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I. Introduction

A contrarian trading strategy is a form of extreme portfolio trading strategy, whereby investors can earn abnormal profits by buying poor performing stocks and short selling outperforming stocks, thus benefiting from price reversals in stock markets (Debondt and Thaler, 1985). This approach is in contrast to momentum strategies, in which investors generate abnormal returns by buying outperforming stocks and short selling underperforming stocks to exploit return continuations in stock markets (Jegadeesh and Titman, 1993). The ability to achieve superior returns from contrarian and momentum strategies has been demonstrated in various markets in Europe, Asia and the USA.  The apparent profitability of contrarian and momentum strategies in equity markets has been highlighted in numerous studies but to date there is limited literature on contrarian and momentum strategies in derivatives markets. With only a few studies exploring the profitability of contrarian and momentum strategies in derivatives markets, the objective of this study is to test the profitability of using options as proxies for their underlying equity securities in contrarian trading strategies, to see if their use can provide a viable alternative to investors when contrarian trading opportunities are constrained by short-selling restrictions. 
Short-selling rules determine which stocks an investor can short and the number of shares they can short, as well as the length of time a short position can be held,   thereby affecting the performance of contrarian or momentum trading strategies. Ramiah, Mugwagwa and Naughton (2011) demonstrate that a contrarian trading strategy’s return falls by 1.87% per day when short-selling restrictions are applied to a contrarian strategy. This represents a significant reduction in an investor’s return; given a contrarian portfolio with no short-selling restrictions can earn 6.47% per day (Ramiah, Mugwagwa and Naughton, 2011). Lee, Chan, Faff and Kalev (2003) also demonstrate that short-selling restrictions may have a negative effect on contrarian profits however Bettman, Maher and Sault (2009) presents evidence to the contrary. With the apparent lack of consensus on the effect of short selling restrictions on these types of portfolios, this study contributes to the literature by investigating the performance of dynamic “hybrid” contrarian portfolios that add options to an equity based contrarian trading strategy. Theoretically, options offer investors an opportunity to gain neutral and leveraged exposure to equities, currencies and many other asset classes. Equity-based momentum and contrarian portfolios can use options to overcome short selling restrictions that limit the ability to construct momentum or contrarian strategies that require short positions on stocks, by incorporating an option as a proxy for the underlying stock.  
The literature offers some support for contrarian and momentum trading strategies in derivative markets, independent of the underlying stocks. Miffre and Rallis (2007) test 56 momentum strategies in the US commodity futures markets and find 12 to be profitable. Pirrong (2005) demonstrates the profitability of futures contracts in extreme portfolio trading in the broader setting of equity, commodity and currency markets around the world. Rey and Schmid (2007) and Naughton, Ramiah and Sy (2007) introduce warrants and options to derivative-based momentum and contrarian trading strategies and find evidence of abnormal returns. Interestingly, Rey and Schmid (2007) argue that option-based momentum trading strategies have limited ability to generate abnormal returns in options markets. Although they appear conflicting, we note that the studies by Rey and Schmid (2007) and Naughton, Ramiah and Sy (2007) are not directly comparable as we various portfolio combinations. With research in option-based contrarian and momentum trading strategies still relatively new and inconclusive, we seek to contribute to the literature by analysing the profitability of call and put options in option-based contrarian and momentum trading strategies.
Recent studies highlight the presence of price reversals in option markets due to supply and demand imbalances. Conventional option valuation models assume the option market is frictionless and in doing so ignore the impact on option prices of buying and selling by investors and market makers
, but demand and supply forces can have a significant impact on options prices when material imbalances exist between demand and supply. Bollen and Whaley (2004) provide an example of a demand/supply imbalance that initially causes a positive price spike followed quickly by a price reversal.  The literature shows that when net demand develops for particular stock option, market makers can successfully increase the price of that particular option to cover the sudden increase in hedging costs they incur, with prices reversing in successive trading sessions as the market makers find cheaper alternative hedging measures. These price reversals hint at the potential to earn contrarian profits in option markets. Chan, Cheng and Lung (2003) and Bollen and Whaley (2004) highlight the impact of net demand on moneyness sensitivity, whereby out-of-the-money put options tend to have a higher sensitivity and in-the-money call options lower sensitivity to the underlying stock price. Given that our study uses actual-traded option premiums we expect to find evidence of this market traction in our option-based contrarian portfolios.

The current focus of contrarian and momentum literature is on understanding and explaining drivers of return reversal and continuation.  Finance variables, asset pricing models, behavioural finance, macroeconomic factors and seasonality are among the ideas canvassed in the attempts to explain the profits from contrarian and momentum trading strategies. Several finance variables measuring firm size
, trading volume, earnings and dividend yield
 have been investigated as indicators of or contributors to contrarian and momentum profits. Thus far there is a significant amount of contradictory evidence regarding the factors that affect contrarian and momentum trading profits.  Lee et al. (2003) find evidence of a small firm effect within contrarian portfolios whilst Chang, Mcleay and Rhee (1995) do not. The effect of other financial variables such as trading volume and earnings is also unproven. With this in mind, we also investigate how earnings per share, price earnings, leading price earnings, price to book value, book value, market value and dividend yield affect our contrarian portfolio performance.
In theory, contrarian trading strategies earn abnormal returns as compensation for taking on stocks with higher macroeconomic risks. Chopra, Lakonishok and Ritter (1992) and Ball and Kothari (1989) find that contrarian trading strategies earn a high return due to increased systematic risk. Using stock market returns they argue that the risk of “loser” portfolios has a significantly larger inverse relationship with weak market conditions compared to “winner” portfolios that have a low positive relationship. These ‘relationships’ allow contrarian investors to earn abnormal return during weak markets. The strength of the relationship between the portfolios and the market then shifts during strong markets with winner portfolios having a stronger positive relationship with the market, making contrarian strategies less profitable. In a study of stock market returns and economic fundamentals, Griffin, Ji and Martin (2003) find contradictory evidence around the world with momentum portfolios generating strong returns both in weak and strong markets. Other recent studies show momentum profits in strong and weak markets, arguing that the profitability of the extreme trading strategies is not related to macroeconomic risks
. Since our interest is in option-enhanced contrarian strategies we test for the impact of these market conditions on our contrarian portfolios.  If a positive risk relationship between winner portfolios and stock market conditions is present we would expect a higher return during strong periods for an option based winner portfolio and low returns during weak periods, as compared to equity based winner portfolios.
The Australian Stock Exchange (ASX) provides an ideal testing ground for our arguments. In a bid to increase market participation in the options market
, the ASX has encouraged and financed various research activities in this area. While this initiative may be also good researchers as well as investors, the exchange publications may contain publication bias. We contribute to this research independently and find that call and put option based contrarian strategies can generate contrarian profits. These results challenge some of extreme portfolio trading literature but are consistent with the Chan, Cheng and Lung (2003) and Bollen and Whaley (2004). Interestingly, there are other consistent findings when it comes to moneyness, rebalancing periods, market conditions and finance fundamentals. In line with recent studies we observe a relationship between the level of out-of-moneyness and the returns of option based contrarian strategies and we find evidence of transaction costs effects in the Australian market. The remainder of the paper is organised as follows: Section two presents the data and methods used in this paper. Section three presents the empirical findings, while section four concludes the paper.
II. Data and Methods

Data

We use equity data and exchange traded call and put option data from the Australian Stock Exchange for the period January 1995 to October 2006. Our sample comprises of 184 equity stocks that had options written on them during the sample period. Daily stock total return indices were sourced from Datastream. We used the yield on contemporaneous 180-day Bank Bills as the proxy for risk free rate, and the S&P ASX200 as the proxy for the market. 
Option data filtered to identify out-of-the money (OTM), in-the-money (ITM) and at-the-money (ATM) call and put options. We define OTM call options as options with an exercise price greater than 102% of the prevailing spot price and ITM calls have an exercise price less than 98% of the prevailing spot price. For put options, OTM options have an exercise price 98% below the stock’s spot price and in-the money put options have an exercise above 102% of the spot price. For calls and puts, the option is defined as ATM if the exercise price is between 98% and 102% (inclusive) of the spot price. Table I presents the descriptive statistics for the call and put options returns used in this study.  As the option market data contained a number of zero premiums due to illiquidity, we exclude these zero values and replace them with Black-Scholes premiums.  We then calculate the returns for the combined dataset and report the option returns for the 184 companies.
Table I shows the mean daily return of OTM call options with a low delta is 0% with a volatility of 3.42%. We find that call options with low delta achieve a significantly low return of -2.28%. It is apparent that when the call options initially move from out-of-money to at-the-money
, returns decrease before increasing again as the options become in-the-money. In terms of the call option delta, we find high delta call options demonstrate higher returns than low delta call options with a lower risk. These outcomes are consistent with Bollen and Whaley (2004) who find that this effect is due to new information being initially incorporated into at-the-money option prices before flowing to out-of-money options. We record a larger loss (relative to call options) for the put options.
Methodology

In the first instance we following Lo and MacKinlay (1990) and analyse the performance of equity based contrarian strategies with no short selling restrictions (equity contrarian) and with short selling restrictions (restricted equity),
We calculate raw returns and risk adjusted returns for the 184 stocks used in the study. The raw rate of return on each stock is defined as
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 is total return index adjusted for capitalisation changes and dividends for the share i at time t. We use a discrete returns specification in preference to log returns as a log returns specification will dampen the extreme effects we are attempting to capture. Similar to the above cited studies, we use actual returns instead of abnormal returns. 

We construct the equity contrarian portfolios on a daily basis. The equity contrarian strategy is to buy loser stocks and sell winner stocks for different holding periods. At the beginning of each trading day from January 1995 to October 2006, we rank all eligible stocks on the basis of their previous trading day returns.  The stocks are then allocated to “winner” and “loser” portfolios comprising the top 10 and bottom 10 stocks respectively. The choice of the top and bottom 10 companies was based on performance data reported daily in the Australian Financial Review
. The portfolios are then held for K days (where K = 1, 5, 20 and 60 days), with the returns for K-day holding period based on equally-weighted average returns of every stock in the portfolio.  For example, a contrarian portfolio constructed based on stocks with the highest (winners) and lowest (losers) average returns the previous day and held for twenty days will be denoted as J1K20. The returns of the equity contrarian portfolios are calculated as the return on the loser stocks less the return on the winner stocks.  For the restricted equity contrarian models, winner portfolios only include stocks that meet short-selling requirements set by the Australian Stock Exchange (ASX)
.  

Jegadeesh (1990) and Lehman (1990) point out that trading based on a previous trading session’s returns may introduce biases, including bid-ask bounce, price pressure and lagged reactions. With this in mind we undertake four robustness tests. The first two tests follow Jegadeesh and Titman (1993). The first test skips one day between the formation period and holding period, to deal with the price pressure and lagged reaction effects. The second test splits the data set into two equal sub-periods and compares the performance of the sample sub-periods. The third robustness test deals with autocorrelation which may distort the mean and t-statistics. The July effect identified by Durand, Limkriangkrai and Smith (2006) in the Australian stock market increases the possibility of autocorrelation distorting the sample mean and t-statistics. To control for autocorrelation, we run the following regression model:
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Where:
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 represents the return for the an extreme trading strategy S where S
= 1 to 8, i.e. equity contrarian, restricted equity contrarian, equity-call, equity-put, synthetic call, synthetic put and contrarian call and contrarian put option trading strategies respectively for portfolios P at time t where P = 1 to 3 that  winner, loser and contrarian portfolios in that order;

ml stands for the major lagged factor, α0 represents the unbiased mean return of the portfolio and β1 represents the autocorrelation coefficient;

Equation 2 controls for the major autocorrelation factor but does not control for other lags and consequently we apply the Newey-West test, which allows us to generate more reliable means, standard errors and t-statistics. 

The fourth robustness test replaces raw returns with risk-adjusted returns in the unrestricted and restricted equity contrarian trading strategies. We calculate the risk adjusted returns using two different measures, Jensen Alpha (
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Where

RFt is the risk-free asset on day t;

RMt is the return on the market proxy on day t.;
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Further, we classify the winner and loser portfolios into high (H), medium (M) and low (L) portfolios based on volume and other fundamental financial factors including dividend yield, firm size, book to market ratio, earnings per share (EPS), price earnings ratio and value stocks within these portfolios. For volume, we adapted and adjusted the definition of trading volume from Campbell, Grossman, and Wang (1993) and Lee and Swaminathan (2000) and define volume as the average daily turnover ratio, obtained by dividing the daily trading volume of a stock by the number of shares on issue. We use this adjusted volume because raw trading volume is not scaled and is likely to be correlated with size. The volume analysis will compare the performance of high, medium and low-volume winner and loser portfolios and conclude based on past stock returns whether stock liquidity enhances the performance of the extreme portfolios. This analysis is extended to include other financial fundamentals such as earnings per share (EPS), price earnings (PE), leading price earnings, price to book-value ratio (Price to BV), book-to-market ratio (BV), volume, market value (MV) and dividend yield. 

Fama and French (1993) introduced a three factor model which captured market, size and book-to-market equity effects in a bid to explain the abnormal return generated by extreme portfolios. Using a similar method, we regress the raw returns of winner, loser and contrarian portfolios for the eight trading strategies on the overall market factor, size and book-to-market equity factors.
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Where 
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 is the return of a strategy’s portfolio on day t;

RFt is the risk-free asset on day t;

RMt is the return on the market proxy on day t.;

Rpt -RFt is the excess return on the portfolio; 

RMt - RFt is the excess return on the market portfolio;

SMB represents the mimic portfolio for the size factor; and 

HML the mimic portfolio for the book-to-market factor

We calculate SMB (small minus big) as ASX Small Ordinaries Total Return Index daily return minus S&P ASX 100 Total Return Index returns over the study period. HML is defined as MSCI Growth Total Return Index daily returns minus MSCI Value Total Return Index return. To control for autocorrelation and heteroscedasticity we apply the Newey-West test, which would allow us to generate more reliable means, standard errors and t-statistics. The three factor model analysis focuses on a sample period from 2nd January 1997 to 31 October 2006 due to data unavailability.

Having tested the performance of contrarian trading strategies using stocks we introduce call and put options as proxies for the underlying stocks, to investigate whether doing so can overcome the effect of short-selling restrictions on contrarian profits. Two approaches are applied - first, we exclude the returns of winner stocks and use the returns of the winner stocks’ call and put options. An equity-call contrarian portfolio sells call options for winner stocks creating a winner portfolio and buys equities in the loser portfolios whereas the equity-put contrarian portfolio will sell put options for stocks in the winner portfolio. We calculate daily returns on the call and put options as follows: 
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where 
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 is the premium on the call (put) option i at time t where it is available. Otherwise, the premium is taken as the midpoint of the bid and ask prices. The returns of an equity-call contrarian portfolio are calculated as the return on the loser equity stocks minus the return on the winner call options. The returns of an equity-put contrarian portfolio are calculated as the return on the loser equity stocks plus the return on the winner put options. We also control the exposure of the call and put options to the underlying stocks using the option delta. We expect that when writing call options and buying put options for the winner portfolios options, a low delta will provide an enhanced exposure to the underlying stocks downside price change.  
Delta is defined as;


[image: image17.wmf]1

1

d

l

=

D


(10)

Where 
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  represents the estimated delta value of the call or put option (I= 1 for low delta and 2 for high delta).
At times, there is no call or put option available in the respective sub-periods.  When this is so the rate of return is assumed to be zero. Another empirical issue that we faced with the options data was the amount of zero-premium for the call and put options as a result of market illiquidity. To deal with this problem, we replace the zero premium and estimate a fair price using by the Black and Scholes (1973) option pricing model, with time-varying historical volatility estimated using monthly returns over the prior three years. We construct “proxy” contrarian portfolios from options on both the winner and loser portfolios, using two approaches: 1) using stock returns to rank loser and winner stocks and writing options on them; and 2) using returns on options on the eligible stocks to rank winners and losers. Under the first approach, we use the previous day’s stock returns to identify winner and loser stocks.  A “call contrarian” portfolio is constructed by writing calls on the winner stocks and buying calls on the loser stocks. The portfolio is held for K days, where the returns for K-day holding period are based on equally weighted average returns. “Put Contrarian” portfolios are constructed by buying puts on the winner stocks and writing puts on the loser stocks. 


Under the second approach we construct contrarian call portfolios by ranking companies based on the previous day call option returns and allocating the top and bottom 10 companies into winner and loser portfolios respectively. A contrarian call option portfolio will buy “loser” calls and write “winner” calls. For put options, we buying “loser” puts and write “winner” puts. 
Griffin, Ji and Martin (2003) show the significant impact different stock market conditions have on momentum trading strategies. We test the performance of our contrarian portfolios under strong, moderate and weak market conditions. We define a bull market as one where positive market return is associated with low volatility, a bear market where negative market return is combined with higher volatility and a “moderate” market conditions occur when there are average returns and normal volatility. The returns and volatility of the ASX 200 index were used to identify the three market conditions and the performance of equity, equity restricted, synthetic call, synthetic put, call option and put option contrarian strategies were evaluated. A summary of the contrarian trading strategies investigated in this study is shown in Table II.

III. Empirical Results

This section reports the results of the three different hypotheses that we test about option based contrarian trading strategies. We consider the performance, risk, and fundamental analysis of option based trading strategies on the ASX. We also report results of the four robustness tests conducted. Together these results indicate whether our option-based strategies generate superior returns compared to their equity-only analogues. Generally, we find that option-based strategies generate superior profits. 

Effects of Short Selling Restrictions on Equity Contrarian Profits
Table III A and Table III B show the results of the equity contrarian trading strategies and in particular the equity contrarian strategy and restricted contrarian portfolios strategy respectively. These are the first two strategies depicted in Table II. In Table III A, we report the unadjusted and adjusted
 raw returns of winner (RW) and loser (RL) equity portfolios and the difference in the mean returns of these portfolios (RL–RW), representing an equity contrarian strategy. We also report the respective t-statistics for all these portfolios. Theoretically, we expect to observe a positive difference between the return of the loser portfolio and the winner portfolio as a result of price reversals.  The results reported in Table III A support the hypothesis for shorter holding periods. The equity contrarian portfolio clearly and consistently generates positive returns for holding periods less than a week but these returns appear to dissipate over longer holding periods. For instance, Table III A illustrates that for daily holding periods, a loser portfolio in an equity strategy earns on average an adjusted return of 0.23%, whilst its corresponding winner portfolio yields -0.06%. This results in an equity contrarian portfolio earning a statistically significant adjusted daily raw return of 0.27%. We find equity contrarian returns increase initially to weekly holding periods and then diminish to zero as the holding period increases. Table III A shows results of robustness tests which reinforce our conclusion of short term equity contrarian profits. Based on these findings, we conclude that equity contrarian strategies are profitable in the Australian equity listed market. Our results are consistent with Lee Chan, Faff and Kalev (2003) among others, in that they show short term equity contrarian returns in Australia.
The contrarian literature appears unsettled on the question of whether short selling restrictions imposed on stocks will limit the opportunities equity contrarian strategies. We test the hypothesis that short selling restrictions have negative impact on equity contrarian strategies.  For holding periods of one and five days, we find that short selling restrictions do not affect equity contrarian profits. However, short selling restrictions appear to enhance contrarian profits for holding periods of 20 and 60 days. Table III B shows the returns of restricted contrarian profits for the holding periods of 20 and 60 days. It should be noted that the long position on the loser portfolio is not altered but the short position on the winner portfolio is now restricted (RRW). The RL-RRW, i.e. the restricted contrarian profit is 0.72% for the holding period of 60 days and the unrestricted contrarian profit that same holding period is -0.45% (see Table III A). This difference is statistically different from zero. Our findings are not supported by Lee, Chan, Faff and Kalev (2003) and Ramiah, Mugwagwa and Naughton (2006) but are consistent with Bettman, Maher and Sault (2009) who find short-selling restrictions have a positive effect on equity contrarian profits. 

Options can be combined with equities to offer higher contrarian profits.

We can summarize the results of the plain equity contrarian portfolios as offering the highest return of 0.72% for the holding period of 60 days. For options to be attractive in contrarian portfolio formation, it must offer a return higher than 0.72%. 
Equity plus Call and Put Options Contrarian Trading Strategy Returns

Table IV reports the performance of contrarian portfolios for equity-call and equity-put contrarian trading strategies respectively, for the three states of Moneyness (ITM, ATM and OTM). The table only shows the returns for low delta options as this is where the highest returns were recorded. We find evidence of equity-call contrarian strategies (ECCS) generating an increasing positive return as the holding period increases. For example, a contrarian strategy that focuses on in-the-money equity-call strategies generates a statistically significant return of 0.69% for daily holding periods and this return increases to 1.28%, 1.44% and 3.01% as the holding period increases to weekly, monthly and quarterly respectively. Loser portfolios account for most of these contrarian profits and the importance of these losers increases with the holding periods. Naked call options in the winner portfolio generate less return but this return is significant. The positive outcome of the winner portfolios is consistent with Bollen and Whaley (2004) who find that net buying pressure for call options results in price reversals. They explain that for risk management purposes, call writers have to charge higher prices when there is a strong demand for calls on a particular stock, and that option prices experience a downward pressure as demand falls and option writers look for other means to manage their risk exposure. We document similar contrarian profits in equity-put contrarian strategies (EPCS). For equity-put contrarian strategies, we observe a price reversal in the equity loser portfolio. We also find indications of portfolio protection driving put option prices up in the winner portfolio, resulting in positive equity-put contrarian profits.
Option Contrarian Trading Strategy Returns


Our next objective is to test the profitability of strategies that use call and put options as proxies for winner and loser stocks. Table V summarises the returns of call and put–based contrarian strategies respectively, at different levels of moneyness and for delta options (highest recorded return in this study). Table V shows that when we buy out-of-money call options on equity loser portfolios (RLC), it is possible to achieve a return of 0.75% when rebalanced daily.  When out-of-money call options are written on the winner portfolios (RWC), a profit of 0.6% is achieved. The combined effects results in a call-contrarian strategy (CCS) which offers a return of 1.4%. The CCS tends to decrease as we increase the holding period beyond five days. The put-contrarian Strategy (PCS) is equally profitable with return as high as 2.16% for the holding period of 20 days.

Contrarian Profits Exist in the Options Market

To this point we have considered the profitability of contrarian trading strategies using equity winner and loser portfolios formed based on the previous day stock returns. In this section we examine the profitability of call and put option winner, loser and contrarian portfolios formed based on the previous day’s returns on the respective call and put options. Table VI reports the winner, loser and contrarian returns for call-contrarian and put-contrarian portfolios, for three levels of moneyness. The highest profits were recorded in the high delta options for the call-contrarian strategy (CCS) and low delta options for the put-contrarian strategy (CPS). We observe that significant call-contrarian strategy profits persist for up to 20 days. For example, a loser portfolio with high delta out-of-money call options has a return of 3.01%, and a winner portfolio with similar call options generates a return of -1.26%. And by buying loser portfolios and short selling winner portfolios, we create a contrarian call portfolio that yields a significant positive return of 4.4%.  The positive significant returns reported in Table VI are consistent with Chan, Cheng, & Lung (2003) and generally consistent with the contrarian strategy theory. 
Next, we perform a return analysis of contrarian trading strategies using put options. Our results show that contrarian put strategies generate statistically significant negative returns. For instance, a low delta out-of-money contrarian put strategy with monthly rebalancing periods makes a significant loss of -10.24%. We find the out-of-money put options written on the winner portfolio generate a strong return which results in the out-of-money put-contrarian strategy earning a negative return. The short sold winner portfolio returns maybe driven by institutional investors seeking to lock in profits for their underlying portfolios. The stock option literature highlights that institutional investors substantially use put options in most instances for portfolio protection. Given that option positions are zero-sum, it is reasonable to posit that these losses could be converted into positive profits if we reverse the positions. Instead of selling put options on the winners and buying put options on the losers, we buy puts on the winners and sell puts on the losers. This approach is consistent with the return continuation theory and could therefore be likened to momentum profits. 
Given the profitability of equity and restricted equity contrarian trading strategies, option based contrarian trading strategies must achieve a significantly higher abnormal return than equity based contrarian trading strategies to be attractive to investors. We carry out further testing of differences in the mean
 returns between the equity-based and option-based portfolios. Our results show that the addition of options into contrarian portfolio formation enhances contrarian profits. Furthermore, we test if these option based strategies offer returns higher that the buy-write strategy
 and we can conclude that option based contrarian strategy performs better.
Chan, Cheng and Lung (2003) and Bollen and Whaley (2004) highlight the increased sensitivity of out-of-money put options to changes in the price of the underlying stock as a result of net demand compared to in-the-money call options, whose sensitivity decreases due to hedging activities. Our findings, from Tables IV to VI, support these studies. We find the loser portfolios with out-of-money options are more sensitive to the price change of the underlying stocks than the in-the-money options. We observe similar outcomes in numerous other cases (seen Tables IV to VI) where the portfolios with out-of-money options demonstrate higher price change than portfolios with in-the-money options.  
We further extend the sensitivity analysis to include a volatility argument by looking at high and low delta options. We test the sensitivity of options to the underlying stock price changes by categorising the options between high and low delta at each level of moneyness. Contrary to the fundamental belief, the results shown in Tables IV to VI show high delta call options have a lower sensitivity to price changes in the underlying stock than low delta call options for extreme portfolios. This sensitivity anomaly is stated to be caused by hedging activities and other demand and supply factors in the market (see Chan, Cheng and Lung, 2003).  Interestingly, for out-of-money call options that have a lower importance in hedging activities, we find high delta out-of-money call option winner portfolios have a noticeably higher sensitivity to the underlying than low delta out-of-money call option winner portfolios. The results also show that high delta out-of-money put options generate the highest return, which is more consistent with theory
.
The study finds two exceptional forms of contrarian trading strategies that warrant further discussion (see Table VI). The first strategy is the out-of-money call-contrarian strategy which achieves a high return of 6.35% with weekly rebalancing, with loser portfolios contributing a 4.69% return. This is consistent with Chan, Cheng and Lung (2003) who highlight the strong sensitivity of out-of-money options to movement of the underlying stock. This suggests that when portfolios are formed based on the previous day call option returns, investors can maximise their option based contrarian strategy returns by writing naked call options on the loser call portfolios and buying winner call option portfolios using high delta out-of-money call options. The second noteworthy strategy is a put-contrarian strategy that achieves significantly negative contrarian returns. If the position of this strategy is reversed we can observe a ‘momentum put strategy’. This observation highlights the potential to incur significant loss when wrongly applying option based contrarian strategies.

Fundamental Analysis
We examine the relationship between financial fundamentals and option and equity based contrarian trading strategy profits.  The returns of portfolios formed on the foundation of a two-way sort are reported in Table VII. The two-way sort is between past extreme returns and stock liquidity. We undertake the analysis for winner, loser and contrarian portfolios with put and call options at different levels of option moneyness and delta. In the interests of brevity we only report the findings for contrarian portfolios, with the low volume traded (L), high volume traded (H) and the difference between high volume and low volume contrarian portfolios (H-L). When high volume stocks perform better than low volume stocks, the H - L portfolios will give a positive value. As shown in Table VII, we find significant evidence of positive returns for H-L contrarian portfolios. The high volume contrarian portfolios earn more returns than the low volume ones, indicating that high volume explains contrarian profits rather than illiquidity premiums. The fundamental analysis is extended to other finance variables but we find statistical significance only with respect to Earnings Per Share.  We did not observe any significant for the other fundamental variables. Our results indicate that loser portfolios with high EPS stocks produce contrarian profits.  This identifies loser stocks as value stocks with high earnings per share and high book value while winners are growth stocks with low earnings per share and book value, consistent with the literature. 

Fama and French Three Factor Model
We further investigate factors affecting contrarian trading strategies using the Fama and French (1998) three factor model. We do not observe any significant market or size effect, and find no evidence of a relationship between the book-to-market ratio and contrarian portfolio performance.  The significant relationship between contrarian profits and firm size is highlighted in the contrarian literature
 which states small firms as drivers of contrarian profits. In this study we find no substantial evidence of such a relationship as our sample consists of large organisations. We also find that value stocks do not outperform growth stock as the book-to-market factor is relatively insignificant. For these reasons, we do not report the findings.
Market Conditions


Ball and Kothari (1989), Chopra, Lakonishok and Ritter (1992), and Lee, Chan, Faff and Kalev (2003) highlight the increase in macroeconomic risk as a key factor of contrarian trading profitability. They argue that contrarian investors earn abnormal returns by taking on increased systematic risk in the loser portfolios during “weak” market conditions. Table VIII show the returns of equity and option based contrarian trading strategies during strong, moderate and weak markets. Most of the trading strategies do not exhibit a clear and consistent pattern in terms of a particular market condition offering better or worse returns. We observe that in the context of option-based contrarian portfolios there does not seem to be a difference in returns between strong and weak market conditions. Similar to Liew and Vassalou (1999), Chordia and Shivakumar (2002), and Griffin, Ji and Martin (2003) we do not observe any significant relationship between contrarian returns and macroeconomic factors.  The existing literature on this point is predominantly about equity markets, but there is evidence here of similar behaviour in option based contrarian strategies.
Transaction Costs

Next, we consider the effects of transaction costs on equity and option based contrarian trading strategy profits. The commission investors pay for brokerage varies depending on the institution involved in the transaction. Bettman, Maher and Sault (2009) propose the bid-ask spread as a measure of transaction cost with a complete buy and sell trade transaction cost of 4.19%. By contrast, large financial institutions may incur brokerage fees of as low as 1.00%
. Given a brokerage commission of 1.00%, we find that equity-call, equity-put, in-the-money dynamic call and out-of-money contrarian call strategies remain profitable for investors to implement but these profits are eroded under brokerage fees of 4.19%.  Using these two levels of brokerage fees we note that transaction costs have a significant impact on equity and option contrarian profits.
Robustness Tests

In this section we address two issues in this area of research, namely the illiquidity of the options and the persistence of contrarian returns by skipping one day between the formation period and holding period and splitting the sample into two equal samples. In order to overcome the illiquidity of the Australian options market, we replace all the zero premiums with fair prices. The fair prices were calculated using Black and Scholes (1973) with historical volatility. This method is unrealistic as it assumes that there are no significant demand and supply forces affecting option prices in option markets, which is contradictory to evidence highlighted by Chan, Cheng and Lung (2003) and Bollen and Whaley (2004). Although we do not show the results of this exercise, we did not uncover any significant difference in our results. In other words, even if we use fair premiums, our major conclusions in the earlier sections would not change. Next, we investigate the persistence of contrarian returns by skipping one day between the formation period and holding period and splitting the sample into two equal samples. We find similar contrarian profits under these robustness tests. 
IV. Conclusion
This study investigates the return of contrarian trading strategies based on equities,  call options and put options on the Australian Stock Exchange and considers whether these strategies generate consistent abnormal returns. We find that in the absence of short-selling restrictions, equity based contrarian trading strategies generate significant contrarian profits in the short term. When short-selling restrictions are imposed we find that it enhances contrarian returns. In examining the performance of contrarian portfolios that use call and put options as proxies for the underlying stocks, we also find evidence of significant profits in the Australian market. Results show that investors can earn a return of up to 6.35% per week using a contrarian call strategy with low delta out-of-money call options, that a similar strategy using calls earn -10.24% when using low delta out-of-money put options. The findings support the existing literature which identifies hedging activities and portfolio protection by market makers and investors as causing price reversals and altering the sensitivity of call and put options to the underlying security. Moreover our study, finds further supporting evidence of hedging and portfolio protection activities influencing option returns, whereby we demonstrate that out-the-money options have a increased sensitivity to changes in the underlying stock price and in-the-money options are less sensitive especially call options. 
We also investigate the relationship between call and put option based contrarian portfolio returns and past trading volume and other fundamental financial factors including dividend yield, firm size, book to market ratio, earnings per share (EPS), price earnings ratio and value stocks within these portfolios. Our results support the current literature which highlights value stocks as drivers of contrarian profits. Also in line with the previous studies we note that past trading volume does predict future returns of contrarian stocks. Our findings challenge the existing literature in that we find highly liquid stocks contribute of contrarian profits not illiquid stocks. We find evidence of size effect, where we find small firms driving contrarian profits in the Australian market. Furthermore, we undertake a market condition analysis where we do not uncover any evidence of contrarian strategies mainly earning abnormal profits during weak markets as demonstrated in previous studies.
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	Table I: Descriptive Statistics

	Descriptive statistics of in-the-money, at-the-money and out-of-money call and put options on the Australian Stock Exchange, from January 1995 to October 2006. We use the option premium where it is available and if it is not available we use the midpoint of the bid and ask prices. The actual price data contains a number for zero premiums, to deal with zero premiums we replace zero premiums with Black and Scholes (1973) fair value premiums and named the price series as Black-Scholes.  We also show the raw and Black-Scholes returns, delta (∆), standard deviation, minimum, maximum values and the corresponding t-statistics.

	
	Out-of-Money
	 
	
	At-the-Money
	
	In-the-Money

	 
	Raw Returns
	Black-Scholes
	Raw Returns
	Black-Scholes
	
	Raw Returns
	Black-Scholes
	Raw Returns
	Black-Scholes
	
	Raw Returns
	Black-Scholes
	Raw Returns
	Black-Scholes

	 
	Low ∆
	High ∆
	
	Low ∆
	High ∆
	
	Low ∆
	High ∆

	Daily Call Option Returns

	Mean
	0%
	-13.26%***
	-0.67%**
	-0.55%
	
	-2.28%***
	-1.41%**
	-2.09%***
	-0.57%
	
	-0.03%
	-0.68%**
	0.49%
	-0.01%

	T-stat
	0.00
	-13.40
	-2.25
	-1.07
	
	-7.34
	-2.07
	-5.79
	-1.01
	
	-0.06
	-2.31
	0.99
	-0.14

	Standard Deviation
	3.42%
	13.43%
	4.02%
	6.94%
	
	4.21%
	9.26%
	4.90%
	7.61%
	
	6.89%
	4.01%
	6.73%
	1.16%

	Minimum
	-6.37%
	-66.67%
	-13.85%
	-66.53%
	
	-34.20%
	-77.47%
	-31.62%
	-77.47%
	
	-7.49%
	-36.29%
	-4.90%
	-5.27%

	Maximum
	33.28%
	14.89%
	26.01%
	35.16%
	
	12.30%
	58.74%
	24.95%
	42.31%
	
	81.20%
	10.42%
	81.20%
	5.57%

	Daily Put Option Returns

	Mean
	-10.46%***
	0.1%
	-1.59%***
	-10.18%***
	
	-15.24%***
	1.15%**
	-8.08%***
	0.49%
	
	-0.65%
	-0.21%**
	1.75%
	-0.12%

	T-stat
	-7.93
	0.35
	-2.65
	-13.03
	
	-9.97
	1.75
	-7.26
	0.87
	
	-0.58
	-2.41
	0.89
	-1.41

	Standard Deviation
	17.90%
	3.75%
	8.15%
	10.60%
	
	20.74%
	8.93%
	15.10%
	7.70%
	
	15.09%
	1.20%
	26.84%
	1.15%

	Minimum
	-100.00%
	-25.14%
	-33.12%
	-42.86%
	
	-100.00%
	-40.00%
	-100.00%
	-7.33%
	
	-42.52%
	-10.83%
	-27.27%
	-4.21%

	Maximum
	22.43%
	15.34%
	38.30%
	15.26%
	
	54.84%
	75.16%
	44.87%
	75.16%
	
	167.91%
	4.85%
	278.69%
	6.75%

	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table II: A summary of Contrarian Trading Strategies Investigated

	Strategy


	Portfolio Selection
	
	Winner Portfolios
	
	Loser Portfolios

	
	Returns
	
	Transaction
	Asset
	
	Transaction
	Asset

	Equity Contrarian Trading Strategies

	Equity Contrarian 
	Equity
	
	Sell
	Equity
	
	Buy
	Equity

	Restricted Contrarian
	Equity
	
	Sell
	Equity
	
	Buy
	Equity

	
	
	
	
	
	
	
	

	Dynamic Call and Put Options Contrarian Trading Strategies

	Equity-Call
	Equity
	
	Sell
	Call
	
	Buy
	Equity

	Equity-Put
	Equity
	
	Buy
	Put
	
	Buy
	Equity

	
	
	
	
	
	
	
	

	Synthetic Option Contrarian Trading Strategies 

	Synthetic Call Contrarian
	Equity
	
	Sell
	Call
	
	Buy
	Call

	Synthetic Put Contrarian
	Equity
	
	Buy
	Put
	
	Sell
	Put

	
	
	
	
	
	
	
	

	Pure Option Contrarian Trading Strategies

	Contrarian Call Options
	Call
	
	Sell
	Call
	
	Buy
	Call

	Contrarian Put Options
	Put
	
	Sell
	Put
	
	Buy
	Put


	Table III A: Returns of Loser, Winner and Equity Contrarian Portfolios

	This table presents average returns of equities for the time period from January 1995 to October 2006. RL represents the loser portfolios and RW represents the winner portfolios. Returns are average returns for the portfolio formation period of one day, J=1 and holding periods of one, five, twenty and sixty days, k=1, 5, 20 and 60. The contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios (RL-RW). The portfolios are unadjusted and adjusted for seasonality and autocorrelation. Robustness tests in terms of skipping one month between the formation period and holding period and splitting the sample into two equal samples are conducted. We also undertake an adjusted risk return robustness test replacing equity raw returns with Jensen Alpha and Leland (1999) alpha. The corresponding t-statistics are provided in parentheses.

	
	
	K1
	
	K5
	
	K20
	
	K60

	 
	 
	RL
	RW
	RL-RW
	
	RL
	RW
	RL-RW
	
	RL
	RW
	RL-RW
	
	RL
	RW
	RL-RW

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Raw Returns
	Unadjusted
	0.22%***
	-0.06%**
	0.28%***
	
	0.6%***
	0.04%
	0.57%***
	
	1.66%***
	1.45%***
	0.21%
	
	4.47%***
	4.93%***
	-0.45%**

	
	
	(8.59)
	(-2.53)
	(9.81)
	
	(11.80)
	(0.74)
	(10.17)
	
	(13.82)
	(11.97)
	(1.58)
	
	(19.59)
	(21.90)
	(-1.72)

	
	Adjusted
	0.23%***
	-0.06%**
	0.27%***
	
	0.33%***
	0.02%
	0.53%***
	
	0.72%***
	0.69%***
	0.19%
	
	2.16%***
	2.39%***
	-0.4%

	
	
	(9.03)
	(-2.51)
	(9.57)
	
	(6.60)
	(0.46)
	(9.79)
	
	(5.08)
	(4.54)
	(1.40)
	
	(7.05)
	(7.73)
	(-1.46)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jensen Alpha
	Adjusted
	0.19%***
	-0.09%***
	0.26%***
	
	0.29%***
	-0.06%
	0.54%***
	
	0.37%***
	0.12%
	0.38%**
	
	2.51%***
	3.27%***
	-0.84%***

	
	
	(7.10)
	(-3.68)
	(8.59)
	
	(5.78)
	(-1.28)
	(9.47)
	
	(2.96)
	(0.91)
	(2.47)
	
	(17.91)
	(21.69)
	(-5.42)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Leland
	Adjusted
	0.23%***
	-0.12%***
	0.36%***
	
	0.02%
	-0.32%***
	0.46%***
	
	-0.09%
	-0.1%
	0.04%
	
	0.53%**
	0.79%***
	-0.61%**

	
	
	(4.49)
	(-2.85)
	(5.28)
	
	(0.17)
	(-4.13)
	(4.47)
	
	(-0.45)
	(-0.62)
	(0.24)
	
	(1.95)
	(3.29)
	(-2.29)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Skipping 1 Day
	Adjusted
	0.17%***
	0%
	0.17%***
	
	0.29%***
	0.1%**
	0.33%***
	
	0.68%***
	0.77%***
	-0.05%
	
	2.07%***
	2.48%***
	-0.76%***

	
	
	(6.32)
	(0.10)
	(5.78)
	
	(5.51)
	(1.74)
	(5.67)
	
	(4.45)
	(4.85)
	(-0.38)
	
	(6.81)
	(7.97)
	(-2.77)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jan 1995 to 
Sept 1999
	Adjusted
	0.19%***
	-0.02%
	0.22%***
	
	0.38%***
	0.03%
	0.68%***
	
	0.91%***
	0.78%***
	0.27%
	
	2.78%***
	2.86%***
	-0.48%

	
	
	(4.34)
	(-0.61)
	(4.80)
	
	(4.97)
	(0.34)
	(7.41)
	
	(3.93)
	(3.35)
	(1.22)
	
	(5.76)
	(6.04)
	(-1.09)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oct 1999 to 
Aug 2006
	Adjusted
	0.22%***
	-0.09%***
	0.35%***
	
	0.29%***
	0.02%
	0.47%***
	
	0.54%***
	0.56%***
	0.11%
	
	1.58%***
	1.92%***
	-0.4%

	
	
	(6.60)
	(-3.13)
	(9.33)
	
	(4.28)
	(0.28)
	(6.54)
	
	(3.62)
	(3.54)
	(0.68)
	
	(4.96)
	(5.60)
	(-1.22)

	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table III B: Returns of Loser, Restricted Winner and Restricted Contrarian Portfolios
	

	This table presents average returns of equities for the time period from January 1995 to October 2006. RL represents the loser portfolios and RRW represents the restricted winner portfolios. Returns are average returns for the portfolio formation period of one day, J=1 and holding periods of twenty and sixty days, k=20 and 60. The contrarian trading strategy buys equities for loser portfolio stocks and sells equities for restricted winner portfolios (RL-RRW). The portfolios are adjusted for seasonality and autocorrelation. Robustness tests in terms of skipping one month between the formation period and holding period and splitting the sample into two equal samples are conducted. We also undertake an adjusted risk return robustness test replacing equity raw returns with Jensen Alpha and Leland (1999) alpha. The corresponding t-statistics are provided in parentheses.

	
	
	K20
	
	
	K60
	

	 
	RL
	RRW
	RL-RRW
	RL
	RRW
	RL-RRW

	Raw Returns
	0.72%***
	0.39%***
	0.61%***
	2.16%***
	1.58%***
	0.72%***

	
	(5.08)
	(3.81)
	(4.62)
	(7.05)
	(6.6)
	(2.69)

	
	
	
	
	
	
	

	Jensen Alpha
	0.37%***
	-0.14%
	0.68%***
	2.51%***
	2.45%***
	-0.08%

	
	(2.96)
	(-1.56)
	(5.14)
	(17.91)
	(20.51)
	(-0.48)

	
	
	
	
	
	
	

	Leland
	-0.09%
	-0.19%
	0.13%
	0.53%**
	0.41%**
	-0.14%

	
	(-0.45)
	(-1.28)
	(0.67)
	(2)
	(2)
	(-0.55)

	
	
	
	
	
	
	

	Skipping 1 Day
	0.68%***
	0.44%***
	0.39%***
	2.07%***
	1.61%***
	0.46%**

	
	(4.45)
	(4.34)
	(2.88)
	(6.81)
	(6.89)
	(1.71)

	
	
	
	
	
	
	

	Jan 1995 to Sept 1999
	0.91%***
	0.32%**
	0.89%***
	2.78%***
	1.58%***
	1.39%***

	
	(3.93)
	(2.51)
	(4.50)
	(5.76)
	(4.80)
	(3.43)

	
	
	
	
	
	
	

	Oct 1999 to Aug 2006
	0.54%***
	0.46%***
	0.26%
	1.58%***
	1.58%***
	-0.02%

	 
	(3.62)
	(3.08)
	(1.57)
	(4.96)
	(5.00)
	(-0.05)

	*** Testing at the 1% level of significance.
	
	
	
	
	

	** Testing at the 5% level of significance.
	
	
	
	
	

	* Testing at the 10% level of significance.
	
	
	
	
	


	Table IV: Performance of Low Delta Equity-Call and Equity-Put Strategies

	This table presents average returns for different levels of moneyness, January 1995 to October 2006. In an equity-call contrarian strategy (ECCS), we write call options on the underlying winner stocks and long equities on the loser portfolio stocks. For an equity-put contrarian strategy (EPCS), we buy put options on the winner stocks and take a long equity position in the loser portfolio stocks. RL represents the extreme loser equity portfolios, RWC represents the call option returns on extreme winner portfolios and  RWP represents the put option returns on extreme winner portfolios. Returns are average returns for an extreme portfolio formation period of one day, J = 1, and k = 1, 5, 20, and 60. These are the results for low delta options. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses.

	
	
	K1
	
	K5
	
	K20
	
	K60

	Strategy
	Moneyness
	RL
	RWC
	ECCS
	
	RL
	RWC
	ECCS
	
	RL
	RWC
	ECCS
	
	RL
	RWC
	ECCS

	Equity-Call Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low Delta(∆)
	Out-of-Money
	0.19%***
	-0.18%
	0.37%***
	
	0.31%***
	0.23%
	0.12%
	
	0.61%***
	-0.1%
	1.01%***
	
	2.15%***
	-0.16%**
	2.46%***

	
	
	(6.53)
	(-1.53)
	(3.09)
	
	(5.81)
	(0.61)
	(0.30)
	
	(4.26)
	(-0.43)
	(3.17)
	
	(7.05)
	(-1.85)
	(7.49)

	
	At-the-Money
	0.19%***
	-0.82%***
	0.99%***
	
	0.31%***
	-1.07%***
	1.58%***
	
	0.61%***
	-0.4%**
	1.4%***
	
	2.17%***
	-0.14%**
	2.4%***

	
	
	(6.43)
	(-7.12)
	(8.52)
	
	(5.82)
	(-4.87)
	(7.28)
	
	(4.27)
	(-2.26)
	(5.93)
	
	(7.07)
	(-2.29)
	(7.45)

	
	In-the-Money
	0.19%***
	-0.51%***
	0.69%***
	
	0.31%***
	-0.79%***
	1.28%***
	
	0.61%***
	-0.42%***
	1.44%***
	
	2.17%***
	-0.37%**
	3.01%***

	
	
	(6.43)
	(-6.98)
	(8.82)
	
	(5.82)
	(-6.80)
	(10.96)
	
	(4.27)
	(-2.78)
	(6.83)
	
	(7.07)
	(-2.54)
	(8.61)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	RL
	RWP
	EPCS
	
	RL
	RWP
	EPCS
	
	RL
	RWP
	EPCS
	
	RL
	RWP
	EPCS

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equity-Put Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low Delta(∆)
	Out-of-Money
	0.19%***
	0.06%
	0.25%
	
	0.31%***
	0.58%
	1.06%***
	
	0.61%***
	1.94%**
	3%***
	
	2.33%***
	0.02%
	2.38%***

	
	
	(6.43)
	(0.27)
	(1.18)
	
	(5.82)
	(1.52)
	(2.69)
	
	(4.27)
	(2.21)
	(3.24)
	
	(6.81)
	(0.11)
	(7.14)

	
	At-the-Money
	0.19%***
	-0.38%***
	-0.2%
	
	0.31%***
	-0.49%***
	-0.06%
	
	0.61%***
	0.42%
	1.36%***
	
	2.17%***
	-0.15%***
	2.16%***

	
	
	(6.43)
	(-2.95)
	(-1.62)
	
	(5.82)
	(-3.39)
	(-0.42)
	
	(4.27)
	(1.10)
	(3.51)
	
	(7.07)
	(-2.80)
	(6.91)

	
	In-the-Money
	0.21%***
	0.07%**
	0.29%***
	
	0.31%***
	0.04%
	0.45%***
	
	0.61%***
	0.16%
	1.29%***
	
	2.17%***
	-0.11%**
	2.12%***

	
	
	(7.81)
	(1.69)
	(5.96)
	
	(5.82)
	(0.59)
	(5.45)
	
	(4.27)
	(0.73)
	(3.48)
	
	(7.07)
	(-2.08)
	(6.93)


	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table V: Performance of Synthetic Option  Contrarian Trading Strategies

	This table presents average returns for different levels of moneyness, January 1995 to October 2006. A synthetic call contrarian strategy (SCCS) write call options on the winner stocks  (RWC) and take a long call option position on loser portfolio stocks (RLC). A synthetic put contrarian strategy (SPCS) buys put options on the winner stocks (RWP) and sell put options on the loser portfolio stocks (RLP).  Returns are average returns for an extreme portfolio formation period of one day, J = 1, and k = 1, 5, 20, and 60. These are the results for high delta options. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses.

	
	
	K1
	
	K5
	
	K20
	
	K60

	Strategy
	Moneyness
	RLC
	RWC
	SCCS
	
	RLC
	RWC
	SCCS
	
	RLC
	RWC
	SCCS
	
	RLC
	RWC
	SCCS

	Synthetic Call  Contrarian Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High Delta(∆)
	Out-of-Money
	0.75%
	-0.6%***
	1.4%***
	
	0.54%**
	-0.87%***
	1.48%***
	
	0.25%
	-0.24%
	0.7%**
	
	-0.07%
	-0.24%
	0.24%

	
	
	(1.49)
	(-4.62)
	(2.82)
	
	(2.45)
	(-5.44)
	(6.20)
	
	(0.76)
	(-1.23)
	(1.79)
	
	(-0.81)
	(-1.30)
	(1.19)

	
	At-the-Money
	-0.25%**
	-0.45%***
	0.26%**
	
	-0.03%
	-0.83%***
	0.97%***
	
	-0.08%
	-0.23%**
	0.22%
	
	-0.07%
	-0.21%**
	0.21%**

	
	
	(-2.51)
	(-7.08)
	(2.46)
	
	(-0.13)
	(-7.86)
	(4.47)
	
	(-0.51)
	(-2.13)
	(1.52)
	
	(-0.91)
	(-2.30)
	(1.97)

	
	In-the-Money
	-0.03%
	-0.19%***
	0.18%***
	
	1.48%
	-0.37%***
	1.88%
	
	2.24%
	-0.24%**
	2.56%
	
	-0.26%
	-0.15%**
	-0.19%

	
	
	(-0.55)
	(-3.95)
	(2.65)
	
	(1.12)
	(-4.60)
	(1.43)
	
	(0.93)
	(-2.40)
	(1.06)
	
	(-1.60)
	(-1.68)
	(-1.04)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	RLP
	RWP
	SPCS
	
	RLP
	RWP
	SPCS
	
	RLP
	RWP
	SPCS
	
	RLP
	RWP
	SPCS

	Synthetic Put Contrarian Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High Delta(∆)
	Out-of-Money
	-0.39%***
	0.56%**
	1%***
	
	-0.08%
	1.17%***
	1.33%***
	
	1.74%**
	3.44%***
	2.16%**
	
	-0.01%
	0.4%**
	0.47%

	
	
	(-4.49)
	(2.29)
	(3.80)
	
	(-0.40)
	(2.64)
	(2.82)
	
	(2.52)
	(3.34)
	(2.05)
	
	(-0.06)
	(2.18)
	(1.54)

	
	At-the-Money
	-0.61%***
	-0.07%
	0.57%***
	
	-0.79%***
	0.02%
	0.85%***
	
	-0.03%
	0.77%**
	0.88%**
	
	-0.09%
	-0.07%
	-0.01%

	
	
	(-5.34)
	(-1.01)
	(4.67)
	
	(-5.13)
	(0.22)
	(5.17)
	
	(-0.12)
	(2.08)
	(2.31)
	
	(-1.13)
	(-0.82)
	(-0.14)

	
	In-the-Money
	0.41%
	0.14%***
	-0.25%
	
	0.28%
	0.11%**
	-0.16%
	
	1.55%
	0.44%***
	-1.03%
	
	-0.17%***
	0.14%**
	0.33%***

	 
	 
	(0.76)
	(3.63)
	(-0.46)
	 
	(0.51)
	(1.93)
	(-0.29)
	 
	(0.88)
	(2.84)
	(-0.59)
	 
	(-3.57)
	(2.00)
	(3.90)


	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table VI: Evidence of Contrarian Profits in Call Options

	This table presents average returns for different levels of moneyness from January 1995 to October 2006. A contrarian call strategy (CCS) sells extreme winner call options (WC) and simultaneously buy extreme loser call options (LC).  A contrarian put strategy (CPS) writes sells extreme winner put options (WP) and simultaneously buy extreme loser put options (LP).  Returns are average returns for an extreme portfolio formation period of one day, J = 1, and k = 1, 5, 20, and 60. These are the results for high delta options for the CCS and low delta options for the CPS. The portfolios are adjusted for seasonality and autocorrelation. The corresponding t-statistics are provided in parentheses.

	
	
	K1
	
	K5
	
	K20
	
	K60

	 
	 
	LC
	WC
	CCS
	
	LC
	WC
	CCS
	
	LC
	WC
	CCS
	
	LC
	WC
	CCS

	Contrarian Call Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	High Delta(∆)
	Out-of-Money
	3.01%***
	-1.26%***
	4.4%***
	
	4.69%***
	-0.83%***
	6.35%***
	
	1.54%**
	0.03%
	1.6%**
	
	-0.31%**
	0.02%
	-0.34%

	
	
	(5.70)
	(-5.20)
	(8.32)
	
	(4.71)
	(-2.98)
	(7.18)
	
	(1.84)
	(0.08)
	(2.01)
	
	(-2.07)
	(0.06)
	(-0.81)

	
	At-the-Money
	-0.18%
	-0.66%***
	0.49%
	
	0.93%**
	-0.73%***
	2.44%***
	
	0.27%
	-0.05%
	0.58%**
	
	0.11%
	0.09%
	-0.04%

	
	
	(-0.65)
	(-3.70)
	(1.52)
	
	(2.23)
	(-3.18)
	(5.85)
	
	(0.91)
	(-0.24)
	(1.91)
	
	(0.91)
	(0.50)
	(-0.18)

	
	In-the-Money
	-0.23%**
	-0.06%
	-0.19%
	
	0.43%**
	-0.31%***
	1.34%***
	
	0.3%
	-0.29%**
	1.13%***
	
	-0.28%
	-0.16%**
	-0.2%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	LP
	WP
	CPS
	
	LP
	WP
	CPS
	
	LP
	WP
	CPS
	
	LP
	WP
	CPS

	Contrarian Put Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Low Delta(∆)
	Out-of-Money
	0.1%**
	0.79%***
	-0.69%**
	
	0.31%**
	1.24%**
	-1.1%**
	
	1.14%
	10.3%***
	-10.24%***
	
	-0.28%***
	-0.05%
	-0.24%

	
	
	(1.68)
	(2.61)
	(-2.36)
	
	(2.05)
	(2.50)
	(-2.17)
	
	(1.50)
	(4.06)
	(-3.49)
	
	(-3.12)
	(-0.17)
	(-0.96)

	
	At-the-Money
	0.06%
	0.04%
	0.02%
	
	0.32%
	-0.12%
	0.52%**
	
	-0.14%
	0.48%
	-0.84%**
	
	-0.3%***
	0.03%
	-0.42%**

	
	
	(0.57)
	(0.40)
	(0.22)
	
	(1.26)
	(-0.92)
	(2.38)
	
	(-0.51)
	(1.26)
	(-2.03)
	
	(-3.72)
	(0.19)
	(-2.12)

	
	In-the-Money
	0%
	-0.57%***
	0.68%***
	
	0.03%
	-0.41%
	0.73%**
	
	2.44%**
	2.33%**
	-0.01%
	
	-0.45%***
	-0.44%**
	0.38%

	
	
	(-0.55)
	(-3.07)
	(2.85)
	
	(0.10)
	(-1.63)
	(2.37)
	
	(2.43)
	(2.36)
	(-0.02)
	
	(-3.68)
	(-1.84)
	(1.31)


	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table VII: Liquidity of the Equity and Option Based Contrarian Trading Strategies 

	This table presents the volume fundamental analysis for equity and option based contrarian trading strategies from January 1997 to October 2006, for low delta options at different levels of moneyness. The portfolios presented in the table are formed on the foundation of a two-way sort between past extreme returns and a stock’s volume. The table represents the low volume (L) and the high volume (H) for equity and option based contrarian portfolios. The portfolio returns are average returns for extreme portfolio formation period of one day, J=1 and holding periods of one, five, twenty and sixty days, k=1, 5, 20 and 60. An equity contrarian trading strategy buys equities for loser portfolio stocks and sells equities for winner portfolios and when short selling restrictions are applied we define the strategy as a restricted equity strategy. The option based contrarian strategies included in the table are equity-call, equity-put, dynamic call, dynamic put, call and put option contrarian strategies.  We define volume as the average daily turnover ratio where the daily turnover ratio is obtained by dividing the daily trading volume of a stock by the number of shares of the same stock at the end of the day. For the purpose of brevity, we only report the findings for the contrarian trading strategy. The corresponding t-statistics are provided in parentheses.

	
	K1
	
	K5
	
	K20
	
	K60

	 
	H
	L
	H - L
	
	H
	L
	H - L
	
	H
	L
	H - L
	
	H
	L
	H - L

	Equity
	0.29%***
	0.26%***
	0.03%
	
	0.58%***
	0.25%***
	0.33%***
	
	0.29%
	0.31%
	-0.02%
	
	-0.57%
	-0.07%
	-0.47%

	
	(5.95)
	(4.99)
	(0.38)
	
	(6.22)
	(2.95)
	(2.60)
	
	(1.50)
	(1.10)
	(-0.05)
	
	(-1.42)
	(-0.14)
	(-0.76)

	Restricted Equity 
	0.34%***
	0.22%***
	0.12%**
	
	0.68%***
	0.28%***
	0.4%***
	
	0.92%***
	0.65%***
	0.27%
	
	0.73%**
	1.1%**
	-0.38%

	
	(7.82)
	(4.68)
	(1.99)
	
	(8.13)
	(3.76)
	(3.57)
	
	(5.28)
	(2.72)
	(0.93)
	
	(1.97)
	(2.50)
	(-0.66)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equity-Call Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	0.54%**
	0.22%**
	0.3%
	
	5.49%***
	3.55%***
	2.03%***
	
	0.15%
	0.21%
	-0.14%
	
	1.8%***
	1.09%***
	0.67%

	
	(2.16)
	(2.31)
	(1.12)
	
	(15.85)
	(7.60)
	(3.66)
	
	(0.20)
	(1.29)
	(-0.19)
	
	(3.57)
	(3.87)
	(1.17)

	At-the-Money
	1.71%***
	0.26%***
	1.39%***
	
	2.83%***
	0.43%***
	2.36%***
	
	2.64%***
	1.16%***
	1.41%***
	
	5.34%***
	3.76%***
	1.66%***

	
	(9.00)
	(2.86)
	(6.59)
	
	(11.14)
	(3.88)
	(8.52)
	
	(8.42)
	(4.94)
	(3.63)
	
	(15.21)
	(10.49)
	(3.52)

	In-the-Money
	1.1%***
	0.24%***
	0.84%***
	
	1.91%***
	0.41%***
	1.47%***
	
	2.38%***
	1.65%***
	0.69%
	
	5.71%***
	4.06%***
	1.73%***

	
	(9.17)
	(2.69)
	(5.56)
	
	(5.65)
	(2.85)
	(3.92)
	
	(6.24)
	(6.87)
	(1.53)
	
	(11.28)
	(10.71)
	(2.82)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equity-Put Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	0.03%
	1.13%
	-1.1%
	
	5.27%***
	3.63%***
	1.72%***
	
	1.25%***
	1.89%
	-0.64%
	
	4.94%***
	3.68%**
	1.25%

	
	(0.21)
	(1.23)
	(-1.16)
	
	(11.55)
	(9.44)
	(2.93)
	
	(3.27)
	(1.39)
	(-0.44)
	
	(4.44)
	(1.90)
	(0.55)

	At-the-Money
	-0.44%**
	0.08%
	-0.53%**
	
	-0.18%
	0.11%
	-0.28%
	
	2.42%***
	1.12%***
	1.29%**
	
	4.92%***
	3.59%***
	1.4%***

	
	(-2.44)
	(0.83)
	(-2.57)
	
	(-0.72)
	(0.93)
	(-1.00)
	
	(4.05)
	(4.29)
	(1.95)
	
	(14.94)
	(10.05)
	(3.09)

	In-the-Money
	0.32%***
	0.17%***
	0.15%
	
	0.82%***
	0.29%***
	0.52%***
	
	2.21%***
	0.99%***
	1.21%***
	
	4.99%***
	3.52%***
	1.55%***

	
	(3.44)
	(3.32)
	(1.47)
	
	(5.44)
	(3.90)
	(3.14)
	
	(6.91)
	(4.51)
	(3.26)
	
	(15.05)
	(9.79)
	(3.40)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Synthetic Call Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	0.99%
	-0.08%
	1.16%
	
	0.16%
	-0.12%
	0.28%
	
	-0.11%
	-0.09%
	0.04%
	
	0.27%
	-0.05%
	0.36%

	
	(1.17)
	(-0.61)
	(1.33)
	
	(0.43)
	(-0.32)
	(0.54)
	
	(-0.14)
	(-0.48)
	(0.06)
	
	(0.48)
	(-0.19)
	(0.57)

	At-the-Money
	1.15%***
	0.05%
	1.1%***
	
	1.82%***
	0.22%**
	1.6%***
	
	0.67%**
	0.04%
	0.64%**
	
	-0.23%
	0.05%
	-0.28%

	
	(5.28)
	(0.52)
	(4.60)
	
	(6.02)
	(1.87)
	(4.95)
	
	(2.03)
	(0.24)
	(1.76)
	
	(-0.98)
	(0.36)
	(-1.02)

	In-the-Money
	0.84%***
	0.06%
	0.77%***
	
	3.34%**
	0.23%
	3.14%**
	
	3.66%
	0.09%
	3.66%
	
	0.21%
	0.23%
	-0.02%

	
	(6.40)
	(0.57)
	(4.45)
	
	(1.81)
	(1.48)
	(1.66)
	
	(1.10)
	(0.50)
	(1.07)
	
	(0.51)
	(1.50)
	(-0.04)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Synthetic Put Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	0.7%**
	-0.95%
	1.7%**
	
	-0.14%
	0.06%
	-0.21%
	
	-0.22%
	-1.71%
	1.5%
	
	1.65%
	0.15%
	1.52%

	
	(1.94)
	(-1.03)
	(1.69)
	
	(-0.36)
	(0.39)
	(-0.48)
	
	(-0.46)
	(-1.25)
	(1.01)
	
	(0.90)
	(0.06)
	(0.50)

	At-the-Money
	0.29%
	0.19%
	0.14%
	
	0.65%**
	0.15%
	0.49%
	
	0.22%
	0.03%
	0.22%
	
	-0.23%
	0.05%
	-0.28%

	
	(1.40)
	(1.50)
	(0.57)
	
	(2.20)
	(1.04)
	(1.49)
	
	(0.30)
	(0.11)
	(0.28)
	
	(-1.57)
	(0.38)
	(-1.48)

	In-the-Money
	0.62%
	0.08%
	0.55%
	
	0.72%
	-0.03%
	0.76%
	
	2.69%
	0.11%
	2.64%
	
	0.74%***
	0.09%
	0.67%***

	
	(0.81)
	(1.27)
	(0.70)
	
	(0.93)
	(-0.42)
	(0.96)
	
	(1.09)
	(0.93)
	(1.04)
	
	(3.36)
	(1.21)
	(2.79)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Contrarian Call Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	2.2%**
	0.52%
	1.71%
	
	0.32%
	-0.96%**
	1.3%**
	
	0.02%
	-1.27%
	1.37%
	
	2.06%
	2.22%***
	-0.1%

	
	(2.00)
	(1.09)
	(1.42)
	
	(0.56)
	(-2.29)
	(1.90)
	
	(0.01)
	(-1.12)
	(0.64)
	
	(1.44)
	(2.87)
	(-0.06)

	At-the-Money
	0.56%
	1.72%***
	-1.02%
	
	2.03%**
	1.53%**
	0.5%
	
	1%
	0.94%**
	0.01%
	
	0.38%
	0.22%
	0.16%

	
	(1.00)
	(3.06)
	(-1.26)
	
	(1.70)
	(2.19)
	(0.37)
	
	(1.58)
	(1.90)
	(0.01)
	
	(1.03)
	(0.69)
	(0.34)

	In-the-Money
	0.41%
	0.53%**
	-0.08%
	
	2.77%***
	1.36%***
	1.27%**
	
	0.94%**
	0.71%
	0.33%
	
	-0.17%
	1.25%***
	-1.45%***

	
	(1.07)
	(2.45)
	(-0.19)
	
	(6.40)
	(3.92)
	(2.56)
	
	(2.24)
	(1.48)
	(0.51)
	
	(-0.39)
	(3.27)
	(-2.66)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Contrarian Put Strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Out-of-Money
	-1.68%**
	-0.34%
	-1.36%**
	
	-0.84%***
	-0.33%
	-0.52%
	
	-2.38%**
	-2.11%***
	-0.24%
	
	-13.27%***
	-17.58%***
	4.43%

	
	(-2.30)
	(-1.13)
	(-1.70)
	
	(-2.71)
	(-0.86)
	(-1.06)
	
	(-1.93)
	(-3.55)
	(-0.18)
	
	(-3.22)
	(-2.80)
	(0.59)

	At-the-Money
	0.44%
	0.2%
	0.2%
	
	0.04%
	0.45%
	-0.38%
	
	-2.28%
	3.48%
	-5.89%**
	
	0.83%***
	0.58%**
	0.25%

	
	(1.05)
	(0.49)
	(0.34)
	
	(0.06)
	(1.09)
	(-0.53)
	
	(-1.42)
	(1.43)
	(-1.98)
	
	(2.80)
	(1.69)
	(0.57)

	In-the-Money
	0.33%
	-0.12%
	0.49%
	
	0.86%
	0.25%
	0.66%
	
	-2.05%**
	0.05%
	-2.16%**
	
	-2.33%***
	0.54%***
	-2.93%***

	 
	(1.15)
	(-0.53)
	(1.37)
	 
	(0.91)
	(0.96)
	(0.66)
	 
	(-2.18)
	(0.12)
	(-2.17)
	 
	(-5.61)
	(3.08)
	(-6.38)

	*** Testing at the 1% level of significance.

	** Testing at the 5% level of significance.

	* Testing at the 10% level of significance.


	Table VIII: Contrarian Portfolios under Different Market Conditions

	This table presents average returns of eight different contrarian trading strategies during periods of strong, weak and moderate market conditions from January 1995 to October 2006. Returns are average returns for extreme portfolio formation period of one day, J=1 and k=1. The loser, winner and contrarian of each strategy are displayed. For the option based strategies, we report the results of out-of-money and low delta options.

	Strategy
	Portfolios
	Strong Markets
	Moderate Markets
	Weak Markets

	
	
	
	
	

	Equity Contrarian
	RL
	0.26%***
	0.17%**
	0.33%***

	
	RW
	-0.19%***
	-0.02%
	0.08%

	
	RL-RW
	0.28%***
	0.19%**
	0.14%

	
	
	
	
	

	Restricted Contrarian
	RL
	0.27%***
	0.17%**
	0.33%***

	
	RRW
	-0.13%***
	-0.04%
	0.02%

	
	RL-RRW
	0.29%***
	0.19%**
	0.32%***

	
	
	
	
	

	Equity Call
	RL
	0.25%***
	0.23%***
	0.20%

	
	RWC
	-0.75%***
	-0.08%
	0%

	
	ECCS
	0.92%***
	0.21%
	0.35%**

	
	
	
	
	

	Equity Put
	RL
	0.2%***
	0.18%**
	0.23%**

	
	RWP
	-0.47%
	0.50%
	0.55%

	
	EPCS
	-0.30%
	1.15%
	0.86%**

	
	
	
	
	

	Synthetic Call Contrarian
	RLC
	-0.71%***
	0.19%
	10.22%

	
	RWC
	-1.27%***
	-0.03%
	-0.20%

	
	SCCS
	-0.09%
	0.64%**
	10.85%

	
	
	
	
	

	Synthetic Put Contrarian
	RLP
	0.01%
	0.31%**
	-0.10%

	
	RWP
	-0.47%
	0.50%
	0.55%

	
	SPCS
	-0.52%**
	0.32%
	-0.11%

	
	
	
	
	

	Contrarian Call Options
	LC
	0.76%
	0.21%
	10.30%

	
	WC
	-0.42%
	1.3%**
	1.21%

	
	CCS
	0.97%
	0.83%
	8.88%

	
	
	
	
	

	Contrarian Put Options
	LP
	0%
	0.13%
	0.26%

	
	WP
	0.63%
	1.13%
	1.77%

	 
	CPS
	-0.44%
	-1.09%
	-1.47%


Blank
� see Black and Scholes (1973)


� Zarowin (1989), Lo and MacKinlay (1990) and many others


� Kothari and Shanken (1997) and Fama and French (1998)


� See Chordia and Shivakumar (2002)


� ASX argues that market participation in the options market has decreased significantly since the Asian financial crisis. A naked position in the option market was one of the main disincentives. ASX are thus promoting new derivative products which includes an equity component. One of these instruments is the Buy-Write Strategy (see Mugwagwa et al., 2012). We propose other related products in this study.


� We estimate this for various holding periods like 5, 20 and 60 days and the results continue to hold. For brevity purposes, we do not report these findings and these results will be made available upon request.


� The choice of the top and bottom 10 companies was based on the publication of such data on a daily basis in the Australian Financial Review which is freely available online to investors.


� ASX Market Rules Guidance Note 34 and ASX Market Rule 19.7.1 (http://www.asx.com.au/supervision/rules_guidance/asxl/asx_gn34_designation_of_approved_short_sale_products.pdf)


� See Table II for a brief definition of the various strategies and we elaborate more on them later in the methodology section.


� We control for seasonality and autocorrelation (refer to the discussion of equation 2).


� For brevity, we do not report these findings but results will be made available upon request.


� Buy-write strategy is a financial instrument traded on the ASX. This product consists of buying the physical asset and simultaneously writing an out-of-money call option on the physical asset.


� See Chan, Cheng and Lung (2003) and Bollen and Whaley (2004)


�  For instance Lee, Chan, Faff and Kalev (2003)  





� With the introduction of Chi X in Australia in 2011, transaction costs for high frequency traders are expected to drop by around 50% and this will have a positive effect on the profitability of contrarian profits.
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