Management and UBS Asset Management. Our
findings indicate an acceptable range of 0.30% as an optimistic minimum and 0.70% as the maximum
expected transaction costs for alarge active investment professional operating in the Australia equities market.
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zero (at the 5% level). Our results demongrate that the average level of transaction costs
for the price strategy required to force contrarian profits to zero is 0.245%, which is 38%
higher than required for the bid-ask strategy (0.178%) and 26% higher than required for the
VWAP (0.194%) strategy.

What is interesting about these results is that the more profitable smdl stock
portfolio drategies (for al pricing schemes) required lower levels of transaction codts to
eode dl profits This is not suprisng for the following reason. The more profitable
‘amal’ portfolios would have experienced larger return reversds, which resulted in larger
contrarian profits. To undertake the short-term contrarian Strategy we were required to sdl
‘winner’ stocks and buy ‘loser’ stocks according to the weighting scheme developed in
equation (1). As a result, the more extreme the return reversds, the larger the expected
profits, the grester are the assigned stock weights and thus the larger the number of stocks
required to be bought or sold. Given the higher levels of stocks bought and sold for the
smdl stock portfolio dtrategies, it is not surprising that these portfolios were more sendtive
to transaction codts.

The results of our practicd modd, which dlowed for the incluson of transaction
costs and short-sHling, indicates economicdly sgnificant short-term contrarian profits do
‘not’ exist under this regime. Given our results we find that short-term contrarian Strategies
do not yidd economicdly ggnificant profits in an Audrdian context. Accordingly, we are
able to conclude that the Audrdian sharemarket is a least weak form efficient with respect
to the short-term contrarian investment Strategy.

However, before we unconditiondly conclude that there is little to no benefit arisng
from the apparent overreaction of stocks in the Audrdian stockmarket, we provide the
following argument as to why the short-term contrarian drategy remains a viable and

potentidly profitable drategy for Audrdian invesment professonds, such as fund
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managers. Fund managers and invesment professonds are continualy looking for ways to
enhance thar portfolio returns. The short-term contrarian Strategy may in fact provide one
such means for enhancing portfolio returns. Although the results presented above clearly
indicate a short-term contrarian dtrategy is not economicdly visble as a stand-aone
drategy, the drategy may in fact be used as a vaue-adding ‘overlay’ draegy to assst fund
managers in better timing the buying or sdling of socks as pat of ther normd trading
activities.  As these stock trades would have effectively occurred in the norma course of
business, the transaction costs are dready factored in (i.e. they have zero incremental cost).
As a reault, any return benefit arisng from the short-term contrarian overlay strategy could
potentialy enhance the fund manager’s portfolio returns. If a fund manager were able to
generate sgnificant contrarian profits in addition to the returns gererated from their norma
trading activities, they would have a decisve advantage over their peers who did not
employ the contrarian overlay srategy. As such, research using red fund manager data
could highlight the potentid benefits of usng the short-term contrarian sStrategy as an

overlay drategy to an dready existing investment Strategy.

5. Conclusion

Our primary am has been to measure the exisence and the success of the short-term
contrarian invesment drategy in Audrdia when andysng stocks from the All Ordinaries
Index (AOQI) over the period 1994 to 2001. In addition, we cary out a broad and
comprehensve andysis to further identify the source of any observed short-term contrarian
profits ~ We find datidicdly dgnificant short-term contrarian profits exist for al the
combined full and Sze-sorted portfolios in Audrdia when usng both the equa and vaue-
weighted portfolio formation methodologies. The results indicate a short-term contrarian

drategy could in fact outperform the AOI benchmark and in some cases is more successful
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than 25% of the Audrdian equity fund managers included in the Mercer performance
tables.??

Employing the Jegadeesh and Titman (1995) decomposition methodology we find
that most of the contrarian profits (107%) are on average attributable to an overreaction to
firm goecific information. The lead-lag effect, on average, detracts rather than adds to
contrarian profits. When tesing for firm sze, we find the magnitude of the contrarian
profits is srongly related to the sze — smal stock portfolios experienced larger return
reversds, and thus profits, when compared to large stock portfolios.  This is further
supported by the lower profits experienced when usng the vaue-weighted methodology,
which places alarger weighting towards larger stocks.

We dso undertake a sengtivity andysds to identify if contrarian profits are the result
of measurement error, such as bid-ask bounce and find that the type of transaction price
used only margindly affected the levd of contrarian profits. In addition, we investigate
whether contrarian profits are the result of time varying market risk or seasondity factors,
but compeling evidence of this naure is not forthcoming. Prior empiricd evidence
indicates that short-term contrarian profits have aso been attributable to the level of trading
volume. Our results indicate that profits are not related to the level of trading volume but
rather are dominated by firm size.

Prior to the incluson of practicd condderations such as short-sdling and
transaction cods, our findings suggest that podtive and datidticdly sgnificant short-term
contrarian profits can be earned in the Austraian sockmarket. However, when we employ
a practical contrarian dtrategy that allows for short-sdling and the incdluson of transaction
cogts, we find that the contrarian srategy does not, for any portfolio, record Satistically

sgnificant profits

22 The performance results for the short-term contrarian strategy and the Australian equity fund managers are
before fees and taxes.
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These results do not preclude some possible benefits that may arise from adopting a
short-term contrarian drategy.  We argue that the contrarian gpproach provides little vaue
as a sand-aone drategy but may have important uses and benefits when employed as an
overlay on ther exiding portfolio drategy. Fund managers are dways seeking ways in
which they can enhance portfolio returns in addition to their stock picking abilities based on
fundamentad anadyss. For fund managers, trading effectivdly has a zero incrementd codt.
In this context, fund portfolio returns could be enhanced by using the short-term contrarian
drategy to better time the sdes and purchases of stocks that would have been traded in the

norma course of business.
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Table 1. Short-Term Contrarian Profitsfor the Price Strategy

Equal-Weighted Value-Weighted
Size Sorted
Subsamples| Combined Winner Loser Combined Winner Loser
Small 1 0.049 0.022 0.027 0.038 0.020 0.018
(0.00) (0.00) (0.02) (0.00) (0.01) (0.00)
2 0.030 0.018 0.012 0.029 0.018 0.011
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Medium 3 0.011 0.006 0.005 0.011 0.004 0.008
(0.00) (0.03) (0.16) (0.00) (0.02) (0.02)
4 0.017 0.011 0.006 0.015 0.010 0.006
(0.00) (0.00) (0.06) (0.00) (0.00) (0.02)
Large 5 0.014 0.007 0.008 0.011 0.005 0.006
(0.00) (0.00) (0.01) (0.00) (0.01) (0.00)
Full 0.023 0.012 0.013 0.012 0.005 0.007
(0.00) (0.00) (0.02) (0.00) (0.00) (0.00)

This table presents the results of the equal and value-weighted strategies using weekly closing prices. The
results provided in the table are for the combined, winner and loser strategies for the full and size sorted
portfolios. Results represent the average percentage weekly short-term contrarian profits over the full test
period, 1994 to 2001. The numbers in parentheses represent the p-values from the
test. The means are equal to zero when the null hypothesisistrue.

Table2: Sengtivitiesto Contemporaneous and L agged Returns

~

Size sorted I~ N

subsamples b 0 b 1 d
Small 1 0.7138 0.3175 -0.0049
2 0.6220 0.2382 -0.0002
Medium 3 0.7248 0.2266 0.0400
4 0.8643 0.1673 -0.0216
Large 5 0.9754 0.0904 0.0604
Average 0.7800 0.2080 0.0147
all 0.8665 0.1906 0.0170

This table presents the average estimates of the sensitivities of stock returns to current and lagged value-
weighted index (AOI) returns based on the following time series regression:

lie =ai +bgirme +oirme ey,
N
where: r; , and rr:],t are the returns on stock i and the AOI respectively. For de %é ((tb,i - E))(bLi - t_)l)) refer
i=1
to equation (9). The estimates are presented for the combined full and size-sorted portfolios. The sample
period is 1994 to 2001.
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Table 3: Decomposition of Contrarian Profits

Size sorted - asz - W - S 2
M a

subsamples -

~10° 1083 ~10°

small 1 0.0098 0.0643 -0.0783
[0.012] [0.131] [-0.160]
2 0.0003 0.3146 -0.0634
[0.001] [1.044] [-0.210]
medium 3 -0.0796 0.1664 -0.0593
[-0.725] [1.516] [-0.541]
4 0.0431 0.2399 -0.0497
[0.247] [1.373] [-0.284]
large 5 -0.1203 0.1627 -0.0202
[-0.839] [1.135] [-0.141]
Average -0.0293 0.1896 -0.0542
all -0.0339 0.2488 -0.0305
[-0.145] [1.066] [-0.131]

This table presents the estimates of the various sources of contrarian profits. The three terms - &s2,-W

and - s a2 are the estimates of contrarian profits due to the lead-lag structure, overreaction to the firm specific
component of returns and the cross-sectional dispersion of expected returns, respectively, as per equations (7),
(8) and (9). The results are presented for the full sample as well as the five size-sorted portfolios. The sample

period is from 1994 to 2001. The numbers within the square brackets are the ratios of each of these
components relative to the contrarian profits (p ) reported in Table 1.

Table 4. Short-Term Contrarian Profitsfor the Bid-Ask Strategy

Equal-Weighted Value-Weighted
Size Sorted
Subsamples]Combined Winner Loser Combined Winner Loser
Small 1 0.040 0.017 0.022 0.033 0.017 0.016
(0.00) (0.00) (0.00) (0.00) (0.03) (0.00)
2 0.026 0.014 0.012 0.026 0.015 0.011
(0.00) (0.00) (0.01) (0.00) (0.00) (0.01)
Medium 3 0.007 0.003 0.004 0.007 0.001 0.006
(0.03) (0.32) (0.02) (0.05) (0.84) (0.03)
4 0.015 0.008 0.007 0.012 0.007 0.005
(0.00) (0.00) (0.05) (0.00) (0.00) (0.04)
Large 5 0.010 0.004 0.006 0.008 0.003 0.004
(0.00) (0.03) (0.02) (0.00) (0.10) (0.00)
Full 0.019 0.009 0.010 0.009 0.003 0.006
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

This table presents the results of the equal and value-weighted strategies using weekly bid-ask prices. The
results provided in the table are for the combined, winner and loser strategies for the full and size sorted
portfolios. Results represent the average percentage weekly short-term contrarian profits over the full test
period, 1994 to 2001. The numbers in parentheses represent the p-values from the
test. The means are equal to zero when the null hypothesisistrue.
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Table5: Short-Term Contrarian Profitsfor the VWAP Strategy
Equal-Weighted Value-Weighted
Size Sorted

Subsamples | Combined Winner Loser Combined Winner Loser
Small 1 0.035 0.014 0.021 0.026 0.012 0.014
(0.00) (0.01) (0.00) (0.00) (0.12) (0.00)
2 0.022 0.012 0.010 0.020 0.010 0.009
(0.00) (0.00) (0.01) (0.00) (0.01) (0.01)
Medium 3 0.005 0.001 0.004 0.005 -0.001 0.007
(0.00) (0.72) (0.25) (0.15) (0.69) (0.04)
4 0.014 0.008 0.006 0.012 0.007 0.005
(0.00) (0.00) (0.08) (0.00) (0.00) (0.04)
Large 5 0.014 0.006 0.007 0.015 0.005 0.010
(0.00) (0.01) (0.00) (0.00) (0.00) (0.00)
Full 0.017 0.008 0.009 0.013 0.004 0.008
(0.00) (0.00) (0.00) (0.00) (0.01) (0.00)

This table presents the results of the equal and value-weighted strategies using weekly VWARP prices. The
results provided in the table are for the combined, winner and loser strategies for the full and size sorted
portfolios. Results represent the average percentage weekly short-term contrarian profits over the full test
period, 1994 to 2001. The numbers in parentheses represent the p-values from the test. The means are equal to
zero when the null hypothesisistrue.

Table6: Comparison of Large Stock and Small Stock Portfolio Returns
. . Equal Weighted Value Weighted
Transaction] Size Sorted
Price Sub Samples Averge return Median Retum Averge return Median Retum
Price Smal 1 0.049 0.036 0.038 0.038
Large 5 0.014 0.011 0.011 0.008
(0.00) (0.00) (0.00) (0.00)
Bid-Ask  |Smal 1 0.040 0.029 0.033 0.021
Large 5 0.010 0.008 0.008 0.007
(0.00) (0.00) 0.0y (0.00)
VWAP Smal 1 0.035 0.026 0.026 0.018
Large 5 0.014 0.008 0.015 0.008
(0.00) (0.00) (020) (0.20)

This table presents the results of the ANOVA and Wilcoxon Rank Tests between the small stock and large
stock portfolios. Tests of differences between the mean returns and median returns were performed using the
ANOVA and Wilcoxon Rank Tests, respectively. Tests were undertaken for both the equal and value-
weighted portfolios. In addition, tests were undertaken for all the pricing methodologies including price, bid-
ask and VWAP. The sample period is from 1994 to 2001. Returns represent the average percentage weekly
short-term contrarian profits over the full test period. The numbers in parentheses represent the p-valuesfrom
the test. The means are equal when the null hypothesisistrue.
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Table7: Risk Adjusted Testsof Short-Term Contrarian Profits
Rat =apt bA(rm,t - rf,t) *teat Rat =@p +Da(fme - e t) +€ay
Equal Weighted Strateqgy Value Weighted Strateqy
Size Sorted | b R 2 NOBS a b R 2 NOBS
Subsamples
Small 1 0.048 -0.012 0.0228 417 0.039 -0.009 0.0091 417
(0.00) (0.00) (0.00) (0.05)
2 0.029 -0.011 0.0515 417 0.030 -0.007 0.0151 417
(0.00) (0.00) (0.00) (0.01)
Medium 3 0.010 -0.006 0.0262 417 0.012 -0.007 0.0292 417
(0.00) (0.00) (0.00) (0.00)
4 0.017 -0.003 0.0055 417 0.016 -0.002 0.0089 417
(0.00) (0.13) (0.00) (0.06)
Large 5 0.014 -0.008 0.0645 417 0.011 -0.002 0.0101 417
(0.00) (0.00) (0.00) (0.04)
Full 0.023 -0.008 0.0684 417 0.012 -0.002 0.0186 417
(0.00) (0.00) (0.00) (0.01)

Where: r,, = weekly return on portfolio A in period t. rp,,

on the AOI equal-weighted index minus the risk-free rate.

- Iy (= the market risk premium minus the return

r,;,t - Iy, = the market risk premium minus the

return on the AOI value-weighted index minus the risk-free rate (one month bank bill de-annualised to provide
aweekly return). a,= the abnormal return for the zero net investment strategy of buying loser stocks and

selling winner stocks, represented in percentage terms. B, = the slope coefficient which provides an estimate

of the systematic risk for portfolio A over the test period.
number of observations.

p-values are reported in parentheses. NOBS =

Table 8: Short-Term Contrarian Profitsafter Adjusting for Seasonality Effects
Average Weekly Retums
Full 1 2 3 4 5 NOBS
Panel A
All Months 0023 0049 0030 0011 0017 0014 417
Panel B
All months Excl (Jan and July) 0023 0046 0031 0011 0019 0014 351
[0975] [0760] [0914] [0962] [0.774]  [0.989]

Panel A represents the average percentage profits for the equal-weighted price strategy when all months are
included in the sample test period. Panel B represents the average percentage profits when observationsin the
months of January and July are removed. NOBS = the number of observations for each portfolio before and
after adjusting for seasonality. Profits are reported over the full sample period (1994 to 2001). Numbers in
square brackets represent the p-values from the t tests. The means are equal when the null hypothesisistrue.




38

Table9: Short-Term Contrarian Profitsfor Volume Sorted Portfolios
Panel A Low Volume Medium Volume High Volume
Average Profit 0.026 0.028 0.015

(0.00) (0.00) (0.00)
Panel B Matrix

Low Volume Medium Volume

Medium Volume 0.717
High Volume 0.017 0.012

Panel A represents the average profits for the combined equal-weighted price portfolios formed on the basis of
trading volume over the full test period (1994 to 2001). Profits are reported in percentage terms. The numbers
in parentheses represent the p-values from the test. The means are equal to zero when the null hypothesisis
true. Panel B represents the p-values from the ANOV A tests when accepting the null that the means are equal
between the various volume sizes.

Table10: Break Even Transaction Costs

Size Sorted Percentage transaction costs required to

Subsamples make contrarian profits zero

Transaction Price Used Price Bid-Ask VWAP
Small 1 0.242 0.105 0.136
2 0.316 0.258 0.304

Medium 3 0.086 0.019 0.066
4 0.265 0.226 0.233

Large 5 0.300 0.301 0.250
Full 0.262 0.159 0.176

Average Costs 0.245 0.178 0.194

This table presents the percentage amount of transaction costs that would be required to force all contrarian
profits to equal zero. Tests we undertaken for the equal-weighted strategy for all the combined full and size-
sorted portfolios when closing prices, bid-ask prices and VWAP prices were used as the transacting price.
The test period was from 1994 to 2001.



39

References

Allen, D.E. and Price, R, (1995), “The winner/loser hypothess. Some preiminary Austrdian
evidence on the impact of changing risk”, Applied Economics Letter, Vol. 2, pp. 280-283.

Antoniou, A., Gdariotis, E.C. and Spyrou, S.l., (2001), “Contrarian profits and the overreaction
hypothes's: The case of the Athens stock exchange’. Working Paper, (Www.ssrn.com).

Audrdian Stock Exchange,, (1999), “A review of the All Ordinaries Index”. Consultation
Paper, January 1999.

Audrdian Stock Exchange, (1999), “Rules for the condruction of the All Ordinaries Index”.
Working Document, April 1999.

Audrdian Stock Exchange., (2000), “A new All Ordinaries Index in 2000".

Audtrdian Stock Exchange., (2001), “Fact Book 2001: Statistics to 31 December 2000”.

Australian Stock Exchange., (2002), “Fact File 2002: Statistics to 31 December 2001”.

Badl R. and Kothari, S. P, (1989), “Nondationary expected returns. Implications for tests of
market efficiency and serid corrdaion in returns’, Journal of Financial Economics, Vol. 25,
pp. 51-74.

Bdl, R., Kothari, SP. and Shanken, J., (1995), “Problems in measuring portfolio performance;
An gpplication to contrarian investment drategies’, Journal of Financial Economics, Val.
38, pp. 79-107.

Berkowitz, SA., Logue, D.E. and Noser, EA., (1988), “The total costs of transactions on the
NYSE”, Journal of Finance, Val. 43, pp. 97-112.

Blume, L., Eadey, D. and O'Hara, M., (1994), “Maket datistics and technical anayss The
role of volume’, Journal of Finance, Vol. 49, pp. 153-182.

Boudoukh, J., Richardson, M.P. and Whitdaw, R.F., (1994), “A tale of three schools. Insights on
autocorrelations of short-horizon stock returns’, Review of Financial Sudies, Vol. 7, pp.
539-573.

Bowman, RG. and lverson, D., (1998), “Short-run overresction in the New Zedand stock
market”, Pacific-Basin Finance Journal, Vol. 6, pp. 475-491.

Bralldord, T. and Easton, S, (1991), “Seasondity in Audtrdian share price indices between
1936 and 1957, Accounting and Finance, Vol. 31, pp. 69-85.

Bralsford, T., (1992), “A test of the winner-loser anomdy in the Audrdian equity market:
1958-87", Journal of Business Finance and Accounting, Vol. 19, pp. 255-241.

Brennan, M.J, Jegadeesh, N. and Swaminahan, B., (1993), “Investment analyss and the
adjusment of stock prices to common information”, Review of Financial Sudies, Val. 6, pp.
799-824.

Brown, P., Keim, D., Kleidon, A. and Marsh T., (1983), “Stock returns, seasondities, and the
tax-loss sdling hypothess. Andyss of the arguments and Audrdian evidence’, Journal of
Financial Economics, Val. 12, pp. 33-56.

Campbel, JY., Grossman, SJ. and Wang, J, (1993), “Trading volume and serid corrdation in
stock returns’, The Quarterly Journal of Economics, Vol. 108, pp. 905-940.

CCH AudrdiaLimited., (2001), “Australian Corporations and Securities Legidation”.

Chan, K.C., (1988), “On the contrarian investment strategy”, Journal of Business, Vol. 61, pp.
147-163.

Chang, R.P., Mcleavey, D.W. and Rhee, S.G., (1995), “Short-term abnormd returns of the
contrarian drategy in the Jgpanese stock market”, Journal of Business Finance and
Accounting, Vol. 22, pp.1035-1048.

Chopra, N., Lakonishok, J. and Ritter, JR, (1992), “Measuring abnormal performance: Do
stocks overreact”, Journal of Financial Economics, Vol. 31, pp. 235-268.

Chordia, T. and Swaminathan, B., (1999), “Trading volume and cross-autocorrelations in stock
returns’, Journal of Finance, Vol. 55, pp. 913-935.



40

Conrad, J.S., Hameed, A. and Niden, C., (1994), “Volume and autocovariances in short-horizon
individua security returns’, Journal of Finance, Vol. 49, pp.1035-1329.

Conrad, JS. and Kaul, G., (1989), “Mean reverson in short-horizon expected returns’, Review
of Financial Sudies’, Vol. 2, pp. 225-240.

Conrad, JS. and Kaul, G., (1993), “Long-term market overreaction or biases in computed
returns’, Journal of Finance, Vol. 48, pp. 39-63.

Conrad, JS. Kaul, G. and Gultekin, M.N., (1997), “Profitability of short-term contrarian
drategies Implications for market efficiency”, Journal of Business and Economic Satistics
July, Val. 15, pp. 397-386.

Cootner, P.H. (1964), “The random character of stock market prices’, Cambridge: MIT Press.

DeBondt, W.F.M. and Thaer, R., (1985), “Does the stock market overreact?’, Journal of
Finance, Voal. 40, pp. 793-808.

Fama, E.F., (1965), “The behaviour of stock market prices’, Journal of Finance, Vol. 38, pp. 34-
105.

Gaunt, C., Gray, P. and Mclvor, J, (2000), "The impact of share price on
seasondity  and  9ze  anomdies  in Audrdian  equity  returns’,  Accounting
and Finance, Vol. 40, pp. 33-50.

Hameed, A., (1997), “Time varying factors and cross-autocorrelations in short-horizon stock
returns’, Journal of Financial Research, Val. 20, pp. 435-458.

Hameed, A. and Ting, S, (2000), “Trading volume and short-horizon contrarian profits,
evidence from Maaysian stock market”, Pacific-Basin Finance Journal, Vol.8, pp. 67-84.

Jegadeesh, N., (1990), “Evidence of predictable behaviour of security returns’, Journal of
Finance, Val. 45, pp. 881-898.

Jegadeesh, N. and Titman, S, (1993), “Returns to buying winners and sdling losers
Implications for sock market efficiency”, Journal of Finance, Vol. 48, pp. 65-91.

Jegadeesh, N. and Titman, S, (1995), “Overreaction, delayed reaction, and contrarian profits’,
Review of Financial Studies, Val. 8, pp. 973-993.

Kaul, G. and Nimdendran, M., (1990), “Price reversas. Bid-ask errors a market overreaction?’,
Journal of Financial Economics, Val. 28, pp. 67-93.

Lakonishok, J., Shlafer, A. and Vishny, RW., (1994), “Contrarian investment, extrapolation and
risk”, Journal of Finance, Val. 49, pp.1541-1578.

Lehmann, B.N., (1990), “Fads, martingdes, and maket efficiency”, Quarterly Journal of
Economics, Vol. 105, pp. 1-28.

Lo, A. and MacKinlay, C., (1988), “Stock market prices do not follow random walk, evidence
from a smple specification tes”, Review of Financial Sudies, Vol. 1, pp. 41-66.

Lo, A. and MacKinlay, C. (1990), “When are contrarian profits due to stock market
overreaction?’, The Review of Financial Sudies, Vol. 3, pp. 175-250.

Mun, JC., Vasconcdlos, G.M. and Kish, R., (2000), “The contrarian/overreaction hypothesis.
An amdyss of the US and Canadian stock markets’, Global Finance Journal, Vol. 11, pp.
53-72.

Ni, X., Lui, M-H. and Kang, J., (2002), “Contrarian and momentum dtrategies in the China stock
markets: 1993-2001", Pacific-Basin Finance Journal, VVal. 10, pp. 243-265.

Schiereck, D., DeBondt, W. and Weber, M., (1999), “Contrarian and momentum strategies in
Germany”, Financial Analysts Journal, Vol. 55, pp. 104-116.

Zarowin, P., (1989), “Short-run market overreaction: Size and seasondity effects’, Journal of
Portfolio Management, VVol. 15, pp. 26-29.

Zarowin, P., (1990), “Size, seasondity, and stock market overreaction”, Journal of Financial
and Quantitative Analysis, Vol. 25, pp. 113-125.



