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Issues In International Market Level 

Return Predictability 

 

Abstract 

 

Research activity in the area of return predictability has increased in the last decade. 

Momentum and contrarian studies have mostly targeted the return predictability of 

individual stocks, with fewer studies investigating the predictability of international stock 

market index returns. The overall aims of the thesis are to determine whether it is 

possible to predict future international index returns, and to assess whether any 

predictability found can be adequately explained either by traditional asset pricing or by 

existing behavioural theories. Using a data sample of 49 developed and emerging 

market indices from 1970 to 2006, this study examines the profitability of momentum 

strategies, contrarian strategies, strategies based on the volatility of past returns, and 

strategies based on the 52wk high ratio. In addition, this thesis investigates the 

interaction of momentum and contrarian strategies with each other and with volatility to 

assess the profitability of new combined strategies.  

 

The findings show that momentum and contrarian effects are present in international 

stock market indices, confirming previous index-level research. Unlike previous results 

at the stock level that showed that the Fama and French three-factor model is able to 

explain contrarian profits, the contrarian effect at the index level survives risk 

adjustment. Consideration of joint momentum/contrarian effects reveals highly 

profitable trading strategies that are superior to the individual momentum and 

contrarian strategies. Moreover, the results of these combined strategies support the 

notion that momentum and contrarian effects are integrated. The investigation of early 

stage and late stage momentum strategies indicates that the most likely explanation of 

momentum profits is that they are partly due to underreaction to past long-term 

overreaction and partly due to delayed overreaction. This important result means that 

none of the existing behavioural theories of momentum provide an adequate 
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explanation of momentum. The thesis also investigates whether contrarian profits can 

be improved by taking into consideration the short term performance of indices. This 

novel approach finds that the double-sorted late stage contrarian strategies are 

superior to single-sorted contrarian strategies in both the developed and emerging 

settings. 

 

This study also demonstrates that past index volatility can be used as a variable, either 

on its own or in combination with past returns, to predict future index returns. Using 

past volatility of returns to create single-sorted volatility strategies (long high volatility 

and shorting low volatility) produces strikingly different results in emerging markets 

compared to developed markets. Remarkably, a portfolio based on past high volatility 

emergin indices produces the highest risk-adjusted returns (exceeding 21% 

annualized) found in this thesis. The double return/volatility strategy analysis reveals 

that volatility fails to enhance the momentum or contrarian effect in the developed 

markets, while in the emerging countries volatility significantly improves the pure 

momentum and contrarian strategies returns. Interestingly, the zero cost momentum/ 

volatility risk-adjusted profits exceed 21% per annum in the emerging markets case.  

 

The analysis of the ability of the 52wk high ratio to predict future index returns shows 

that, in contrast with previous research, the 52wk high ratio effect is neither strong nor 

reliable at the aggregate international market level.  The 52wk high strategy applied to 

index returns produces weak but significant results in the developed markets but the 

strategy loses money in the emerging markets. The 52wk high strategy also has 

insignificant profits when applied to all 49 indices. Overall, this lack of profitability 

suggests that perhaps international index investors do not focus on indices’ 52wk high 

levels.  
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CHAPTER 1 

INTRODUCTION 

 

 

1.1 Introduction 

Recent developments in the world of financial markets have highlighted the contrasts 

between the findings of new research and classical finance theory. Traditional finance 

attempts to model the economic behaviour of individuals, markets and institutions 

under extreme simplifications of human behaviour - in particular, that investors always 

act “rationally”. This approach creates a market where individuals and institutions 

interact together to set prices and transfer financial instruments in a predictable setting 

and manner that operates without great difficulties or conflicts for all participants. It 

assumes that investors will make correct decisions in an environment that has 

complete information transparency and no information asymmetry. This theory implies 

that the price of an asset will be set by aggregate supply and demand and any 

unreasonable individual decisions influencing the pricing of assets will cancel out and 

be absorbed by the efficient market which in the end displays a market price that 

reflects the true value of assets.  

 

When the assumptions of traditional finance theory failed empirical testing, the first 

response was to replace them with ad hoc assumptions that would provide a better 

explanation for the unpredictable market changes.  Nevertheless, these models and 

the ever-changing assumptions had in common the notion that investors act in a 

manner that maximises their expected utility. Notwithstanding, numerous empirical 

anomalies have continued to resist the effort to explain observed patterns in share 

prices within a model of rational investor decision making. The outcome is the field of 

behavioural finance, which has emerged in an attempt to build theories based on how 

investors respond and make decisions under certain economic conditions of excessive 

exuberance or pessimism (Frankfurter et al., 2004). Research in this area is at odds 
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with the concepts of traditional financial economic theory such as the efficient market 

hypothesis. For example, in asset pricing, behavioural finance has been used to 

interpret empirical anomalies in stock returns dynamics as under and overreaction to 

some news or event. The last 20 years has seen an increased research activity in this 

new area of Finance. This research has simultaneously provided evidence of 

departures of security prices from fundamentals, as well as offering reasons why 

arbitraging is not the explanation (Andrei Shleifer, 2000). This thesis will add to the 

research in this field by examining the behaviour of financial markets, in particular the 

continuation and reversals of returns.  

 

1.2 Background to Research 

As stated above, empirical studies on the behaviour of individual stocks have 

discovered facts that are at odds with the rational paradigm. Anomalies in the cross-

section of average returns, such as one group of stocks earning higher returns than 

another, cannot be explained by CAPM, the simplest model of risk and return. The 

apparent predictability of returns is one of the unexplained effects occurring in asset 

valuation. Most explanations are based on the assumption of either additional risk 

factors or mispricing. Extensive research has been conducted in order to identify the 

factors that provide the best explanation for the cross-section of historical returns, and 

the risk associated with those returns. However, Campbell (2000, p.1557) 

acknowledges that: 

“…it is unrealistic to hope for a fully rational, risk based explanation of all the 

empirical patterns that have been discovered in stock returns.” 

 

Information is costly. Such observation – combined with other factors, such as wealth 

constraints and behavioural heuristics – implies that investors possess less than 

complete information. The outcome of investment decisions based on such information 

is therefore uncertain. One of the basic assumptions in traditional asset pricing theory 

is that investors make optimal decisions given the available information. Therefore, 
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they should not be able to obtain abnormal returns based on any patterns in historical 

prices, an outcome consistent with the efficient market hypothesis. However, empirical 

evidence suggests that the weak form of efficient market hypothesis should be rejected 

because strategies based on past returns turn out to be profitable. The empirical 

research that investigates these anomalies is classified as return predictability studies. 

The investment strategies that have been developed to exploit these apparent 

mispricings are derived from different fundamental assumptions regarding the nature of 

the markets and their implications for predictability. Specific trading strategies are 

based on factors such as the time horizon of the investment and the characteristics of 

the specific market in which trading take place. Many of the trading strategies 

previously investigated can be broadly classified as either momentum or contrarian 

strategies: 

 

1. The momentum strategy assumes that the historic trend of a variable will 

continue in the future. This trading rule involves taking a long position in past 

strong performers and a short position on past weak performers (Jegadeesh & 

Titman, 1993). 

2. The contrarian strategy is based on the assumption that favourable or 

unfavourable sentiment towards a stock, sector or the market will reverse over 

time. As a result the trading rule involves purchasing assets that have 

performed poorly and selling assets that have performed well (DeBondt & 

Thaler, 1985). 

 

Empirical evaluations of the effectiveness of the two trading rules suggest that both 

strategies have an equal chance of being successful (Conrad & Kaul, 1998). However, 

there is a difference in the time horizon associated with the profitability of each 

strategy, with momentum frequently being successful over the short to medium term, 

and contrarian often being profitable over the long term. The starting point of these 

strategies is to rank stocks based on long-term or short-term past returns and form 
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portfolios of “winners” and “losers”. The performance of these two portfolios is then 

measured subsequent to their formation period, over the next long or short term similar 

to the formation period. Overall, research performed on US stocks shows that 

regarding the long-term strategy, the loser portfolio outperforms the winner portfolio by 

about 8% per year, while over the short term, prior winners continue to win, exceeding 

past loser returns by an average of about 10% per annum, not allowing for transaction 

costs.  

 

This study attempts to examine the return predictability of indices and to examine 

whether existing behavioural explanations that have been proposed for the 

predictability of individual stocks are relevant for market indices. Therefore, the 

research in this thesis explores both short and long-term return predictability, 

individually and in combination. The examination of strategies will show the extent to 

which momentum is the other side of mean-reversal, so that together they impose a 

“cyclic” pattern in market indices. Furthermore, the present study investigates the 

profitability of strategies based on different variables such as past volatility of returns 

and the 52wk high price levels, to determine whether such strategies outperform the 

return based strategies. 

 

1.3 Motivation for the Research 

Financial markets may be characterised as both very competitive and highly uncertain. 

In a world where some argue that the returns of equities may be closer to those of 

other assets such as bonds, fund managers, practitioners and investors are constantly 

searching for different ways to outperform the market and for superior techniques to 

derive above average returns with minimum risks. The adoption of momentum and 

contrarian investing confirms their practical application in the real world and their 

importance in the research field.  
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The incentive for this study is to investigate further the relationship between the 

momentum and contrarian strategies by examining return continuation and reversal 

both individually and concurrently. The examination of momentum and mean reversal 

together by constructing new strategies, represents an important contribution of the 

thesis. Such a study has potential to add value from the perspective of the fund 

manager practitioner. Research to date has focused on examining these effects 

individually. However, as the two strategies propose conflicting trading approaches in 

terms of selecting the components included in the arbitrage portfolio, an inquiry into the 

formation, implementation and profitability of a combined strategy has the potential for 

yielding valuable research insights. 

 

The research performed in the area of return predictability has been based mainly on 

past returns, with variables such as size, book to market, earnings and trading volume 

also being used independently or in conjunction with past returns in the prediction of 

future performance of stocks. One of the aims of this thesis is to investigate whether 

past volatility of index returns can be used in forecasting index returns, on its own or in 

combination with past index returns. Such an exploration into the predictive ability of 

volatility will provide a valuable insight for fund managers and will make a significant 

contribution to the body of academic studies of return predictability. In addition, this 

study examines the ability of price levels, as opposed to returns, to predict future index 

returns. By constructing trading strategies based on the 52wk high variable, the 

research in this thesis explores the applicability of such strategies at the aggregate 

international market level, and will present a useful contribution to the limited research 

performed in this area.  

 

The largest body of empirical evidence regarding the predictability of stock market 

returns is based on US stocks. Although research on single strategies has been 

conducted in other markets, not many studies have explored the applicability of such 

trading rules to stock market indices. Similarly, although there is limited empirical 
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evidence from an international setting on the interaction between momentum and 

contrarian strategies at company level, there are very few studies that examine the 

profitability of combined return strategies1, volatility, or 52wk high strategies2 at index 

level.  

 

International stock indices provide an appropriate set of data with which to test the 

predictions of the behavioural theories out-of-sample, as they are unaffected by the 

illiquidity biases that affects the research of individual stocks. The MSCI country indices 

investigated in this thesis represent the largest and the most frequently traded 

securities in any stock market. Thus an investigation into the profitability of index 

strategies has the potential to impact directly on the future trading behaviour of 

international institutional investors. In addition to exploring the profitability of the 

strategies as proposed, this study checks whether any of the existing firm-level 

behavioural models provide reasonable explanations of the empirical index-level 

results.  The sample of countries investigated in this dissertation consists of 49 

developed and emerging indices that will be used to construct trading strategies on the 

whole group of countries, and separately, on the developed and emerging markets.  As 

such, this research will differentiate between the performances of these groups of 

indices and advance the understanding of how global markets in various geographical 

settings perform in the context of return predictability.  

 

1.4 Objective of the Study 

The overall aim of the research project is to determine whether, contrary to the weak 

form of market efficiency, it is possible to predict future returns by looking at past 

returns, volatility and price levels.  The research objectives in this dissertation are to 

improve understanding of international stock market behaviour by investigating the 

predictability of future returns from past returns, volatility and the 52wk high ratio. 

                                                 
1
 Balvers and Wu (2006) examines a combined momentum/contrarian strategy using a parametric model. 

2
 Du (2008)

 
investigates the 52 week high effect at index level on a sample of 18 developed countries only. 
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Furthermore, this thesis will explore the interaction of momentum and contrarian 

trading rules with each other and with volatility of past returns and determine the 

profitability of the new combined strategies proposed. More specifically, the relevant 

research questions identified are: 

• Returns based research questions: 

� Do momentum strategies on market indices create significant profits at 

different holding and formation period time horizons? (mom) 

� Do contrarian strategies on market indices create significant profits at 

different holding and formation period time horizons? (con) 

� Can momentum profits be improved by looking at long term performance of 

market indices? (ESLSmom) 

� Are index momentum profits implemented in the early stage of reversal 

superior to the momentum profits implemented in the late stage of reversal? 

(ESmom vs LSmom) 

� Can contrarian profits be improved by looking at short term performance of 

market indices? (ESLScon) 

� Are index profits in their late contrarian stage enhanced by momentum 

effect superior to the early contrarian stage momentum improved profits? 

(LScon vs EScon) 

� Can a double independent momentum/contrarian strategy outperform the 

pure momentum and pure contrarian strategies at index level? (ind) 

• Volatility based research questions: 

� Do strategies based on past volatility of returns predict future returns at 

international index level? (vol) 

� Does past volatility of international index returns assist momentum 

strategies in deriving superior returns? (momvol) 

� Does past volatility of international index returns assist contrarian strategies 

in deriving superior returns? (convol) 
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• Price level based research question: 

� Do strategies based on the 52wk high ratio predict future returns at the 

international index level? (52wk) 

 

Within the main research objectives identified above there will be further investigation 

into the index behaviour by differentiating the analysis between the developed and 

emerging markets to gain a better understanding of the performance of the trading 

strategies in different settings. The strategies will be applied on the whole sample of 

indices as well to determine whether diversification on a global scale provides any 

benefits in terms of superior returns. Figure 1.1 summarises the analysis based on the 

research questions proposed in this thesis3. 

 

Figure 1.1 Summary of Research Proposed 

 

 

                                                 
3
 Strategy naming such as ESLSmom in Figure 1.1 will be explained in more detail in the relevant chapters 

that follow. 

Index Predictability 
based on 

Past Price Levels Volatility of Past 
Returns 

Past Returns 

Single Double Single Double Single 

   mom            ESLSmom 
   con               ESLScon 
                ind 

      vol                momvol 
               convol 

           52wk 

DEV              EM                 ALL 
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1.5 Contribution of the Research 

The thesis proposed offers a number of potentially valuable research contributions.  

The results of the study will add to the body of empirical studies in the area of 

behavioural finance. As there is much controversy regarding this new field of research, 

this study will assist in achieving a better understanding on the issue of whether or not 

investors may be viewed as rational agents.  

 

The area of return predictability has focused its research mostly on individual markets 

investigating the momentum and the contrarian effects at company level. One of the 

main contributions of this study is to analyse existing and new trading strategies at the 

level of international market indices.  The proposed new strategies will be the novel 

contribution of the thesis and will provide a significant contribution to the empirical 

literature of return predictability. In addition, the analysis of the existing strategies will 

contribute to robustness checks against data mining, as the results will either agree or 

oppose previous findings on the same topic. Furthermore, this thesis has the potential 

to use international evidence to discriminate between existing behavioural and 

traditional models, and to lead to new theories. The contribution of this thesis to the 

body of research can be summarised as follows: 

• Confirm and update the existing research on momentum and contrarian effects 

at index level given a larger sample of 49 indices and a time frame that extends 

to October 2006.  

• Confirm whether the Early Stage/Late Stage momentum strategies are 

profitable at country level as well, by determining whether momentum portfolios 

can be improved taking into consideration the long-term performance of indices. 

The investigation of this double strategy on market indices provides a new 

contribution to the country index research literature.  

• Determine whether the Early Stage/Late Stage contrarian strategies are 

profitable at country level by looking at whether the contrarian effect can be 
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strengthened by the recent performance of index portfolios. As this double 

strategy is entirely new, the examination of this new trading rule will improve the 

understanding of the contrarian effect at index level and add to the body of 

research in this area. 

• Establish whether past volatility of monthly returns predict future returns at 

index level. This investigation is a novel contribution to the research as it will 

determine whether other variables as opposed to past returns can be used in 

forecasting of future index performance. 

• Verify whether past volatility of returns is able to enhance the momentum or 

contrarian profits of index portfolios. The proposed new strategies are an 

innovative contribution to the research as they will provide a new insight into the 

profitability of momentum and contrarian strategies. 

• Confirm whether the 52wk high ratio is useful in predicting future index returns. 

As only a limited number of studies have shown the predictability of the 52wk 

high ratio in stock returns, this thesis aims to investigate whether this effect is 

observed at the aggregate index level.  

• Assess whether the profits of the existing and new strategies are considered a 

compensation for additional risk. 

• Show whether existing behavioural explanations (which are only available for 

some of the strategies tested in this thesis) are, or are not, supported by the 

empirical evidence.  

 

The uniqueness of the research performed in this thesis is highlighted in table 1.1 

which shows the trading strategies investigated in this study contrasted against the 

existing research at company and index level. 
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Table 1.1 Summary of Contribution to Research 

 Momentum Contrarian 
ESLS  
Mom

1
 

ESLS 
Con

2
 

Volatility 
Mom/Vol 
Con/Vol

3
 

52wk High
4
 

Company Existing Existing Existing Nonexistent Nonexistent Nonexistent Existing 

Index Existing Existing Nonexistent Nonexistent Nonexistent Nonexistent Nonexistent 

This 
Thesis 

Confirm & 
Update 

Confirm & 
Update 

New New New New 
Only one 
narrow study 
existing 

1Early Stage/Late Stage Momentum Strategy; 2Early Stage/Late Stage Contrarian Strategy;  
3Momentum/Volatility and Contrarian/Volatility Strategies; 452-Week High Strategy 

 

Another contribution offered by this research is the potential applicability of the new 

strategies in practice. Numerous studies have found that momentum and contrarian 

strategies are widely used by fund managers and are extensively incorporated by 

analysts in various quantitative models. If the new techniques investigated in this study 

show the presence of continuing anomalies in the market, their acknowledgement by 

practitioners will influence asset allocation decision-making and the way investment 

portfolios are implemented in the future.  

 

1.6 Structure of the Thesis 

The remainder of this study is structured as follows: Chapter 2 reviews the previous 

studies relating to the return predictability, and the behavioural models that have been 

put forward that attempt to explain the occurrence of continuation and reversal of 

returns. The literature examined is divided into momentum or return continuation, 

contrarian or reversal of returns, volatility, 52wk high and combined strategies. Given 

that momentum and contrarian strategies have been extensively researched, the 

survey of literature differentiates between the US and international evidence, 

highlighting the limited research performed on market indices. Similarly the review of 

studies on volatility, 52wk high and combined strategies presents the general empirical 

evidence on these topics, drawing attention to the lack of research in the index 

predictability area.  
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Chapter 3 presents the methodology of the study, including data description and the 

use of trading strategies to detect predictability. The chapter focuses on portfolio 

formation issues, risk adjustment procedures, and the statistical techniques that apply 

throughout the study irrespective of the strategy analysed. 

 

Based on the main variables investigated in this thesis (past returns, past volatility, and 

past price levels via the 52wk high ratio), the analysis of results is broken down into 

three main chapters as follows: Chapter 4 – Interaction between strategies based on 

long term and short term past returns, Chapter 5 – Volatility as a predictor of future 

index returns and its ability to enhance momentum and contrarian profits, and Chapter 

6 – Index 52wk high strategy. Each chapter describes in more detail the methodology 

and portfolio formation of each strategy and presents the research questions proposed. 

For each single or double strategy employed on developed, emerging and all markets, 

these chapters present an analysis of results and a discussion of the findings. 

 

Chapter 7 concludes the thesis by presenting a summary of the findings. It discusses 

how the empirical results contribute to understanding stock market behaviour, and what 

are the implications of these results for existing theories of return predictability. The 

chapter also highlights the applicability of this research in practice, closing with the 

limitations of the study and future research possibilities. 
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CHAPTER 2 

LITERATURE REVIEW 
 

 “In the business world, the rear view mirror is always clearer than the windshield” 

Warren Buffett 

 

The aim of this chapter is to present an overview of the theory and empirical research 

on behavioural finance, momentum, contrarian, volatility and 52wk high strategies, and 

to recognise problems that have not been answered in previous studies. Section 1 

introduces the chapter while section 2 presents a discussion on the three behavioural 

models that attempt to explain predictability in stock returns. Section 3 reviews 

literature on continuation of returns while section 4 presents the existing research on 

reversal of returns in both the US and international setting at company and index level. 

The limited research based on volatility and 52wk high strategies is discussed in 

sections 5 and 6 while the literature on combined return continuation and reversal is 

presented in section 7. Section 8 concludes the chapter. 

 

2.1 Introduction 

Cresswell (1994) suggests that the purpose of the literature review is to provide a 

structure for establishing the importance of the study as well as a benchmark for the 

thesis results. The movements of prices in the stock market have been extensively 

researched for almost a century. Today, the area of financial market research seems to 

be at the exciting stage of “crisis” (Kuhn, 1970). Dissatisfaction among academic 

researchers with the body of literature developed on the assumption of market 

efficiency is increasing – past results are being challenged, and new answers are being 

considered.  

 

As an increasing number of events in the world of financial markets cannot be 

explained with reference to the efficient markets concept, the discipline of finance is 

taking a turn towards understanding the markets with the aid of the behavioural insights 
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of psychology and also limited arbitrage opportunities in incomplete markets. Such an 

attempt at paradigm shift in finance is not new. As academics fought to retain the Old 

Finance school of thought from being discarded by the “efficient and rational” Modern 

Finance, so now the discipline is at the crossroads again with the Modern Finance 

Theory being threatened by the new “inefficient and irrational” New Finance (Haugen, 

2002).  The following diagram encapsulates the development of academic finance. 

 

Figure 2.1 The Evolution of Finance 

(adapted from Haugen (2002) p.3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Both academics and practitioners are excited, as the new frontiers of knowledge are 

unfolding before our eyes. Montier (2002, p. 179) states: 

“I cannot emphasise enough that behavioural finance is a living subject that is 

being developed as each day passes, I urge the interested reader to continue to 

explore the world of behavioural finance.” 

 

Time Line 

1930           1940           1950           1960           1970           1980           1990           2000 

 The Old Finance Modern Finance The New Finance 

Theme Analysis of Financial 

Statements and the Nature 

of Financial Claims 

Valuation Based on 

Rational Economic 

Behaviour 

Inefficient Markets 

Paradigms -Analysis of Financial 

Statements (Graham & 

Dodd) 

-Uses of Rights of Financial 

Claims (Dewing) 

-Optimisation (Markowitz) 

-Irrelevance (Modigliani 

and Miller) 

-CAPM (Sharpe, Lintner 

and Mossin) 

-EMH (Fama) 

-Inductive ad hoc models 

-Expected Return 

(Haugen) 

-Risk (Chen, Roll and 

Ross) 

-Behavioural Models 

(Kahneman and Tverski) 

Foundation Accounting and Law Financial Economics Statistics, Econometrics 

and Psychology 
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Notwithstanding the success of behavioural finance in both theory and evidence, the 

paradigm of behavioural finance is far from accepted by all academics. 

 

2.2 Behavioural Models 

A convincing rational risk-return explanation of the observed momentum and contrarian 

effect has yet to be presented. So far, the evidence is mixed. Some studies, with the 

aid of factor models, can justify the reversal but not the continuation in returns. The 

primary difficulty with the investigation of these market anomalies and the trading 

strategies associated with them is the lack of a generally accepted model that 

describes investor and market behaviour. All explanations that have a behavioural 

connotation have one element in common: they all need a model of what investors 

actually think and do, and the rules and guidelines do they follow when they invest. 

 

Various models have been developed that assume either investor irrationality as a 

result of psychological biases inherent in the human decision making process, or 

different information sets that are available to different investors upon which they 

condition their trading decision. Hirshleifer (2001) classifies the more important 

psychological biases that investors are subject to into: heuristic simplifications, self-

deception, and emotional loss of control. Following Hirshleifer, the diagram in Figure 

2.2 presents a range of such judgement and decision biases and the categories they 

fall under.  

 

From this array of biases, the three models presented below have assigned a specific 

behaviour to the momentum and contrarian effect, as the investors in each model are 

subject to different psychological impulses to the arrival of new information:  
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Figure 2.2 Investors Psychological Biases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i). Barberis Shleifer and Vishny (1998) 

The first model proposed by Barberis, Shleifer, and Vishny, (1998) (BSV hereafter), is 

based on investor sentiment and how investors form beliefs. In their model, investor 

behaviour is characterised by representativeness and conservatism biases. 

Representativeness means that people emphasise the strength of the information 

without taking into consideration its statistical weight. Low strength associated with 

statistical significance will cause underreaction to information, however a succession of 

good or bad information connected with insignificant statistical weight will cause an 

overreaction to news (Swinkels, 2004).  
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Identified by Edwards (1968), conservatism is the phenomenon whereby investors 

adjust their beliefs too slowly in the face of new evidence or do not change their beliefs 

as much as would a rational Bayesian. The more useful the information is, the greater 

the discrepancy between actual updating and rational updating.  Conservatism implies 

underweighting of news and arises when investors rely too little on high weight 

evidence, similar to the representativeness bias stated above (Hirshleifer, 2001).  

 

In their model, the authors provide an explanation for the momentum or return 

continuation effect as an underreaction to information caused by the conservatism bias. 

Faced with new evidence investors ignore its full content and hold on, to some extent, 

to their prior ideas. As a result of this, they will only partially modify their valuations and 

prices will underreact to that new evidence. 

 

ii). Daniel, Hirshleifer and Subrahmanyam (1998) 

The second model put forward by Daniel, Hirshleifer and Subrahmanyam, (1998) (DHS 

hereafter), uses different psychological biases from BSV in their explanation of 

overreaction and underreaction. The theory suggested by DHS implies that investors 

are overconfident about the information they generate, the magnitude of 

overconfidence depending on how strong their self-attribution bias is. Overconfidence 

stems from self-perception theory whereby people believe that their knowledge is more 

accurate than it really is. This predisposition is stronger for difficult decision tasks 

where feedback is deferred or inconclusive, and is more evident in men than women.  

Overconfidence is related to the self-attribution bias whereby people assign good 

results to their own abilities and bad results to some external factors (Hirshleifer, 2001).  

 

In this model, DHS suggest that investors overestimate the precision of their own 

private information signals but not the precision of public information, which is available 

to all.  Thus by adding more weight to private signals and ignoring public information, 

investors will cause an overreaction in prices that will eventually be corrected in the 
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long run. Contrary to the BSV model, DHS explain the existence of momentum as a 

result of continued overreaction based on overconfidence to private information, and 

the phenomenon of stock price reversals as a consequence of underreaction to public 

news.  Thus the model predicts that return predictability will be stronger in firms 

associated with large information asymmetries, which also implies that small firms will 

have large mispricings. 

 

iii). Hong and Stein (1999) 

The third model, proposed by Hong and Stein (1999) (HS hereafter), emphasisez the 

interaction between two groups of investors – newswatchers and momentum traders – 

acting less than fully rational in the sense that they are able to process only a portion of 

available information. Newswatchers trade only on their private information about future 

fundamentals ignoring current and past prices, while momentum traders take into 

consideration only past prices ignoring other news. The model assumes that 

information is disseminated gradually, thus when newswatchers trade, prices will adjust 

slowly causing an underreaction. This underreaction is captured by the momentum 

traders, who by chasing the trend, cause an overreaction in the long run.  

 

The authors argue that their model unifies the two concepts of underreaction and 

overreaction via one single type of occurrence: that is, the gradual dissemination of 

fundamental information, without any other biases or influences to motivate the trades 

made by investors. The model provides an insight into the momentum strategies by 

showing that early momentum traders impose negative externalities on late momentum 

traders because it is not known whether the price increase is the result of the recent 

arrival of news or the result of earlier momentum buying. This theory predicts that 

momentum will be stronger for firms with slow information diffusion, in particular small 

firms and stocks with low analyst coverage. The three models and their most important 

attributes are summarised in Table 2.1. 
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Table 2.1 Summary of the Three Behavioural Models. 

 BSV DHS HS 

Momentum Underreaction 

Low strength/High statistical 

significanct public info 

(too little weight on news) 

Overreaction 

Private Information 

Confirming Public 

Information 

Underreaction 

Fundamental news 

(newswatchers) 

Reversal Overreaction 

High strength/ Low statistical 

significanct similar public info 

(too much weight on trends) 

Underreaction 

Disconfirming 

Public Information 

Overreaction 

Historical data 

(momentum traders) 

Main driver Conservatism + 

Representative Heuristic 

Single agent 

Overconfidence 

Self-Attribution Bias 

Single agent 

Gradual diffusion of info 

Interaction between agents 

 

As the models presented above focus on the investors’ cognitive biases to explain the 

pricing anomalies of momentum and reversals, they have been labelled as behavioural 

finance models. Recently, other models have emerged under the behavioural finance 

umbrella that rely on stylized facts about investor behaviour to explain the abnormal 

returns in the market. Grinblatt and Han (2002) develop a model that is based on the 

“disposition effect” where investors have a tendency to hold on to loser stocks longer 

than they hold on to winners. The greater demand for losing stocks over winning stocks 

creates a price underreaction to public information whereby past winners have lower 

market prices compared to the true market price and past losers tend to display higher 

market prices than their fundamental values. Momentum is generated when prices 

revert to their true value as past winners continue to outperform past losers. The model 

implies that stocks that experience capital gains will have higher expected returns than 

those that experience capital losses.  

 

Barberis and Shleifer (2003) investigate style investing, whereby investors allocate 

funds among styles rather than among individual securities. In their model, style 

investors invest at style level based on past performance and switch between styles 

that have performed poorly to those that have performed well in the past. The flow of 

funds between styles bids prices away from fundamentals causing momentum. 
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Eventually the style-level momentum reverses in the long run as the prices revert to 

their fair value.  

 

More recently, Hirshleifer et al. (2006) develop a model based on the feedback 

mechanism in which irrational traders influence the underlying cash flows and this 

affects the fundamental values of stocks. Distinguishing between early irrational traders 

and late-trading irrational counterparts, the model shows that irrational investors earn 

profits exceeding those of the rational traders, and that the trades of the early 

irrationals forecast the trade of the late irrationals. Although the model does not 

specifically explain momentum or reversals in prices, it shows that irrational triggers 

influence the behaviour of investors in different ways which ultimately leads to 

deviations of prices from true fundamental values. 

 

The common feature of all behavioural models is that investors’ irrationality, caused by 

either cognitive biases or behavioural regularities, is the cause of the existing price 

anomalies in the market. These mispricings are not eliminated by arbitrage due to the 

unpredictability of investor sentiment, and are more evident when arbitrageurs are risk 

averse, leveraged, or manage other people’s money (A Shleifer & Vishny, 1997). The 

models based on the irrational behaviour of the markets that have been developed so 

far, although they have been empirically tested by their authors, often do not sustain 

their validity when tested with data from different markets. This is relevant to the 

empirical research in this thesis as the trading strategies investigated cover two quite 

distinct market types (developed and emerging). Although the developed countries 

have been extensively researched, the emerging markets have attracted a unique 

interest by providing an immediate ‘out-of-sample’ test of new theories. As these 

countries ‘emerge’ from their less-developed status and make a transition to be more 

integrated with world markets, they offer a valuable setting for empirical tests that 

challenge existing models and lead to the creation of new models. The review of the 

related literature that follows organises the return predictability research in separate 
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sections based on the main strategies investigated in this thesis. Since the majority of 

research has been performed in the US, the survey of the literature in each section 

below presents the US and international evidence separately. 

 

2.3 Momentum Strategies 

The occurrence of return continuation is well documented in the literature and research 

on the profitability of momentum strategies has attracted the attention of many 

academics.  The momentum effect is characterised by a short-term return continuation 

of up to 12 months, whereby stocks that had high returns in the past continue to have 

high returns in the future, and stocks with low returns in the past keep on earning low 

returns in the future. Momentum can also be described as the cross-sectional 

covariance between the returns in one period with their lagged returns over N periods 

where the expected covariance is positive. The strategy can be based on either 

individual stocks, or industry and country indices in the case that aggregate momentum 

is considered. Stocks/indices are sorted into portfolios based on past returns, the 

portfolio with the highest return being classified as “Winner” and the portfolio with the 

lowest return as “Loser”. A strategy based on momentum will buy (sell) stocks in the 

portfolios that have performed well (poor) in the past 3, 6, 9, or 12 months and holds 

them for a further 1, 3, 6, 9 or 12 months.  

 

2.3.1 US Evidence 

Testing the efficient market hypothesis Levy (1967) introduces a trading rule that buys 

stocks that have a current price considerably higher than its average price over the last 

27 weeks. The abnormal return derived from this trading rule is considered to be 

evidence for a weak form inefficient market. However Levy’s result may be attributed to 

selection bias, as it doesn’t hold in out-of-sample tests (Jensen & Bennington, 1970). 

Nevertheless, studies by Grinblatt and Titman (1989, 1993) and Copeland and Mayers 

(1982) find that practitioners are already using relative strength trading rules as one of 

their stock selection criteria in Value Line analysis with great success. The rapid 
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adoption of momentum strategies by practitioners is attributable to the results of earlier 

analyses on abnormal returns. Beaver and Landsman (1981) was one of the first 

studies to sort stocks into winners and losers. However because of the raw 

classification of just two portfolios as above average or below average abnormal 

returns, they find only 0.2% excess returns following the 12 months of portfolio 

formation. Davidson and Dutia (1989), who originally set out to test the contrarian 

strategy, find a strong return continuation of approximate 0.5% per year even though 

the strategies were performed on a yearly basis only. Jegadeesh (1990) also presents 

evidence of individual stock return predictability when the analysis shows a 2.49% per 

month abnormal return between extreme decile portfolios.  

 

Jegadeesh and Titman (1993), one of the most influential papers in the momentum 

literature, documents that a strategy of buying past winners and selling past losers 

generates significant positive returns. Their study investigates relative strength 

strategies over the period between 1965 and 1989 and finds that a trading strategy 

based on 6 months formation and 6 months holding earns a compounded excess 

return of 12.01% per year.  Furthermore, the relative strength profits are analysed to 

determine whether the source of momentum profits are associated with market 

inefficiency or whether they arise as a compensation for bearing systematic risk. The 

analysis finds that the profitability of the relative strength strategies is not due to their 

systematic risk, nor can it be attributed to lead-lag effects resulting from delayed price 

reactions to common factors. However, the positive results on the serial covariance of 

the market model residuals indicates the excess returns occurs from stocks 

underreacting to firm specific news. The authors are cautious about the interpretation 

of their findings indicating that a behavioural model is necessary to further explain the 

continuation in returns. On one hand they state that momentum trading is causing 

prices to overreact moving prices away from their long-run fundamental value. On the 

other hand they suggest that return continuation is generated by investors 
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underreacting to information about the short-term prospects of the firm and 

overreacting to information over the long-term.  

 

The behavioural interpretation of these stock return anomalies seemed appealing. 

Following Jegadeesh and Titman (1993) it appears that the majority of academics were 

not yet ready to accept these patterns of return continuations unless they were 

rigorously verified and tested for other possible explanations.  Researchers eagerly set 

out to seek explanations under the rational framework and to test its strategies out-of-

sample adjusting for risk, industry or country, in combination with firm specific 

characteristics such as size, book to market and other accounting ratios, and also 

taking into consideration other external market information such as trading volume, 

analyst coverage and revisions and transaction costs. Fama (1998) argues that these 

anomalies are chance results because apparent overreaction is as common as 

underreaction and the long term anomalies are weak. Despite the argument that 

market efficiency holds, some of the return patterns are strong and regular, with 

extensive out-of-sample evidence accumulated to support these occurrences. 

 

Fama & French (1996) is one of the first studies to suggest that momentum profits 

occur as a compensation for higher risk. However, using their unconditional three-

factor model, they are unable to find a risk-based explanation for stock return 

continuation. Asness (1997) investigates the momentum strategies and how they 

interact with value strategies. His study finds that value and momentum are negatively 

correlated, with a strong momentum effect among expensive stocks. One interesting 

finding is that value strategies do not work well among recent winners. The author 

explains momentum effect as market inefficiency in the sense that stocks incorporate 

slowly new information and investors misprice bad news more than good news.  

 

Exploring the source of momentum profits, Conrad and Kaul (1998) suggest that it is 

the cross-sectional variation in unconditional mean returns that cause return 
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continuations in individual stocks. They find that winner stocks tend to be those with 

higher unconditional expected returns and loser stocks tend to be those with lower 

unconditional expected returns. Thus a strategy that buys past winners and sells past 

losers is risky and the profit reflects the difference in risk premiums between winners 

and losers. They also use simulated data to create momentum profits and present 

those findings as further evidence that the cross-sectional variation can account for the 

profitability of momentum strategies.  

 

Considering the characteristics of stocks, Daniel & Titman (1999) find that stocks with 

low book to market ratio exhibit stronger return continuation. To add more weight to 

their tests they remove the big and small size portfolios from the test to determine 

whether the momentum effect persists in the remaining portfolios. Furthermore, to 

account for the possibility of data mining, the significance of the statistics tests are 

adjusted by constructing new probability values using a bootstrap method. Even with 

these additional tests, the momentum effect is still significant. The authors justify the 

presence of momentum as a result of investor’s overconfidence where the level of 

overconfidence depends on the vagueness of information required to value a stock. 

The hypothesis put forward is that low B/M firms are harder to value; hence investors 

exhibit overconfidence regarding those stocks, which in turn will have the greatest 

momentum. This explanation is consistent with DHS’s model of overreaction.  

 

Chan, Jegadeesh, and Lakonishok (1999) investigate price momentum based on stock 

returns and earnings momentum based on unexpected earnings and revisions of 

consensus forecasts. Their analysis shows that price momentum continues for a longer 

period and produce larger returns than earnings momentum4. An interesting finding is 

that the winner and loser portfolio displays similar returns in the first, second and even 

third year after formation. These results confirm their earlier findings in Chan, 

                                                 
4
 Givoly and Lakonishok (1979), Latane and Jones (1979) and Bernard and Thomas (1989) also reported 

significant abnormal returns in earnings momentum strategies. 
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Jegadeesh and Lakonishok (1996) where both price and earnings momentum yield 

significant returns that can not be explained by either size or book to market effects. 

Their explanation for the momentum effect is against the efficient market hypothesis 

stating that market participants are slow to incorporate new information leading to 

underreaction.  This is consistent with the BSV model whereby investors exhibit 

conservatism resulting in underreaction. 

 

Moskowitz and Grinblatt (1999) find that once the industry momentum is controlled, 

individual stock return continuation is reduced. Their industry momentum strategies are 

found to be profitable even after controlling for size, book to market, individual stock 

momentum, the cross-sectional dispersion in mean returns and other microstructure 

influences. The authors acknowledge that any of the three behavioural models could 

provide an explanation for their findings in addition to other rational explanations, 

although Hou (2003) argues that industry momentum is due to slow information 

diffusion within industries. In a related study O'Neal (2000) also finds that momentum 

strategies based on industry-sector mutual funds outperform S&P 500 index over a 10-

year period. Other papers that investigate industry return strategies  are Lee and 

Swaminathan (2000) and Grundy and Martin  (2001) who find that industry momentum 

reduces only a portion of the momentum effect, and Chordia and Shivakumar (2002) 

and Lewellen (2002) who show that the individual price continuation is still significant 

even after controlling for the industry momentum. Recently Pan, Liano and Huang 

(2004) support the behavioural explanation of momentum by showing significant return 

continuation profits at industry level only when industry portfolio returns are positively 

autocorrelated and statistically significant. 

 

Hong, Lim and Stein (2000) test the HS model of investor behaviour and find that the 

profitability of momentum strategies declines with firm size. Once size is controlled, 

return continuation works better for stocks with low analyst coverage. While their 

analysis is based on three size portfolios instead of ten, thus reducing the strength of 
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their findings, the results show that stocks in the highest tercile portfolio have no 

momentum effect. Their findings support the HS model of gradually diffusion of 

information.  

 

Lee and Swaminathan (2000) show that past trading volume is useful in predicting 

cross-sectional returns, being able to predict both the magnitude and the persistence of 

price momentum. Their study shows that high volume stocks experience higher future 

returns over a past five year period than low volume stocks. In addition they 

demonstrate that low volume characteristics are associated more with value stocks 

(which exhibit worse current operating performance), high book to market ratios, lower 

analyst coverage and lower returns over the previous five years5. Furthermore Lee and 

Swaminathan (2000) is the first study to identify early and late stage momentum 

strategies. Early stage momentum strategies recommend buying low-volume winners 

and selling high-volume losers while the late stage momentum strategy recommend 

buying high volume winners and selling low-volume losers. The results demonstrate 

that the early stage strategy is more profitable as it earns 16.7% per annum compared 

with 6.8% for the late strategy. The findings do not support the existing behavioural 

models as none of these models have an explanation that includes trading volume.  

However, they suggest that the prices adjust as a result of a continuous process that 

causes an initial underreaction over the short to medium term, continuing with an 

overreaction over the long term.  

 

Jegadeesh and Titman (2001) defend their views against the Conrad and Kaul (1998) 

findings by evaluating the post-holding period performance of momentum strategy. The 

study shows that overall, momentum profits have continued during the 1990’s, which is 

                                                 
5
 Grinblatt and Moskowitz (2004) observe that momentum is more dominant in firms with small market 

capitalisation that have few institutional owners, as well as in firms with high volume, and growth stocks. 
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evidence that the 1993 study is not a result of data snooping6. The difference in this 

paper is that it includes NASDAQ stocks. To avoid the illiquidity bias of small stocks 

that might drive momentum profits, all quoted stocks below $5 are removed from the 

analysis. The authors point out that Conrad and Kaul’s hypothesis implies that profits 

from a momentum strategy should be the same in any post ranking period. They find 

strong momentum profits in the first 12 months after formation period. However, the 

performance of the momentum strategy in the 13 to 60 months following the portfolio 

formation months turns negative, thus rejecting the Conrad and Kaul’s theory. Their 

explanation for return continuation is attributed to behavioural models in general, 

without specifying a certain model, suggesting that additional investigation into the 

occurrence and persistence of this phenomenon is required. Jegadeesh and Titman 

(2002) present evidence against the cross-sectional variation in returns hypothesis by 

showing that the difference in the Conrad and Kaul bootstrap results is due to small 

sample bias in the empirical tests. 

 

Following Conrad and Kaul (1998) who provide detailed empirical findings and 

simulations to prove the cross-sectional variation in returns hypothesis, Berk, Green 

and Naik (1999) develop a theoretical model to investigate whether cross-sectional 

differences in risk and expected returns as a consequence of the firm’s optimal 

investment choices generate momentum profits. As projects are accepted or lost, the 

systematic risk and expected return of the firm change slowly, being highly persistent at 

time horizons that are comparable to the average life of a project. Over such horizons, 

past returns are measures of expected returns. It follows that the momentum strategy 

tends to be long in higher expected returns securities and short in lower expected 

returns securities which could thus generate momentum profits. However, their 

                                                 
6
 Using the procedure of White (2000) to eliminate the possibility of data snooping, Ericsson and Gonzalez 

(2003) also show strong evidence of profitable momentum strategies on all NYSE, AMEX and NASDAQ 

stocks from 1963 to 2002. 
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simulation results show that momentum profits peak at five years, which is much longer 

than the six month to one year holding period documented in literature. 

 

Another non behavioural explanation of momentum is presented by Johnson (2002) 

who uses a growth rate risk model to explain the occurrence of momentum effect. The 

change in expected dividend growth rates creates growth rate risk which carries a 

positive price. The expected returns rise with growth rates, thus the time-varying risk 

characteristics of individual firms produce the cross-sectional variation of expected 

returns, which in turn lead to momentum effect. Using a set of lagged macroeconomic 

variables Chordia and Shivakumar (2002) also conclude that momentum profits 

happen as a compensation for bearing macroeconomic risk. Employing these variables 

to predict one-month-ahead returns, they show that the predicted part of returns is the 

primary cause of the observed momentum phenomenon, and because these variables 

are related to the business cycle, the returns of the momentum strategy are positive 

only during expansionary periods. Once stock returns are adjusted for their 

predictability based on these variables, momentum profits almost disappear. However, 

in a more recent study Cooper, Gutierrez and Hameed (2004)  find that 

macroeconomic factors are unable to explain momentum profits. Nevertheless, the 

argument of Chordia and Shivakumar (2002) that the predictability of stock returns by 

macroeconomic variables is due to the ability of these variables to capture time-varying 

risk, supports Conrad and Kaul (1998) and Berk et al. (1999) suggestions that 

momentum is accounted for by systematic variation in expected returns.  

 

In another paper Wu (2002) states that including conditional information in the Fama 

and French three factor model is one way to capture the momentum returns. Although 

this study shows that winners and losers in both return continuation and reversal have 

different time varying risk characteristics, it fails to explain momentum profits 

completely. Taking into consideration that it might be other factors that capture 

momentum, Ang, Chen and Xing (2001) construct a factor that captures downsize risk. 
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However, only part of the return continuation is explained by this risk factor. Lewellen 

(2002) goes further and shows that size and book to market portfolios also generate 

momentum profits7, however, these profits are not caused by firm or industry specific 

returns but by the negative correlation of future stock returns with the lagged returns of 

other stocks. These findings are inconsistent with the underreaction based behavioural 

models of BSV and HS, though it can be explained by the overreaction hypothesis 

whereby some stocks overreact to a common factor and others do not. However, Chen 

and Hong (2002) argue that Lewellen’s explanation of overreaction for the momentum 

effect is unwarranted by showing that momentum arising due to underreaction can be 

consistent with negative auto- and cross-serial covariances. They illustrate that 

overreaction to a common factor is not likely to be driving momentum profits while the 

positive average idiosyncratic auto-covariance is responsible for momentum profits.  

 

Grundy and Martin (2001) point out that momentum strategy warrants time-varying 

factor exposures. The sign and size of momentum strategy’s investment period factor 

loadings reflect the sign and size of the factor realisations during the prior formation 

period. However, hedging out the strategy’s dynamic exposure to size and market 

factors only reduces the variability of the strategy’s monthly returns – momentum 

profits remain remarkably stable across the sample period. They show that the 

momentum strategy is more profitable after controlling for Fama and French factor risk. 

Conversely, a factor related momentum strategy which buys stocks with high past 

factor realisations is not profitable. Even using each stock as its own control for risk, 

the mean-adjusted momentum strategy remains significantly profitable. They conclude 

that neither dynamic exposure to the Fama and French (1996) factors and the industry 

factor by Moskowitz and Grinblatt (1999) nor the cross-sectional differences in 

                                                 
7
 More recently a study by Chen and DeBondt (2004) investigates market value, book to market ratio, and 

dividend yield for the firms listed within the S&P500 and shows that strategies that buy stocks with 

characteristics that are currently in favour such as past winners and sell stocks with out of favour 

characteristics, perform well for up to 1 year concluding that style momentum is distinct from price and 

industry momentum. 
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expected returns of Conrad and Kaul (1998) are the primary cause of the momentum 

effect. Rather, the study finds that it is the stock specific returns component that is 

responsible for the momentum profits.  

 

Onayev and Savickas (2004) investigate the effect of stock price on momentum 

strategies. The analysis finds that after controlling for capitalization, trading volume and 

unconditional means, the continuation effect is stronger and persists longer. 

Momentum profits for low priced portfolios remain statistically significant for the first 12-

15 months after which they become insignificant but still positive, while for high priced 

stocks momentum continues to be both economically and statistically significant well 

into the third year.  The findings of this study are against the gradual diffusion theory of 

HS whereby, because high price stocks are more liquid and characterised by faster 

information dissemination, they should be subject to less underreaction and lower 

momentum profits. The findings are consistent with the DHS model of overreaction in 

the sense that high price stocks (being mostly growth firms) are harder to value, and 

therefore are subject to stronger overconfidence bias and longer overreaction and thus 

a longer momentum effect. The authors present non-behavioural explanations as well, 

consistent with the growth rate risk model of Johnson (2002) and business cycle 

justification of Chordia and Shivakumar (2002).  

 

Although the empirical literature on momentum clearly shows evidence of the 

persistence of this effect, critics are quick to point out that such profits do not remain 

once transaction costs are taken in consideration. This is because relative strength 

strategies require heavy trading in high priced stocks, and short selling illiquid stocks; 

transactions that carry heavy costs. Lesmond, Schill and Zhou (2004) investigate in 

great detail the effect of transaction costs on momentum profits by employing four 

different trading cost measures. Using their model of price friction to infer trading costs 

from investor behaviours, they show that returns associated with strategies of buying 

winners and selling losers do not exceed transaction costs. The authors argue that the 
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delay in price adjustment for security returns simply reflects the cost of arbitrage, and 

consequently, the anomalous price behaviour and momentum trading opportunity in 

fact does not exist. Likewise, Korajczyk & Sadka (2004) show that equal weighted 

relative strength strategies lose considerably after allowing for trading costs. However, 

contradicting Lesmond, Schill and Zhou (2004), they conclude that although trading 

costs lead to a large decline in the apparent profitability of some equal weighted 

momentum based strategies, value weighted momentum strategies are exploitable and 

implementable . 

 

While so far momentum has been explained as a result of behavioural and cognitive 

biases of investors, Gutierrez and Prinsky (2007) propose a different explanation for 

the existence of momentum. This explanation is based on the agency relationship 

between money managers and their clients, where institutions8 play a role in generating 

momentum in returns. Motivated by the continuation and reversals of returns findings in 

the existing momentum literature, the study identifies two types of momentum – one 

due to returns relative to other stocks and one due to the abnormal return of a firm. The 

results show that relative return momentum reverses as a result of institutions chasing 

relative returns leading to an overreaction, while the abnormal return momentum does 

not reverse due to the institutions’ underreaction to firm specific information9. The 

overall findings suggest that institutional trading can have an effect on prices by driving 

them away from fundamental value.  

 

2.3.2 International Evidence 

The considerable evidence of momentum profits in the US market has prompted critics 

to suggest that these outcomes are the result of data snooping. Data snooping occurs 

                                                 
8
 Investigating the equity trading practices of 1200 institutions Badrinath and Wahal (2002) find that 

institutions act as momentum traders when they purchase stocks and act as contrarian traders when they 

exit or make adjustments to existing holdings. 
9
 More recently, Gutierrez and Kelley (2008) show that weekly returns exhibit a long lasting momentum 

and confirm that the market underreacts to one type of news and overreacts to another type. 
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when the same data set is used more than once to formulate and test hypothesis of 

models and theories. This leads to biases in the interpretation of results. Since the 

nature of finance is nonexperimental, researchers cannot put together other 

experiments to create new data sets. As a result these biases are almost impossible to 

avoid, especially in the analysis of time-series data. One way to dismiss this prejudice 

is to perform out-of-sample tests that confirm or refute the original evidence. 

 

One of the first studies to investigate the momentum profits in the international setting 

is Rouwenhorst (1998) who confirms that return continuation within markets and across 

markets at the individual stock level is present in all 12 European countries 

investigated. He finds that the winner portfolio outperforms the loser portfolio by more 

than 1% per month.  His study shows that momentum strategies work for both large 

and small firms (although small firms show stronger continuation in returns), and that 

adjusting for market risk and the Fama and French size factor does not diminish the 

magnitude of the profits. He concludes that “The European evidence…makes it unlikely 

that the US experience was simply due to chance” (Rouwenhorst, 1998, p.283). 

Investigating the emerging markets Rouwenhorst (1999) finds momentum only in six 

out of twenty countries investigated. However the study shows that the same factors 

drive the returns in the emerging countries as in the developed markets. 

 

Following Moskowitz and Grinblatt (1999), Swinkels (2002) further investigates industry 

momentum in US, Europe and Japan. The study finds support for the earlier result on 

US industry momentum, and shows return continuation in the European markets but 

not in the Japanese setting. Griffin, Ji and Martin (2003) examine whether 

macroeconomic risk variables are able to explain momentum at the international level, 

though they fail to find a model to account for the persistence of return continuation. 

The analysis shows that momentum profits are large and significant in both good and 

bad economic conditions, although they reverse over 1-5 year periods. 
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In a more recent study, Nijman, Swinkels and Verbeek (2004) explore country, industry 

and individual stock momentum concurrently in the European setting. Their findings 

show that the momentum effect is primarily driven by the individual stock momentum, 

followed by industry and country momentum which play a less important role in 

explaining the return of the momentum strategies. Further analysis indicates that the 

strategy earns higher returns for small stocks with growth characteristics. This result is 

consistent with the DHS model of overconfidence where growth stocks are harder to 

value, but also with the HS model of gradual diffusion of information where news on 

small stocks is slower to assimilate. 

 

Dijk and Huibers (2002) examine European momentum in 15 countries and show that 

the return continuation is distinctive from size and value effects. Exploring further the 

determinants of price momentum the study shows that it is analyst underreaction to 

new earnings information that causes momentum.  In the same manner Bird and 

Whitaker (2003) find a strong return continuation in 7 European countries, although the 

profits reverse within 12 months. Investigating the characteristics of stocks forming 

these strategies, their study shows that the winning portfolio consists of highly priced, 

low book to market and heavily traded stocks as opposed to the loser portfolio which is 

made up of “value” and small size stocks with a low turnover.  An attempt to correct for 

the size effect actually increases the momentum profits. Testing the HS and BSV 

models on 13 European markets, Doukas and Mcknight (2005) confirm the existence of 

momentum resulting from the gradual diffusion of information of firm-specific news, and 

the conservatism bias displayed by investors.   

 

Studying various profitability strategies in 32 emerging markets using international 

diversified but country-neutral portfolios, Hart, Slagter and Dijk (2003) show that value, 

momentum and earnings revision strategies are more profitable than strategies based 

on size, liquidity and short and long-term mean reversion. The results of these 

strategies are robust even after adjusting for risk using a four-factor model, which 
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includes a global market, book-to-market, size and momentum factors. In a similar 

study, Hart, Zwart and Dijk (2005) add more evidence in the emerging markets that 

support the behavioural explanations of both underreaction and overreaction for the 

momentum anomaly. More recently, Naranjo and Porter (2007) confirm the existence 

of momentum profits in both developed and emerging markets and show that 

momentum strategies that diversify across countries exhibit a lower risk and higher 

expected returns. 

 

Within the European markets, the most extensive research investigating the 

momentum effect has been performed in Germany and the UK10.  Schiereck, DeBondt 

and Weber (1999) analyse the stocks listed on the Frankfurt Stock Exchange over a 

period of 31 years between 1961 and 1991 and show that the profitability of momentum 

strategies is also evident in the German market. The study finds that the momentum 

strategies work best with a longer formation period and that beta, risk, size and 

macroeconomic variables do not explain momentum. These results are confirmed by 

August, Schiereck and Weber (2000) for a sample of stocks from 1974 to 1997. Glaser 

and Weber (2002) analyse the relationship between momentum strategies and stock 

turnover and find that momentum strategies are more profitable among high turnover 

stocks, while Dische (2002) shows that earnings momentum profits are also present in 

the German market. The analysis reveals that stock prices underreact to news about 

future earnings and tend to move in the direction suggested by the revisions of forecast 

earnings. This result supports the behavioural explanation of BSV where investors 

underreact to highly significant information. However, due to their conservatism bias 

they update their beliefs to a smaller degree than is warranted by the magnitude of the 

information. 

  

Liu, Strong and Xu (1999) examine the UK market in more detail to determine whether 

return continuation is present. Using the London Share Price Database over a 20-year 

                                                 
10

 Forner (2003) confirms the existence of momentum profits in the Spanish market. 
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period between January 1977 and December 1996, totalling a sample of weekly figures 

of 4182 stocks, the analysis shows significant momentum profits11. Further analysis of 

sub-periods, seasonal effects and bootstrap tests of significance to account for the 

skewness bias, confirm the robustness of the tests. Although the study provides 

evidence as to the existence of a size, book to market and cash earnings to price 

effect, these effects are not able to explain momentum in the UK market. Similar to the 

US studies, adjusting for risk using the Fama and French three-factor model does not 

affect momentum profits. Nor is return continuation the result of cross-sectional 

variation in unconditional mean returns or serial correlation in the common factor 

realisation. The authors conclude that momentum can be attributable to a delayed 

reaction to industry or firm specific news, in line with the gradual diffusion of information 

as in the HS model, although they are cautious as to their support of behavioural 

explanations. 

 

Using an extended time frame from 1955 to 2000, Nagel (2001) also finds a 

momentum effect in the UK market. As was found in previous studies, this effect 

cannot be captured by the Fama and French model. Extending the analysis, the author 

argues that the reversal in momentum profits can be attributed to the simple book to 

market effect, contradicting the behavioural explanation of delayed overreaction 

suggested by Lee and Swaminathan (2000) and Jegadeesh and Titman (2001).  Hon 

and Tonks (2003) find positive and significant momentum returns for holding periods 

extending up to 24 months using a sample of stocks between 1955 and 1996. When 

the sub-period analysis is performed the momentum profits disappear in the earlier 

sub-period of 1955 to 1976, contradicting the results of Liu et al. (1999). The authors 

explain this outcome as a result of non-synchronous trading. Consistent with previous 

research on the UK market, adjustment for beta risk or size effect does not influence 

                                                 
11

 The earlier studies of Clare and Thomas (1995) and Dissanaike (1997) also find some evidence of  

momentum profits in the UK market although the purpose of their studies is to investigate the overreaction 

hypothesis over the long-term.  
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the return continuation effect. Ellis and Thomas (2004) investigate the profitability of 

momentum strategies using the stocks listed in the FTSE 350. The results show 

returns of 1.4% per month, larger than any previous reported results. Another 

characteristic of the momentum portfolios is that those portfolios with high trading 

volume in the formation period display the highest returns of 2.2% per month. 

Accounting for the systematic risk of winner and loser portfolios does not diminish the 

profits, although taking into consideration transaction costs of 5-6% somewhat 

diminishes the magnitude of returns. 

 

Looking at the Pacific Basin region, in particular the Australian market, the research 

confirms the existence of momentum profits. Demir et al. (2004) find return continuation 

of a greater magnitude than in overseas markets, robust to risk, size and liquidity 

adjustments. In line with Lee and Swaminathan (2000) the analysis of Drew et al. 

(2003) find a strong relationship between trading volume and momentum returns in the 

Australian setting, confirming the US results. Similarly, in the Australian market Hurn 

and Pavlov (2003) show evidence of short to medium momentum effects that are 

reduced by the risk adjustment only over the short tem, and consistent with Grundy and 

Martin (2001) industry factors, cannot entirely explain momentum.  In general, the out-

of-sample research performed in the Australian setting confirm the US results. 

However, Hameed and Kusnadi (2002)  fail to find evidence of return continuation in 

the Asian markets. Investigating the momentum strategies in Hong Kong, Malaysia, 

Singapore, South Korea, Taiwan and Thailand, they find that, after controlling for size 

and turnover factors, none of the strategies yield significant profits. Nevertheless, a 

recent study in the Chinese market by Naughton et al. (2007) find that momentum 

strategies applied to equities listed on the Shanghai Stock Exchange yield substantial 

profits.  
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2.3.3 Index Momentum Evidence 

The evidence of momentum profits at individual stock level has increased for both US 

and international data, however only a few studies have researched this effect at the 

country index level. Chan, Hameed and Tong (2000) investigate the momentum 

strategies based on 23 country indices from 1980 to 1995 to find statistically significant 

profits for short holding periods of less than four weeks. The results show a significant 

excess momentum return of 0.46% per month, refuting the earlier findings of Richards 

(1997) whose results on country momentum were insignificant. They report that 

momentum arises mainly from time-series predictability in stock market indices and 

very little profits come from predictability in the currency markets. The results also 

show that applying momentum strategies on markets that are subject to large volume 

increases in previous periods provides higher returns.  

 

Following the work of Cooper et al. (2004) on market states and momentum, Huang 

(2006) tests the source of momentum profits in an international context. Using the 

monthly index returns of 17 countries from December 1969 to December 1999, the 

study confirms that most of the momentum profits are generated from the “up” market, 

where market states are defined based on the lagged world industrial production 

growth. However, when past 36 month market return is used to identify the market 

states, the results show that momentum profits are positive and significant in “down” 

market states as well, challenging the findings of Cooper et al. (2004) on US data. 

 

Investigating the momentum strategies using daily, weekly and monthly data for 18 

developed countries, Patro and Wu (2004) find statistically and economically significant 

profits. The results are strong in particular for daily returns where momentum is 

stronger for ranking periods of up to 12 days, while the results from weekly data, 

although great in magnitude, are not as highly significant. Consistent with existing 

momentum literature, the monthly strategy generates the highest and most significant 

profits for combinations of 6 to 12 months formation/holding periods.  In a related study, 
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Shen et al. (2005) examines the linkages between value and growth investment styles 

and momentum strategies in 18 developed and 13 emerging value, growth and 

blended indices. Using the Jegadeesh and Titman (1993) methodology, their results 

show that momentum profits persist for up to 12 months, with stronger continuation in 

returns displayed by the growth indices, in particular the 6 and 9 months formation/ 

holding strategies. 

 

Exploring the momentum and contrarian effects jointly, Balvers and Wu (2006) confirm 

the existence of momentum profits in 18 developed country indices. Using a parametric 

approach as in Balvers et al. (2000), the results show significant index momentum 

profits of 9% per year for strategies based on 6 and 9 months formation/holding 

periods. These findings support the original findings of Jegadeesh and Titman (1993) 

at company level (that suggest the most profitable strategies are generated by the 6 

month formation/holding combination).  

 

Recently, Bhojraj and Swaminathan (2006) find significant momentum returns in a 

sample of 38 developed and emerging countries, an effect that cannot be explained by 

differences in market and currency risks. Portfolios of indices that have performed well 

in the past 6 months outperform those portfolios of indices that have performed poorly 

in the past 6 months, if they are held for the next 3 to 12 months. The analysis covers a 

period of thirty years and it also demonstrates the existence of reversals in equity index 

returns as the momentum strategy generates negative returns for holding periods of 2 

and 3 years. Linking the effect of reversals with return continuation the study shows 

that countries that display the largest momentum also display the larger reversal. This 

effect is consistent with the key prediction of the behavioural theories of BSV, DHS and 

HS models, that momentum and contrarian effects are related and that the initial 

continuation of returns is followed by a reversal of returns. Furthermore, since the 

momentum profits are derived from strategies based on countries indices which consist 
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of the most actively traded stocks, the results disagree with the transaction cost 

explanation of momentum. 

 

The momentum strategy analysis performed in this thesis will confirm and update the 

findings of Bhojraj and Swaminathan (2006) given the extended sample of 49 indices. 

Furthermore the analysis in this thesis will differentiate between the results of the 

developed and emerging countries to determine whether the return continuation effect 

is pervasive across all regions.  

 

2.4 Contrarian Strategies 

Contrarian investment strategies are similar to the momentum strategies in the sense 

that they are based on past returns. However, the contrarian approach uses long- term 

past returns and is built on the assumptions that markets overreact before eventually 

reverting towards fundamental values. The contrarian effect is characterised by long-

term return reversal over horizons of three to five years, whereby stock prices exhibit 

significant negative autocorrelation. In contrarian studies, stocks are typically assigned 

to portfolios based on their performance over the past 3 to 5 years, with the top and 

bottom performing groups listed as Winners and Losers, respectively. A profitable 

strategy would therefore buy (sell) stocks in the portfolios that have performed poorly 

(well) in the past 3 to 5 years.  

 

2.4.1  US Evidence 

DeBondt and Thaler (1985) is a landmark paper because it documents a reversal in 

returns for the first time. Motivated by a study in experimental psychology on 

systematic biases by Kahneman and Tversky (1982) who show that  people tend to 

overreact to unexpected and dramatic news, in their study, DeBondt and Thaler 

attempt to use the psychological biases of investors to predict a new market 

irregularity. Debating on the issue of market efficiency, Merton (1985, p.23) believes 

that the work of DeBondt and Thaler is “particularly noteworthy because it represents a 
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first attempt at a formal test of cognitive misperceptions theories as applied to the 

general stock market”. Set to test the overreaction assumption, the study hypothesises 

that excessive movement in prices will be followed by price changes in the opposite 

direction (the Directional Effect), and the greater the initial price change the greater will 

be the resulting correction (the Magnitude Effect).  Using the CRSP database between 

the periods of January 1926 to December 1982 and forming portfolios using the 

market-adjusted excess returns of stocks, the analysis shows that the Cumulative 

Average Return (CAR) of the Loser portfolio outperforms the market by 19.6% over the 

36 months following formation. In contrast, the Winner portfolio underperforms the 

market by 5%. These results support the overreaction hypothesis, the effect being 

stronger for losers than for winners. A significant finding that is left unexplained is that 

loser stocks continue to earn positive returns every January for as long as 5 years after 

portfolio formation. Another important finding is that stocks in the loser portfolio have 

significantly lower betas than stocks in the winner portfolio, indicating that loser stocks 

are less risky than winner stocks although they earn higher returns. In addition, the 

authors cite the P/E anomaly of low P/E stocks earning higher returns that high P/E 

stocks as a likely sign of investor overreaction. 

 

The interpretation of the above result as investor overreaction has been questioned by 

a number of other academics. Some argue that seasonality effect, differences in risk 

levels or the size effect might be the cause of the abnormal returns, not the irrational 

behaviour of investors. In response, DeBondt and Thaler (1987) re-examine their prior 

work and by including a time varying risk coefficient they reveal a strong relationship 

between price reversals and the month of January, admitting that part of the reversal in 

stock prices may also be the result of time varying equilibrium expected returns. 

Among their other findings is the strong reversal in the earnings of winners and losers, 

which is consistent with the overreaction hypothesis, and that the winner-loser effect is 

not affected by the size or the risk characteristics of the firm.  
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Other research that supports the findings of DeBondt and Thaler  (1985) is Fama and 

French (1988) and Poterba and Summers (1988) who confirm the existence of 

negative serial correlation for long horizon returns (a condition necessary for reversal of 

returns). Brown and Harlow (1988) also support the overreaction hypothesis by 

showing a strong directional effect – large movements in prices are followed by 

changes in the opposite direction. An additional hypothesis tested by the study (called 

the intensity effect) also confirms the overreaction theory by showing that the shorter 

the duration of the initial price change, the larger the subsequent reaction. However, 

the results also show that the magnitude and the intensity of reversals is not 

symmetric, with the overreaction effect being much stronger and more predictable 

when it’s triggered by negative information.  

 

In a related study Howe (1986) finds evidence of overreaction although over the short 

term. The results show that upon arrival of good news, stocks exhibit a quick surge in 

price followed by a large decline over the next 50 weeks, and the effect of bad news 

causes a quick price decline after which stock prices revert to earn a positive return. 

Lehman (1990) also finds positive returns following a contrarian strategy based on 

weekly portfolio formation and holding periods12. However, Lo and MacKinlay (1990) 

argue that the reversal of returns is not the only source of contrarian profits and it 

should not be labelled as “overreaction”. The study shows that in fact these excess 

returns are caused by the lead-lag effect between large and small stocks.  Investigating 

this theory further, Jegadeesh and Titman (1995) identify and examine the components 

of contrarian profits based on the reaction of prices to information. The results show 

that stock prices react with a delay to common factors and overreact only to firm-

specific information. Other studies that have documented short-term return reversal 

include Rosenberg and Rudd (1982), Rosenberg et al. (1985) and Jegadeesh (1990) 

                                                 
12

 In a related study Conrad, Hameed and Niden (1994) use a variant of the Lehman (1990) contrarian 

strategy to show that stocks with high volume exhibit price reversals while the returns of low volume stocks 

exhibit positive autocovariances or continuation.  
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over one month period, and Fung, Leung and Patterson (1999) and Bremer and 

Sweeney (1991) over daily periods. 

 

Chan (1988) challenges the findings of DeBondt and Thaler suggesting that the 

abnormal returns earned by the contrarian strategies are the result of bearing higher 

risk. The study suggests that a conditional estimation of winners and losers’ beta after 

the ranking period will properly adjust the strategy for risk. The result shows only a 

small return for the contrarian investment, and disagreeing with previous research it 

demonstrates that the losers exhibit large betas and are more risky than the winners 

after portfolio formation. In a similar manner, Ball and Kothari (1989) show that when 

betas are calculated using annual returns, almost all abnormal returns are captured by 

CAPM. Jones (1993) too presents evidence that reversal in stock returns is attributable 

to differences in risk, while Conrad and Kaul (1993) argue that the overreaction effect 

from previous studies is the result of biases in how the cumulative abnormal returns are 

computed13. Investigating the characteristics of stocks, Zarowin (1989) also disputes 

the findings of DeBondt and Thaler, stating that the long-run reversal in return is a 

manifestation of the size and January effect14, although over the short term, the 

overreaction effect is not captured by the small firm or the seasonality effect. In a later 

paper Zarowin (1990) dismisses the investor overreaction explanation by showing that 

once losers and winners of similar size are matched, there is no evidence of abnormal 

performance. While the evidence shows that the three-year return reversal effect is 

driven by size differences, the short-term overreaction still remains.   

 

Using the same 3 year formation period as DeBondt and Thaler (1985), but sorting 

stocks into 20 portfolios, Pettengill and Jordan (1990) find evidence of price reversal 

only among losers. However the effect is not present among the winner portfolio, which 

                                                 
13

 Loughran and Ritter (1996) argues that the methodology of Conrad and Kaul (1993) may be subject to 

survivorship bias as the winner and loser portfolios include stocks that only  survive the testing period.  
14

Chopra et al. (1992) also find a pronounced January effect, however their evidence indicate that the 

overreaction effect is separate from the tax-loss selling hypothesis. 
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exhibits a return continuation instead of reversal. Similarly Chopra, Lakonishok and 

Ritter (1992) find a significant overreaction effect in portfolios formed on past one and 

five year returns even after adjusting for size and beta, although over a one year period 

stock returns are more inclined to exhibit continuation rather than reversals. Their 

results show that loser portfolios outperform winner portfolios by 5-10% per year, 

indicating that the reversal effect is much stronger among small firms, which are mainly 

held by individuals as opposed to the institutionally-held larger firms who experience a 

smaller reversal effect. 

 

Following Chopra, Lakonishok and Ritter (1992) methodology, Chen and Sauer (1997) 

re-examine the contrarian strategies put forward by DeBondt and Thaler casting doubts 

on their validity. Their results show that stocks overreact in the pre-war period, but very 

little effect is evident in the post war period. A more detailed examination of the time-

series properties of the portfolios reveals a U-shaped standard deviation of the 

formation period portfolios with a winner (loser) in the formation period failing to 

become a loser (winner) in the holding period. Furthermore, taking into consideration 

the cycles of the market, losers fall quicker and deeper than winners during market 

downturns, while in times of increased economic activity, again, losers increase faster 

than winners. This finding is consistent with the results of Chan (1988) who argues that 

a time varying beta will account for the abnormal profits of the winner-loser arbitrage 

portfolio. 

 

Mun, Vasconcellos and Kish (2000) test the overreaction hypothesis using non-

parametric techniques, and argue that, due to the non-stationarity of the time series 

investigated, parametric analyses will be affected by a spurious regression model. 

Their analysis of results from the risk-adjusted bootstrap-simulated estimates shows 

evidence of excess returns for the one and two year contrarian strategies. In a later 

study Mun et al. (2001) reconsider whether the methodology of bootstrapping, in 

combination with the single and multifactor CAPM, is appropriate to use in testing the 
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profitability of contrarian strategies. Their findings confirm the existence of reversal in 

returns, however the evidence is weak and apparent only over the short term. 

 

Testing the profitability of momentum strategies over long horizons, Jegadeesh and 

Titman (2001) show that one year after portfolio formation and continuing up to 5 years, 

the momentum profits start to reverse, an effect consistent with the overreaction 

hypothesis put forward by the behavioural models. These findings are supported by 

Griffin, Ji and Martin (2003) who document reversal of momentum profits in the second 

year for US stocks (however, after excluding the month of January from the test the 

profits fail to reverse).  

 

Using CRSP data from 1965 to 2001, Onayev and Savikas (2004), show the existence 

of price reversals that do not disappear even after adjusting for the January effect. 

Furthermore, their results show that consistent with previous literature, loser stocks 

drive the reversal effect, and that, contrary to the risk-based explanation of Conrad and 

Kaul (1998), the effect is not explained by the cross sectional variation of unconditional 

mean returns. Sorting stocks into portfolios based on industry classification, Gropp 

(2004) finds strong evidence of mean reversion and finds that parametric contrarian 

investment strategies outperform buy-and-hold and standard contrarian strategies.  

 

In a recent study George and Hwang (2007) propose an alternative rational explanation 

for the reversal effect. Based on the concept that capital gains are taxed only when 

realised, the study shows that long-term reversals are caused by investors’ optimal 

response to the taxation of capital gains.  George and Hwang (2007) suggest that 

winner stocks are deferred from selling to avoid payment of capital gains causing the 

prices of those stocks to be higher and expected returns to be lower than similar stocks 

with no embedded capital gains. The reversal occurs as risk-seeking buyers are willing 

to purchase these stocks which in turn are sold without the previous attached high 

premiums. Also the reversal in prices happens when investors with locked-in capital 
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gains approach the end of their investment horizon where the benefit of deferring tax 

on capital gains is reduced, causing prices to decrease.  

 

2.4.2 International Evidence 

In the same manner as with momentum investigation, researchers ventured to find 

additional evidence to support the US evidence and to refute the argument of data 

snooping. However, early studies on contrarian investment strategies focus on other 

market anomalies such as the outperformance of value strategies based on earnings, 

cash flows, book values and dividend yields. Such a study performed by Brouwer, 

Jeroen and Veld (1997) in four European countries shows that value portfolios earn 

superior returns than glamour portfolios on four variables. Similarly, Bauman, Conover 

and Miller (1999) investigate 21 international markets to demonstrate that the 

outperformance of value stocks over growth stocks can be attributable to overreaction 

to past EPS growth rates.  

 

Using the methodology of Conrad and Kaul (1993b) of sorting winner and loser 

portfolios based on the abnormal holding period return, Baytas and Cakici (1999) 

evaluate the performance of contrarian strategies based on past returns, price and size 

in 7 industrialised countries. The evidence shows that, with the exception of US, all 

other markets investigated exhibit long-term overreaction in returns that is strongly 

related to price and not to size. Furthermore, the results show that strategies based on 

price and size perform better than those based on past returns, with the low-price 

portfolio consistently outperforming the market. While investigating momentum profits 

in 40 countries, Griffin, Ji and Martin (2003) show evidence of long-run reversal that 

persists even after adjusting for seasonality effects. These results are inconsistent with 

a risk-based explanation and are in contrast with the findings in the US where long run 

reversals are driven by negative January returns. The authors conclude that their 

results are more consistent with a behavioural-based explanation. Becker and Ochman 

(2004) apply a logistic two stage model based on finance, accounting and behavioural 
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explanatory variables to predict extreme performers in the MSCI Europe stock 

universe. It is found that momentum variables used in the model based on 12, 24 and 

36 months past returns are the most effective in distinguishing the extreme winners 

from extreme losers.  

 

Individual studies performed at country level mainly support the existence of long-term 

reversal in stock returns. In the Americas, Kryzanowski and Zhang (1992) shows 

significant continuation behaviour for one and two years formation-test periods for the 

Canadian stocks. In Brazil, da Costa (1994) finds that the magnitude and effect of the 

price reversals are stronger than the US evidence. Similar to Dissanaike (1992) the 

reversals are asymmetric. However, contrary to Chan (1988), differences in risk cannot 

explain the overreaction effect.  

 

In Europe Vermaelen and Vestringe (1986) examine whether Belgian investors 

overreact, while Alonso and Rubio (1990) and Forner and Marhuenda (2003) 

investigate the Spanish market and confirm the existence of contrarian profits on 12 

and 60 months strategies.  Mai (1995) studies the profitability of contrarian strategies 

on the French market to show evidence of excess returns for the strategies based on 

36 and 48 months formation/holding periods even after controlling for size and beta 

risk. The results also illustrate the asymmetric performance of the two winner and loser 

portfolios showing that the profitability of the overreaction strategy is attributed mostly 

to the loser portfolio. Bacmann and Dubois (1998) extend the sample period to 1997 to 

confirm the results of Mai (1995) and to show that the contrarian profits are driven by 

the positive previous period return of the large size portfolio of stocks and caused by an 

overreaction to firm specific information. 

 

The profitability of contrarian strategies on the German market is analysed by 

Schiereck, DeBondt and Weber (1999) who show similar findings to the US studies. 

Their strategies are based on 10, 20 and 40 stocks portfolios over periods up to five 
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years. The findings reveal that the highest profits are given by the portfolio with 20 

stocks, invested in the second half of the 1961-1991 sample period. The authors also 

confirm the behavioural explanation of investor overreaction by testing the mean 

reversion of earnings of the winner and loser portfolios.  

 

Mun, Vasconcellos and Kish (1999) analyse both French and German markets testing 

the return reversal using a nonparametric analysis. Over 1, 2 and 3 year periods, the 

losers become winners in the French setting, with the greatest returns occurring in the 

short run and decreasing over the long term.  The German results are similar, although 

only the one year period returns are statistically significant. A comparison between the 

two countries shows that the German returns of 2.07% are greater than the ones 

generated in the French market of 1.54%. Overall the test results indicate no January 

effect or serial correlation, and are robust to a multi-factor model risk adjustment. 

 

Power et al. (1991) is one of the studies that investigate the winner-loser effect in the 

UK market. Using only the top 200 companies they assigned the 30 best performers 

from the list to the winner portfolio and the bottom 30 stocks to the loser portfolio. The 

analysis of the abnormal CAR over the next five years shows that the loser portfolio 

earns a positive return of 86% compared with the winner portfolio return of -47%. 

Furthermore, the evidence shows that the difference between the returns of the two 

extreme portfolios increases with time, implying that the market is not arbitraging away 

this discrepancy. 

 

MacDonald and Power (1991) use the same methodology as DeBondt and Thaler 

(1985) to investigate the monthly stock returns listed in the London Share Price 

DataBase (LSPD) over the period 1959 to 1985. Consistent with previous research the 

loser portfolio outperforms the winner portfolio over the three year test period, with the 

strategy earning a return of 29.15%. However, out of the eight sub-periods, two periods 

show negative CAR’s for the strategy and, similar to DeBondt and Thaler (1985), there 
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is a strong January effect. In a related study, testing the overreaction hypothesis over 

the short term MacDonald and Power (1992) find evidence of return continuation over 

12 weeks following formation, contradicting the earlier results of Power et al. (1991). 

Clare and Thomas (1995) extend the sample to 1000 stocks from 1955 to 1990 to find 

evidence of overreaction initially.  However, after controlling for size they attribute the 

reversal in returns to the small-firm effect. 

 

Campbell and Limmack (1997) study long term reversals in UK stocks over the period 

from January 1979 to December 1990 to find a short term return continuation rather 

than reversal in the 12 months following portfolio formation. These results are more 

consistent with the momentum strategy. Extending the formation and test period the 

results confirm the existence of reversal in winner and loser portfolio returns for 2 to 5 

year test periods supporting the overreaction effect. Investigating further, the results 

show that the reversal effect is not explained by a size adjustment. Rather, the effect 

appears to be seasonal in nature especially for loser stocks, in line with the tax-loss 

selling hypothesis. 

  

Similar to Clare and Thomas (1995), the study of Dissanaike (1997) investigates only 

the largest and more frequently traded stocks listed on the UK market, that is stocks 

that belonged to the FT500 between 1975 to 1991. The empirical results of both buy-

and-hold and rebalancing contrarian strategies support the overreaction hypothesis. 

The positive abnormal returns of the differential extreme portfolio are economically and 

statistically significant after the second year with the loser portfolio outperforming the 

winner portfolio by almost 100% in the fourth year. As with the other studies, the results 

show the asymmetry in winner/loser returns. However Dissanaike (1996) argues that 

this anomaly may be “illusory” as losers reverse from a lower starting point than 

winners. The abnormal return of the arbitrage portfolio does not disappear after 

adjusting for time varying risk. In a later study Dissanaike (1999) confirms the long term 

reversal effect in the UK market using cross-section regression tests. Furthermore, 
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even after adjusting the results of Dissanaike (1997) for size, a follow up analysis in 

Dissanaike (2002) shows that the winner-loser effect still persists. 

 

Levis and Liodakis (2001) investigate the source of contrarian profits and the 

characteristics of the stocks that contribute to these profits to conclude that the book to 

market ratio plays an important role. Their results show that three years before portfolio 

formation, stocks with high book to market (which tend to be losers in general), 

outperform low book to market stocks (most likely to be winners). Similarly, Gregory, 

Harris and Michou (2001) analyse the profitability of contrarian value strategies to show 

that stocks with past poor performance and low expected future performance exhibit 

higher performance even after controlling for size. These studies confirm the 

hypothesis put forward by Lakonishok, Shleifer and Visny (1994) whereby contrarian 

profits arise as a result of investor’s over-extrapolation of past performance, 

underpricing poor past performance and overpricing good past performance. 

Investigating further, Gregory, Harris and Michou (2003) show that the excess returns 

from the contrarian value strategies cannot be linked to any macroeconomic risk 

factors.  

 

In the Asia-Pacific region, Kato (1990) supports the asymmetry of reversals by showing 

that most of the overreaction phenomenon in Japan occurs in the “winner” portfolio. 

This is confirmed in a recent investigation of contrarian and momentum strategies in 

Asian markets by McInish et al. (2008) who find that in the Japanese market, significant 

contrarian profits can be achieved only from “winner” stocks.  These results are in 

contrast to the evidence provided by Chou et al. (2007) who show that contrarian 

strategies on the Tokyo Stock Exchange are profitable across horizons ranging from 1 

month to 3 years. In the Australian market, Brailsford (1992) finds no evidence of long 

term price reversals. Similarly, Yang (1998) confirms a weak overreaction effect by 

showing that the contrarian strategies applied in the Taiwan market are not as powerful 

as other markets.  
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2.4.3 Index Contrarian Evidence 

Richards (1997) was one of the first studies to investigate the contrarian strategies at 

country index level and it revealed a strong reversal effect in the national indices of 16 

countries. Sorting the individual markets into winner and loser portfolios, his evidence 

shows that although smaller countries reverse more than larger countries, the effect is 

not just a small market phenomenon and cannot be attributed to risk-based 

explanations. His results confirm the existence of momentum effect over the short term, 

and find that for periods of more than 1 year, losers outperform winners generating 

significant returns for the contrarian strategy for up to five years. In particular, the 

strategies based on 3 and 4 year formation/holding horizons yield the highest profits of 

6.4% and 5.8% per year respectively. The study emphasises that the reversal effect 

does not arise as a result of risk differences between the past loser and past winner 

portfolios, either in terms of their standard deviations, their correlations with market 

returns or other factors, or their performance in adverse states of the economy.  

 

Similarly, Balvers et al. (2000) test 18 country indices to find evidence of mean 

reversion under different investment strategies including a parametric contrarian 

strategy, the DeBondt and Thaler (1985) standard contrarian method, and a random-

walk-based strategy. Using annual data, the results show a 6.1% per year profit for the 

standard contrarian strategy, supporting the earlier findings of Richards (1997). An 

interesting finding is that while the excess returns from the contrarian strategies cannot 

be explained by beta risk, the idiosyncratic or country specific risk is able to capture the 

abnormal returns quite well suggesting a home bias effect. More recently, using the 

same parametric approach on monthly index data, Balvers and Wu (2006) confirm the 

existence of positive contrarian profits for all cases considered. 

 

Investigating the performance of value and growth momentum strategies at index level, 

Shen et al. (2005) find that at long horizons of 3 to 5 years, both value and growth 

index-based momentum strategies return negative profits, implying that a contrarian 
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strategy can be successful. Their results show the highest profits for the strategy based 

on 60 month formation/holding period with the value style indices showing the most 

significant profits. Similarly, index reversal is confirmed by Bhojraj and Swaminathan 

(2006) who also shows that equities at country level exhibit mean reversion. Testing 

the momentum effect on a sample of 38 countries, their results show significant 

reversal of returns of 6% to 7% per year in the 2nd and 3rd year after the portfolio 

formation date. Examining the performance of the strategy in both local and US 

currency, the findings show that the reversal in index returns are a lot stronger and 

statistically significant when past returns are measured in US dollars and are weak and 

nonexistent when measured in local currency. 

 

As with the momentum strategy, the contrarian strategy analysis performed in this 

thesis will confirm or reject the findings of the existing contrarian research at index 

level. Considering that the only pure contrarian strategy investigation at index level has 

been performed by Richards (1997) on 16 developed countries, this thesis will update 

that research with a larger sample of 49 indices and an extended time frame. It will also 

examine whether the reversal of returns occurs in emerging markets.  

 

2.5 Volatility Strategies 

Throughout the years, the consensus in the financial world has been that the volatility 

of the market has increased over time due to improvements in the speed and 

availability of financial information, increased importance of institutional investors, and 

the progress in the derivatives markets. This implies riskier securities which may result 

in higher required rates of returns if systematic risk increases at the same time 

(Pindyck (1984) and French et al. (1987)). Contrary to this popular belief, studies such 

as Malkiel and Xu (1997, 1999), Schwert (1989) and Campbell et al. (2001) among 

others, have found that total market volatility15 had no significant trend across the 

                                                 
15

 Using the same methodology of volatility decomposition as Campbell et al. (2001), Ferreira and Gama 

(2005) investigate the industry volatility trends of 21 developed countries and confirm that world and 
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decades, and it is the total volatility as well as the idiosyncratic volatility of individual 

stocks that has grown over time (Xu & Malkiel, 2003). As a result of this increase in the 

volatility of stocks, many studies have embarked on researching the role of 

idiosyncratic or firm specific volatility in asset pricing and portfolio allocation, and to 

determine whether there is a relationship between the idiosyncratic risk and future 

stock returns. Goyal and Santa-Clara (2003) and Jiang and Lee (2005) find a positive 

relationship between idiosyncratic risk and expected stock returns at aggregate level 

indicating that idiosyncratic volatility has predictive power for excess market returns. 

Malkiel and Xu (2002), Brown and Ferreira (2003), Fu (2005), Spiegel and Wang 

(2005) and Chua et al. (2006) report similar results at firm or portfolio level, supporting 

earlier research performed in this area by Lintner (1965), Tinic and West (1986), 

Merton (1987) and Lehmann (1990a).  

 

However, other studies such as Bali et al. (2005) find a lack of robustness in the 

positive relationship documented by Goyal and Santa-Clara (2003) and earlier studies, 

arguing that the predictive power of equal-weighted stock variance reflects the liquidity 

premium. Similarly, Guo and Savickas (2006) use the returns of high idiosyncratic 

volatility stocks to predict future market returns to find a negative relationship between 

aggregate market idiosyncratic volatility and future quarterly stock market return. More 

recently, Ang et al. (2006a) and (2006b) report that portfolios with high idiosyncratic 

volatility achieve low returns in the following month in US and international markets, 

supporting the negative relationship hypothesis. These findings are supported by Blitz 

and van Vliet (2007) who examine the three-year volatility of weekly returns for over 

2000 stocks in the FTSE World Developed index. The study finds that in the month 

following portfolio formation low volatility stocks display higher risk-adjusted returns 

than the market portfolio, while high volatility stocks underperform the market 

                                                                                                                                               
country risk display no significant trend between 1974 and 2001. The study also shows that countries with 

higher industry risk display higher country risk supporting the argument that industry diversification has 

become more important than geographic diversification.  
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considerably. Interestingly, the portfolios of stocks with low volatility display a low beta 

as well, challenging the risk-return relationship of CAPM. 

 

While the research so far has been focused on the idiosyncratic portion of volatility, 

there haven’t been many studies that assess the effectiveness of total volatility in 

predicting future returns at the index level. Total market volatility of indices has been 

investigated only as part of idiosyncratic volatility analysis for a single market or 

individual stocks.  In this context, using CRSP data, Baillie and DeGennaro (1990) and 

Goyal and Santa-Clara (2003) found that market variance has no forecasting power for 

the return of the market. However, investigating the downside risk approach in the cost 

of equity in 28 emerging markets, Estrada (2000) shows that total risk, as measured by 

the standard deviation of returns, is significantly related to stock returns and explains 

more than 30% of their variability. More recently Kim et al. (2004) find strong evidence 

of a volatility feedback which implies a positive relationship between market volatility 

and the equity premium.  

 

Given the extensive research on stock return continuation and reversal, some studies 

have attempted to explain such effects in terms of the volatility, in particular 

idiosyncratic volatility of the components of the strategies investigated. Arena et al. 

(2005) demonstrate a positive and significant time-series relationship between 

idiosyncratic volatility and momentum profits. Their study shows that stocks with higher 

idiosyncratic volatility exhibit large economic and statistically significant momentum 

profits, an effect that cannot be accounted for by size, volume, analyst coverage, 

institutional ownership or transaction costs. The authors argue that idiosyncratic 

volatility can be regarded as a proxy for firm-specific information. Thus, if momentum is 

caused by an underreaction to firm-specific information as proposed by BSV (1998) 

and HS (1999), then stocks with higher firm-level information will have higher 

idiosyncratic volatility, and will experience greater underreaction, therefore displaying 
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greater momentum. Furthermore, the study shows that high idiosyncratic volatility 

stocks exhibit the quickest and largest reversals.  

 

Balsara and Zheng (2005) investigate whether the short-term volatility (measured as 

the 30-day standard deviation of excess stock returns) has an effect on the profitability 

of a momentum and contrarian strategy. The results show that a contrarian strategy is 

most profitable on low and medium volatility stocks, and that a momentum strategy 

derives the greatest returns when implemented on high volatility stocks. Their findings 

also show that both strategies work best in bear markets as opposed to bull markets, 

due to the differences in information dissemination and assimilation of investors in 

different market states.   

 

Given the lack of research on the effect of total market volatility on future market 

returns, this thesis will investigate the predictive ability of past index volatility in the 

context of momentum and contrarian volatility strategies. Global stock markets react to 

political events, macroeconomic news announcements and major financial crises. Such 

events have an impact not only on a particular country but on several international 

markets.  

 

Studies16 have shown that certain events affect various markets in different ways which 

in turn causes different return and volatility behaviour. Due to such diversity in the 

behaviour of international markets, the research performed in this study will provide a 

better understanding of the volatility behaviour of developed and emerging markets as 

a group, and will allow us to better assess its influence on future market returns.   

 

 

                                                 
16

 Nikkinen et al. (2007) shows that September 11 attacks had a significant impact on the developed and 

European markets, a moderate effect on the Asian and Latin American countries and a minimal effect on 

the MENA (Middle East and North Africa) region. The findings imply that the less integrated the countries 

are with the international economy, the less exposed they are to world events and other shocks.  
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2.6 52-Week High Strategies 

The empirical literature on momentum and contrarian strategies has demonstrated that 

past returns can be used to predict future returns. Related research has investigated 

whether other variables that are associated with returns can have predictive power. 

George and Hwang (2004) use a stock’s price levels, in the form of the 52 week high 

(52wk hereafter), to show that it explains a large part of stock price momentum. The 

analysis compares a strategy based on the 52wk high - which goes long (short) in 

stocks whose current price is close to (far from) the 52wk high - with a pure momentum 

strategy based on Jegadeesh and Titman (1993) and with the industry momentum 

strategy of Moskowitz and Grinblatt (1999). The results reveal that price levels are 

better determinants of return continuation effects than past price changes, and that the 

52wk high measure has predictive power whether or not stocks have experienced 

extreme performance in the past. Using Fama-MacBeth (1973) style regression, the 

analysis is adjusted for size and bid-ask bounce, with the three strategies being 

compared simultaneously.  

 

George and Hwang (2004) claim that the 52wk high strategy dominates the 

corresponding momentum strategy. The explanation put forward by the authors for this 

effect is different from the explanations given by the three existing behavioural models. 

They believe that the return continuation based on the 52wk high is consistent with the 

“adjustment and anchoring bias” whereby traders use the 52wk high as an anchor 

when adjusting stock values as new information arrives17. Similarly, after showing that 

momentum profits can be explained by stocks’ 52wk high ratios, George and Hwang 

(2004) test whether the 52wk high strategy profits eventually reverse. Their results 

indicate no evidence of reversals, suggesting that the 52wk high effect is a distinct 

                                                 
17

 Grinblatt and Han (2002) argue that it is the “disposition effect” bias that explains the profitability of 

momentum, where investors are reluctant to sell stocks that have experienced a capital loss. Using a 

capital gain variable together with volume and past returns of stocks to predict future returns, the 

momentum effect disappears.  
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phenomenon from short-term continuation, and that this effect might be triggered by a 

different behavioural bias.  

 

Motivated by the George and Hwang study, Marshall and Cahan (2005) investigate 

whether the 52wk high persists out-of-sample. Analysing all stocks listed on the 

Australian Stock Exchange (ASX) that were approved for short-selling, for the period 

January 1990 to December 2003, their study finds that the 52wk high momentum 

strategy is very profitable on both small and large stocks, and liquid and illiquid stocks. 

Furthermore, the strategy achieves better results after risk adjustment and outperforms 

the original pure momentum strategy of Jegadeesh and Titman (1993) and the industry 

momentum strategy of Moskowitz and Grinblatt (1999) when applied to Australian 

stocks. 

 

More recently Du (2008) examines the 52wk high effect at index level on a sample of 

18 developed countries that covers a period from December 1969 to July 2004. 

Replicating the methodology of George and Hwang (2004) his results show that price 

levels dominate returns in terms of predictive power when the 52wk high strategy is 

paired with the momentum strategy, consistent with the original findings of George and 

Hwang (2004) at company level. However, when comparing the two individual 

strategies, his findings show that momentum performs better than the 52wk high 

strategy even after risk adjustment. Furthermore, Du (2008) provides evidence that 

continuation of returns co-exists with the reversal of returns for both the momentum 

and 52wk high strategy. This result contradicts George and Hwang’s (2004) findings. 

Although Du (2008) agrees with the anchor and bias explanation of the 52wk high 

effect, his study suggests that an overreaction can still occur when investors correct 

their initial bias.  

 

At the commencement of this thesis there was no published investigation of the 52wk 

high effect performed on indices.  Du (2008) has just published results of such an 
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investigation that was limited to 18 developed markets only. In this thesis, the analysis 

of the 52wk high strategy will be performed on an extended time frame and a larger 

sample that will take into account the emerging markets as well. The findings of this 

thesis will contribute to the body of knowledge by better understanding better the 52wk 

high anomaly and confirm its existence out-of-sample. 

 

2.7 Combined Strategies 

Extensive research as revealed above seeks to determine whether or not past returns 

can be used to predict future returns. The studies surveyed in the above literature 

review investigate individually the implementation of either a short-term momentum or 

a long-term contrarian strategy without linking the two strategies into a combined study 

that attempts to explain the two effects concurrently. Chan and Kot (2006) is one of the 

first studies to combine the return continuation and reversal in a joint analysis to 

provide a strategy that is based on the interaction of the two trends. The theory behind 

this approach is based on the assumption that if momentum occurs after a reversal 

then the continuation will be stronger and will persist longer. Distinguishing between an 

early stage and late stage price reversal, the stocks listed on NYSE, AMEX and 

NASDAQ are double sorted, first, on short-term returns and then within each group the 

sorting is performed based on the long term returns. A profitable strategy is constructed 

from buying short-term winners that are relatively long-term losers and sell short-term 

losers that are relatively long-term winners when the momentum strategy is situated in 

the early stage of price reversal. The rationale behind this strategy is that the 

momentum effect can be strengthened by using the long term performance of short-

term winners and losers to create an enhanced momentum strategy. 

 

Similarly, Balvers and Wu (2006) combine the momentum and  contrarian strategies at 

index level for 18 developed equity markets. Decomposing prices into a permanent and 

transitory component and using a parametric approach as in Jegedeesh (1990) to 

construct an indicator that combines return continuation and reversal, the analysis 
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shows that such a combined strategy returns 1.2% to 1.5% per month, outperforming 

the pure momentum and contrarian strategies. These results imply that mean reversion 

occurs in the assets where momentum diverges the price away from fundamental level, 

supporting the overreaction explanation. An interesting finding that is revealed as a 

result of return decomposition is that the effects are strongly negatively correlated, and 

while controlling for one effect when studying the other, return continuation persists 

longer and reversal occurs sooner than previously found.   

 

Although Balvers and Wu (2006) is the only study that has performed a country-level 

strategy that combines momentum and contrarian effects, it used a parametric indicator 

to investigate the profitability of the combined strategy. In their method of constructing 

the long and short weightings, these weightings change and adapt from month to 

month. Hence it is not clear whether the profitability that they achieved was due mostly 

to stable momentum and contrarian effects or whether it was mostly due to their 

adaptive weightings process that sometimes required very large positive and negative 

weights on some components of their strategy. The analysis performed in this thesis 

will use traditional double sorting methods in completely new combined strategies to 

more easily determine if there are stable patterns of momentum and return reversal 

that can be exploited by investors. This novel analysis will add to the body of 

knowledge regarding the predictability of index returns and help further understand the 

behaviour of the developed and emerging markets.  

 

2.8 Conclusion 

The literature reviewed in this chapter has shown that predictability of returns is not a 

stock or country-specific effect but exists globally. The analysis performed in this thesis 

is motivated by the lack of substantial research on return predictability performed at 

index level especially on the developed, emerging and all groups of countries 

separately. As only few studies have examined the momentum and contrarian 

strategies at index level, the objective of this thesis is to update the existing research 
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on continuation and reversal of index returns and to provide a base case for later 

analyses in which the individual momentum and contrarian are combined with other 

trading strategies. 

 

Considering the important relationship between risk and returns, the analysis in this 

thesis attempts to find whether other variables such as volatility can be used in 

forecasting index returns. By constructing volatility trading strategies on its own, or in 

combination with past returns, the aim is to determine if such strategies can derive 

superior profits than the pure momentum or contrarian strategies. Moreover, this study 

will provide evidence to either support or refute the claimed superior power of the 52wk 

high strategy over the momentum strategy. This, together with the pure momentum and 

contrarian analysis, will add to the limited studies on return continuation and reversal 

available at the international market index level. 

 

As limited research has been performed using the strategies of momentum and 

contrarian in combination, let alone at index level, this dissertation will advance the 

body of academic knowledge by exploring these two market anomalies simultaneously 

to determine whether profits of such combinations are greater than the individual 

strategies. This will allow us to better understand market behaviour. In addition, the 

research will investigate to what extent the evidence confirms or rejects the various 

theoretical explanations that have been put forward. Table 2.2 summarises the existing 

studies performed on indices highlighting the lack of research in this area and the 

possible contribution of this thesis.  

 

The development of behavioural finance theory is in its early stages. This chapter has 

provided a survey of the evidence, controversies and debates surrounding two of the 

many anomalies found in the markets – reversal and continuation of returns. 
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Table 2.2 Summary of Index Return Predictability Research and Contribution 

Strategy Existing Research This Thesis 

Momentum 

Chan, Hameed and Tong (2000) 
     - momentum confirmed on 23 countries 
       using weekly data 
Huang (2004) 
     -  momentum is present in up and down 
        markets on 17 indices 
Patro and Wu (2004) 
     - momentum confirmed on 18 developed 
       countries using daily, weekly and   
       monthly data 
Shen et al. (2005) 
     - value and growth index momentum   
       confirmed on 18 developed and 13  
       emerging indices 
Bhojraj and Swaminathan (2006) 
     - momentum confirmed on 38 developed 
        and emerging countries 

 
Confirm and update research 
with 49 developed and 
emerging indices 

Contrarian 

Richards (1997) 
     - reversal effect confirmed on 16  
       developed countries 
Balvers et al (2000) 
     - reversal effect confirmed on 18 Indices 
       using a parametric approach 
Shen et al. (2005) 
     - value and growth index reversal effect  
       confirmed on 18 developed and 13 
       emerging indices 

 
Confirm and update research 
with 49 developed and 
emerging indices 

Combined 
Momentum/ 
Contrarian 

Balvers and Wu (2006) 
    - combined strategy analysed using 
       a parametric indicator approach  
    - the double strategy outperforms the  
      pure momentum and  contrarian 
      strategies on 18 developed countries 

New 
Apply Chan and Kot (2006) 
early/late stage approach at 
index level using 49 
developed and emerging 
countries 

Volatility Nonexistent 

New 
Investigate volatility 
momentum and contrarian 
strategies on 49 indices  

Combined 
Return/Volatility 

Nonexistent 

New 
Investigate combined 
return/volatility strategies 
using Chan and Kot (2006) 
early/late stage approach on 
49 indices 

52wk High 
Du (2008) 
   - 52wk high effect confirmed on 18  
     developed countries 

Confirm and update research 
with 49 developed and 
emerging indices 

 

While the evidence presented in these studies focuses on the profitability of the 

momentum and contrarian strategies, the explanation of these occurrences is still 

undecided between the two sides of rational or irrational behaviour. The acceptance of 

an irrational explanation and the new investment strategies put forward by academics 

will be acknowledged only through a rigorous and extensive testing process. One way 



61 

of checking whether these strategies have been accepted or not is to glance at the 

investment world to determine whether managers are using them as tools in everyday 

financial and investing decisions. Another way is to determine whether such strategies 

work under a variety of conditions.  
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CHAPTER 3 

METHODOLOGY 
 

 “There is nothing so dangerous as the pursuit of a rational investment policy in an irrational world.” 

John Maynard Keynes 

 

This chapter introduces the research methodology employed in this thesis, together 

with data description, strategies and overall portfolio construction procedures. The data 

selected for use in the analysis is described in section 1 together with the units of 

observation, the time frame that delimits the research study and the methodology used 

in the computation of returns. Section 2 introduces the strategies and addresses 

general portfolio formation procedures and issues; section 3 describes the tables and 

figures used to present the strategies results throughout the analysis chapter while the 

risk adjustment models are discussed in section 4. The statistical models employed to 

test the robustness of the results are outlined in section 5. Some of the limitations 

inherent in this type of research are stated in section 6 and the concluding remarks are 

presented in section 7. 

 

3.1 Data 

A data set is made of individual units that are collected or put together to form a 

representative sample of a population. In this thesis a combination of time series and 

cross sectional data is used where the units of analysis are international equity market 

indices. The monthly prices with reinvested gross dividends and the 52wk high price of 

49 Morgan Stanley Capital International (MSCI) indices represent the data set. Monthly 

returns for each index were derived from these monthly prices. To be consistent in the 

measurement of the data for all markets and to facilitate comparison between the 

results of this thesis and other studies on indices, the data has been downloaded from 

Datastream in US dollars.  The time frame for the study extends from January 1970 to 

October 2006 with the number of observations in the sample varying from 442 to 64. 
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Table 3.1 summarises all countries included in the sample showing the series start 

date and the number of observations of each country. 

 

Table 3.1 Summary of Data Set 

 Country Start  NOBS  Country Start  NOBS 

1 Argentina Jan-88 226 26 Korea Jan-88 226 

2 Australia Jan-70 442 27 Malaysia Jan-88 226 

3 Austria Jan-70 442 28 Mexico Jan-88 226 

4 Belgium Jan-70 442 29 Morocco Jan-95 142 

5 Brazil Jan-88 226 30 Netherlands Jan-70 442 

6 Canada Jan-70 442 31 New Zealand Jan-82 298 

7 Chile Jan-88 226 32 Norway Jan-70 442 

8 China Feb-93 166 33 Pakistan Feb-93 166 

9 Colombia Feb-93 166 34 Peru Feb-93 166 

10 Czech Republic Jan-95 142 35 Philippines Jan-88 226 

11 Denmark Jan-70 442 36 Poland Feb-93 166 

12 Egypt Jan-95 142 37 Portugal Jan-88 226 

13 Finland Jan-82 298 38 Russia Jan-95 142 

14 France Jan-70 442 39 Singapore Jan-70 442 

15 Germany Jan-70 442 40 South Africa Feb-93 166 

16 Greece Jul-01 64 41 Spain Jan-70 442 

17 Hong Kong Jan-70 442 42 Sri Lanka Feb-93 166 

18 Hungary Jan-95 142 43 Sweden Jan-70 442 

19 India Feb-93 166 44 Switzerland Jan-70 442 

20 Indonesia Jan-88 226 45 Taiwan Jan-88 226 

21 Ireland Jan-88 226 46 Thailand Jan-88 226 

22 Israel Feb-93 166 47 Turkey Jan-88 226 

23 Italy Jan-70 442 48 UK Jan-70 442 

24 Japan Jan-70 442 49 USA Jan-70 442 

25 Jordan Jan-88 226     

 

To better understand the performance of indices in different global settings, the 

countries in Table 3.1 are classified into 3 groups (Developed, Emerging and All). To 

allow comparison with the results of Bhojraj and Swaminathan (2006) the analysis 

performed in this study is conducted on the same set of Developed markets which 

consists of 16 indices. The Emerging markets sample is based on the Datastream’s list 

and comprises 26 indices, while the All group includes the remaining 7 developed 
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countries to form the full sample of 49 indices18. As the majority of emerging countries’ 

data commences in January 1989, there are relatively fewer observations compared to 

the other groups. Consequently, it is not expected that many statistically significant 

results will be found in the analyses of emerging markets strategies.  

 

Monthly observations are selected to avoid measurement problems that arise from 

using daily observations. These include the biases that occur as a result of the bid-ask 

spread and the effect of infrequent trading (DeBondt & Thaler, 1985; Power & Lonie, 

1993; Swinkels, 2004). These problems occur mostly in microstructure analyses and 

studies using single stocks prices. Since this thesis analyses the behaviour of value-

weighted stock market indices which are composed of high capitalisation stock that are 

heavily traded, this bias will not be manifested here. Furthermore, the advantage of 

using MSCI data is that the indices, whether they are for developed or emerging 

markets, are constructed using the same approach. In addition, survivorship bias 

problems have already been reconciled by MSCI in forming the data set (Shen et al., 

2005). To be included in the analysis, an index must have price information in the 

database for at least 60 months (5 years) prior to portfolio formation date in order to 

test the return reversal or contrarian hypothesis, and for at least 12 months prior to the 

formation date, in order to test the return continuation or momentum approach.  

 

3.2 Trading Strategies  

This study will perform both pure momentum and contrarian strategies in addition to the 

pure volatility and 52wk high strategy. The individual momentum and contrarian 

strategies will allow comparison with other studies performed at index level and provide 

a base case for later analysis where the single strategies are combined into double 

sorted strategies, while the volatility and the 52wk high strategies will present new 

evidence as to whether these variables assist in the prediction of future index returns. 

In the same manner, the combined strategies will demonstrate whether momentum or 

                                                 
18

 A detailed list of indices in each group is presented in Chapter 4.  
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contrarian strategies can be enhanced when they are double sorted dependently or 

independently with each other, or when other variables are considered as a second 

classification criterion. The strategies investigated in this study are as follows: 

• Single strategies: 

- Momentum 

- Contrarian 

- Volatility 

- 52wk High 

• Double strategies:   

- Early/Late Stage Momentum 

- Early/Late Stage Contrarian 

- Independent Momentum/Contrarian 

- Momentum/Volatility 

- Contrarian/Volatility 

To determine the profitability of these strategies in different settings, the analysis will be 

performed separately on the developed, emerging and all group of indices. Since the 

same process of portfolio formation and trading strategies is employed for all three 

groups of indices, only a general portfolio discussion that is applicable to all strategies 

is presented in this chapter when describing some of the issues encountered in 

portfolio formation. This section also outlines how the presentation of results will be 

structured by illustrating the standard tables and figures that will be used to display the 

findings for each strategy. A more detailed explanation about the formation of each 

individual strategy will be given in future chapters as follows: 

• Chapter 4: “Interaction Between Strategies Based on Long-Term and Short-

Term Past Returns” will explain, analyse and discuss: 

- Momentum 

- Contrarian 

- Early/Late Stage Momentum 

- Early/Late Stage Contrarian 
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- Independent Momentum/Contrarian strategies 

• Chapter 5: “Volatility as a Predictor of Future Index Returns and Its Ability to 

Enhance Momentum and Contrarian Profits” will explain, analyse and discuss: 

- Volatility  

- Momentum/Volatility 

- Contrarian/Volatility strategies 

• Chapter 6: “Index 52wk High Based Strategies” will explain, analyse and 

discuss: 

- 52wk High strategy 

 

3.2.1 Portfolio Formation Issues 

The variables upon which portfolio formation is based consist of past monthly index 

returns, past monthly volatility of returns and monthly 52wk high ratio. As the trading 

strategies employed operate on formation/holding periods longer than one month, the 

required period returns are calculated by compounding the individual monthly returns 

contained in that period. This approach is widely used in predicting momentum returns. 

Testing the contrarian effect, early studies19 calculate a cumulative average return 

(CAR) or cumulative excess return as formation/holding period return. However 

recent20 analysis uses the geometric average of individual stock returns in contrarian 

investment strategies as well. Therefore, to be consistent across trading strategies 

based on past returns, the analysis in this dissertation will calculate period returns by 

compounding monthly returns in both the formation and holding period return 

calculation. Regarding the volatility based strategies, indices will be ranked based on 

their past short, medium and long term volatility represented by the past 6, 12 and 60 

month’s standard deviation of returns. On the other hand, the 52wk high strategy’s 

portfolios are formed based on the indices’ 52wk high Ratio computed for each month 

                                                 
19

 DeBondt and Thaler (1985), DeBondt and Thaler (1987), Chan (1988), Pettengill & Jordan (1990) 
20

 Chopra, Lakonishok, and Ritter (1992), Loughran and Ritter (1996), Chen and Sauer (1997), Mun, Kish, 

and Vasconcellos (2001). 
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by dividing each index’s month-end closing price level by its 52wk high price. As the 

holding period of the volatility and 52wk high based strategies will also be more than 

one month, the holding period returns of the portfolios will be calculated using the same 

method as the return based strategies (that is, by compounding monthly returns).  

 

The trading strategies in this thesis will be long/short strategies. Both the long and 

short portfolios will be equal-weighted portfolios of MSCI country indices. Previous 

research21 performed at company level finds that firm size is closely related to return 

predictability, in particular to the momentum effect.  In the same manner, it is shown 

that the choices of value or equally weighted portfolios22 influence the magnitude of the 

effect. As this thesis investigates profitable strategies at country index level, the 

problem of the small firm effect is not relevant as these value-weighted indices only 

consist of large, frequently traded stocks in each market. The choice of equally 

weighting the portfolios for the strategies analysed here is in line with the previous 

continuation and reversal of returns research performed on country indices by Richards 

(1997), Shen et al. (2005), Balvers and Wu (2006) and Bhojraj and Swaminathan 

(2006). Also, the emerging markets index data becomes available at different times 

causing the number of indices in the sample and in the portfolios to vary accordingly. 

For this reason, and to allow comparison with other studies, the portfolios are 

rebalanced monthly to maintain equal weights. 

 

The numerous studies that have investigated the predictability of returns at firm level 

have encountered problems of microstructure effects such as the bid-ask bounce and 

infrequent trading. Power and Lonie (1993) suggest that the problem of bid-ask error is 

more pronounced with high frequency daily data than with monthly figures and, in line 

                                                 
21

 Zarowin (1989), Zarowin (1990); Chopra et al.(1992) and Jegadeesh and Titman (2001) find that 

momentum is more pronounced for small cap stocks, while Hong et al.(2000) find that momentum is non-

existent in the 30% stocks with highest market value. In the international setting Rouwenhorst (1998) also 

shows a strong momentum effect for small stocks.  
22

 Moskowitz & Grinblatt (1999). 
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with Swinkels (2002), agree that it occurs mostly in tests of short-term return 

predictability.  A way of avoiding this problem is to allow an interval between the 

formation period and the holding period of the strategies. Testing the momentum effect, 

Jegadeesh and Titman (1993) leave a gap of a week and Chan et al. (1996) omit five 

days between the two periods, while others23 allow a month gap between the formation 

and holding periods. This procedure also avoids momentum losses caused by the very 

short-term reversals documented in the literature24. Similarly, investigating the long 

term contrarian effect, Fama and French (1996), Grinblatt and Moskowitz (2004) and 

George and Hwang (2004) leave a gap of one year between the periods to eliminate 

any long term reversals being offset by the short term continuation of returns.  

 

As mentioned earlier, since analysis performed in this study is conducted on monthly 

MSCI international market indices data, the biases of microstructure effects are 

eliminated. Furthermore, the MSCI data extracted from Datastream is recorded as mid-

market share prices and therefore is not exposed to the same bid-ask bias that 

characterises some US data. Nevertheless, to be consistent with the momentum and 

contrarian research and to increase the reliability of the tests, this study leaves a gap of 

one month (or one year in the case of single-sorted contrarian strategies) between the 

end of formation periods and the start of holding periods. This procedure applies to all 

strategies. In the case of double strategies with different formation period lengths, both 

formation periods end one month before the start of the holding period. Leaving a gap 

of at least one month between the end of formation and the start of the holding period 

will also eliminate any concerns about the feasibility of the trading strategies that may 

arise because international exchanges do not open and close simultaneously.  

 

Thus the general procedure is at the start of each month to form individual long and 

short portfolios based on the formation period values of various ranking variables. 

                                                 
23

 Fama and French (1996), Grundy and Martin (2001), George and Hwang (2004). 
24

 Jegadeesh (1990), Lehman (1990), Lo and MacKinlay (1990), Jegadeesh and Titman (1995) 
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Since such a process can completely change the composition of these portfolios from 

one month to the next, these strategies can involve significant transaction costs. To 

reduce the number of transactions and to increase the power of their tests of 

momentum profitability, Jegadeesh and Titman (1993) (JT) introduced overlapping 

portfolios as part of their momentum strategies25. Figure 3.1 graphically represents the 

formation of such portfolios. 

 

Figure 3.1 Overlapping Portfolios 

 

 

To allow comparison with other studies performed at index level, the strategy formation 

methodology in this thesis will follow the JT procedure of overlapping portfolios. Thus, 

for any given month and given a K-month holding period, the overlapping long (short) 

portfolio will be an equal-weighted average of the K individual monthly long (short) 

                                                 
25

 This method is also used by Lee and Swaminathan (2000), Ellis and Thomas (2004) at company level, 

and Bhojraj and Swaminathan (2006) and Shen et al. (2005) at index level. 
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portfolios determined by the K most-recent formation periods. For example, if the 

formation and holding period is 3 months then, in any month, a strategy holds a series 

of portfolios that were selected at the beginning of the current month as well as at the 

beginning of the previous 2 months. Figure 3.1 shows the formation/holding period time 

line of overlapping portfolios for a March strategy.  

 

The most commonly studied momentum strategies involve K=6 months, and this value 

of K will be used throughout this thesis when discussing the base case profitability of all 

strategies. Trading strategy profits for other K’s (1, 3, 9, and 12 months) will be 

supplied to allow discussion of the robustness of the base case results. The great 

advantage of the Jegadeesh and Titman (1993) procedure of using overlapping 

portfolios is that although it allows for more observations in the statistical tests, it avoids 

the problem of overlapping returns. An important part of the analysis of trading 

strategies is the question of whether trading profits eventually reverse or not because 

this is related to the deeper issue of whether price movements reflect market efficiency 

or whether they involve underreaction or overreaction. As will be discussed shortly, the 

non-overlapping K=1 case is more useful for considering the latter issue than is the 

K=6 case.  

 

In this thesis the standard notation to represent a strategy uses the formation and 

holding period months in brackets separated by a comma. Thus, for a single strategy a 

(12,9) case implies a formation period of 12 months and a holding period of 9 months. 

For a double strategy the notation is expanded to include the length of the two 

formation periods. For example, a (6/48,3) cases implies a strategy where the 

formation period is 6 months for the first sort and 48 months for the second sort, and 

the holding period is 3 months. Since the results in the Quarterly and Yearly Returns 

table and the Cumulative Returns graphs are based on the K=1 case, the standard 

notation to represent a strategy does not have brackets as it only uses the formation 

period months. This applies to the combined strategies only, where the formation 
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period of both sorts must be displayed. Thus, a 6/48 case denotes a strategy with a 6 

month formation period for the first sort and a 48 month formation period for the second 

sort. Table 3.2 summarises the strategy notation that applies in the tables and figures 

throughout this study. 

 

Table 3.2 Strategy Notation 

Notation Meaning Applicability 

(J,K) Single Strategy Strategy Profitability Table 

(J1/J2,K) Double Strategy Strategy Profitability Table 

J1/J2 Double Strategy Special case where K = 1 
Quarterly and Yearly Returns Table 

Cumulative Returns Graph 

 

 

3.3 Presentation of Results 

To allow easier comparison across trading strategies and between the three groupings 

of indices (Developed, Emerging and All), the results from each strategy analysis are 

presented in the same format of two tables and a graph. Whether the strategy is single 

or double, the tables highlight a formation/holding period base case that is discussed in 

more detail in the relevant chapter and which ultimately is the strategy used in the risk-

adjustment analysis as well. For example, the momentum base case has a 6 month 

formation period, and has K=6.26 All other results in the tables are presented for 

completeness purposes and to illustrate the robustness of the base case findings.  The 

portfolio returns displayed in the tables are presented in the same sequence of “short”, 

“long” and “long minus short” portfolios, each having their own notation, and are 

associated with a t-statistic which is shown in italics underneath the respective return. 

All portfolio returns are expressed in percentage format.  

 

 

                                                 
26 In order to avoid data-snooping bias, each base case in this thesis was determined prior to data 

analysis. 
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3.3.1 Strategy Profitability Table 

The results displayed in the strategy profitability table represent the average monthly 

returns of the rolling portfolios formed using the Jegadeesh and Titman (1993) 

overlapping portfolio methodology outlined in the previous section and shown in Figure 

3.1. An example of a table for a single strategy based on past returns is presented in 

Figure 3.2 below.  

 

Figure 3.2 Strategy Profitability Table 

 
 

The first row of the table is the headings row naming each of the columns. In the first 

column, the J formation period months are displayed; in this case the portfolios are 

constructed based on the past 3, 6, 9 and 12 months. The second column names the 

portfolios in the strategy being investigated, for example short-term loser (SL), short-

term winner (SW) and the winner minus loser (SW-SL) arbitrage portfolios. Throughout 

this study, and in the analysis and the discussion of the results, “arbitrage” has the 

same meaning as “zero-cost strategy” and refers to a strategy that longs the 
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designated ‘long’ portfolio, and shorts the designated ‘short’ portfolio. Arbitrage profit 

denotes a zero-cost strategy’s profit per dollar invested long. For convenience of 

exposition, such a profit will often be called the strategy’s ‘return’ in this thesis.27 Thus, 

the expression ‘return’ could refer to a long or short portfolio’s return, or to a strategy’s 

profitability. 

 

The returns shown in the K holding period columns 4 to 8 represent the average 

monthly returns for a strategy based on K overlapping portfolios with the associated t-

values for each return displayed in the rows beneath.  Each table presents the base 

case in bold format. In the particular example in Figure 3.2, the bolded strategy is the 

(6,6) formation/holding strategy (that is, J=6 and K=6). This means that each month 

these (6,6) long and short portfolios are constructed from the six most-recent K=1 non-

overlapping portfolios, as a consequence of the adoption of the overlapping portfolio 

method throughout this thesis.  

 

Thus the bold entries in Figure 3.2 mean that the long portfolio (SW) earns 1.62% per 

month (t-stat. 6.15), the short portfolio (SL) earns 0.87% per month (t-stat. 3.58), and 

the zero-cost strategy earns 0.75% per month (t-stat. 4.15). Note that the single-sort 

momentum and contrarian versions of the strategy profitability table have an additional 

column headed ‘Return’. This column shows the average monthly compound percent 

return for the loser and winner portfolios over the formation period. 

 

3.3.2 Quarterly and Yearly Returns Table 

In order to see the extent to which a strategy’s profitability continues or reverses after 

the start of the portfolio holding period, findings are also presented in a second table 

format in the same manner as the results shown in Bhojraj and Swaminathan (2006).  

                                                 
27

 Of course, for a long-only investor, an arbitrage strategy’s profit can be interpreted as the additional 

return that would be earned by investing long in the strategy’s ‘long’ portfolio rather than long in the 

strategy’s ‘short’ portfolio. 
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Their results are not based on using overlapping portfolios but instead use the non-

overlapping K=1 case of individual monthly portfolios, holding them for longer periods 

than one month to see what happens to profits in post-holding periods. The Quarterly 

and Yearly Returns table shows the average compounded returns of each portfolio for 

the first four quarters following the start of the holding period and for the first five years 

following the start of the holding period.  

 

An example of a quarterly and yearly returns table is presented in Figure 3.3. As the 

results in this table are for a double strategy the first two columns represent the lengths 

of the two formation periods. The third column shows the names of the portfolios 

investigated, displayed in the same sequence of short, long and arbitrage portfolios. 

The returns in columns 4 to 12 show the average quarterly and yearly returns. For 

example, the portfolio return in quarter 4 represents the average profit in the fourth 

quarter after the beginning of the holding period.  

 

Figure 3.3 Quarterly and Yearly Returns Table 
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Similarly, the return in year 5 for example, shows the average profits of a portfolio in 

the fifth year since the beginning of the holding period. Note that except for the first 

month in quarter 1, all the quarterly and yearly returns are post holding period returns. 

Consequently the entries in tables with this format will often be referred to in later 

chapters as post holding period returns. As with the first table, the returns of the short, 

long and arbitrage portfolios for the base case and their associated t-values are 

highlighted in bold, in this case the 60/60 formation strategy. 

 

The average compound returns reported in these Quarterly and Yearly Returns tables 

are based on overlapping monthly returns, meaning that these compound returns are 

autocorrelated up to the degree of overlap. To mitigate this problem, the Newey-West 

(1987) autocorrelation correction is employed. The t-statistics presented for each of the 

long, short or arbitrage portfolio returns have the Newey-West standard errors adjusted 

with appropriate lags. In each case the number of lags used in the adjustment depends 

on the number of months of overlap (two lags for quarterly returns and eleven lags for 

annual returns).  

 

Care must be taken when interpreting the meaning of arbitrage profit entries in such 

tables. For momentum-based strategies, a pattern of positive returns followed by 

negative returns across an arbitrage row in the table indicates a reversal in profits and 

a reversal in index prices in the post-holding period. On the other hand, contrarian 

strategies of going long past losers and shorting past winners need prices to reverse 

(or, at least, need losers’ prices to gain more than winners’ prices) if positive profits are 

to be achieved. Consequently, in the case of contrarian-based strategies, a pattern of 

positive profits across an arbitrage row in the table would indicate that prices continue 

to reverse in the post-holding period. 
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3.3.3 Cumulative Returns Graph 

To further facilitate discussion of the post-holding period evidence, the cumulative 

returns graph cumulates the non-overlapping K=1 base case arbitrage portfolio profits 

for each month after the beginning of the holding period for a total of 36 months. In 

some cases, the cumulative returns graphs for more than one strategy are illustrated 

on the one figure to make it easier to compare and contrast the differing post-holding 

period evidence. An example of a cumulative returns graph is shown in Figure 3.4, 

which in this case shows two double strategies being charted together. Although the 

Quarterly and Yearly Returns tables show the strategy’s post-holding period profits for 

the first five years, the graphs are useful in showing more easily whether profits display 

a reversing or continuing trend in the first three years. In particular, the graphs make it 

easy to see when any such reversals occur. 

 

Figure 3.4 Cumulative Returns Graph 

 

 

3.4 Return Predictability and Risk  

The presence of momentum and contrarian profits that has been reported in a number 

of empirical studies in recent years has sparked a considerable debate as to whether 
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they can be reconciled with market efficiency. There are two broad explanations for the 

return predictability anomalies: behavioural interpretations where investors fail to form 

correct expectations using all available information, or risk-based explanations where it 

is assumed that the abnormal returns are due to some underpriced risk factors, 

incorrect asset pricing models or time varying risks. Some have also argued that 

observed momentum profits may be a product of data mining. Although data mining is 

always a possibility, it is unlikely to be the major explanation for the momentum 

anomaly, given that comparable strategies have been successful in different global 

setting and in different time periods.  

 

Dismissing the behavioural explanations put forward, other academics have tried to 

explain the abnormal returns of these strategies in different ways using various asset 

pricing models and risk factors. DeBondt and Thaler (1985) initially accounts for the 

excess profits by investigating the differences of CAPM betas of the extreme portfolios 

in the formation period. However, Chan (1988) and Ball and Kothari (1989) argue that 

the risk of loser and winner deciles is not constant and it varies28 with changes in 

market value. In response, DeBondt and Thaler (1987) test this hypothesis by 

regressing the winners, losers and arbitrage portfolio’s return in the test period against 

the market premium. Furthermore, they also consider an explanation based on up- and 

down-market betas. Both results do not support the explanation that risk is responsible 

for the excess returns.  

 

Within the momentum literature, Jegadeesh and Titman (1993) also use CAPM betas 

to account for risk showing that differences in market risk do not create momentum 

profits. As the evidence that the CAPM is inadequate as a model of expected returns 

has grown, attention has turned to other models to use for risk adjustment. Fama and 

French (1996) use their three factor unconditional asset pricing model in an attempt to 

explain the continuation and reversals in returns. While the model explains the long-

                                                 
28

 This hypothesis is also supported by Jones (1993) 
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term reversals, it fails to account for short-term continuation. This is confirmed by 

Jegadeesh and Titman (2001) who find that adjusting for risk using the three factor 

model actually increases momentum returns.  

 

Considering the possibility that rejecting risk-based explanations might be a result of 

failing to identify the relevant risk factors, Ang et al. (2001) create a factor that captures 

downside risk, however this only explains part of the momentum effect.  In the same 

way, Grundy and Martin (2001) show that even a dynamic risk exposure to the Fama 

and French (1996) three factor model fails to diminish the strategy’s profits. However, 

Wu (2002) finds that a conditional three factor model partly explains momentum 

returns29. Keeping in mind the notion of time-varying exposure to risk, Chordia and 

Shivakumar (2002) show that macroeconomic variable influence momentum profits, 

however Griffin et al. (2003) reveal no relation between macroeconomic risk and 

momentum while Cooper, Gutierrez and Hameed (2004) show that the findings of 

Chordia and Shivakumar are not robust to controls for microstructure biases.  

 

Trading strategies that involve sorting on two ranking variables have also employed the 

Fama-French three factor model to risk adjust strategy profits. George and Hwang 

(2004) use Fama and French’s model to show that a momentum/52wk High strategy is 

still profitable even after risk adjustment. In Chan and Kot (2006) regression tests, the 

model cannot explain momentum in the early stages of long-term price reversal, while 

late stage momentum is insignificant.  

 

At the international index level, a variety of different models have been used to risk 

adjust strategy profits. Richards (1997) shows that a two factor model comprised of a 

world market and a foreign exchange factor, does not explain the contrarian profits, 

with the risk-adjusted constant term being higher than the average unadjusted returns. 

Using the world market portfolio and a Fama and French size constructed factor, Patro 

                                                 
29

 The results indicate that winners and losers have different conditional exposures to risk factors.  
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and Wu (2004) find that the short term abnormal profits persist even after risk 

adjustment. More recently, using the same risk adjustment technique as Richards 

(1997), Bhojraj and Swaminathan (2006) find that both US dollar and local currency 

denominated momentum excess returns cannot be explained by the two factor model. 

Similarly, Balvers and Wu (2006) risk-adjust momentum and contrarian profits in two 

ways. Firstly they regress excess returns against the MSCI World index return and a 

world value minus growth factor, and secondly they use the Fama and French 

three-factor model. Given the uncertainty about the appropriate model of expected 

returns to use for risk adjusting strategies that invest in international indices, the 

Balvers and Wu (2006) approach of using two models appears reasonable. 

Accordingly, all risk adjustment in this dissertation follows the Balvers and Wu (2006) 

approach, using both the two-factor model as well as the Fama and French three-factor 

model.  

 

3.4.1 Risk Adjustment Models 

Following Balvers and Wu (2006), the two-factor model uses a market factor and a 

value minus growth factor. A size factor is not included because MSCI country indices 

involve only large stocks. Each of the portfolio’s excess returns are regressed against 

the two factors using the following model: 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

 

The second model used for risk adjustment is the Balvers and Wu (2006) international 

version of the Fama-French three-factor model: 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

 

The components that form the two models above are as follows: 
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Dependent variable: 

• Rp,t-Rf,t is the monthly excess return of a portfolio30 of interest, whether it’s 

the long, short or the arbitrage portfolio of a strategy, where Rp,t represents 

the monthly return of portfolio p at time t and Rf,t the monthly risk free rate at 

time t represented by the 1-month US T-bill return;  

Independent variables or factors: 

• Rwld,t-Rf,t corresponds to the excess return on the MSCI World market 

portfolio Rwld at time t; 

• SMBt or Small minus Big, is the monthly Fama-French size factor at time t 

(derived from Fama-French size and book-to-market portfolios of U.S. 

stocks);  

• HMLt or High minus Low, is the monthly Fama-French book-to-market factor 

at time t (derived from Fama-French size and book-to-market portfolios of 

U.S. stocks);  

• VMGt or Value minus Growth is the return on the MSCI World Value Index 

minus the return on the MSCI World Growth Index at time t. 

 

The monthly values for the MSCI world market index portfolio31 as well as the world 

value and growth portfolios have been downloaded from the MSCI website32 and cover 

the period from January 1970 to October 2006 for the market index and from January 

1975 to October 2006 for the value and growth indices as they became available. The 

monthly return values for the Fama and French factors and the Ibbotson and 

Associates Inc. 1-month T-bill risk free rate covering the full sample period from 1970 

                                                 
30

 Each portfolio is a base case portfolio with K=6. 

31
 The use of MSCI world market index as a proxy for the global market index is generally accepted in 

literature. Nevertheless this approach has been criticised for the fact that MSCI world index is heavily 

biased towards the US market, arguing that an equally weighted index using all international indices in the 

sample may serve as a better proxy for the global market index. Although this is a valid point, the risk-

adjusted analysis in this thesis has used the MSCI world to be consistent with the methodology of Balvers 

and Wu (2006) and to be comparable with other research at index level.  
32

 http://www.mscibarracom/products/indices/stindex 
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to 2006 have been downloaded from the Kenneth French’s website33. The coefficients 

βwld, βsmb, βhml, and βvmg are the regression loadings corresponding to the factors of the 

models while the alpha intercept αp represents the risk-adjusted abnormal returns of 

the portfolios analysed by that model. The t-values corresponding to the regression 

coefficients are corrected for heteroskedasticity using the White (1980) test.  The test 

to determine whether a strategy’s profits are compensation for additional risk examines 

the alpha intercept. If alpha is statistically significantly different from zero, then this is 

evidence of abnormal profits. In this study, these two models will be used to test the 11 

strategies investigated and will provide evidence about whether observed strategy 

profits are abnormal profits or whether they could be merely compensation for bearing 

risk.  

 

3.4.2 Presentation of Risk-Adjusted Results 

For each strategy investigated in this thesis, the base case34 long, short and arbitrage 

portfolio returns are risk-adjusted using the two models described in the previous 

section and displayed in a table at the end of the analysis of each major trading 

strategy. The table shows the risk-adjusted results for all three groups of indices in 

three panels (A, B and C), and has the same format throughout the study. An example 

of the table is shown in Figure 3.5. 

 

Each panel shows the equation and the regression results of the two models used in 

the risk-adjustment process. The first column of the table gives the names of the three 

portfolios being risk-adjusted, followed by the unadjusted annualised return (12 times 

the average monthly return from the strategy profitability table) of each portfolio 

displayed in column two. From column three onwards, the table shows the regression 

intercept and factor coefficients and their associated t-values, ending with the adjusted 

                                                 
33

 http://www.mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library 
34 The reason why only the base case is risk-adjusted is to conserve space and to facilitate a better 

comparison between the three groups of indices within a strategy and across different strategies. 
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R squared value. The t-values reported are calculated using White (1980) 

heteroskedasticity-consistent standard error estimates. To allow comparison with the 

raw unadjusted return in column 2, the intercept alpha in column three is also 

annualised.   

Figure 3.5 Risk-Adjusted Profits Table 

 

 

 

3.5 Statistical Models and Tests 

As discussed in the previous section, risk adjustment in this dissertation is undertaken 

using two alternative regression models that involve either two or three independent 

explanatory variables. To evaluate significance of the regression coefficients, t-tests 

are used. This dissertation will perform the tests at significance levels of 1%, 5% and 

10%. By choosing a stringent level of significance there is a reduced chance of finding 

an incorrect significant effect. But at the same time the probability of correctly finding 

an effect also decreases.  

 

For a given asset pricing model, the null hypothesis of no abnormal returns implies that 

the intercept alpha (α) is zero. The value of the intercept is important in the sense that 
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if the factors of the model explain the dependant variable, then alpha should be 

indistinguishable from zero. Therefore, when examining the t-statistic35 for the 

intercept, its absolute value should be less than the critical t-value otherwise the null 

hypothesis of no abnormal returns is rejected. Risk adjustment is done via the two 

models described above, and utilises White’s (1980) heteroskedasticity-consistent t-

tests.  

 

3.6 Issues in Return Predictability and Limitations 

Finance, like the other social sciences, uses the scientific method of research whereby 

hypothesis testing using econometric models is commonly accepted as a research tool.  

However, within this research methodological flaws sometime occur that have the 

potential to distort the conclusions drawn from the research. This section outlines some 

of the limitations that are relevant to the analysis undertaken in this thesis.   

 

3.6.1 Measurement 

Ball et al. (1995) and Conrad and Kaul (1993a) present numerous biases regarding the 

measurement of returns. More precisely, it is argued that returns on long-term zero 

cost strategies are spurious as single period returns are upwardly biased, and this 

upward drift is confused with market overreaction. For this reason the cumulative 

method of computing portfolio returns of DeBondt and Thaler (1985) is criticised and it 

has been suggested that it should be replaced by the holding period returns method. 

The consensus in momentum research at company or index level is to use the 

compounded returns in the portfolio formation. Thus, to be consistent in our 

comparison with other research and to avoid other measurement biases, indices are 

                                                 
35

 As already discussed earlier in this chapter, this dissertation uses t-tests to test various hypotheses 

about trading strategy profitability. Ordinary t-tests are used in the Strategy Profitability tables. In contrast, 

Newey-West t-tests are used for testing average returns based on overlapping returns in the Quarterly and 

Yearly Returns tables. This thesis uses the conventional levels of significance used in empirical finance: 

highly significant (1%) with critical t-values ≥ 2.576, significant (5%) with critical t-values ≥ 1.960 and 

weakly significant (10%) for critical t-values ≥ 1.645. 
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ranked based on compounded holding period returns based on the Jegadeesh and 

Titman (1993) method. 

 

3.6.2 Portfolio formation 

Portfolio returns can be measured as the total return on a rebalanced portfolio or the 

total return on a buy-and-hold portfolio that is either equally or value weighted. Most 

often, returns on the portfolio are measured as the total return on a buy-and-hold 

portfolio that begins with equal weights36 (Swinkels, 2004). Demir et al (2004) argue 

that a buy-and-hold approach is superior as it accurately reflects the actual return 

received by investors. However, Barber and Lyon (1997) and Kothari and Warner 

(1997) show that this method is not without problems as a buy-and-hold approach 

encounters new listing bias that causes a positive skew in the mean return of portfolios. 

Regarding the choice of equally or value weighting, the analysis of strategies in this 

dissertation will employ equal weighted portfolios of value-weighted indices that are 

rebalanced monthly. Since the indices are composed of large companies, biases 

created by small companies are not an issue.  

 

3.6.3 Transaction Costs 

Studies investigating the return predictability at the company level have sometimes 

been criticised because they have not taken transaction costs into account.  Monthly 

rebalancing of portfolios can impose heavy costs, especially if the strategies require 

short selling small and illiquid stocks. It has been argued by Lesmond, Schill and Zhow 

(2004) that momentum profits do not exceed transaction costs, while Korajczyk and 

Sadka (2004) show that strategies based on equally weighted portfolios lose after 

allowing for transaction costs. Nevertheless Korajczyk and Sadka (2004) admit that for 

value and liquidity weighted strategies transaction costs fail to explain the continuation 

in returns of past winner stocks.  

                                                 
36

 This method is supported by Conrad and Kaul (1993a) who suggest that buy-and-hold minimises 

transaction costs; Barber and Lyon (1997), Kothari and Warner (1997) 
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This thesis employs MSCI stock indices in the construction of the portfolios that make 

up the trading strategies investigated. Thus, since these market indices contain mostly 

large firms that are frequently traded, the effect of trading costs arising from illiquidity is 

greatly diminished. Moreover, the Jegadeesh and Titman (1993) overlapping portfolio 

method used in the strategies employed in this thesis considerably reduces the number 

of transactions each month, which in turn reduces transaction costs. Even if trading 

costs are an issue, it does not reduce the importance of finding strong evidence of 

return predictability in international market indices. As pointed out by Grundy and 

Martin (2001), strategies that have abnormal risk-adjusted returns are still anomalous 

features of financial markets, whether or not transaction costs have been accounted 

for. As a consequence, no attempt is made in this thesis to explicitly estimate the effect 

of transaction costs on strategy profitability.37 In this respect, the approach follows the 

practice of a number of leading scholars in momentum research, including Jegadeesh 

and Titman (2001).  

 

The trading strategies analysed in this thesis involve buying and selling various 

portfolios consisting of MSCI country indices. There are a number of options on how to 

implement these strategies if investors or fund managers want to pursue such 

investment scenarios. Firstly, the investor can attempt full replication of indices by 

direct investment in the components of those indices. Note that these MSCI indices are 

composed of large companies only. Secondly, the investor can employ a sample 

methodology (this is a common way for passive investors to reduce transaction costs). 

The third way is to buy/sell exchange traded funds that cover the indices directly. For 

example, there are now considerable numbers of MSCI country indices available 

through iShares, even for emerging countries such as iShares MSCI Taiwan, Turkey, 

                                                 
37

 Note also that for a long-only investor employing the Jegadeesh and Titman (1993) overlapping portfolio 

approach, a zero-cost strategy profit denotes the additional return that can be achieved by switching from 

investing long in the strategy’s ‘short’ portfolio to investing long in the strategy’s ‘long’ portfolio. This 

additional return comes with no additional transaction costs.  
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Brazil, China and Mexico among others. These offer instant exposure to the 

performance of indices as they are prices throughout the day, they can be listed on the 

stock exchange and thus can be bought and sold like an ordinary share.  

 

3.6.4 Risk Adjustment Models 

Behavioural explanations for trading strategy profits must compete with more-traditional 

explanations that excess profits are just compensation for bearing risk. However, 

making the choice as to which asset-pricing model to use for risk adjusting has always 

been a challenge. Chan (1988) argues that assessing the performance of contrarian 

trading strategies using past betas generates spurious results as, over the long term, 

the market capitalisation of winners and losers vary dramatically causing a significant 

change in the risk of such portfolios. Similarly Ball and Kothari (1989) show that 

including a time-varying risk factor into the regression explains the profits associated 

with the overreaction effect.  

 

These findings are not without criticism as subsequent research by DeBondt and 

Thaler (1987) and Chopra et al. (1992) present counter arguments and show that even 

after adjusting for risk changes, the overreaction effect remains. In the same manner, 

Swinkels (2004) claims that conditional models require more parameters and hence the 

explanation might be spurious as the large number of independent variables may be 

correlated with one another. Given the uncertainty about the appropriate model of 

expected returns to use for risk adjusting strategies that invest in international indices, 

this dissertation adopts Balvers and Wu’s (2006) conservative approach that uses two 

models for risk adjustment. 

 

When an empirical model of expected returns such as the Fama-French three-factor 

model ‘explains’ a strategy’s profitability, there is always an element of doubt about 

whether this really does provide a risk-based explanation for the strategy’s profits. This 
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is an important caveat to the risk-adjustment interpretations that are made in this 

thesis.  As Loughran and Ritter (2000, p.362) state: 

“We argue that the researcher must choose between normative models such as 

the capital asset pricing model or positive models such as controlling for size 

and book to market. Tests of market efficiency require that a normative 

(equilibrium) model be used as a benchmark. If a positive (empirically based) 

model is used, one is not testing market efficiency; instead, one is merely 

testing whether any pattern that exist are being captured by other known 

patterns.” 

 

As it has been revealed, tests for return predictability require careful consideration 

when choosing a certain methodology over another to reduce biases and limitations. 

Whether the analysis is performed on short or long term returns it is crucial that these 

returns are measured, benchmarked and tested appropriately. However, in practice all 

have proven to be difficult to carry out because trying to accommodate one bias can 

cause other difficulties. As much as is relevant, this dissertation adopts the 

methodology used by the leading scholars in the return predictability area of empirical 

finance. 

 

3.7 Summary 

The success of any research depends on how well the study is designed and whether 

the appropriate methods of analysis have been adopted. Table 3.3 shows a summary 

of the topics discussed in this methodology chapter. The aim of this chapter was to 

introduce the research methodology applied in this dissertation, outline in general the 

strategies used in the analysis, and describe the risk adjustment models, statistical 

techniques and tests used to analyse the results.  

 

The purpose of this chapter was also to outline the sample period, describe the data 

and highlight the issues taken into consideration in the portfolio formation process. The 

presentation of results was discussed, showing each type of table and figure that is 

going to be used in the analysis of strategies in this thesis. In the following chapters 
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each strategy is described in more detail, and a comprehensive analysis of the findings 

is presented. 

 

Table 3.3 Summary of Methodology Topics 

Data 

Monthly Index Price 

49 Indices  - Developed 

                   - Emerging 

                   - All 

Measurement 

Compound Returns 

52-wk High 

Standard Deviation 

Portfolios 

Equal Weight 

Rebalanced 

Overlapping 

Strategy Sorting 

Single 

Double - Dependent 

             - Independent 

Formation/Holding Gap 

Risk Adjustment 
Two-factor Model 

Fama and French Three-factor Model 

Statistics 

Newey-West t-statistic 

White t-statistics  

Multiple Regression 

Presentation 

Strategy Profitability Table 

Quarterly and Yearly Returns Table 

Cumulative Returns Graph 

Risk-Adjusted Profits Table 
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CHAPTER 4 

INTERACTION BETWEEN STRATEGIES BASED ON LONG TERM AND SHORT 

TERM PAST RETURNS 

 

4.1 Introduction 

For a long period of time, economists believed that stock returns were in effect 

unpredictable and any evident predictability was in fact a statistical occurrence that 

would disappear out-of-sample.  However, this old paradigm has been challenged by a 

new wave of empirical research on time series predictability of returns. Many studies 

that have documented the long-term mean reversion and short-term continuation of 

returns have received a lot of attention among academics since the two anomalies 

have persisted out-of-sample and the trading strategies based on these effects have 

kept earning substantial profits. In this chapter, the pure momentum and contrarian 

trading rules are analysed to determine whether the predictability of stock returns 

translate to the aggregate market index level. Furthermore, the main focus of the 

chapter is to investigate the profitability of new proposed combined momentum and 

contrarian strategies to determine whether the interaction between these two effects 

yields superior returns. Differentiated by the sorting procedure and whether the 

continuation or reversal of returns is the main driver of the combined method, the 

double strategies analysed provide a novel approach into the research of past returns 

profitability at index level. 

 

4.2 Return Methodology 

The strategies described in this chapter are based on short-term or long-term past 

compound returns, therefore the first step in the formation of strategies is the 

computation of these returns. For every country index, monthly returns are calculated 

using Datastream MSCI monthly prices. Then the monthly index returns are used to 

calculate past J-month compound returns, with J ranging from 3 months to 60 months: 
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Where :  J = the number of months  

  ri,j = index i return in month j. 

These J-month returns are the ranking variables used in the single-sort and double-sort 

strategies described in this chapter. A complete description of the general portfolio 

formation procedure has been provided in section 3.4.1. As discussed in that section, 

there is a one month gap between the end of the formation period and the beginning of 

the holding period, and Jegadeesh and Titman’s (1993) overlapping portfolios 

procedure is employed. Long and short portfolios are formed on the basis of past 

J-month returns, and held for K months. Consequently, each month a J-month/K-month 

formation/holding strategy is executed consisting of arbitrage overlapping portfolios38. 

The next five subsections complete the descriptions of the various return-based trading 

strategies investigated in this chapter.  

 

4.2.1 Pure Momentum Strategy 

A momentum strategy is based on past short term returns where movements in 

individual stock prices over a period of up to twelve months have shown to predict 

future movements in the same direction. In this study, the momentum strategy is 

applied on country indices to determine whether the continuation of returns is present 

at international market index level. The methodology of the index momentum 

investigated in this thesis is based on the Jegadeesh and Titman (1993) original 

approach and is described in more detail below. To analyse the profitability of 

momentum, the strategy follows a short-term formation and holding period. In 

particular, the approach is to assign indices into four portfolios39 based on past returns 

of J = 3, 6, 9 or 12 formation months. In each month t, the momentum strategy buys the 

                                                 
38

 See figure 3.1 in Chapter 3 
39

 This particular portfolio classification scheme is employed so as to allow comparison with the index 

momentum studies of Bhojraj and Swaminathan (2006) and Richards (1997). 
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short term winner portfolio (SW) which consists of those 25% of countries with the 

highest past returns and sells the short term loser portfolio (SL) representing 25% of 

those indices with lowest past returns. The SW-SL arbitrage portfolio represents the 

trading strategy which is held for 1, 3, 6, 9 and 12 K-months holding periods. The 

strategy is replicated every month, allowing one month gap between the formation and 

testing periods, with the mean return for each holding period horizon being the average 

of all replications.  

 

The return continuation hypothesis argues that as a result of the conservatism bias and 

gradual diffusion of information, investors underreact to public or private information 

(BSV, HS)40. On the other hand, DHS41 predict that due to the self-attribution bias and 

overconfidence on their own abilities, investors overreact to public information implying 

that past winners will continue to be winners and past losers will persist on losing over 

the short term. These behavioural theories also predict that momentum will be followed 

by a reversal of returns caused by an overreaction (BSV, HS) or underreaction (DHS) 

which allows momentum to be empirically tested. As a result of previous studies of 

pure momentum at the index level, in this thesis it is expected that index returns will 

display similar momentum behaviour as individual stocks. The research question that 

addresses the continuation of returns effect is as follows: 

Research Question: Do momentum strategies on market indices create  

          significant profits at different holding and formation  

          period time horizons? 

If the results of the analysis show that the average return of the Short term Winner 

minus Short term Loser SW-SL portfolio is zero, the weak form of EMH is maintained. 

Otherwise, if the average return of the strategy is greater than zero, it provides 

evidence of momentum in index returns suggesting that the markets are weak form 

inefficient. 
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 Barberis, Shleifer and Vishny (1998),  Hong and Stein (1999) 
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 Daniel, Hirshleifer and Subrahmanyam (1998) 
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4.2.2 Pure Contrarian Strategy 

The contrarian approach to a trading strategy is based on the assumption that positive 

or negative sentiment towards a stock, sector or the market will reverse over time. The 

strategy is based on the predictability of returns over the long term where the formation 

and testing periods extends from 36 months (3 years) to 60 months (5 years). The 

approach is similar to that of momentum in the sense that indices are assigned into 

four portfolios, each containing 25% of indices, based on the past J-months returns of  

36, 48 or 60 months. As the name implies the strategy’s approach is to invest long in 

indices that have poor J-month returns, and to short indices that have good J-month 

returns.  

 

 Each month t, the strategy buys the long term loser (LL) portfolio consisting of the 25% 

of indices that have the lowest J-month returns, and sells the long term winner (LW) 

portfolio comprised of the 25% of indices that have the highest J-month returns. Similar 

to the other trading strategies that employ overlapping portfolios, the LL-LW arbitrage 

portfolio is held for a K-month holding period. To avoid continuation of returns, the 

contrarian strategy has a gap of one year between the formation and holding periods. 

Although the original DeBondt and Thaler (1985) study does not allow any gap 

between the two periods, following Fama and French (1996) and to be consistent with 

more recent contrarian studies42, a gap of one year avoids the long term reversals 

being offset by the short-term continuation of returns.  

 

The contrarian hypothesis argues that prices reverse in the long run towards their 

fundamental mean. Therefore indices that have performed well in the past will tend to 

perform poorly in the future as investors recognise the lack of value at the current price. 

Conversely, an index with strong fundamentals but with a depressed price due to 

negative sentiment is likely to increase in value as the market recognises its true 

                                                 
42

 Grinblatt and Moskowitz (2004) skip one year while George and Hwang (2004) allow 12, 24, 36 and 48 

months gap between formation and holding.  
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inherent value. This occurs as a result of information asymmetry in the market and of 

previous investor’s overreaction in their eventual adjustment to public information and 

past data (BSV, HS) or underreaction/correction to initial overreaction to news (DHS). 

In this thesis, these theories are tested by predicting significant contrarian arbitrage 

portfolio profits at index level. The research question that formally states the contrarian 

strategy outcome is: 

Research Question: Do contrarian strategies on market indices create 

          significant profits at different holding and formation  

          period time horizons? 

The relevant portfolio is Long term Losers minus Long term Winners LL-LW arbitrage 

portfolio, and if the markets are weak form efficient then the difference between the 

Loser and the Winner portfolios will be insignificant both statistically and economically. 

However, if the arbitrage portfolio returns are positive and significant then it will provide 

evidence of stock price reversals in the market. 

 

4.2.3 Early/Late Stage Momentum Strategies 

It is well known in the return predictability literature that short term price momentum is 

often followed by long term price reversals. So far the research in this field has focused 

on studying the momentum or contrarian strategies individually or in combination with 

some other variable such as size, value, earnings and volume among others. However, 

an analysis that investigates the two strategies jointly has not been performed to any 

great extent. This thesis will investigate the short-term continuation and long-term 

reversal strategies jointly to verify and confirm whether or not the profitability of the 

combined strategy is more intense.  Chan and Kot (2006), the only study to investigate 

the combined momentum and contrarian strategies at company level shows that 

momentum profits are increased when the momentum strategy is implemented in the 

early stages of price reversal as opposed to the one implemented in the late stages of 

reversal. Similarly, using a parametric model to construct an indicator based on the 

momentum and contrarian effects, Balvers and Wu (2006) investigates 18 market 
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indices to show that a parametric strategy that incorporates rolling momentum and 

contrarian effects simultaneously outperforms the single pure momentum and pure 

contrarian strategies. The strategies in this thesis, on the other hand, are 

nonparametric. The analysis in this study therefore aims to provide evidence of 

whether the findings of Chan and Kot (2006) are applicable at index level. More 

precisely, in this first double strategy the prediction made is that a momentum strategy 

implemented only with indices that have also just experienced a long-term price 

reversal will last longer and be more profitable than the corresponding pure momentum 

strategy. 

 

The methodology uses dependent or conditional sorting, selecting indices first based 

on their past short-term performance then based on their long-term performance. 

Therefore, at the beginning of each month t, indices are ranked into four portfolios of 

25% each based on their past 3, 6, 9 or 12 month performances. Quartile 1 represents 

the short term loser (SL) portfolio and quartile 4 represents the short term winner (SW) 

portfolio. Within each of these two quartiles, the indices are further split equally into two 

portfolios comprised of long term losers (LL) and long term winners (LW) based on 

their past 60, 48 or 36 months relative performances within their quartile. The result of 

this double sorting is four portfolios: the 50% of the SW indices that have the best long-

term performance (SWLW), the 50% of the SW indices that have the worst long-term 

performance (SWLL), the 50% of the SL indices that have the best long-term 

performance (SLLW), and the 50% of the SL indices that have the worst long-term 

performance (SLLL). The approach is to go long and short in a combination of 

short/long term winners/losers portfolios depending on the early or late stage of price 

reversals.  

 

Note that the momentum effect is an ‘average’ or ‘portfolio’ effect in the sense that not 

all short-term winner indices will continue to do well every month, and not all short-term 

loser indices will continue to do poorly every month. Momentum profits would be 
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improved if it were possible to use some other ranking variable to determine which 

short-term winners (short-term losers) were more likely to do well (do poorly), and 

which short-term winners (short-term losers) were less likely to do well (do poorly). This 

would produce an enhanced momentum strategy. The key insight of Chan and Kot 

(2006) is that the momentum effect can be strengthened by using the long-term 

performance of short-term winners and losers to create an enhanced momentum 

strategy they called Early Stage Momentum. Short-term winners that have relatively 

poor long-term performance (SWLL) are said to be in the early stage of reversal, 

whereas short-term winners with relatively good long-term performance (SWLW) are 

said to be in the late stage of reversal. Similarly, SLLW (SLLL) indices are said to be in 

the early (late) stage of reversal.  

 

The early stage momentum strategy will buy the double sorted SWLL portfolio 

containing indices that have been short-term winners (SW) and relative long-term 

losers (LL), and sell the double sorted SLLW portfolio which contains short-term loser 

indices (SL) that were also relative winners over the long-term (LW). In contrast, the 

late stage momentum strategy buys the SWLW portfolio that contains indices that have 

been relative winners over both the short and the long term, and sell the SLLL portfolio 

that consists of loser indices over both the short and long term. Unlike Chan and Kot 

(2006) who have a fixed holding period of 6 months only, these combined arbitrage 

portfolios are held for K months holding periods of 1, 3, 6, 9 and 12 months allowing a 

month gap between the formation and holding periods. Figure 4.1 shows a graphical 

representation of a) an early stage and b) the late stage momentum strategy. 

 

It is clear from the method of construction that the early stage momentum strategy is 

relying on a contrarian effect to support and enhance the momentum effect. The co-

existence of these two effects has been difficult to explain using any rational asset 

pricing models. The current behavioural models have attempted to describe both 

phenomenon simultaneously either as an initial short term overreaction followed by 
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long term reversal correction (DHS) or as an underreaction over the short term which 

leads into a long term overreaction (BSV and HS).   

 

Figure 4.1 Early Stage and Late Stage Momentum Strategies 
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It is predicted that an early stage momentum strategy will outperform the corresponding 

pure momentum strategy while the late stage momentum strategy will underperform 

the pure momentum strategy. The research questions that formalise the analysis of this 

section are: 

Research Questions: - Can momentum profits be improved by looking at long 

            term performance of market indices? 

           - Are index momentum profits implemented in the early 

           stage of reversal superior to the momentum profits 

           implemented in the late stage of reversal? 

If the return of the pure momentum SW-SL arbitrage portfolio is the same as the early 

stage SWLL-SLLW and the late stage SWLW-SLLL arbitrage portfolios, it indicates that 

the early stage momentum strategy is not able to improve the profits of the single 

strategy. However, the expectation is that the early stage momentum strategy will 

provide greater profits than does the corresponding pure momentum strategy.  

 

4.2.4 Early/Late Stage Contrarian Strategies 

If momentum strategies can be enhanced by consideration of contrarian effects, then 

perhaps momentum effects can be used to enhance contrarian strategies. An important 

and original contribution of this thesis is to investigate this new type of trading strategy, 

and to show that it is indeed possible to improve on pure contrarian strategies in the 

way suggested.  The idea is straightforward. With a pure contrarian strategy the 

investor is to go long a portfolio of long-term losers and to short a portfolio of long-term 

winners. To enhance such a strategy, the investor wants to select from those long-term 

losers (winners) those indices that are more likely to reverse and do well (poorly). 

Intuitively, those long-term losers (winners) that have recently begun to perform 

relatively better (worse) may have begun to reverse. Call these late stage contrarian 

indices. In contrast, early stage contrarian indices are those long-term losers (winners) 

that have recently begun to perform relatively worse (better) since these indices may 

include many that are not yet ready to reverse. It is expected that strategies based on 
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late stage contrarian indices will outperform the corresponding pure contrarian and 

early stage contrarian strategies because many indices that are not yet ready to 

reverse have been eliminated from late stage contrarian strategies. Unlike the 

early/late stage momentum strategies which have been investigated at the company 

level by Chan and Kot (2006), the early/late stage contrarian strategies introduced here 

are entirely new. The construction of early/late stage contrarian strategies follow a 

similar double dependent sorting methodology as was used to construct the early/late 

stage momentum strategies described in the previous section.  

 

The methodology uses dependent or conditional sorting, selecting indices first based 

on their past long-term performance then based on their short-term performance. 

Therefore, at the beginning of each month t, indices are ranked into four portfolios of 

25% each based on their past 60, 48 or 36 month performances. Quartile 1 represents 

the long term loser (LL) portfolio and quartile 4 represents the short term winner (LW) 

portfolio. Within each of these two quartiles, the indices are further split equally into two 

portfolios comprised of short term losers (SL) and short term winners (SW) based on 

their past 3, 6, 9 or 12 months relative performances within their quartile. The result of 

this double sorting is four portfolios: the 50% of the LW indices that have the best 

short-term performance (LWSW), the 50% of the LW indices that have the worst short-

term performance (LWSL), the 50% of the LL indices that have the best short-term 

performance (LLSW), and the 50% of the LL indices that have the worst long-term 

performance (LLSL). The early stage contrarian strategy will buy the double sorted 

LLSL portfolio and sell the double sorted LWSW portfolio. Similarly, the late stage 

contrarian strategy will buy the LLSW portfolio and will sell the LWSL portfolio. Figure 

4.2 shows a graphical representation of the a) early stage and b) late stage contrarian 

strategy.  
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Figure 4.2 Early Stage and Late Stage Contrarian Strategies 

 

 

 

 

Considering that the contrarian strategy performs in the opposite way to the momentum 

strategy, it is expected that the contrarian profits are enhanced when momentum is 
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applied in the late stage of price reversal as opposed to the one where momentum is 

implemented in the early stage. A strategy based on the effect of short term 

continuation of index returns combined with the effect of impending reversals will derive 

superior returns compared to a strategy that implements momentum after reversals 

have occurred. The research questions that drive the analysis performed on these 

strategies are: 

Research Questions:  - Can contrarian profits be improved by looking at short 

   term performance of market indices? 

 - Are index profits in their late contrarian stage 

   superior to the early contrarian stage momentum   

   improved profits?  

If the average return of the pure contrarian LL-LW arbitrage portfolio is significantly less 

than either the early stage LLSL-LWSW or the late stage LLSW-LWSL arbitrage 

portfolios, then this is evidence that one of these double dependent strategies 

outperforms the pure contrarian strategy. Of course, the expectation is that it is the late 

stage contrarian strategy LLSW-LWSL that will do the best. 

 

4.2.5 Independent Momentum/Contrarian Strategy 

The early stage momentum and late stage contrarian strategies are two ways to make 

use of momentum and contrarian effects within a single trading strategy. These 

strategies are based on dependent sorting. A different way of incorporating momentum 

and contrarian effects is to undertake independent sorting on short-term and long-term 

performance. More precisely, for every month t, the 50% of indices with the best 

(worst) short-term performance over the past 3, 6, 9 or 12 months are classified SW 

(LW). Separately, the 50% of the same indices with the best (worst) long-term 

performance over the past 36, 48 or 60 months are classified LW (LS). Portfolios are 

formed from the intersection of these two classifications. The independent 

momentum/contrarian strategy’s long portfolio SWLL will consist of indices that have 

performed well over the short term (SW) and that have also performed poorly over the 
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long term (LL), while its short portfolio SLLW comprises indices that have been losers 

over the short term (SL) and also winners over the long term (LW). As the strategies 

are applied independently, it is irrelevant whether indices are sorted first on momentum 

and second on contrarian, or vice-versa. Figure 4.3 graphically represents the 

independent strategy.  

 

Figure 4.3 Independent Momentum/Contrarian Strategy 

 

By classifying the indices in this way, the resulting long and short portfolios over the 1, 

3, 6, 9 and 12 K-month holding period can be interpreted as containing winners and 

losers from both momentum and contrarian strategies. It is predicted that by merging 

the best performing and worst performing portfolios of both strategies, the overall zero 

investments portfolio profits will be larger than the profits of the equivalent individual 

pure momentum and pure contrarian strategies. The research question that has 

prompted this analysis of this strategy is: 

Research Question: Can a double independent momentum/contrarian  

          strategy outperform the pure momentum and pure    

          contrarian strategies at index level? 
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If there is an increase in the profits of the double strategy over the single momentum or 

contrarian strategies then this will provide evidence as to the superiority of the 

combined strategy. 

 

4.3 Analysis of Results 

4.3.1 Momentum Strategies 

One of the main research objectives in this thesis is to answer the research question 

that investigates the profitability of the pure momentum strategies at index level. The 

purpose of this analysis is to update the existing index research of Bhojraj and 

Swaminathan (2006) given a larger set of data, and to provide a base case for later 

analysis where the individual momentum is combined with other strategies. Momentum 

or continuation of returns at individual stock level has been well documented in the 

literature, however only few studies43 have researched the strategy at index level. By 

investing in the portfolio of countries that had high returns in the past and selling the 

portfolio of countries with low past returns, the momentum strategy is able to offer 

positive returns that continue up to 12 months.  

 

4.3.1.1 Developed Countries 

Table 4.1 provides descriptive statistics of the 16 developed countries used in the 

analysis. To test the strength of the strategies in the developed countries the analysis 

is performed on the same set of developed countries as in Bhojraj and Swaminathan 

(2006). In turn, Bhojraj and Swaminathan (2006) used the same sample of developed 

markets as Richards (1997), which is the first study to research profitable strategies at 

index level.  Columns 2 and 3 of Table 4.1 show the average monthly returns for each 

stock index and the monthly standard deviation of returns. The overall mean return 

across all developed countries is 0.9% per month while the standard deviation column 

indicates that the developed indices had an average volatility of 6.4% per month. The 
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 Balvers and Wu (2006), Bhojraj and Swaminathan (2006) 
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sample period is from January 1970 to October 2006 thus the table displays 442 

observations for each index in column 4.  

 

Table 4.1 Descriptive Statistics of Developed Countries - DEV 

Country %Mean %SD NOBS 

Australia 0.70 6.87 442 

Austria 0.93 5.92 442 

Canada 0.76 5.48 442 

Denmark 1.00 5.38 442 

France 0.88 6.42 442 

Germany 0.84 6.09 442 

Hong Kong 1.49 10.58 442 

Italy 0.66 7.25 442 

Japan 0.98 6.39 442 

Netherlands 0.85 5.22 442 

Norway 1.05 7.53 442 

Spain 0.64 6.39 442 

Sweden 1.16 6.77 442 

Switzerland 0.97 5.29 442 

UK 0.81 6.47 442 

USA 0.68 4.38 442 

Average 0.90 6.40  

 

Table 4.2 summarises the US dollar returns from the pure momentum strategy based 

on various formation J and holding K periods, following the Jegadeesh and Titman 

(1993) approach. Based on the previous J-months returns, the 16 indices of the DEV 

countries are assigned to four portfolios44 where the short portfolio SL (short term 

losers) consists of countries with the lowest past returns, and the long portfolio SW 

(short term winners), represents the countries with the highest past return45. ()  The 

table shows the average monthly rolling portfolio returns allowing for a 1 month gap 

between the formation and holding periods, as well as the average monthly portfolio 

returns over the previous formation periods. To be consistent in the discussion of 

results and for comparison purposes, throughout all momentum strategies, the base 

case strategy46 of J/K=(6,6) formation/holding period (bold in table) will be examined in 

                                                 
44

 Similarly, Bhojraj and Swaminathan (2006) classify the developed country indices into four portfolios to 

accommodate the small sample. 

45 For a full description of the portfolio construction process, refer to section 4.2.1. 

46
 The majority of momentum studies report only the results of the strategy based on (6,6) months 

formation/holding period. 
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more detail. The other strategies which are shown for robustness are to be discussed if 

significantly different from the base case.  

 

Table 4.2 Strategy Profitability – Pure Momentum DEV 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

3 SL -2.04 1.09 1.03 0.99 0.98 1.05 
   4.20 4.31 4.32 4.38 4.68 
 SW 4.50 1.43 1.42 1.47 1.50 1.40 
   5.80 5.88 6.18 6.31 5.86 
 SW-SL  0.34 0.38 0.47 0.51 0.35 
   1.51 2.00 2.89 3.57 2.61 

6 SL -1.19 0.92 0.93 0.87 0.91 1.00 
   3.67 3.89 3.73 3.98 4.35 
 SW 3.60 1.64 1.64 1.62 1.52 1.35 
   6.31 6.50 6.46 6.13 5.57 
 SW-SL  0.71 0.71 0.75 0.61 0.35 
   3.00 3.32 3.89 3.45 2.18 

9 SL -0.81 0.80 0.77 0.81 0.93 1.04 
   3.19 3.21 3.43 3.96 4.42 
 SW 3.24 1.70 1.68 1.55 1.44 1.34 
   6.71 6.64 6.17 5.79 5.46 
 SW-SL  0.91 0.91 0.74 0.50 0.29 
   3.95 4.21 3.59 2.60 1.62 

12 SL -0.60 0.81 0.88 0.97 1.04 1.09 
   3.20 3.56 3.97 4.29 4.56 
 SW 3.04 1.64 1.57 1.45 1.34 1.28 
   6.13 5.93 5.63 5.31 5.13 
 SW-SL  0.83 0.69 0.48 0.31 0.19 
   3.42 2.95 2.23 1.49 0.97 

 

The results presented in Table 4.2 provide evidence of a momentum effect with the 

base (6,6) case strategy earning a significant return of 0.75% per month (t-value 3.89).  

These results confirm and are consistent with Jegadeesh and Titman (1993), and all 

momentum research performed at company level and index level, where the findings of 

the (6,6) case are reported. Within each formation period case the most significant 

result both economically and statistically comes from the strategy that is held for 

different period of months. For example in the J=3 months formation scenario, the 

strategy earns a return of 0.51% per month when held for K=9 months, while for the 

J=12 months formation case, a return of 0.83% per month is given by the K=1 month 

holding period. Notably, all the returns of the arbitrage portfolio for the K=12 case are 

lower than the K=9 case, suggesting that reversal may have commenced towards the 
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end of 12 months after formation. These findings are in line with those of Jegadeesh 

and Titman (2001) at company level, and Balvers and Wu (2006) at index level. 

 

Table 4.3 Quarterly and Yearly Returns – Pure Momentum DEV 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

3 SL -2.04 3.10 2.96 2.85 3.95 14.09 16.95 16.02 14.87 17.17 

   4.92 4.72 4.49 5.74 4.71 5.53 4.86 5.01 5.29 

 SW 4.50 4.38 4.68 4.70 3.29 18.67 14.78 13.68 14.87 16.47 

   6.43 6.99 7.14 4.88 5.70 4.31 4.78 4.80 5.24 

 SW-SL  1.28 1.72 1.85 -0.66 4.58 -2.17 -2.34 0.01 -0.70 

   2.59 3.42 4.11 -1.28 4.16 -1.31 -1.45 0.00 -0.51 

6 SL -1.19 2.82 2.41 3.25 3.82 13.26 16.43 15.71 16.55 18.26 

   4.42 3.75 4.62 5.59 4.00 5.65 4.67 5.30 4.93 

 SW 3.60 5.07 4.85 3.90 2.86 18.05 15.22 14.00 14.64 16.98 

   7.02 7.05 6.02 4.55 5.78 4.32 4.76 4.86 5.01 

 SW-SL  2.25 2.44 0.65 -0.96 4.79 -1.21 -1.71 -1.91 -1.28 

   3.94 4.53 1.24 -1.78 3.25 -0.52 -0.95 -1.27 -0.80 

9 SL -0.81 2.32 2.69 3.58 4.04 13.53 17.17 15.63 17.27 18.03 

   3.63 4.06 4.98 5.72 4.61 5.55 4.72 5.48 4.81 

 SW 3.24 5.17 4.28 3.89 3.20 18.14 14.98 13.23 15.08 17.39 

   7.46 6.41 5.84 4.77 5.57 4.08 4.39 4.85 4.99 

 SW-SL  2.85 1.60 0.31 -0.83 4.60 -2.19 -2.40 -2.19 -0.64 

   4.95 2.84 0.54 -1.37 2.43 -0.85 -1.20 -1.27 -0.39 

12 SL -0.60 2.69 3.22 3.48 4.02 14.44 16.64 15.94 17.58 17.48 

   3.98 4.64 4.94 5.87 4.81 5.12 4.67 5.64 4.73 

 SW 3.04 4.78 4.23 3.44 3.23 17.21 14.12 12.99 16.03 16.33 

   6.81 6.01 5.03 4.82 5.08 3.84 4.29 4.93 4.90 

 SW-SL  2.09 1.01 -0.04 -0.79 2.77 -2.53 -2.95 -1.54 -1.15 

   3.46 1.62 -0.07 -1.30 1.20 -0.93 -1.38 -0.86 -0.64 

 

Table 4.3 presents the average compounded returns of the K=1 short, long and 

arbitrage portfolios for the first four quarters following the start of the holding period and 

for the first five years following the start of the holding period.  The base case, 

represented by the J=6 formation period (bold in table), shows that the strategy’s 

profits reverse in the post-holding period in Quarter 4 and continue to reverse in the 

following four years. Although these profits are not significantly negative, the shaded 

negative entries in the table indicate that this pattern is robust to other formation period 

lengths. Overall, this evidence supports the findings of a number of prior studies that 

momentum profits eventually reverse. The pattern of eventual reversal is also evident 

in Figure 4.4. This figure presents the cumulative momentum profits up to 36 months 

post formation period for the 6 month formation momentum strategy with a one month 

(K=1) holding period.  The graph shows that the strategy’s cumulative return increases 
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monotonically until it reaches 5.3% at the end of month 9, after which a dramatic 

reversal occurs when all momentum profits are on average negative.  

 

Figure 4.4 Cumulative Returns of Momentum Strategies DEV 
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4.3.1.2 Emerging Countries 

Unlike previous studies, this thesis investigates the emerging countries separately as 

well to determine whether they are a source of momentum profits. Table 4.4 lists all 

emerging countries analysed, showing the number of observation and the descriptive 

statistics. The overall mean return across all emerging countries is 1.45% per month, a 

large increase compared with the developed countries means. However the emerging 

indices display a greater volatility as well showing an average standard deviation of 

10.82% per month. The sample periods differ among the emerging countries, with the 

majority starting in January 1988 until October 2006. As the data becomes available, 

other countries are added to the sample causing the number of observation to vary 

from a low of 142 to a high of 226 observation of monthly returns. This takes the total 

number of emerging countries in the analysis to 26, which is a larger sample compared 

with other studies that include emerging countries in their analysis (6 countries in Chan 

et al (2000), 13 countries in Shen et al (2005) and 15 countries in Bhojraj and 
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Swaminathan (2006)). These earlier studies researched emerging countries as part of 

the overall sample of indices without presenting the results as an individual group.  

 

The emerging markets results to be reported in this thesis will rarely be statistically 

significant because of the low number of observations available. Nevertheless, the 

results will be presented so that the economic significance on the performance of the 

strategies in the emerging market can be judged. It is of interest to see whether the 

trading strategies that are profitable in the developed markets are also profitable in the 

emerging markets (and vice-versa).  

 

Table 4.4 Descriptive Statistics of Emerging Countries - EM 

Country %Mean %SD NOBS 

Argentina 2.63 16.61 226 

Brazil 2.64 16.10 226 

Chile 1.41 7.11 226 

China 0.03 10.90 166 

Colombia 1.44 9.56 166 

Czech Republic 1.49 8.33 142 

Egypt 1.86 9.46 142 

Hungary 2.03 10.32 142 

India 1.11 8.28 166 

Indonesia 1.66 15.43 226 

Israel 0.67 7.43 166 

Jordan 0.50 5.10 226 

Korea 1.12 11.39 226 

Malaysia 0.80 8.95 226 

Mexico 2.20 9.44 226 

Morocco 1.02 5.50 142 

Pakistan 0.91 11.27 166 

Peru 1.50 8.86 166 

Philippines 0.82 9.56 226 

Poland 2.43 15.26 166 

Russia 3.31 17.88 142 

South Africa 1.13 7.86 166 

Sri Lanka 0.75 10.23 166 

Taiwan 1.02 11.23 226 

Thailand 0.98 11.63 226 

Turkey 2.15 17.74 226 

Average 1.45 10.82  

 

The finding of the pure momentum strategy for the emerging countries are summarised 

in Table 4.5. While most J/K combinations produce positive profits, these profits are in 

almost all cases not reliably different from zero. The only exception is the return of the 

base case (6,6) formation/holding strategy which is significant at 5% level. In this case, 
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the emerging market return of 0.99% per month is considerably larger than the 0.75% 

per month return for the developed markets base case shown in Table 4.2. The 

reduced statistical significance of the emerging market profits is partly due to the higher 

volatility of these returns and partly due to the lower number of observations available 

for the emerging countries (214 observations). Similar results are observed by Shen et 

al (2005) who find insignificant profits for momentum strategies based on the overall 

emerging market indices except for the (6,6) formation/holding strategy. 

 

Table 4.5 Strategy Profitability – Pure Momentum EM 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

3 SL -5.02 1.97 1.90 1.64 1.63 1.77 
   3.30 3.58 3.25 3.25 3.61 
 SW 8.84 1.70 1.82 2.16 2.15 1.94 
   2.83 3.43 4.52 4.66 4.13 
 SW-SL  -0.27 -0.08 0.52 0.52 0.18 
    -0.39 -0.15 1.26 1.45 0.55 

6 SL -3.06 1.30 1.43 1.29 1.41 1.57 
   2.22 2.61 2.45 2.72 3.11 
 SW 6.63 2.30 2.25 2.28 2.07 1.82 
   4.56 4.53 4.80 4.30 3.81 
 SW-SL  1.01 0.82 0.99 0.66 0.25 
    1.58 1.38 1.98 1.44 0.61 

9 SL -2.28 1.34 1.40 1.44 1.57 1.65 
   2.26 2.38 2.58 2.94 3.23 
 SW 5.84 2.09 2.24 2.17 1.94 1.48 
   3.93 4.33 4.25 3.77 3.15 
 SW-SL  0.75 0.84 0.74 0.37 -0.16 
    1.16 1.34 1.27 0.69 -0.36 

12 SL -1.82 1.66 1.69 1.67 1.69 1.75 
   2.75 2.92 3.05 3.22 3.36 
 SW 5.36 2.22 2.03 1.81 1.45 1.38 
   3.67 3.66 3.41 2.97 2.91 
 SW-SL  0.57 0.34 0.14 -0.25 -0.37 
    0.77 0.53 0.23 -0.49 -0.82 

 

The post-holding period evidence does not provide a clear picture about reversal of 

profits. For example, looking at the 6 month formation strategy base case (bold in 

Table 4.6), Quarter 4 and Years 2 and 3 are all significantly negative, but Year 3 is 

positive (although only significant at the 10% level). A similar pattern can be observed 

in the cumulative returns for the first 36 months after formation presented in Figure 4.5.  

The shaded negative entries in Table 4.6 show that this inconsistency is also present 

for other formation periods.  
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Table 4.6 Quarterly and Yearly Returns – Pure Momentum EM 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

3 SL -5.02 5.87 4.32 4.55 7.27 24.69 26.77 18.04 20.53 19.82 

   3.77 2.83 2.81 4.64 3.47 4.19 2.92 3.18 2.78 

 SW 8.84 5.74 8.38 6.56 4.49 27.98 17.84 23.18 18.01 17.12 

   3.56 5.80 4.33 2.76 4.01 2.95 3.59 2.67 2.59 

 SW-SL  -0.14 4.06 2.00 -2.78 3.29 -8.93 5.15 -2.51 -2.70 

    -0.09 3.24 1.55 -2.06 0.66 -2.28 1.69 -1.31 -0.83 

6 SL -3.06 4.25 3.31 5.26 7.81 23.49 23.93 17.96 21.42 19.91 

   2.74 2.08 3.31 4.59 4.00 4.14 3.00 3.31 2.77 

 SW 6.63 7.24 7.11 5.37 3.78 27.00 15.63 24.08 15.03 16.90 

   4.93 4.65 3.25 2.47 3.72 2.68 3.64 2.21 2.46 

 SW-SL  2.99 3.80 0.11 -4.02 3.51 -8.30 6.12 -6.39 -3.01 

    2.00 2.81 0.07 -2.60 0.59 -2.24 1.75 -2.08 -1.00 

9 SL -2.28 4.10 4.64 6.76 7.47 27.15 22.13 17.32 22.52 18.32 

   2.38 2.86 3.98 4.46 3.22 3.73 2.75 3.44 2.66 

 SW 5.84 7.14 6.82 5.00 2.73 25.46 20.00 23.85 15.71 16.48 

   4.61 4.13 2.92 1.87 3.08 3.37 3.42 2.25 2.39 

 SW-SL  3.04 2.18 -1.76 -4.74 -1.69 -2.13 6.53 -6.81 -1.83 

    1.85 1.26 -1.04 -3.26 -0.20 -0.52 1.64 -2.09 -0.56 

12 SL -1.82 5.15 5.65 6.33 6.67 27.52 21.19 18.79 22.21 17.35 

   2.96 3.43 3.70 4.02 3.53 3.38 2.81 3.28 2.76 

 SW 5.36 6.60 5.07 3.72 3.18 21.20 19.88 19.97 14.94 14.57 

   3.85 3.20 2.55 2.13 2.81 3.37 3.10 2.07 2.11 

 SW-SL  1.45 -0.58 -2.61 -3.50 -6.32 -1.31 1.18 -7.27 -2.78 

    0.78 -0.34 -1.72 -2.55 -0.80 -0.32 0.41 -2.12 -0.71 

 

 

Figure 4.5 Cumulative Returns of Momentum Strategies EM 
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4.3.1.3 All Countries 

To increase the power of the analysis, the markets are combined to form an increased 

sample of countries. These are presented in Table 4.7.  

 

Table 4.7 Descriptive Statistics of All Countries - ALL 

Country %Mean %SD NOBS 

Argentina 2.63 16.61 214 

Australia 0.70 6.87 429 

Austria 0.93 5.92 429 

Belgium 0.84 5.47 429 

Brazil 2.64 16.10 214 

Canada 0.76 5.48 429 

Chile 1.41 7.11 214 

China 0.03 10.90 167 

Colombia 1.44 9.56 167 

Czech Republic 1.49 8.33 143 

Denmark 1.00 5.38 429 

Egypt 1.86 9.46 143 

Finland 1.67 8.67 298 

France 0.88 6.42 429 

Germany 0.84 6.09 429 

Greece 1.46 6.88 64 

Hong Kong 1.49 10.58 429 

Hungary 2.03 10.32 143 

India 1.11 8.28 167 

Indonesia 1.66 15.43 214 

Ireland 0.88 5.63 226 

Israel 0.67 7.43 167 

Italy 0.66 7.25 429 

Japan 0.98 6.39 429 

Jordan 0.50 5.10 214 

Korea 1.12 11.39 214 

Malaysia 0.80 8.95 214 

Mexico 2.20 9.44 214 

Morocco 1.02 5.50 143 

Netherlands 0.85 5.22 429 

New Zealand 0.76 7.48 298 

Norway 1.05 7.53 429 

Pakistan 0.91 11.27 167 

Peru 1.50 8.86 167 

Philippines 0.82 9.56 214 

Poland 2.43 15.26 167 

Portugal 0.45 6.42 226 

Russia 3.31 17.88 143 

Singapore 1.12 8.41 429 

South Africa 1.13 7.86 167 

Spain 0.64 6.39 429 

Sri Lanka 0.75 10.23 167 

Sweden 1.16 6.77 429 

Switzerland 0.97 5.29 429 

Taiwan 1.02 11.23 214 

Thailand 0.98 11.63 214 

Turkey 2.15 17.74 214 

UK 0.81 6.47 429 

USA 0.68 4.38 429 

Average 1.21 8.83  

 



111 

The largest number of indices examined in the literature is 38 in Bhojraj and 

Swaminathan (2006). In addition to the 16 developed and 26 emerging indices 

analysed above, 7 new developed markets47 are added to the study to take the overall 

number of countries in the sample to 49. These are listed in Table 4.7 together with the 

descriptive statistics.  The overall average return is 1.21% per month while the average 

standard deviation is 8.86% per month.  

 

Table 4.8 presents the results of the momentum strategies on all 49 countries in the 

sample. The 6 month formation strategy is significant at all levels of holding period with 

the (6,6) base case strategy showing a superior return of 1.06% per month with the 

most significant t-value of 4.47. A closer inspection of the table reveals a diagonal 

effect on the highest returns/t-values of the zero-cost strategy (shaded in table) 

indicating that it matters the way formation and holding periods are combined to give 

the highest portfolio return. This pattern is consistent with the separate analysis on 

developed and emerging markets performed above, as well as with the original 

momentum study performed at company level by Jegadeesh and Titman (1993). 

 

The post-holding period results are presented in Table 4.9. The pattern of reversals for 

the all countries case is similar to the developed countries case. The entries for the 6-

month base case (bold in table) show that the strategy’s profits reverse in Quarter 4 

and continue to reverse in the following four years. Of these entries, Quarter 4 and 

Year 4’s profits are significantly negative (-2.16% and -3.85% with t-statistics -3.21 and 

-2.36, respectively).  

 

 

 

 

 

                                                 
47

 These are: Belgium, Finland, Greece, Ireland, New Zealand, Portugal and Singapore. 
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Table 4.8 Strategy Profitability – Pure Momentum ALL 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

3 SL -3.25 1.31 1.29 1.18 1.13 1.23 
   4.53 4.81 4.57 4.46 4.88 
 SW 6.20 1.68 1.66 1.76 1.81 1.67 
   6.13 6.21 6.91 7.11 6.52 
 SW-SL  0.37 0.37 0.59 0.68 0.44 
    1.34 1.56 3.01 3.92 2.74 

6 SL -2.00 1.05 1.01 0.92 0.98 1.15 
   3.67 3.72 3.43 3.72 4.37 
 SW 4.84 1.97 1.98 1.98 1.83 1.59 
   7.10 7.21 7.37 6.79 5.99 
 SW-SL  0.92 0.97 1.06 0.84 0.44 
    3.27 3.70 4.47 3.83 2.16 

9 SL -1.46 0.99 0.86 0.91 1.09 1.24 
   3.40 3.11 3.35 4.05 4.66 
 SW 4.30 2.05 2.07 1.92 1.72 1.54 
   7.23 7.37 6.93 6.30 5.73 
 SW-SL  1.07 1.20 1.01 0.64 0.30 
    3.74 4.40 3.88 2.64 1.34 

12 SL -1.16 0.88 0.98 1.14 1.24 1.30 
   3.09 3.48 4.13 4.56 4.81 
 SW 3.99 1.91 1.85 1.70 1.52 1.42 
   6.50 6.43 6.05 5.53 5.22 
 SW-SL  1.03 0.87 0.56 0.28 0.12 
    3.41 3.04 2.09 1.11 0.50 

 

Table 4.9 Quarterly and Yearly Returns – Pure Momentum ALL 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

3 SL -3.25 3.95 3.31 3.10 4.91 17.10 19.76 17.97 17.13 19.06 

   5.14 4.22 4.00 5.95 4.94 6.20 4.92 5.22 5.22 

 SW 6.20 5.24 5.87 5.84 3.87 23.33 16.41 16.76 15.74 16.93 

   6.31 7.60 7.39 4.67 5.98 4.33 5.21 4.55 5.14 

 SW-SL  1.29 2.56 2.74 -1.04 6.23 -3.35 -1.21 -1.39 -2.12 

    1.93 4.05 4.71 -1.58 3.34 -1.68 -0.63 -1.12 -1.36 

6 SL -2.00 3.11 2.52 3.66 5.03 15.78 19.25 17.31 18.75 20.16 

   3.92 3.07 4.30 6.26 4.00 6.09 4.62 5.73 4.99 

 SW 4.84 6.20 6.09 4.66 2.88 22.08 16.97 16.91 14.91 17.97 

   7.43 7.46 5.66 3.69 5.72 4.36 5.17 4.30 5.17 

 SW-SL  3.08 3.56 0.99 -2.16 6.30 -2.29 -0.40 -3.85 -2.19 

    4.19 4.80 1.38 -3.21 2.70 -0.89 -0.18 -2.36 -1.13 

9 SL -1.46 2.65 3.05 4.41 5.13 16.81 19.06 17.28 19.97 20.08 

   3.21 3.69 5.41 6.11 4.86 5.73 4.64 5.97 4.92 

 SW 4.30 6.46 5.40 4.33 3.14 21.84 17.43 15.67 15.26 17.32 

   7.60 6.71 5.23 3.78 5.26 4.36 4.78 4.14 5.05 

 SW-SL  3.81 2.35 -0.08 -1.98 5.03 -1.63 -1.61 -4.71 -2.76 

    4.72 3.02 -0.11 -2.49 1.61 -0.58 -0.66 -2.44 -1.24 

12 SL -1.16 3.06 4.02 4.42 4.74 17.74 18.52 17.88 20.65 19.60 

   3.67 4.81 5.20 5.72 5.32 5.24 4.64 6.23 4.91 

 SW 3.99 5.72 4.92 3.64 3.33 19.84 16.97 15.30 15.96 16.27 

   6.68 5.78 4.38 4.00 4.74 4.20 4.70 4.22 4.99 

 SW-SL  2.66 0.90 -0.78 -1.41 2.10 -1.55 -2.58 -4.69 -3.34 

    3.12 1.12 -0.95 -1.80 0.63 -0.52 -1.07 -2.26 -1.47 

 

The shaded negative entries in Table 4.9   indicate that a pattern of reversal of profits is 

common to all formation periods. In short, the all countries momentum profits 
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eventually reverse. These results are consistent with those of Bhojraj and 

Swaminathan (2006) who analyses the 6 month formation strategy of 38 countries over 

a 30-year period, in the sense that the strategy earns a positive return in the first year 

after formation after which for the remaining years48 the short SL portfolio outperforms 

the long SW portfolio in all cases. Eventual reversal of momentum profits is also 

evident in the graph of cumulative returns (Figure 4.6) of the 6-month formation K=1 

strategy. 

 

Figure 4.6 Cumulative Returns of Momentum Strategies ALL 
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4.3.1.4 Risk-adjusted Momentum Profits 

To determine whether the profits of the strategies investigated are related to other well 

known factors or can be considered a reward for bearing risk, the findings are risk-

adjusted using the two regression models described in section 3.6.1. The dependent 

variable is the portfolio’s excess return above the risk free rate which is regressed first 

against a two factor model consisting of the world market portfolio in excess of the risk 

free rate and a world value minus growth portfolio, then second against the Fama and 

French factors.  The world market portfolio is represented by MSCI World index while 

                                                 
48

 Bhojrah and Swaminathan (2006) report only 3 years. 
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the value minus growth portfolio is based on the difference between MSCI World Value 

and Growth indices, all downloaded from the MSCI website49. The Fama and French 

SMB size factor and HML book to market factor, together with the 1-month US T-bill 

returns, which represents the risk free rate, have been downloaded from the Kenneth 

French’s website50.  

 

Table 4.10 presents the results of the risk-adjusted momentum profits for the (6,6) 

formation/holding base case strategy, for all three groups of countries, using both 

regression models. The coefficients t(α), t(βwld), t(βvmg), t(βsmb) and  t(βhml) represent the 

White-heteroskedasticity-corrected t-values corresponding to the intercept and the 

independent factors’ loadings. The coefficient α shown in column 3 of the table 

represents the risk-adjusted abnormal return which is compared with the unadjusted 

return of the momentum strategy portfolios presented in column 2. Both figures are 

annualised. Overall, the findings show that momentum profits are not explained by the 

models, with short term winners SW outperforming the short term losers SL on a risk-

adjusted basis in all three groups of countries, using both regressions. 

 

Panel A reports the developed countries risk-adjusted returns showing either an 8.11% 

or an 8.54% per year abnormal profit on the zero-cost portfolio, both of which are 

significant at the 1% level. Compared to the raw unadjusted returns of 9% per year, the 

results clearly show that the profits of the momentum strategies are not a reward for 

bearing risk. These abnormal returns are earned mostly by purchasing the SW portfolio 

suggesting that any short-sale constraints will not have a significant effect on the 

implementation of the momentum strategies.  

 

The results for the emerging countries displayed in panel B are even stronger with the 

two-factor model actually improving the risk-adjusted zero-cost portfolio return to 

                                                 
49

 http://www.mscibarra.com/products/indices/stdindex 

50
 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library 
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12.66% from 11.88% per year (t-value of 2.05, significant at 5% level). For the sample 

of emerging markets, the Fama and French three-factor model is not able to explain 

any excess returns, with the adjusted return remaining at the same level as the raw 

unadjusted return of 11.8% (t-value of 1.85, significant at 10% level). 

 

Table 4.10 Risk-adjusted Momentum Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SL 0.1044 -0.0191 -1.1250 0.9708 19.9450 0.2264 2.9045 65.6%   

SW 0.1944 0.0621 3.0708 1.0023 16.7738 0.1537 1.7458 65.0%   

SW-SL 0.0900 0.0811 3.3819 0.0315 0.3700 -0.0727 -0.7042 -0.19%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SL 0.1044 -0.0174 -1.0393 0.9606 19.8142 0.0011 1.9251 0.0010 1.3379 65.6% 

SW 0.1944 0.0680 3.2240 0.9939 17.8206 0.0015 2.3499 0.0013 2.0061 60.8% 

SW-SL 0.0900 0.0854 3.3439 0.0334 0.3967 0.0005 0.5215 0.0003 0.3061 -0.44% 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SL 0.1548 0.0601 1.0474 0.9356 6.4269 0.3193 1.3339 22.9%   

SW 0.2736 0.1866 3.4898 0.7856 6.6106 0.2677 1.2864 19.8%   

SW-SL 0.1188 0.1266 2.0518 -0.1500 -1.1416 -0.0516 -0.2443 -0.26%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SL 0.1548 0.0619 1.0506 0.8877 5.9072 0.0045 2.6337 0.0003 0.1684 26.0% 

SW 0.2736 0.1801 3.3510 0.7807 6.6986 0.0043 3.3278 0.0015 1.0805 22.9% 

SW-SL 0.1188 0.1182 1.8470 -0.1071 -0.7509 -0.0002 -0.1175 0.0013 0.6270 -0.42% 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SL 0.1104 -0.0117 -0.4685 0.9721 13.6701 0.2735 2.2512 48.4%   

SW 0.2376 0.1076 4.2452 0.9513 13.7520 0.1684 1.5841 50.9%   

SW-SL 0.1272 0.1193 3.9310 -0.0208 -0.2087 -0.1050 -0.8181 -0.33%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SL 0.1104 -0.0116 -0.4826 0.9379 14.1525 0.0023 2.8815 0.0007 0.7853 50.6% 

SW 0.2376 0.1136 4.4928 0.9442 15.2031 0.0021 2.9075 0.0010 1.3881 49.8% 

SW-SL 0.1272 0.1252 4.0090 0.0063 0.0637 -0.0001 -0.1234 0.0003 0.2269 -0.66% 

           

 

  

The same effect is observed in the regression results of all markets as shown in panel 

C where the two models are able to explain just a fraction of the abnormal excess 
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returns of the zero-cost strategy. Even after risk adjustment with the two-factor model, 

the return is 11.93% compared with 12.72% unadjusted. Similarly the Fama and 

French model shows an alpha of 12.52% compared with the raw return of 12.72% per 

year. Both alphas are significant at 1% level with t-values of 3.9 and 4.0 respectively. 

The evidence presented so far confirms earlier research on momentum in international 

equity markets that the profits of the country index momentum (6,6) formation/holding 

strategy are robust to risk adjustments based on an international two-factor model and 

Fama and French three-factor model.   

 

4.3.2 Contrarian Strategies 

The contrarian strategies are built on the assumptions that markets overreact causing 

the stock prices to deviate from their fundamental values that will eventually be 

corrected in the long run to reflect their true price. Many studies have investigated the 

contrarian effect at company level in both the US and international setting,  with some51 

research supporting the overreaction hypothesis proposed by DeBondt and Thaler 

(1985).  Others52 challenge the original findings of DeBondt and Thaler stating that their 

findings are the result of risk differences, size effect or seasonality. While the contrarian 

effect at company level has been widely researched, not many studies have analysed 

the long-term reversal strategies at country index level. Richards (1997) shows a 

strong reversal in indices’ returns in 16 countries that cannot be attributed to risk-based 

explanations, while Balvers and Wu (2000) using a parametric model approach, find 

evidence of mean reversion in 18 countries. Similarly, Shen et al (2005) indicate that 

growth and value index-based contrarian strategies are profitable in 18 developed 

markets. Testing the momentum effect at index level, Bhojraj and Swaminathan (2006) 

find evidence of the reversal of momentum profits for strategies based on 38 country 

stock indices. Considering the limited contrarian research performed at index level, this 

                                                 
51

 Fama and French (1988), Poterba and Summers (1988), Lehman (1990), Jegadeesh and Titman 

(2001), Onayev and Savikas (2004). 
52

 Chan (1988), Zarowin (1989), Lo and MacKinlay (1990), Jones (1993), Conrad and Kaul (1993), Chen 

and Sauer (1997) among others. 
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thesis aims to expand the knowledge in this area by performing the analysis on up to 

49 market indices. This analysis will provide a base case for more complex strategies 

that combine contrarian effects with other effects such as momentum. In the same way 

as with the momentum effect, the contrarian effect is analysed on developed, emerging 

and all market indices where the results of the short, long and arbitrage portfolios are 

presented in the same two table format together with the relevant t-statistics.  

 

4.3.2.1 Developed Countries 

The results presented in Table 4.11 show the returns of the short, long and the zero-

cost portfolios for the developed countries. As explained in detail in section 4.2.2, the 

contrarian strategy buys the long-term loser (LL) portfolio and sells the long-term 

winner (LW) portfolio. These portfolios are based on past J-month returns, for J=36, 48 

or 60 months. Following Fama and French (1996), a gap of 1 year is allowed between 

the formation and holding periods to avoid the long-term reversals being offset by the 

short-term continuation of returns. As predicted by DeBondt and Thaler (1985) p. 795 

“extreme movements in stock prices will be followed by subsequent price movements 

in the opposite direction”, the index based contrarian strategy profit is given by the 

zero-cost portfolio LL – LW.  

 

Similar to the momentum strategies, to allow comparison between the three groups of 

indices, a more detailed discussion of the contrarian effect will be performed on a base 

case strategy (bold in tables), with the other strategies shown for robustness to be 

discussed briefly if necessary. In the Strategy Profitability tables the base case is 

represented by the (60,6) formation/holding strategy, and in the Quarterly and Yearly 

Returns tables the 60 month formation period is considered the base case. As opposed 

to the momentum strategies where the (6,6) formation/holding period strategy has 

proved to be the most successful and the most reported in studies, the contrarian 

research provide mixed results as to which formation/holding strategy returns the 

highest profits. DeBondt and Thaler (1985) find the 60 month formation period most 
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profitable at company level, while Richards (1997) shows that at index level it is the 36 

month formation period strategy that returns the highest profits.  

 

The rationale behind choosing the 60 month formation period as the base case is that 

Chan and Kot (2006) use a 60 month period in the construction of their double sorted 

momentum strategies. This thesis also analyses the interaction between the 

momentum and contrarian strategies at index level and will present its results on a 

combined (6/60,6) formation/holding base case for the momentum/contrarian strategies 

and (60/6,6) formation/holding base case for the contrarian/momentum  strategies. To 

be consistent in the discussion of results and to allow comparison with the pure 

strategies, the 60 month formation period will represent the base case in the contrarian 

strategies.  

 

The findings presented in Table 4.11 indicate that the long term loser portfolio (LL) 

outperforms the long term winner portfolio (LW) for the (60,6) formation/holding period 

base case showing a contrarian return of 0.49% per month (t-value 2.40) which is 

significant at the 5% level. The formation period return for the LL portfolio ranging 

between -0.19% and 0.27% per month is noticeably reversed in the test period to a 

return that varies from 1.29% to 1.54% per month. Considering that the momentum 

effect persists for up to 12 months, and the holding period begins 1 year after the 

formation period, the contrarian effect is visible from the first month of holding. For all 

formation periods, the K=1 month holding period strategies are the most profitable, with 

the highest of 0.61% per month given by the (36,1) strategy (t-statistic 2.84, significant 

at 1% level). These results confirm the contrarian hypothesis presented first by 

DeBondt and Thaler (1985), and also support other long-term reversal of returns 

research performed at index level.  
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Table 4.11 Strategy Profitability – Pure Contrarian DEV 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

36 LW 2.13 0.86 0.96 0.99 1.06 1.09 

    3.49 3.86 3.98 4.27 4.38 

 LL 0.01 1.47 1.43 1.42 1.47 1.47 

    5.62 5.60 5.68 5.98 6.12 

 LL - LW  0.61 0.47 0.43 0.41 0.38 

     2.84 2.32 2.27 2.23 2.10 

48 LW 1.88 1.04 1.06 1.04 1.06 1.07 

    3.95 4.13 4.09 4.14 4.14 

 LL 0.14 1.54 1.37 1.39 1.42 1.42 

    6.17 5.75 5.80 5.97 5.93 

 LL - LW  0.50 0.32 0.34 0.36 0.35 

     2.29 1.54 1.72 1.80 1.76 

60 LW 1.75 0.92 0.94 0.97 0.97 0.99 

    3.47 3.54 3.65 3.63 3.71 

 LL 0.27 1.46 1.42 1.46 1.44 1.47 

    5.97 5.88 6.06 5.96 6.09 

 LL - LW  0.54 0.49 0.49 0.47 0.47 

     2.49 2.34 2.40 2.32 2.37 

 

The post-holding period evidence is presented in Table 4.12. Since profitable 

contrarian strategies are based on prices reversing, positive arbitrage portfolio returns 

in the table indicate reversal continues into the post-holding period.  

 

Table 4.12 Quarterly and Yearly Returns – Pure Contrarian DEV 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

36 LW 2.13 2.91 3.09 3.07 3.29 13.31 14.53 15.91 15.37 14.86 

    4.28 4.51 4.59 4.93 4.00 4.66 4.52 4.82 4.94 

 LL 0.01 4.42 4.20 4.35 4.41 19.07 19.54 17.49 18.25 16.16 

    6.12 5.98 6.62 6.85 5.17 5.56 4.50 4.58 4.73 

 LL - LW  1.51 1.12 1.28 1.12 5.76 5.01 1.58 2.88 1.30 

     2.80 2.25 2.57 2.24 2.43 2.47 0.94 1.23 0.60 

48 LW 1.88 3.28 3.14 3.12 3.19 13.81 12.22 14.67 15.53 15.34 

    4.95 4.78 4.72 4.82 4.22 4.06 4.36 4.68 4.83 

 LL 0.14 4.32 4.28 4.27 4.44 18.80 19.15 18.04 16.57 17.93 

    6.72 6.62 6.74 6.57 5.69 4.70 4.46 4.30 4.80 

 LL - LW  1.04 1.14 1.15 1.25 4.99 6.94 3.38 1.04 2.59 

     2.04 2.23 2.26 2.43 2.31 3.01 1.61 0.48 1.15 

60 LW 1.75 2.79 2.98 2.95 3.01 12.42 13.97 16.49 16.75 14.35 

    4.29 4.35 4.36 4.57 3.77 4.59 4.47 4.54 4.55 

 LL 0.27 4.35 4.45 4.26 4.14 18.90 18.62 17.66 18.27 19.28 

    6.56 6.72 6.30 6.22 5.12 4.58 4.34 4.40 4.41 

 LL - LW  1.56 1.47 1.31 1.12 6.47 4.65 1.17 1.52 4.93 

     3.03 2.88 2.58 2.34 2.77 1.95 0.70 0.71 1.82 

 

For the 60 month formation base case (bolded in table), Quarters 1 to 4 and Year 1 are 

all positive and significant at the 5% level, while Years 2 to 5 are at least positive. More 

generally, all the arbitrage returns (shaded in table) are positive. Thus reversal seems 

to continue throughout the five-year post holding period. A similar pattern is evident in 
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Figure 4.7 which illustrates the cumulative contrarian returns up to 36 months post 

formation period for the 60 month formation base case.53  

 

Figure 4.7 Cumulative Returns of Contrarian Strategies DEV 
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4.3.2.2 Emerging Countries 

Table 4.13 reports the average returns of the various contrarian strategies. The (60,6) 

formation/holding period base case (bold in table) returns an economically significant 

average profit of 0.95% per month for the zero cost portfolio, far superior in magnitude 

to the developed countries contrarian base case profit of 0.49% per month presented in 

Table 4.11. However, the emerging markets base case is not statistically significant (t-

statistic 1.53). This lack of significance is probably partly due to the low number of 

observations, and many of the other strategy profits reported in the table also lack 

significance. Overall, the contrarian strategy applied to the emerging markets yields 

economically significant returns, but statistical significance at the 5% level is only 

achieved twice (strategies (48,1) and (48,3)).  

 

 

                                                 
53

 The apparent flattening off of the graph in Year 3 is not matched in the Year 3 entry in Table 4.12. This 

slight discrepancy is the result of the graph being based on cumulating monthly returns whereas the table 

uses compound returns.  
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Table 4.13 Strategy Profitability – Pure Contrarian EM 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

36 LW 3.02 1.18 0.99 0.93 1.06 1.11 

    2.24 1.88 1.72 1.95 2.00 

 LL -0.86 1.92 1.71 1.74 1.84 1.77 

    3.40 3.12 3.23 3.45 3.35 

 LL - LW  0.74 0.72 0.81 0.78 0.66 

     1.47 1.52 1.74 1.69 1.47 

48 LW 2.63 0.74 0.78 0.85 0.80 0.73 

    1.24 1.31 1.38 1.29 1.16 

 LL -0.74 1.98 2.07 1.83 1.79 1.67 

    3.39 3.70 3.24 3.22 3.04 

 LL - LW  1.24 1.29 0.98 1.00 0.94 

     2.10 2.31 1.78 1.85 1.80 

60 LW 2.21 0.57 0.73 0.89 0.89 0.98 

    0.93 1.18 1.37 1.36 1.48 

 LL -0.62 1.81 1.84 1.84 1.71 1.62 

    2.59 2.69 2.77 2.63 2.47 

 LL - LW  1.25 1.10 0.95 0.82 0.63 

     1.89 1.80 1.53 1.39 1.11 

 

The post-holding period evidence shows a similar, though weaker, pattern to the 

corresponding results for the developed markets case. The shaded positive entries in 

Table 4.14 suggest that reversal continues until the end of Year 5. The first three years 

of cumulative returns depicted in Figure 4.8 show a similar pattern, though with a slight 

dip during year 3.  

 

Table 4.14 Quarterly and Yearly Returns – Pure Contrarian EM 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

36 LW 3.02 3.07 3.14 2.99 3.44 14.22 11.99 13.14 19.38 19.57 

    2.01 1.85 1.81 2.07 4.00 1.52 1.73 2.66 1.99 

 LL -0.86 5.45 5.40 5.83 4.83 23.89 19.69 18.09 19.44 20.57 

    3.30 3.43 3.81 3.22 3.38 2.68 2.44 2.29 1.95 

 LL - LW  2.39 2.26 2.83 1.39 9.67 7.70 4.95 0.06 1.00 

      1.78 1.64 2.32 1.10 2.23 1.55 1.39 0.01 0.11 

48 LW 2.63 2.38 2.80 2.85 2.55 12.31 13.02 17.44 18.63 21.94 

    1.35 1.51 1.58 1.34 1.52 1.65 2.32 1.92 2.15 

 LL -0.74 6.44 5.13 4.94 4.15 23.13 15.07 19.13 20.54 20.59 

    3.67 2.97 2.99 2.79 2.98 1.79 2.33 1.94 1.66 

 LL - LW  4.06 2.32 2.09 1.61 10.82 2.05 1.69 1.91 -1.36 

      2.41 1.39 1.42 1.13 1.77 0.44 0.31 0.19 -0.13 

60 LW 2.21 2.20 3.37 3.22 3.67 12.97 19.20 16.73 18.29 20.39 

    1.34 1.79 1.62 1.84 1.62 2.19 1.68 1.78 2.05 

 LL -0.62 5.53 5.30 4.80 3.85 22.56 19.66 23.04 24.20 20.55 

    2.72 2.81 2.60 2.04 2.56 2.03 2.13 1.95 1.87 

 LL - LW  3.33 1.93 1.59 0.18 9.60 0.45 6.31 5.91 0.16 

      1.96 1.23 1.13 0.12 1.93 0.07 0.65 0.57 0.02 
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Figure 4.8 Cumulative Returns of Contrarian Strategies EM 
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4.3.2.3 All Countries 

Implementing the contrarian strategy on all the countries in the data set proves more 

profitable than was the case for developed countries and more statistically significant 

than was the case for emerging countries. The results are presented in Table 4.15. The 

(60,6) formation/holding base case returns 0.76% per month for the arbitrage portfolio 

with a t-value of 3.21, significant at 1% level.  

 

Table 4.15 Strategy Profitability – Pure Contrarian ALL 

J Portfolio Return K = 1 K = 3 K = 6 K = 9 K = 12 

36 LW 2.57 0.77 0.87 0.94 1.03 1.08 

   2.82 3.17 3.41 3.77 3.95 

 LL -0.31 1.67 1.62 1.62 1.68 1.68 

   6.04 5.91 5.99 6.32 6.48 

 LL - LW  0.89 0.75 0.68 0.64 0.60 

     3.74 3.22 3.11 2.98 2.86 

48 LW 2.23 0.99 0.91 0.92 0.96 0.96 

   3.42 3.27 3.29 3.46 3.44 

 LL -0.13 1.81 1.73 1.70 1.72 1.71 

   6.45 6.45 6.38 6.49 6.46 

 LL - LW  0.82 0.82 0.79 0.76 0.75 

     3.32 3.39 3.34 3.25 3.31 

60 LW 2.01 0.90 0.88 0.92 0.88 0.91 

   3.19 3.12 3.25 3.12 3.21 

 LL 0.03 1.72 1.69 1.68 1.67 1.68 

   5.98 5.92 6.00 5.97 6.07 

 LL - LW  0.82 0.80 0.76 0.78 0.77 

     3.22 3.27 3.21 3.36 3.35 
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More remarkably, the zero-cost portfolio is statistically significant at the 1% level for all 

other strategies, with the largest profits given by one month holding periods. More 

precisely, the contrarian strategy based on the 36 month formation period returns a 

large 0.89% per month (t-value 3.74) in the first month of holding. This is consistent 

with Richards (1997) who finds the most profitable returns given by the strategy based 

on 36 month formation. Notably, the strongest statistical profits occur on the strategies 

based on the 48 and 60 month formation period, where all contrarian returns display a 

t-value above 3.21.  

 

The average compound returns for the first four quarters and first five years after the 

start of the holding period are presented in Table 4.16. Compared to the developed 

markets case in Table 4.12, the corresponding all countries profits are all larger and 

more significant.  

 

Table 4.16 Quarterly and Yearly Returns – Pure Contrarian ALL 

J Portfolio Return Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

36 LW 2.57 2.71 3.14 3.19 3.39 13.41 13.05 14.49 15.21 15.41 

    3.41 3.90 3.97 4.26 4.00 4.14 4.05 4.36 4.60 

 LL -0.31 5.04 4.84 5.04 5.08 22.16 22.13 20.07 20.33 19.05 

    6.21 5.97 6.67 6.93 5.51 5.73 4.94 4.90 5.63 

 LL - LW  2.34 1.70 1.85 1.69 8.74 9.08 5.58 5.12 3.64 

     3.73 2.71 3.05 2.97 3.63 3.47 2.30 1.73 1.75 

48 LW 2.23 2.95 2.85 3.03 2.81 12.56 11.44 13.25 15.47 15.91 

    3.82 3.74 3.93 3.74 3.65 3.67 3.92 4.34 4.54 

 LL -0.13 5.42 5.13 5.06 5.26 22.99 20.72 20.68 19.85 20.15 

    7.01 6.64 6.95 7.03 6.09 4.80 4.82 5.13 5.13 

 LL - LW  2.47 2.28 2.04 2.44 10.44 9.28 7.42 4.38 4.24 

     3.72 3.56 3.20 4.11 4.17 3.20 2.68 1.81 1.57 

60 LW 2.01 2.68 2.85 2.53 2.88 11.69 13.13 13.63 16.12 15.89 

    3.72 3.89 3.32 3.70 3.48 4.10 3.82 4.21 4.70 

 LL 0.03 5.17 5.00 4.99 4.67 22.08 21.35 20.87 22.14 20.88 

    6.39 6.33 6.40 6.26 5.41 4.86 4.81 4.97 4.56 

 LL - LW  2.50 2.15 2.46 1.79 10.39 8.22 7.24 6.02 4.99 

     4.05 3.66 4.13 3.03 3.84 2.62 2.76 2.00 1.68 

 

For the J=60 base case, for example, the contrarian strategy’s average post-holding 

profits are positive and statistically significant in each of the first five years after 

formation, confirming the long term reversal effect of the contrarian strategy. More 

generally, the shaded entries in Table 4.16 are those profits significant at the 5% level 
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or better. Since the table entries show uniformly positive profits, it seems that reversal 

continues at least until the end of Year 5. A similar pattern can be seen in the 

cumulative returns for the first 36 months graphed in Figure 4.9.  

 

Figure 4.9 Cumulative Returns of Contrarian Strategies ALL 
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4.3.2.4 Risk-adjusted Contrarian Profits 

To test whether the difference between the returns of the long and short portfolios are 

just a reward for bearing risk, the excess contrarian profits of the (60,6) 

formation/holding base case strategy, as well as the individual LW and LL portfolios of 

that particular strategy, are regressed against a two factor model and the Fama and 

French model. The coefficients of the two regression models and the associated White 

corrected t-statistics for all three groups of indices are displayed in Table 4.17. The 

risk-adjusted return represented by the intercept of the regression α, is compared with 

the unadjusted average return of the regressed portfolio shown in column two of the 

table.  Both figures are annualised. 
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Table 4.17 Risk-adjusted Contrarian Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LW 0.1167 -0.0119 -0.6405 1.0520 25.0955 0.0496 0.5828 67.7%   

LL 0.1731 0.0516 2.4841 0.8825 13.1803 0.2648 3.3660 56.5%   

LL-LW 0.0567 0.0635 2.4581 -0.1695 -2.1417 0.2152 2.0075 4.5%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) Βhml t(βhml) Adj R2 

LW 0.1167 -0.0230 -1.2368 1.0700 24.0477 0.0015 2.2489 0.0013 2.2740 68.5% 

LL 0.1731 0.0384 1.7489 0.8951 13.8604 0.0027 4.2648 0.0024 3.7880 58.7% 

LL-LW 0.0567 0.0614 2.2511 -0.1749 -2.1145 0.0012 1.2663 0.0010 1.1898 4.1% 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LW 0.1064 -0.0141 -0.2227 1.3183 7.8118 0.2735 1.1327 40.7%   

LL 0.2203 0.1051 1.6238 1.2141 6.8132 0.2979 0.8775 32.6%   

LL-LW 0.1138 0.1192 1.6534 -0.1042 -0.5804 0.0244 0.0703 -1.1%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LW 0.1064 -0.0172 -0.2584 1.2564 7.1252 0.0046 3.0349 0.0005 0.2511 44.8% 

LL 0.2203 0.0955 1.3735 1.2315 6.6420 0.0027 1.3931 0.0019 0.9123 32.7% 

LL-LW 0.1138 0.1127 1.4788 -0.0248 -0.1399 -0.0019 -1.0659 0.0015 0.6512 0.4% 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LW 0.1104 -0.0232 -1.1028 1.0839 23.0953 0.1462 1.5940 62.9%   

LL 0.2020 0.0736 2.7793 0.9581 10.4075 0.2492 1.7464 49.2%   

LL-LW 0.0916 0.0968 3.1951 -0.1257 -1.2759 0.1030 0.6176 1.1%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LW 0.1104 -0.0284 -1.3131 1.0796 22.1240 0.0016 2.4292 0.0009 1.5192 63.3% 

LL 0.2020 0.0642 2.2685 0.9499 10.7495 0.0029 2.9200 0.0016 1.9450 50.8% 

LL-LW 0.0916 0.0926 2.8822 -0.1296 -1.2935 0.0013 1.1162 0.0007 0.6751 1.4% 

           

 

Similarly to the momentum profits, the contrarian returns are not explained by the two 

models. The risk-adjusted alphas are similar to or slightly larger than the unadjusted 

return for all three market groupings. Panel A reports the developed countries 

regression results showing a 6.35% and 6.14% annual risk-adjusted excess return on 

the zero-cost portfolio, significant at 5% level (t-values 2.45 and 2.25). These alphas 

are actually slightly larger than the unadjusted return of 5.67% per annum for the same 

portfolio, indicating that these two models cannot even partially explain the developed 

countries contrarian profits. Clearly, there is no evidence that these contrarian profits 
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are a reward for bearing risk.  This is in line with the results of Richards (1997) who 

also finds that the contrarian strategy applied on 16 developed countries is robust to 

risk adjustment.  

 

Panel B reports the emerging markets regression results showing large risk-adjusted 

returns for the zero-cost portfolio above 11% per year. However, only the two factor 

model alpha is statistically significant at the 10% level (t-value 1.65). The Fama and 

French model alpha of 11.27% is slightly lower than the unadjusted return of 11.38%, 

but it is not statistically significant (perhaps due to the reduced number of observations 

in the sample).   

 

Regarding the regression results for all countries case, panel C shows that the models 

again are not able to explain the abnormal excess returns of the zero-cost portfolios. 

After risk adjustment, both the annualised alphas of the two models are marginally 

greater at 9.68% and 9.26% (t-values of 3.19 and 2.88, significant at the 1% level), 

than the unadjusted return of 9.16% per year.  

 

Table 4.17 shows that the long term loser (LL) portfolio’s risk-adjusted returns, 

represented by alpha, are far superior to the long term winner (LW) portfolio’s returns. 

In all three panels and on both models, the alpha of LL is positive and greater in 

magnitude than the alpha of LW which is minimal and negative. Similarly, with the 

exception of emerging markets, the t-values of the LL’s alphas are positive and 

statistically significant indicating that the majority of the risk-adjusted abnormal returns 

are generated by purchasing the long term loser (LL) portfolio. Overall, the analysis 

presented confirms the long-term reversal of returns and the existence of contrarian 

profits at index level, profits that are robust to risk adjustment based on an international 

two and three factor model. This result is in stark contrast to the results for contrarian 

strategies at the company level which Fama and French (1996) argue can be explained 

by the Fama-French three-factor model. 
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4.3.3 Early/Late Stage Momentum Strategies 

Previously, the research performed in the area of return predictability has examined 

momentum and contrarian strategies individually or in combination with some other 

variable such as size, earnings or volume. An analysis that examines the two strategies 

jointly has not been performed extensively on individual stock prices, with very limited 

research conducted at index level54. The main objective of this thesis is to investigate 

the short term continuation and long term reversal of index returns simultaneously, in 

order to determine whether profits of such combinations are greater than the pure 

momentum strategies. The contrarian investing rule suggests selling past winners, 

while the momentum investing rule recommends buying past winners. Also, momentum 

is based on past short term returns (up to 12 months), while a contrarian strategy is 

based on past long term returns (3 to 5 years). Since the long term strategies cover a 

number of short term periods, the interaction between these two strategies may yield 

even more profitable strategies. In this section the analysis performed allows a 

comparison to be made between the two competing momentum strategies to see if the 

superiority of early stage momentum at the company level also exists at the 

international index level.  

 

4.3.3.1 Developed Countries 

Table 4.18 presents the results of the analysis of early stage momentum in US dollars 

on the developed markets showing the rolling monthly returns of short, long and the 

arbitrage portfolio together with the associated t-statistics. To conserve space, only the 

combined momentum strategy based on the past 6 month formation is shown. The 

figures show results superior to the pure momentum strategy returns for the same 

holding periods. For example, the highest pure momentum return of 0.75% per month 

given by the base case (6,6) formation/holding strategy in Table 4.2 is over 25% less55 

than the zero-cost portfolio’s return of 1.02% per month for the (6/60,6) base case 

                                                 
54

 Balvers and Wu (2006), the only study performed at index level, uses a parametric model to investigate 

the interaction between the momentum and contrarian strategies. 
55

 Paired two sample means t-value -1.82 
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strategy presented in Table 4.18. The findings presented in Table 4.18 indicate 

statistically significant returns at 1% level for the zero-cost portfolio for all holding 

periods. In particular, each of the (6/36,6), (6/48,6) and (6/60,6) formation/holding 

strategies earn large profits of over 1% per month (1.03%, 1.08% and 1.02% 

respectively) with very large t-values (4.88, 5.07 and 4.51 respectively).  

 

This result confirms that the Chan and Kot (2006) finding at company level, that early 

stage momentum strategies are more profitable than the corresponding pure 

momentum strategies, applies also at the country index level. The return continuation 

of the short term winners SW is stronger for those that also have relatively poor long 

term performance. Similarly, the return continuation of the short term losers SL is 

stronger for those that have relatively good long term performance.   

 

Table 4.18 Strategy Profitability – Early Stage Momentum DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 0.66 0.70 0.62 0.71 0.87 

   2.28 2.60 2.43 2.83 3.48 

  SWLL 1.73 1.70 1.66 1.60 1.49 

   6.14 6.36 6.31 6.18 5.90 

  SWLL-SLLW 1.07 1.00 1.03 0.89 0.62 

    3.72 4.13 4.88 4.59 3.47 

 48 SLLW 0.79 0.78 0.68 0.87 0.99 

   2.68 2.85 2.59 3.46 3.88 

  SWLL 1.60 1.75 1.76 1.75 1.57 

   5.64 6.41 6.60 6.72 6.13 

  SWLL-SLLW 0.81 0.97 1.08 0.88 0.58 

    2.75 3.93 5.07 4.47 3.09 

 60 SLLW 0.79 0.76 0.65 0.78 0.92 

   2.72 2.80 2.45 3.04 3.57 

  SWLL 1.59 1.73 1.67 1.59 1.44 

   5.29 6.04 6.17 6.03 5.56 

  SWLL-SLLW 0.79 0.97 1.02 0.82 0.52 

    2.57 3.79 4.51 3.94 2.67 

 

The early stage post-holding period results are presented in Table 4.19. The long 

SWLL portfolios outperform the short SLLW portfolios for up to 3 quarters. For 

example, the 6/60 base case strategy displays a 3.18% return in quarter 2, with a 

highly significant t-value of 5.68. The table has another interesting feature. The return 

for the Years 2-5 combined (not reported in table) is 1.21% (t-stat. 0.132). This means 
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that the strong Year 1 return of 7.04% (t-stat. 4.86) for the 6/60 base case is not 

reversed in the following four years.  

 

Table 4.19 Quarterly and Yearly Returns – Early Stage Momentum DEV 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 2.08 1.72 2.58 3.67 10.58 15.73 16.69 19.60 19.08 

   3.11 2.49 3.54 4.72 3.37 5.18 4.25 5.00 4.81 

  SWLL 5.26 5.09 4.45 2.97 19.32 16.84 14.65 15.32 18.22 

   6.88 6.57 5.86 4.41 5.60 4.66 4.75 4.55 5.11 

  SWLL-SLLW 3.17 3.37 1.87 -0.70 8.75 1.11 -2.04 -4.27 -0.86 

    5.07 5.25 2.78 -1.04 4.43 0.46 -0.79 -2.34 -0.31 

 48 SLLW 2.26 1.83 3.07 3.93 11.54 15.25 16.93 19.00 18.90 

   3.15 2.57 4.08 5.16 3.71 5.11 4.49 5.46 4.42 

  SWLL 5.39 5.12 4.75 3.25 19.95 18.50 16.54 16.47 16.51 

   6.90 6.83 6.32 4.86 5.95 5.01 5.21 4.68 4.77 

  SWLL-SLLW 3.13 3.29 1.68 -0.68 8.40 3.25 -0.39 -2.53 -2.39 

    4.92 5.72 2.64 -1.05 5.68 1.25 -0.17 -1.48 -0.97 

 60 SLLW 2.23 1.56 2.79 4.09 11.36 15.88 16.86 18.71 16.70 

   3.42 2.33 3.96 5.65 3.65 5.08 4.54 5.08 4.35 

  SWLL 5.31 4.75 4.23 3.15 18.40 18.69 16.04 16.49 17.63 

   7.01 6.97 5.76 4.61 6.20 4.68 4.80 4.57 4.79 

  SWLL-SLLW 3.08 3.18 1.44 -0.94 7.04 2.81 -0.82 -2.21 0.93 

    4.90 5.68 2.17 -1.42 4.86 1.00 -0.35 -1.14 0.50 

 

The rolling monthly profits of the late stage momentum strategy are presented in Table 

4.20. The zero-cost portfolio returns are low positive and statistically insignificant with 

the exceptions of (6/60,1) and the base case (6/60,6) formation/holding strategies 

which are significant at 10% level. This is due to the fact that the long SWLW portfolio 

of the late stage momentum strategy contains those short term winners SW that are 

“leftover” from the long SWLL portfolio of the early stage momentum.  

 

The analysis shows that, as hypothesised, the early stage momentum strategy 

outperforms the pure momentum strategy, which implies that the late stage momentum 

strategy must underperform the pure momentum strategy. Similarly, the short SLLL 

portfolio contains those short term losers SL that are not included in the short SLLW 

portfolio of the early stage momentum strategy. As both the SWLW and SLLL portfolios 

earn similar returns of about 1% on average, the arbitrage portfolio derives insignificant 

profits. These results are consistent with those of Chan and Kot (2006) who find similar 

small and insignificant late stage momentum profits at company level.   



130 

 

Table 4.20 Strategy Profitability – Late Stage Momentum DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLL 1.09 1.04 0.95 1.02 1.10 

   3.52 3.65 3.47 3.80 4.22 

  SWLW 1.33 1.27 1.32 1.21 1.14 

   4.06 4.36 4.86 4.57 4.41 

  SWLW-SLLL 0.24 0.23 0.38 0.20 0.05 

    0.67 0.77 1.45 0.84 0.21 

 48 SLLL 1.05 1.10 1.07 1.18 1.24 

   3.37 3.78 3.92 4.54 4.93 

  SWLW 1.49 1.39 1.44 1.37 1.27 

   4.93 4.91 5.19 5.12 4.78 

  SWLW-SLLL 0.44 0.29 0.37 0.19 0.02 

    1.38 1.02 1.42 0.80 0.11 

 60 SLLL 1.13 1.16 1.12 1.17 1.18 

   4.00 4.40 4.52 4.91 4.99 

  SWLW 1.63 1.52 1.59 1.53 1.37 

   5.52 5.34 5.61 5.48 4.98 

  SWLW-SLLL 0.50 0.36 0.47 0.36 0.19 

    1.64 1.31 1.92 1.55 0.87 

 

Not only does late stage momentum have weaker profitability than does early stage 

momentum, its post-holding period results also tell a different story. The shaded 

negative entries in Table 4.21, although mostly insignificant, indicate that the 

profitability of late stage momentum reverses in Quarters 3 or 4, and that this continues 

through to the end of year 5.   

 

Table 4.21 Quarterly and Yearly Returns – Late Stage Momentum DEV 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLL 3.25 2.71 3.45 3.67 14.27 17.48 17.12 16.22 19.53 

   3.98 3.48 4.11 4.78 4.01 5.81 5.03 5.53 4.51 

  SWLW 3.90 3.83 2.72 2.44 14.01 13.44 14.46 15.56 17.16 

   4.92 5.41 3.95 3.47 4.17 3.75 4.73 4.96 4.17 

  SWLW-SLLL 0.65 1.13 -0.73 -1.23 -0.26 -4.04 -2.66 -0.66 -2.37 

    0.79 1.67 -1.01 -1.72 -0.09 -1.29 -1.22 -0.32 -0.98 

 48 SLLL 3.33 3.04 3.78 4.40 15.64 17.34 17.21 17.55 19.42 

   4.25 4.02 4.81 6.10 4.88 5.45 4.76 5.06 4.51 

  SWLW 4.22 4.34 3.25 2.86 15.86 12.67 13.08 15.64 19.18 

   5.35 5.82 4.81 4.09 5.08 3.47 3.93 5.18 4.48 

  SWLW-SLLL 0.89 1.31 -0.53 -1.54 0.22 -4.67 -4.13 -1.91 -0.24 

    1.12 1.82 -0.71 -2.10 0.08 -1.60 -1.68 -0.88 -0.11 

 60 SLLL 3.55 3.24 3.70 3.85 15.67 17.16 18.16 17.55 20.08 

   5.03 4.66 5.06 5.17 4.57 5.51 4.79 5.01 4.26 

  SWLW 4.67 5.06 4.00 2.99 18.54 13.37 15.08 16.07 18.30 

   5.83 6.23 5.41 4.13 4.98 3.81 4.72 5.17 4.18 

  SWLW-SLLL 1.12 1.82 0.30 -0.86 2.87 -3.79 -3.08 -1.48 -1.78 

    1.45 2.65 0.43 -1.15 0.99 -1.42 -1.24 -0.94 -0.93 
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The early stage and late stage momentum strategies are further contrasted in Figure 

4.10. This figure presents the post holding cumulative monthly returns of the early/late 

stage momentum strategy for the arbitrage portfolio of the 6/60 base case. It is clear 

that the early stage strategy does not significantly reverse in the first 3 years, whereas 

the late stage momentum profits begin reversing after 9 months. As noted earlier, the 

early stage momentum base case entries in Table 4.19 show no consistent evidence of 

reversal by the end of year 5.  

 

Figure 4.10 Cumulative Returns of Early/Late Stage Momentum Strategies DEV 
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4.3.3.2 Emerging Countries 

The results of the early stage momentum strategy applied on the emerging markets 

indices for the 6 month momentum formation period are presented in the next two 

tables. Table 4.22 shows the monthly returns for the three portfolios and their 

associated t-values indicating that the strategy is not significantly profitable at all. The 

base case strategy earns a positive but statistically insignificant return of 0.49% per 

month (t-value 0.75) with the arbitrage portfolio returns in the rest of the table varying 

from –0.76% to 0.77% per month, less than the corresponding pure momentum 

strategy returns presented in Table 4.5. The emerging market countries returns data 
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starts at different times and as a consequence a lot of the short term winner SW and 

short term loser SL indices in many months do not have the five years of past returns 

necessary for selection into the long SWLL and short SLLW double sorted portfolios. 

This has two effects. First, it dramatically reduces profits by comparison with pure 

momentum profits. Second, it significantly reduces the overall number of observations 

to 128 monthly returns which helps make the standard errors of the t-values to be large 

which in turn tends to lead to statistically insignificant t-values for the early stage 

momentum strategy profits. As we will see, the late stage momentum strategy fares no 

better. 

 

Table 4.22 Strategy Profitability – Early Stage Momentum EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 0.85 1.14 0.91 1.34 1.45 

   1.19 1.68 1.41 2.13 2.34 

  SWLL 1.02 1.08 1.33 1.36 1.18 

   1.58 1.77 2.22 2.38 2.15 

  SWLL-SLLW 0.17 -0.06 0.42 0.02 -0.27 

    0.20 -0.08 0.60 0.03 -0.53 

 48 SLLW 0.99 1.46 1.09 1.58 2.13 

   1.44 2.27 1.72 2.46 3.28 

  SWLL 1.76 1.48 1.80 1.81 1.77 

   2.69 2.28 2.90 2.94 2.86 

  SWLL-SLLW 0.77 0.02 0.70 0.23 -0.36 

    0.93 0.02 1.13 0.41 -0.71 

 60 SLLW 1.45 1.89 1.34 1.82 1.93 

   1.85 2.70 2.03 2.78 3.02 

  SWLL 2.05 1.42 1.83 2.06 2.02 

   3.00 2.10 2.62 3.00 3.02 

  SWLL-SLLW 0.60 -0.47 0.49 0.24 0.08 

    0.72 -0.65 0.75 0.40 0.15 

 

Regarding the post-holding period quarterly and yearly returns presented in Table 4.23, 

the early stage momentum strategy reveals a more erratic behaviour with few 

statistically significant results. The only significant year entries are given in year 3, 

again, by the base case 6/60 strategy which shows a result of 12.96% (significant at 

1% level). Overall, the shaded negative entries in the table do not indicate a consistent 

pattern of reversal.  
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Table 4.23 Quarterly and Yearly Returns – Early Stage Momentum EM 

J1 J2   Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 3.28 1.79 4.45 6.98 17.21 22.68 16.62 15.48 25.64 

   1.77 1.04 2.63 3.44 2.23 3.30 2.30 1.93 2.94 

  SWLL 3.63 4.95 3.72 2.63 15.35 20.13 23.12 16.70 19.12 

   2.08 2.41 2.15 1.49 1.99 2.82 3.16 2.70 2.00 

  SWLL-SLLW 0.35 3.17 -0.73 -4.35 -1.86 -2.55 6.50 1.21 -6.52 

    0.21 1.66 -0.48 -2.79 -0.36 -0.49 1.31 0.34 -1.36 

 48 SLLW 3.49 1.86 3.85 6.77 17.75 17.08 20.18 15.72 27.27 

   1.97 1.12 2.30 3.28 2.20 2.51 2.07 1.66 2.99 

  SWLL 5.19 5.75 5.18 3.47 22.52 21.39 25.80 13.70 24.98 

   2.89 3.03 3.23 1.93 2.61 2.77 3.33 1.92 2.12 

  SWLL-SLLW 1.70 3.89 1.33 -3.30 4.77 4.31 5.62 -2.02 -2.28 

    0.96 2.24 0.91 -2.30 0.83 1.22 1.14 -0.62 -0.32 

 60 SLLW 3.62 1.79 3.45 6.33 16.68 18.50 16.64 18.62 21.69 

   1.92 0.96 1.61 3.01 2.01 2.37 2.25 2.15 2.15 

  SWLL 4.97 7.07 3.95 3.06 22.97 18.32 29.60 13.74 25.92 

   2.72 3.53 2.18 1.54 2.55 2.16 3.73 1.59 2.01 

  SWLL-SLLW 1.35 5.29 0.51 -3.26 6.29 -0.18 12.96 -4.89 4.23 

    0.79 2.74 0.26 -2.05 0.96 -0.04 2.82 -1.08 0.46 

 

As mentioned above, the results presented in Table 4.24 indicate that the late stage 

momentum strategy is also severely affected by the reduction in the number of 

observations to 128. The (6/60,6) base case strategy earns an insignificant return of 

0.45% per month (t-value 0.58) while the other 6 month holding strategies yield a return 

of 0.76% per month and 0.05% per month respectively (t-values 1.07 and 0.06).  

 

Table 4.24 Strategy Profitability – Late Stage Momentum EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLL 1.95 1.79 1.14 1.09 1.50 

   2.57 2.61 1.63 1.50 2.07 

  SWLW 2.04 2.00 1.89 1.59 1.37 

   3.51 3.60 3.36 2.78 2.39 

  SWLW-SLLL 0.08 0.21 0.76 0.50 -0.12 

    0.10 0.29 1.07 0.70 -0.18 

 48 SLLL 1.77 1.76 1.20 1.27 1.39 

   2.06 2.20 1.54 1.56 1.69 

  SWLW 0.73 1.05 1.25 1.41 1.20 

   1.33 1.86 2.09 2.27 1.89 

  SWLW-SLLL -1.04 -0.71 0.05 0.14 -0.19 

    -1.21 -0.91 0.06 0.19 -0.26 

 60 SLLL 1.41 1.60 0.97 1.13 1.44 

   1.56 1.90 1.18 1.27 1.54 

  SWLW 0.99 1.24 1.42 1.47 1.24 

   1.66 1.91 2.16 2.22 1.86 

  SWLW-SLLL -0.42 -0.36 0.45 0.35 -0.19 

    -0.46 -0.43 0.58 0.42 -0.23 
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Table 4.25 provides post-holding period results for the late stage momentum strategy. 

In contrast to early stage momentum, the meager profit of the late stage 6/60 base 

case is more than reversed during the five-year post-holding period. The negative 

shaded entries in the table show that reversal is highly consistent for all three late 

stage strategies.  

 

Table 4.25 Quarterly and Yearly Returns – Late Stage Momentum EM 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLL 5.54 3.87 5.01 8.43 23.86 24.32 18.92 22.95 13.17 

   3.00 2.03 2.37 3.91 3.28 3.27 2.44 3.31 1.68 

  SWLW 5.92 5.80 3.48 2.17 19.64 14.43 19.05 10.06 17.00 

   3.55 3.58 2.10 1.33 2.61 2.02 2.58 1.12 1.84 

  SWLW-SLLL 0.38 1.93 -1.53 -6.26 -4.22 -9.89 0.13 -12.89 3.83 

    0.20 0.96 -0.68 -3.07 -0.53 -2.05 0.02 -2.78 0.67 

 48 SLLL 5.65 3.87 5.82 8.06 25.15 26.49 21.32 24.75 14.75 

   2.70 1.87 2.43 3.40 2.93 3.09 2.60 3.40 1.61 

  SWLW 3.16 4.02 2.79 3.19 13.94 15.67 14.89 16.19 14.44 

   1.98 2.30 1.51 1.79 1.92 1.96 2.04 1.70 1.54 

  SWLW-SLLL -2.49 0.15 -3.03 -4.87 -11.21 -10.82 -6.43 -8.56 -0.31 

    -1.23 0.07 -1.24 -2.44 -1.38 -1.36 -1.41 -1.51 -0.05 

 60 SLLL 4.53 2.71 5.33 7.53 22.64 23.97 30.34 22.01 25.72 

   2.07 1.21 2.25 2.92 2.16 2.60 2.32 2.05 2.62 

  SWLW 3.99 3.77 3.19 1.84 13.02 15.71 19.12 16.36 13.35 

   2.22 2.18 1.70 1.12 1.67 1.89 2.35 1.62 1.38 

  SWLW-SLLL -0.54 1.05 -2.14 -5.69 -9.62 -8.25 -11.22 -5.66 -12.36 

    -0.24 0.52 -0.91 -2.62 -1.00 -0.95 -1.16 -0.81 -1.95 

 

Figure 4.11 presents the post–holding period cumulative returns for the early/late stage 

momentum strategies applied to the emerging markets using the 6/60 base case with 

K=1. The figure contrasts the erratic behaviour of the early stage strategy with the 

consistently reversing late stage strategy. However, this graph is only presented for 

completeness because the small number of observations on which it is based makes 

its interpretation unreliable.  

 

Overall, because the pure momentum strategies in this case frequently involve MSCI 

country indices with fewer than five years of MSCI monthly returns, the early stage and 

late stage momentum emerging markets strategies are based on many fewer 

observations than the corresponding pure momentum strategy. Nevertheless, the 

findings are presented so that the economic significance of the emerging strategies can 
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be judged and to determine whether strategies that are profitable in the developed 

markets are also profitable in the emerging markets.  As seen, the early stage and late 

stage momentum strategies in the emerging countries are not worth applying and 

should be ignored as they fail to reach significant returns.  

 

Figure 4.11 Cumulative Returns of Early/Late Stage Momentum Strategies EM 
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4.3.3.3 All Countries 

Implementing the early/late stage momentum strategies on all the MSCI country 

indices again proves more profitable than the developed or emerging countries 

strategies. Table 4.26 shows that the early stage momentum is robust because the 

strategy earns significant returns at the 1% level for all but two formation/holding 

periods. The (6/60,6) formation/holding base case strategy earns a return of 1.31% per 

month with a very large t-value of 4.59. Similarly, the (6/36,6) and (6/48,6) strategies 

generate strong returns of 1.15% and 1.21% per month with significant t-values of 4.28 

and 4.50, respectively. These results are economically superior56 to the pure 

momentum strategy applied to all country indices that is presented in Table 4.8. More 

                                                 
56

 The t-value of the paired two samples means test is -0.91. 
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precisely, all three K=6 strategies in Table 4.26 outperform the highest return of 1.06% 

per month given by the pure momentum (6,6) base case presented in Table 4.8.  

 

Table 4.26 Strategy Profitability – Early Stage Momentum ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 0.83 0.72 0.62 0.78 1.00 

   2.44 2.18 1.94 2.46 3.22 

  SWLL 1.96 1.78 1.77 1.64 1.55 

   6.27 5.94 5.98 5.54 5.39 

  SWLL-SLLW 1.13 1.07 1.15 0.87 0.55 

    3.28 3.52 4.28 3.44 2.40 

 48 SLLW 0.85 0.86 0.72 0.93 1.10 

   2.51 2.63 2.23 2.94 3.53 

  SWLL 1.83 1.87 1.93 1.87 1.66 

   5.65 5.95 6.30 6.15 5.53 

  SWLL-SLLW 0.98 1.01 1.21 0.94 0.55 

    2.74 3.22 4.50 3.76 2.34 

 60 SLLW 0.86 0.81 0.66 0.73 0.91 

   2.62 2.57 2.09 2.36 2.92 

  SWLL 1.97 2.00 1.97 1.85 1.60 

   5.90 6.08 6.18 5.85 5.07 

  SWLL-SLLW 1.11 1.19 1.31 1.12 0.69 

    3.08 3.74 4.59 4.18 2.66 

 

The post-holding period returns of the early stage momentum strategy are presented in 

Table 4.27. The shaded entries are the negative returns. The 6/60 base case entries 

give no indication that profits reverse in the post-holding period.   

 

Table 4.27 Quarterly and Yearly Returns – Early Stage Momentum ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 2.53 1.78 2.86 4.28 12.11 16.64 16.61 20.07 19.93 

   2.95 1.90 3.13 4.74 3.03 5.22 4.13 5.28 4.65 

  SWLL 5.66 5.56 4.02 3.03 19.80 20.01 17.32 15.94 20.28 

   6.56 6.52 4.56 3.86 5.11 4.81 5.21 4.25 4.86 

  SWLL-SLLW 3.13 3.78 1.16 -1.25 7.69 3.38 0.71 -4.13 0.35 

    3.95 4.80 1.52 -1.64 3.93 1.24 0.23 -2.10 0.11 

 48 SLLW 2.73 1.92 2.84 4.30 12.31 15.46 18.88 18.52 19.04 

   3.22 2.03 3.09 4.83 3.34 5.05 4.58 5.48 4.12 

  SWLL 5.94 5.66 4.49 3.31 21.16 21.59 18.27 16.38 19.24 

   6.65 6.85 5.34 4.10 5.34 5.05 5.66 4.23 4.66 

  SWLL-SLLW 3.21 3.74 1.66 -0.98 8.86 6.12 -0.60 -2.15 0.20 

    3.99 4.83 2.17 -1.24 4.32 2.19 -0.19 -1.14 0.08 

 60 SLLW 2.63 1.32 2.06 4.41 11.31 16.34 18.14 17.45 18.46 

   3.31 1.54 2.55 5.31 3.13 4.81 4.77 4.95 4.02 

  SWLL 6.08 5.61 4.34 3.02 20.72 20.62 20.16 16.58 20.06 

   7.10 7.12 5.37 3.68 5.64 4.58 6.00 4.11 4.44 

  SWLL-SLLW 3.45 4.29 2.28 -1.40 9.41 4.28 2.03 -0.88 1.60 

    4.30 5.80 3.09 -1.74 3.93 1.39 0.76 -0.46 0.64 
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After the highly significant Year 1 return of 9.41% (t-stat. 3.93), there is only one 

negative return out of years 2 to 5. The Years 2 to 5 combined return (not shown in the 

table) is a positive 9.62% (t-stat. 1.33). In short, there is no evidence in this case that 

early stage momentum profitability eventually reverses. 

 

As with the momentum strategy implemented in the early stage of reversal, the late 

stage momentum applied on all indices fares better than for the developed or emerging 

late stage strategies. However, expectations that late stage momentum profitability 

would be much weaker than early stage momentum are confirmed. Table 4.28 

presents the monthly profits showing that for all formation periods the zero-cost 

strategy earns significant profits only in the 6 month holding period. The (6/60,6) base 

case strategy returns a profit of 0.76% per month (t-value 2.41) although statistically 

significant, it is inferior to the early stage momentum profit of 1.31% presented in Table 

4.26 and the pure momentum profit of 1.06% presented in Table 4.8. Interestingly, in 

this period the short portfolio earns the lowest returns.  

 

Table 4.28 Strategy Profitability – Late Stage Momentum ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLL 1.22 1.02 0.85 0.99 1.19 

   3.48 3.24 2.69 3.10 3.77 

  SWLW 1.61 1.57 1.61 1.43 1.24 

   4.59 4.79 5.20 4.84 4.28 

  SWLW-SLLL 0.38 0.55 0.76 0.45 0.05 

    0.96 1.56 2.36 1.46 0.17 

 48 SLLL 1.26 1.06 0.97 1.24 1.42 

   3.48 3.22 2.98 3.80 4.33 

  SWLW 1.70 1.53 1.58 1.57 1.38 

   5.35 4.99 5.11 5.23 4.58 

  SWLW-SLLL 0.44 0.47 0.61 0.34 -0.04 

    1.22 1.46 1.90 1.07 -0.12 

 60 SLLL 1.27 1.14 1.02 1.24 1.41 

   3.68 3.57 3.27 3.94 4.37 

  SWLW 1.78 1.68 1.78 1.72 1.47 

   5.50 5.35 5.60 5.48 4.67 

  SWLW-SLLL 0.51 0.54 0.76 0.49 0.06 

    1.45 1.69 2.41 1.56 0.21 

 

Not only does late stage momentum have weaker profitability than does early stage 

momentum, the pattern of its post-holding period profits is also very different. The 
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shaded negative entries in Table 4.29 (only some of which are significant) indicate that 

the profitability of late stage momentum reverses in Quarters 3 or 4, and that this 

continues through to the end of year 5.  This contrast between early stage and late 

stage behavior is also evident in Figure 4.12 which graphs cumulative returns for up to 

36 months following the start of the holding period. After the initial dip at the end of 

month 9, the early stage momentum strategy continues with an increasing trend above 

12%, which is higher than the developed countries early stage momentum trend shown 

in Figure 4.7. 

  

Table 4.29 Quarterly and Yearly Returns – Late Stage Momentum ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLL 3.36 2.29 3.75 5.10 15.34 22.01 20.53 19.31 21.97 

   3.68 2.62 3.81 5.44 4.45 6.03 5.09 6.13 4.73 

  SWLW 4.74 4.88 3.58 2.00 16.86 13.43 15.68 13.50 16.59 

   4.96 5.64 4.27 2.44 4.22 3.43 4.50 3.68 4.37 

  SWLW-SLLL 1.38 2.59 -0.17 -3.10 1.52 -8.57 -4.85 -5.81 -5.38 

    1.38 2.72 -0.18 -3.34 0.41 -2.48 -1.83 -2.61 -1.73 

 48 SLLL 3.40 2.75 4.37 5.87 17.45 21.46 19.31 21.93 22.60 

   3.54 3.05 4.42 6.50 4.93 5.52 4.52 5.70 5.06 

  SWLW 4.59 5.04 4.00 2.53 17.53 13.60 14.28 14.82 18.26 

   5.16 5.57 4.75 3.14 4.98 3.42 3.86 4.10 4.58 

  SWLW-SLLL 1.19 2.30 -0.36 -3.34 0.08 -7.85 -5.03 -7.10 -4.35 

    1.24 2.31 -0.36 -3.73 0.02 -2.14 -1.76 -2.94 -1.47 

 60 SLLL 3.61 2.80 4.56 5.45 17.84 20.51 20.78 22.71 21.48 

   3.99 3.26 4.62 5.86 4.63 5.50 4.42 5.84 4.50 

  SWLW 5.07 5.79 4.55 2.76 19.77 14.80 15.37 15.09 17.53 

   5.46 6.34 5.25 3.36 4.97 3.76 4.15 4.04 4.14 

  SWLW-SLLL 1.46 2.99 -0.01 -2.69 1.93 -5.71 -5.41 -7.62 -3.95 

    1.47 2.92 -0.01 -2.94 0.52 -1.63 -1.65 -3.68 -1.23 

 

This suggests that adding emerging indices to the developing portfolio, the early stage 

strategy can be greatly improved. In contrast, the cumulative returns of the late stage 

strategy reach a peak of only 4.55% after which the strategy reverses to return 

negative results by month 15 as shown by the yearly post holding returns in Table 4.29. 
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Figure 4.12 Cumulative Returns of Early/Late Stage Momentum Strategies ALL 
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4.3.3.4 Risk-adjusted Early/Late Stage Momentum Profits 

As with the pure momentum and contrarian strategies, the results of the early and late 

momentum strategies have been risk-adjusted using the two regression models. Table 

4.30 shows the regression coefficients of the two models and the corresponding White 

t-statistics for the loser, winner and the arbitrage portfolio of the (6/60,6) base case 

formation/holding strategy for both the early and late stage momentum profits. If the 

models are able to explain the excess profits, the intercept alpha should not be 

significantly different from zero. If alpha is significantly different from zero the strategy’s 

returns are not considered a reward for bearing risk. Both the unadjusted returns and 

the alphas are annualised and displayed in columns two and three of the table.  

 

Panel A reports the developed countries regression results showing a 12.02% and 

10.84% annual adjusted return on the early stage zero-cost portfolio, significant at 1% 

level. Compared to the unadjusted return of 12.24% per year, the results clearly 

indicate that the abnormal profits of the early stage strategy are not a reward for 

bearing risk. The late stage momentum profits remain 5.17% per year significant at 

10% level after applying the two factor model, however the intercept of the three-factor 
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Fama and French model although positive at 3.06% per year, is statistically 

insignificant. This weak result for the late stage momentum strategy is to be expected, 

given how weak its unadjusted profits are.   

 

Table 4.30 Risk-adjusted Early/Late Stage Momentum Profits 

Panel A: Developed Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.0780 -0.0514 -2.5615 1.0162 23.6583 0.1734 1.8820 61.9%   

SWLL 0.2004 0.0688 2.9102 1.0241 12.5710 0.2427 2.6924 59.2%   

SWLL-SLLW 0.1224 0.1202 3.9520 0.0079 0.0814 0.0693 0.5602 0%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) Βhml t(βhml) Adj R2 

SLLW 0.0780 -0.0519 -2.6186 1.0107 22.1632 0.0007 1.3292 0.0008 1.0492 61.6% 

SWLL 0.2004 0.0565 2.2314 1.0404 12.9785 0.0020 2.8908 0.0024 3.2445 60.4% 

SWLL-SLLW 0.1224 0.1084 3.3715 0.0296 0.3036 0.0013 1.4528 0.0016 1.6273 0% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLL 0.1344 0.0129 0.5930 0.8505 16.3945 0.2687 3.0000 48.2%   

SWLW 0.1908 0.0646 2.5769 1.0200 17.4584 0.0939 0.7492 60.0%   

SWLW-SLLL 0.0564 0.0517 1.6807 0.1695 2.1391 -0.1748 -1.2692 3.0%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLL 0.1344 0.0144 0.6292 0.8250 14.9567 0.0016 2.5517 0.0007 1.0195 47.9% 

SWLW 0.1908 0.0449 1.8197 1.0299 18.5577 0.0036 4.6650 0.0020 2.9080 57.6% 

SWLW-SLLL 0.0564 0.0306 0.9779 0.2048 2.6563 0.0020 2.0337 0.0013 1.4634 3.3% 

           

Panel B: Emerging Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.1608 0.0715 1.1437 1.2025 8.8215 0.1212 0.5803 41.3%   

SWLL 0.2196 0.1314 1.8114 1.0564 6.8215 0.2678 0.9037 27.6%   

SWLL-SLLW 0.0588 0.0599 0.7374 -0.1462 -0.9144 0.1466 0.5311 -0.5%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLW 0.1608 0.0574 0.8873 1.1347 8.0101 0.0046 2.6902 0.0004 0.2210 46.5% 

SWLL 0.2196 0.1052 1.3891 1.1070 7.0502 0.0036 1.8934 0.0034 1.6086 29.2% 

SWLL-SLLW 0.0588 0.0477 0.5597 -0.0278 -0.1821 -0.0010 -0.4766 0.0030 1.2692 1.2% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLL 0.1164 0.0058 0.0686 1.2270 6.2092 0.2301 0.7226 27.5%   

SWLW 0.1704 0.0633 0.9597 1.1843 6.6908 0.2021 0.9614 40.4%   

SWLW-SLLL 0.0540 0.0574 0.6171 -0.0427 -0.1974 -0.0280 -0.1002 -1.5%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLL 0.1164 0.0130 0.1425 1.1555 5.5616 0.0020 0.8359 -0.0006 -0.2304 27.6% 

SWLW 0.1704 0.0406 0.6064 1.2175 6.4709 0.0036 2.4681 0.0024 1.2959 42.7% 

SWLW-SLLL 0.0540 0.0276 0.2897 0.0620 0.3014 0.0016 0.7814 0.0029 1.0783 -1.3% 
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Panel C: All Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.0792 -0.0570 -2.1241 1.0714 19.2643 0.2203 1.7904 53.2%   

SWLL 0.2364 0.0976 3.3203 1.0949 11.5442 0.2537 1.7930 53.8%   

SWLL-SLLW 0.1572 0.1547 3.9983 0.0235 0.2012 0.0333 0.1908 -0.6%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLW 0.0792 -0.0568 -2.0474 1.0451 17.5909 0.0017 2.3364 0.0007 0.7269 53.3% 

SWLL 0.2364 0.0814 2.6408 1.1043 12.1578 0.0026 2.9217 0.0025 2.8872 55.3% 

SWLL-SLLW 0.1572 0.1383 3.3919 0.0593 0.5004 0.0009 0.7683 0.0018 1.3985 0% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLL 0.1224 0.0038 0.1210 0.8849 12.0189 0.1814 1.1916 35.0%   

SWLW 0.2136 0.0904 2.9579 1.0034 13.9273 0.1145 0.9313 43.8%   

SWLW-SLLL 0.0912 0.0867 2.2187 0.1185 1.3071 -0.0669 -0.3853 0.2%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLL 0.1224 0.0072 0.2241 0.8384 11.1312 0.0019 1.9127 -0.0002 -0.2034 35.6% 

SWLW 0.2136 0.0751 2.3696 0.9983 13.8820 0.0031 3.9626 0.0016 1.8924 45.9% 

SWLW-SLLL 0.0912 0.0679 1.6973 0.1599 1.7626 0.0011 1.0613 0.0018 1.4824 0.6% 

           

 

Panel B of Table 4.30 shows the emerging markets early/late stage regression results 

indicating that both early stage and late stage momentum strategies have insignificant 

risk-adjusted profits. Considering that the unadjusted early/late stage momentum 

returns presented in Tables 4.22 and 4.24 are small and insignificant, it is expected 

that the risk-adjusted returns to be insignificant as well. Interestingly for both strategies, 

the alpha of the two factor model, although insignificant, is marginally greater than the 

unadjusted return. However, the three-factor model is able to explain some of the 

5.88% early stage momentum profit and about half of the 5.40% late stage momentum 

profit for the emerging countries.  

 

Panel C presents the regression results of both early and late momentum strategies for 

all indices combined. Even after risk adjustment with both models, the excess 

abnormal return of the early stage strategy remains 15.47% and 13.83% per year, 

significant at 1% level (t-values of 3.99 and 3.39). In the same manner, the models are 

not sufficient in explaining the late stage momentum profits with the risk-adjusted 
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abnormal returns of 8.67% and 6.79% per year continuing to be significant at 5% and 

10% level, although they are inferior to the early stage momentum profits.  Comparing 

panel C of Table 4.30 with the same panel in table 4.10, it is clear that the risk-adjusted 

performance of the late stage momentum strategy is also inferior to the performance of 

the pure momentum strategy. Panel C results also indicate that on both the early and 

late stage strategies most of the abnormal returns of the arbitrage portfolio are earned 

by the long portfolio which maintains a significant risk-adjusted return of over 7.5% per 

year. 

Overall, the analysis presented shows that by applying momentum in the early stage of 

reversal of index returns, the short term continuation of returns are increased, 

confirming the analysis performed at country level by Chan and Kot (2006). Also, the 

analysis confirms that the early stage is more profitable than the late stage strategy on 

all groups of indices with profits that are robust to risk adjustment based on an 

international two and three factor model. 

 

4.3.4 Early/Late Stage Contrarian Strategies 

The early/late stage momentum strategies analysed in the previous section have 

indicated that momentum effects can be enhanced by taking into consideration the 

long-term performance of short-term winners and losers. As discussed in section 4.2.4, 

perhaps contrarian strategies can be enhanced by consideration of the short-term 

performance of long-term winners and losers. The enhanced contrarian strategy 

outlined in that section is called late stage contrarian, and its performance will be 

contrasted with both pure contrarian and early stage contrarian strategies. Recall that 

late stage contrarian strategies are based on those long-term winners (losers) that 

have recently begun to perform relatively worse (better). Late stage contrarian 

strategies are expected to outperform pure contrarian and early stage contrarian 

strategies because many indices not yet ready to reverse have been eliminated from 

late stage contrarian strategies. 

 



143 

As described in section 4.2.4, the methodology uses dependent or conditional sorting, 

selecting indices first based on their past long-term performance then based on their 

short-term performance. Therefore, at the beginning of each month t, indices are 

ranked into four portfolios of 25% each based on their past 60, 48 or 36 month 

performances. Quartile 1 represents the long term loser (LL) portfolio and quartile 4 

represents the long term winner (LW) portfolio. Within each of these two quartiles, the 

indices are further split equally into two portfolios comprised of short term losers (SL) 

and short term winners (SW) based on their past 3, 6, 9 or 12 months relative 

performances within their quartile. The result of this double sorting is four portfolios: the 

50% of the LW indices that have the best short-term performance (LWSW), the 50% of 

the LW indices that have the worst short-term performance (LWSL), the 50% of the LL 

indices that have the best short-term performance (LLSW), and the 50% of the LL 

indices that have the worst long-term performance (LLSL). The late stage contrarian 

strategy will buy the LLSW portfolio and will sell the LWSL portfolio, while the early 

stage contrarian strategy will buy the double sorted LLSL portfolio and sell the double 

sorted LWSW portfolio. The analysis that follows compares these two contrarian 

strategies to determine whether the late stage strategy outperforms the early stage 

contrarian strategy at the international index level.   

 

4.3.4.1 Developed Countries 

The results of the late stage contrarian strategy implemented on the developed 

markets are presented in Table 4.31 which shows the rolling portfolio monthly returns 

of the short, long and the zero investment portfolios. To conserve space, only the 

combinations based on past 60 month long term performance and 3, 6, 9, 12 month 

short term performance are presented. The associated t-statistics are displayed in 

italics. The (60/6,6) base case strategy (bold in table) generates a profit of 0.82% per 

month with a t-value of 3.42, significant at 1% level.  
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This result is almost double57 the pure contrarian strategy return of 0.49% (t-value 2.63) 

for the (60/6) base case strategy presented in Table 4.11. The late stage contrarian 

profits are also robust since the table entries also show that with the exception of 

(60/3,1) and (60/3,3) combinations, the zero-cost portfolio returns are statistically 

significant in all cases.   

 

Table 4.31 Strategy Profitability – Late Stage Contrarian DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSL 1.07 1.12 0.95 0.92 0.93 

   3.68 4.06 3.47 3.42 3.48 

  LLSW 1.28 1.44 1.49 1.52 1.49 

   4.84 5.57 5.86 6.02 5.88 

  LLSW-LWSL 0.22 0.32 0.54 0.60 0.56 

   0.78 1.29 2.31 2.65 2.53 

 6 LWSL 0.93 0.90 0.81 0.89 0.95 

   3.23 3.28 2.94 3.26 3.53 

  LLSW 1.42 1.56 1.63 1.61 1.56 

   5.18 5.85 6.21 6.09 5.98 

  LLSW-LWSL 0.50 0.66 0.82 0.73 0.61 

   1.89 2.72 3.42 3.16 2.74 

 9 LWSL 0.84 0.83 0.82 0.93 0.95 

   3.03 3.04 2.98 3.44 3.49 

  LLSW 1.57 1.70 1.68 1.65 1.61 

   5.69 6.23 6.17 6.17 6.03 

  LLSW-LWSL 0.73 0.86 0.86 0.72 0.67 

   2.71 3.39 3.50 3.12 2.93 

 12 LWSL 1.04 0.99 0.94 1.02 1.02 

   3.64 3.60 3.48 3.80 3.78 

  LLSW 1.56 1.62 1.59 1.59 1.54 

   5.69 6.12 6.03 6.06 5.88 

  LLSW-LWSL 0.52 0.63 0.65 0.57 0.53 

   1.97 2.60 2.79 2.58 2.43 

 

The post-holding period evidence is presented in Table 4.32. Since profitable 

contrarian strategies are based on prices reversing, positive arbitrage portfolio returns 

in the table indicate reversal continues into the post-holding period. For the 60/6 month 

formation base case (bolded in table), reversal continues throughout the five years, 

with only one small negative profit in Year 4.  

 

 

 

                                                 
57

 Significant both economically and statistically with a t-value of -1.83. 
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Table 4.32 Quarterly and Yearly Returns – Late Stage Contrarian DEV 

J1 J2   Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSL 3.37 2.31 2.21 2.89 11.69 13.27 14.25 16.66 15.86 

   4.70 3.10 3.11 4.14 3.18 4.16 4.22 4.10 4.92 

  LLSW 4.46 4.68 4.76 4.42 19.87 18.38 18.55 17.04 18.99 

   5.91 6.30 6.60 5.90 5.41 4.60 4.54 3.88 4.57 

  LLSW-LWSL 1.09 2.37 2.55 1.53 8.18 5.12 4.30 0.38 3.13 

    1.65 3.36 4.04 2.51 3.11 2.11 1.83 0.16 1.07 

 6 LWSL 2.72 2.12 2.71 3.48 11.95 13.42 13.35 17.18 15.64 

   3.88 2.83 3.74 5.03 3.20 4.36 3.73 4.00 4.76 

  LLSW 4.80 5.15 4.74 4.41 20.91 18.65 18.99 16.85 18.04 

   6.39 6.77 5.96 5.96 5.46 4.46 4.43 3.88 4.40 

  LLSW-LWSL 2.08 3.03 2.03 0.92 8.96 5.23 5.64 -0.33 2.41 

    3.41 4.20 2.97 1.56 3.20 1.94 2.10 -0.12 0.91 

 9 LWSL 2.50 2.40 3.08 3.00 11.87 13.40 14.15 17.36 15.12 

   3.58 3.15 4.32 4.22 3.20 4.35 3.66 4.12 4.84 

  LLSW 5.22 5.08 4.76 4.63 21.31 19.40 18.99 16.61 17.82 

   6.78 6.51 6.38 6.23 5.70 4.60 4.42 4.17 4.14 

  LLSW-LWSL 2.71 2.68 1.68 1.63 9.44 5.99 4.84 -0.76 2.70 

    4.15 3.75 2.73 2.70 3.64 1.93 1.85 -0.27 0.93 

 12 LWSL 2.99 2.70 3.12 3.07 12.78 13.01 13.50 17.42 15.75 

   4.09 3.67 4.43 4.25 3.57 4.27 3.61 4.34 4.93 

  LLSW 4.96 4.74 4.66 4.42 20.13 19.32 19.74 17.05 16.86 

   6.87 6.48 6.42 5.94 5.73 4.47 4.60 4.40 4.05 

  LLSW-LWSL 1.96 2.03 1.54 1.34 7.35 6.31 6.24 -0.37 1.11 

     3.07 3.15 2.50 2.20 2.85 2.00 2.26 -0.13 0.41 

 

Table 4.33 Strategy Profitability – Early Stage Contrarian DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSW 1.30 1.27 1.32 1.33 1.20 

   4.60 4.60 4.89 4.95 4.47 

  LLSL 1.12 1.12 1.15 1.20 1.27 

   3.99 4.45 4.77 5.18 5.51 

  LLSL-LWSW -0.18 -0.15 -0.17 -0.13 0.07 

    -0.61 -0.56 -0.70 -0.57 0.30 

 6 LWSW 1.44 1.48 1.46 1.37 1.18 

   4.96 5.21 5.21 4.95 4.31 

  LLSL 0.98 1.00 1.01 1.11 1.20 

   3.67 3.96 4.16 4.80 5.15 

  LLSL-LWSW -0.46 -0.48 -0.45 -0.26 0.02 

    -1.53 -1.73 -1.69 -1.06 0.07 

 9 LWSW 1.53 1.55 1.45 1.32 1.19 

   5.11 5.41 5.12 4.72 4.29 

  LLSL 0.84 0.86 0.96 1.07 1.15 

   3.10 3.47 3.97 4.55 4.88 

  LLSL-LWSW -0.69 -0.69 -0.49 -0.25 -0.04 

    -2.29 -2.46 -1.82 -0.98 -0.18 

 12 LWSW 1.33 1.40 1.32 1.24 1.12 

   4.55 4.83 4.57 4.34 3.98 

  LLSL 0.84 0.94 1.05 1.14 1.21 

   3.15 3.68 4.16 4.65 5.01 

  LLSL-LWSW -0.49 -0.46 -0.28 -0.10 0.10 

    -1.62 -1.59 -0.98 -0.38 0.37 
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For comparison purposes the monthly profits of the early stage contrarian strategy are 

presented in Table 4.33. The (60/6,6) base case strategy returns a loss of 0.45% per 

month (t-value -1.69). The findings show that the arbitrage portfolios returns are 

negative for all formation/holding periods strategies as the short LWSW portfolio 

outperforms the long LLSL portfolio in all cases except for the 12 month holding period 

60/3, 60/6 and 60/9 cases.  

 

Thus, as expected, the early stage strategy underperforms the late stage and pure 

contrarian strategies as the long LLSL portfolio of the early stage contrarian contains 

those long term losers LL that are “leftover” from the long LLSW portfolio of the early 

stage contrarian.  Those long term loser indices that have performed relatively poorly 

over the short term are seen to be not yet ready to reverse. 

 

Table 4.34 Quarterly and Yearly Returns – Early Stage Contrarian DEV 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSW 3.90 4.14 3.90 2.61 15.72 11.61 14.27 16.70 17.31 

   5.27 5.64 5.33 3.65 5.07 3.36 4.60 4.81 4.07 

  LLSL 3.44 3.56 3.79 4.60 16.80 19.07 18.82 18.02 18.02 

   5.10 5.07 5.49 6.51 5.05 5.28 4.41 4.54 4.11 

  LLSL-LWSW -0.46 -0.58 -0.10 1.99 1.08 7.47 4.55 1.33 0.71 

    -0.60 -0.77 -0.14 3.00 0.36 2.65 1.68 0.81 0.35 

 6 LWSW 4.55 4.34 3.40 2.01 15.46 11.45 15.17 16.18 17.54 

   5.81 5.87 4.66 2.76 4.82 3.12 4.98 4.94 4.20 

  LLSL 3.10 3.10 3.82 4.62 15.76 18.81 18.38 18.21 18.97 

   4.33 4.54 5.84 6.29 4.84 5.30 4.41 4.37 4.23 

  LLSL-LWSW -1.46 -1.24 0.42 2.60 0.30 7.35 3.21 2.04 1.43 

    -1.77 -1.67 0.59 3.54 0.09 2.40 1.18 1.07 0.57 

 9 LWSW 4.77 4.06 3.03 2.50 15.55 11.47 14.37 16.00 18.05 

   6.06 5.50 4.15 3.48 4.73 3.06 4.95 4.70 4.12 

  LLSL 2.68 3.17 3.80 4.39 15.36 18.06 18.38 18.46 19.19 

   3.89 4.60 5.30 5.73 4.31 4.94 4.33 4.08 4.32 

  LLSL-LWSW -2.09 -0.89 0.77 1.90 -0.18 6.59 4.01 2.46 1.14 

    -2.63 -1.15 0.95 2.47 -0.05 2.10 1.26 1.17 0.42 

 12 LWSW 4.28 3.75 2.98 2.42 14.63 11.86 15.02 15.94 17.43 

   5.47 4.85 4.01 3.40 4.30 3.11 4.98 4.34 3.97 

  LLSL 2.94 3.51 3.90 4.61 16.54 18.14 17.63 18.02 20.15 

   4.00 4.64 5.38 5.96 4.24 5.15 4.09 3.84 4.48 

  LLSL-LWSW -1.34 -0.24 0.91 2.18 1.91 6.28 2.61 2.08 2.73 

    -1.58 -0.28 1.12 2.76 0.49 2.01 0.84 0.98 0.91 

 

The post holding quarterly and yearly returns of the developed early stage contrarian 

strategy are shown in Table 4.34. The findings confirm that the strategy underperforms 
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the late stage contrarian strategy over the first three quarters. The negative results in 

the first two quarters (shaded in table) do not indicate reversal. Instead, reversal begins 

in quarter 3. The arbitrage portfolio displays significant entries only in quarter 4 with the 

60/6 formation period base case strategy showing a return of 2.6% (t-value 3.54) in this 

period.  

 

Figure 4.13 charts the post holding cumulative monthly returns of the early stage and 

late stage contrarian strategies for the 60/6 formation period base case strategy. The 

graph shows the upward trend of the late stage strategy that reaches 15.81% by the 

end of month 36. The early stage strategy, negative for the first 10 months, recovers to 

reach 8.4% by the end of period. As previous tables indicate, the late stage strategy 

reverses for the first 36 months, while the early stage strategy does not reverse 

immediately. The early stage strategy loses money (as shown in Table 4.33) and the 

graph shows why. The early stage strategy is on average, not ready to reverse for 

another 9 months.  

 

Figure 4.13 Cumulative Returns of Early/Late Stage Contrarian Strategies DEV 
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4.3.4.2 Emerging Countries 

The results of the late stage contrarian strategy applied on the emerging countries are 

presented in Table 4.35. The (60/6,6) base case strategy yields a significant 1.62% per 

month (t-value 2.19) which is economically superior to the pure contrarian base case58 

profit of 0.95% (t-value 1.53) shown in Table 4.13, and also higher than the developing 

markets late stage contrarian profit of 0.82% (t-value 3.42) shown in Table 4.31. The 

findings show that in 11 out of 15 cases the returns for the arbitrage portfolio are higher 

than the returns of the same strategy on the developed markets, results that are 

significant at either the 5% or 10% level. For each formation period the highest profit is 

given by a different holding period, confirming the volatile environment of the emerging 

markets.  

 

Table 4.35 Strategy Profitability – Late Stage Contrarian EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSL 0.74 0.71 0.57 0.53 0.58 

   0.96 1.00 0.82 0.77 0.87 

  LLSW 1.41 1.62 1.83 1.87 1.81 

   1.88 2.32 2.68 2.77 2.74 

  LLSW-LWSL 0.67 0.91 1.26 1.34 1.23 

   0.84 1.25 1.78 2.01 1.92 

 6 LWSL 0.23 0.22 0.16 0.32 0.24 

   0.31 0.30 0.23 0.47 0.36 

  LLSW 1.67 1.50 1.78 1.79 1.70 

   2.14 2.11 2.59 2.64 2.55 

  LLSW-LWSL 1.44 1.28 1.62 1.47 1.46 

   1.62 1.61 2.19 2.13 2.22 

 9 LWSL -0.04 0.07 0.31 0.32 0.36 

   -0.06 0.11 0.47 0.48 0.54 

  LLSW 1.76 1.66 1.77 1.65 1.66 

   2.29 2.39 2.56 2.45 2.50 

  LLSW-LWSL 1.80 1.59 1.46 1.33 1.30 

   2.22 2.13 2.04 1.97 1.99 

 12 LWSL 0.29 0.32 0.40 0.45 0.52 

   0.40 0.47 0.58 0.66 0.81 

  LLSW 1.68 1.45 1.62 1.60 1.65 

   2.40 2.13 2.37 2.43 2.51 

  LLSW-LWSL 1.40 1.13 1.21 1.15 1.13 

   1.81 1.56 1.71 1.73 1.79 

 

As with the early/late stage momentum strategies applied on the emerging indices, the 

number of observations available is greatly reduced as some indices don’t have five 

                                                 
58

 Paired two sample means test shows a t-value of -1.61.  
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years of data for all formation periods. The profits of the zero-cost strategy in Table 

4.35 economically outperform those of the pure contrarian strategy in all cases 

indicating that investors can apply the double dependent late stage contrarian strategy 

on the emerging indices to achieve superior returns. 

 

The post-holding period return of the late stage contrarian strategy are presented in 

Table 4.36. The results are positive in all quarters for all formation cases indicating 

reversal, although they are significant only in few cases. Similarly the only significant 

results are given in year 1, with the 60/6 base case (bold in table) showing a return of 

17% (t-value 2.17). The yearly entries of the arbitrage portfolio follow a rising and 

falling pattern that turn into negative returns by year 5. This indicates that the 

contrarian cycle is much shorter in the emerging market environment as the reversal 

has come to an end.  

 

Table 4.36 Quarterly and Yearly Returns – Late Stage Contrarian EM 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSL 2.36 1.55 1.86 4.09 10.90 15.93 18.55 15.26 24.12 

   1.18 0.71 0.87 2.16 1.33 2.24 2.23 1.47 2.13 

  LLSW 5.15 6.29 5.78 6.10 24.88 20.99 19.84 22.68 22.19 

   2.52 2.96 2.70 3.11 3.00 2.12 2.11 2.23 1.69 

  LLSW-LWSL 2.79 4.74 3.92 2.01 13.98 5.06 1.29 7.41 -1.93 

   1.31 1.93 1.86 1.14 1.79 0.88 0.17 0.74 -0.18 

 6 LWSL 0.96 0.79 2.45 1.90 6.64 16.81 18.69 14.83 25.96 

   0.46 0.36 1.30 1.01 0.82 2.11 2.32 1.39 2.21 

  LLSW 4.87 6.30 5.26 5.40 23.64 21.23 20.47 21.82 24.20 

   2.34 3.04 2.49 2.73 2.80 2.11 2.32 2.24 1.83 

  LLSW-LWSL 3.91 5.51 2.82 3.50 17.00 4.42 1.78 6.99 -1.76 

   1.65 2.43 1.41 1.77 2.17 0.80 0.27 0.67 -0.17 

 9 LWSL 0.37 1.94 1.99 3.24 8.33 14.99 20.14 14.59 25.12 

   0.20 1.00 0.97 1.69 1.05 2.03 2.42 1.39 2.25 

  LLSW 5.29 5.88 4.03 5.65 22.52 23.28 18.72 19.90 24.37 

   2.58 2.75 2.04 2.82 2.71 2.32 2.22 1.95 1.86 

  LLSW-LWSL 4.91 3.94 2.05 2.42 14.18 8.29 -1.43 5.32 -0.75 

   2.47 1.79 0.98 1.36 1.87 1.65 -0.23 0.49 -0.07 

 12 LWSL 1.28 1.89 2.69 3.83 10.64 13.81 16.52 20.73 24.32 

   0.64 0.90 1.36 2.25 1.29 2.10 1.98 1.82 2.29 

  LLSW 4.54 5.58 4.60 5.88 22.91 23.88 15.94 20.63 23.91 

   2.23 2.69 2.32 2.88 2.63 2.39 1.84 1.87 1.87 

  LLSW-LWSL 3.26 3.69 1.91 2.05 12.27 10.07 -0.59 -0.10 -0.41 

   1.60 1.67 1.00 1.23 1.52 1.87 -0.08 -0.01 -0.04 
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As predicted, the early stage contrarian combination is not profitable, and this is clearly 

evident when applied on the emerging indices as well. Table 4.37 presents the monthly 

portfolio returns of the strategy, showing insignificant arbitrage portfolio returns. The 

(60/6,6) base case strategy generates a negative return of -0.37% per month (t-value   

-0.57), which is inferior to the base case pure contrarian profit presented in Table 4.13 

and also to the late stage contrarian profit shown in Table 4.35.  

 

Table 4.37 Strategy Profitability – Early Stage Contrarian EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSW 0.73 1.02 1.21 1.12 0.78 

   1.29 1.82 2.13 1.93 1.34 

  LLSL 1.47 1.09 0.97 1.10 1.13 

   1.68 1.58 1.47 1.59 1.56 

  LLSL-LWSW 0.74 0.07 -0.24 -0.03 0.34 

    0.79 0.10 -0.39 -0.04 0.51 

 6 LWSW 1.22 1.41 1.48 1.26 1.01 

   2.03 2.49 2.55 2.12 1.71 

  LLSL 1.07 1.35 1.11 1.28 1.29 

   1.35 1.85 1.59 1.80 1.79 

  LLSL-LWSW -0.14 -0.06 -0.37 0.02 0.28 

    -0.18 -0.09 -0.57 0.03 0.41 

 9 LWSW 1.36 1.48 1.38 1.26 0.92 

   2.25 2.41 2.21 2.00 1.48 

  LLSL 0.80 1.05 1.17 1.53 1.38 

   0.98 1.42 1.59 1.97 1.82 

  LLSL-LWSW -0.56 -0.43 -0.21 0.27 0.46 

    -0.69 -0.56 -0.28 0.35 0.62 

 12 LWSW 1.06 1.25 1.26 1.11 0.78 

   1.75 2.05 2.02 1.75 1.22 

  LLSL 1.10 1.50 1.45 1.64 1.37 

   1.26 1.85 1.86 2.00 1.76 

  LLSL-LWSW 0.04 0.25 0.19 0.53 0.59 

     0.04 0.30 0.24 0.66 0.76 

 

The post-holding entries presented in Table 4.38 follow the same pattern as the early 

stage contrarian results for the developed countries where the reversal starts later in 

quarters 3 and 4. The yearly entries for the 60/6 base case, show that, with the 

exception of year 4 negative result, the reversal continues until year 5.  
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Table 4.38 Quarterly and Yearly Returns – Early Stage Contrarian EM 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSW 3.24 4.40 3.50 0.86 13.08 13.65 18.30 18.40 14.69 

   2.03 2.54 1.88 0.52 1.81 1.48 2.04 1.82 1.48 

  LLSL 3.46 3.34 4.29 5.68 18.24 26.58 19.24 23.97 24.79 

   1.70 1.62 1.91 2.10 2.08 3.05 1.55 2.04 2.32 

  LLSL-LWSW 0.22 -1.07 0.79 4.82 5.17 12.93 0.95 5.58 10.10 

    0.11 -0.61 0.40 2.00 0.75 1.61 0.11 0.57 1.12 

 6 LWSW 4.39 4.72 3.10 2.44 16.06 12.40 18.73 18.34 13.17 

   2.73 2.69 1.57 1.39 2.11 1.44 1.97 1.85 1.38 

  LLSL 4.10 3.54 5.29 6.36 20.20 26.03 17.66 25.36 21.60 

   1.95 1.67 2.23 2.45 2.29 3.09 1.34 2.00 2.03 

  LLSL-LWSW -0.29 -1.18 2.19 3.93 4.14 13.63 -1.08 7.02 8.43 

    -0.14 -0.59 1.05 1.77 0.56 1.78 -0.11 0.67 0.98 

 9 LWSW 4.67 3.99 3.46 1.41 15.00 13.85 17.49 18.47 13.92 

   2.63 2.14 1.84 0.83 1.95 1.53 1.89 1.82 1.42 

  LLSL 3.33 4.51 7.24 6.05 22.16 22.61 19.86 28.41 21.54 

   1.57 2.05 2.71 2.35 2.34 2.65 1.50 2.36 1.92 

  LLSL-LWSW -1.34 0.52 3.78 4.64 7.16 8.76 2.37 9.94 7.62 

    -0.58 0.25 1.75 2.02 0.85 1.15 0.23 1.00 0.75 

 12 LWSW 3.86 3.85 2.80 1.16 12.92 14.99 19.14 14.27 14.67 

   2.29 2.15 1.45 0.63 1.76 1.56 2.00 1.49 1.43 

  LLSL 4.90 4.84 6.33 5.32 21.49 21.28 23.54 27.51 22.60 

   2.13 2.16 2.42 2.13 2.43 2.42 1.95 2.67 1.88 

  LLSL-LWSW 1.04 0.99 3.53 4.16 8.56 6.30 4.39 13.23 7.92 

    0.43 0.48 1.54 1.77 1.12 0.75 0.51 1.55 0.75 

 

The early stage and late stage contrarian strategies for the emerging countries are 

shown in Figure 4.14 which graphs the post formation cumulative monthly returns of 

the 60/6 formation base case strategy for up to 36 months. As Table 4.38 indicates the 

early stage strategy does not reverse immediately. The trend becomes positive after 

month 7 reaching 19.7% by month 24, after which it starts a downward drift which 

indicates an end to the reversal of returns. In contrast, the late stage strategy shows an 

increasing trend from the first month.  

 

This indicates reversal that, with the exception of a small dip in month 25, continues 

with a positive increasing trend that reaches 17.67% by the end of month 36. The 

analysis performed on the emerging markets shows various investment possibilities, 

where investors can apply both the early stage and the late stage contrarian strategies, 

depending on their risk profile and desired holding period. 
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Figure 4.14 Cumulative Returns of Early/Late Stage Contrarian Strategies EM 
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4.3.4.3 All Countries 

As with the other analyses performed on all indices, applying the early/late stage 

contrarian strategy on the combined two groups proves more profitable. The results 

presented in Table 4.39 shows that the late stage contrarian strategy applied on all 

indices performs better than the developed and emerging late stage. The (60/6,6) 

formation/holding base case strategy earns a robust profit of 1.04% per month with a 

large t-value of 3.61 outperforming59 the pure contrarian profit of 0.76% per month (t-

value 3.21) for the (60,6) base case strategy shown in Table 4.15. With the exception 

of the (60/3,1) and (60/3,3) cases all arbitrage portfolio returns in Table 4.39 earn 

statistically significant profits confirming the superiority of the late stage contrarian 

strategy.  

 

The all countries late stage contrarian strategy returns are robust as Table 4.39 shows 

that apart from the base case, the other most significant monthly returns are given in 

the 9th month holding period for the 60/6 formation strategy, in the 6th month for the 

60/9 strategy and the 12th month holding period for the 60/3 and 60/12 formation cases.  

                                                 
59

 Only economically; t-value of the paired two sample means test is 0.13.  
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Table 4.39 Strategy Profitability – Late Stage Contrarian ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSL 1.01 1.16 1.00 0.90 0.89 

   3.37 4.02 3.42 3.08 3.07 

  LLSW 1.46 1.57 1.64 1.76 1.73 

   4.92 5.17 5.67 6.18 6.13 

  LLSW-LWSL 0.45 0.40 0.64 0.87 0.84 

   1.45 1.35 2.29 3.23 3.26 

 6 LWSL 0.92 0.94 0.81 0.81 0.85 

   2.94 3.10 2.68 2.69 2.87 

  LLSW 1.57 1.75 1.86 1.90 1.79 

   5.12 5.74 6.41 6.65 6.38 

  LLSW-LWSL 0.65 0.81 1.04 1.09 0.94 

   2.08 2.66 3.61 3.99 3.61 

 9 LWSL 0.83 0.87 0.82 0.86 0.88 

   2.72 2.89 2.75 2.94 3.04 

  LLSW 1.79 1.88 1.87 1.83 1.77 

   5.80 6.14 6.27 6.22 6.15 

  LLSW-LWSL 0.96 1.01 1.05 0.96 0.89 

   2.92 3.29 3.59 3.52 3.46 

 12 LWSL 0.97 0.95 0.97 0.95 0.92 

   3.20 3.21 3.25 3.26 3.17 

  LLSW 1.80 1.76 1.69 1.69 1.68 

   6.06 6.01 5.79 5.89 5.90 

  LLSW-LWSL 0.84 0.81 0.72 0.74 0.76 

    2.67 2.74 2.57 2.82 3.04 

 

Table 4.40 Quarterly and Yearly Returns – Late Stage Contrarian ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSL 3.56 2.50 1.69 2.71 11.50 11.67 12.91 13.39 16.23 

   4.51 3.04 2.09 3.40 2.94 3.46 4.26 3.91 4.11 

  LLSW 4.84 5.25 6.07 5.08 23.07 21.29 22.44 19.92 22.91 

   5.45 6.04 7.11 6.16 5.88 4.92 4.93 4.37 4.84 

  LLSW-LWSL 1.27 2.75 4.39 2.36 11.57 9.62 9.53 6.53 6.68 

   1.51 3.20 5.44 3.30 3.65 3.37 2.56 2.01 1.84 

 6 LWSL 2.87 2.06 2.00 3.07 11.17 11.47 12.76 14.25 15.63 

   3.55 2.41 2.44 3.93 2.76 3.56 3.91 3.68 4.16 

  LLSW 5.42 6.02 5.95 4.67 24.40 20.91 21.88 20.34 22.93 

   6.13 7.00 6.89 5.60 5.83 4.84 4.89 4.61 4.78 

  LLSW-LWSL 2.55 3.96 3.95 1.60 13.23 9.43 9.12 6.09 7.30 

   3.07 4.68 4.95 2.28 4.23 3.16 2.51 2.26 2.14 

 9 LWSL 2.64 2.34 2.44 2.92 11.42 10.54 13.13 14.25 15.80 

   3.28 2.84 3.10 3.89 2.95 3.43 3.93 3.88 4.26 

  LLSW 5.80 5.74 5.11 5.03 23.64 22.49 22.30 19.10 23.13 

   6.54 6.47 6.29 6.07 5.85 5.13 5.05 4.55 4.71 

  LLSW-LWSL 3.17 3.40 2.67 2.10 12.22 11.95 9.17 4.86 7.33 

   3.81 4.10 3.68 3.12 4.39 3.79 2.72 1.82 2.14 

 12 LWSL 2.94 2.93 2.40 2.59 11.83 10.30 12.72 15.07 16.05 

   3.60 3.54 3.16 3.39 3.18 3.32 3.67 3.82 4.30 

  LLSW 5.39 4.90 5.01 5.08 22.14 22.36 21.99 19.34 22.08 

   6.50 5.78 6.20 6.24 5.63 5.14 5.00 4.54 4.68 

  LLSW-LWSL 2.45 1.98 2.61 2.49 10.31 12.06 9.27 4.27 6.02 

   3.03 2.52 3.73 3.85 3.79 3.66 2.72 1.76 1.69 
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The post holding quarterly and yearly returns of the late stage contrarian strategy are 

presented in Table 4.40. The results indicate a strong reversal with positive and 

significant returns in all quarters. This reversal continues throughout the five years as 

the 60/6 base case strategy shows significant profits that remain positive across all 

years.  

 

The results of the early stage contrarian strategy applied on all indices are presented in 

Table 4.41. The (60/6,6) base case strategy yields -0.32% per month (t-value 1.03) 

inferior to both the pure contrarian and late stage contrarian strategies in Tables 4.14 

and 4.39. As expected the findings show insignificant arbitrage portfolio profits for all 

formation/holding periods since the strategy’s short portfolio outperforms or performs 

as well as the long portfolio. 

 

Table 4.41 Strategy Profitability – Early Stage Contrarian ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 3 LWSW 1.28 1.04 1.24 1.27 1.15 

   4.16 3.52 4.28 4.43 4.06 

  LLSL 1.38 1.26 1.32 1.38 1.49 

   4.24 4.35 4.65 4.89 5.26 

  LLSL-LWSW 0.10 0.22 0.08 0.11 0.33 

    0.28 0.74 0.28 0.41 1.26 

 6 LWSW 1.37 1.26 1.43 1.36 1.19 

   4.58 4.27 4.88 4.69 4.15 

  LLSL 1.27 1.08 1.11 1.25 1.42 

   4.03 3.61 3.70 4.21 4.80 

  LLSL-LWSW -0.11 -0.19 -0.32 -0.11 0.22 

    -0.31 -0.58 -1.03 -0.38 0.78 

 9 LWSW 1.46 1.34 1.42 1.30 1.16 

   4.78 4.50 4.75 4.39 3.93 

  LLSL 1.05 0.95 1.09 1.32 1.44 

   3.31 3.10 3.64 4.42 4.85 

  LLSL-LWSW -0.41 -0.39 -0.33 0.01 0.28 

    -1.20 -1.20 -1.04 0.05 0.92 

 12 LWSW 1.32 1.25 1.27 1.21 1.12 

   4.30 4.18 4.25 4.04 3.78 

  LLSL 1.03 1.07 1.28 1.45 1.54 

   3.11 3.34 4.06 4.66 4.98 

  LLSL-LWSW -0.29 -0.19 0.00 0.24 0.41 

    -0.80 -0.55 0.01 0.74 1.31 

 

In contrast, the post formation quarterly and yearly returns displayed in Table 4.42 

indicate that as with the developed and emerging markets, the early stage contrarian 
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strategy underperforms the late stage contrarian strategy over the first three quarters. 

The negative results in quarter 1 and 2 (shaded in table) suggest that the reversal does 

not occur immediately; it begins in quarter 3 and continues throughout the five years.  

 

Table 4.42 Quarterly and Yearly Returns – Early Stage Contrarian ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 3 LWSW 3.25 4.35 3.78 2.66 15.07 11.69 13.95 14.13 16.11 

   3.96 5.25 4.68 3.50 4.63 3.34 3.75 3.69 4.19 

  LLSL 3.95 4.21 4.37 5.71 19.90 22.31 20.47 21.99 21.16 

   4.70 4.88 4.95 6.12 5.02 5.56 4.52 5.10 4.75 

  LLSL-LWSW 0.69 -0.14 0.59 3.04 4.82 10.61 6.52 7.86 5.05 

    0.79 -0.16 0.69 3.58 1.41 3.58 2.25 2.95 1.71 

 6 LWSW 3.94 4.80 3.47 2.31 15.41 11.89 14.09 13.27 16.70 

   4.68 5.74 4.27 2.86 4.67 3.20 3.95 3.84 4.04 

  LLSL 3.36 3.44 4.50 6.12 18.57 22.69 21.03 21.57 21.14 

   3.87 3.89 4.90 6.53 4.89 5.43 4.57 4.81 4.77 

  LLSL-LWSW -0.59 -1.35 1.03 3.81 3.16 10.80 6.94 8.30 4.44 

    -0.62 -1.47 1.12 4.12 0.86 3.23 2.30 2.46 1.30 

 9 LWSW 4.18 4.51 3.02 2.46 15.16 12.82 13.73 13.27 16.53 

   4.90 5.19 3.65 2.93 4.41 3.29 3.77 3.63 4.02 

  LLSL 2.98 3.72 5.33 5.76 19.33 21.11 20.62 22.81 20.93 

   3.40 4.25 5.39 6.01 4.72 5.06 4.39 4.82 4.66 

  LLSL-LWSW -1.20 -0.79 2.31 3.30 4.17 8.29 6.89 9.54 4.41 

    -1.25 -0.83 2.29 3.39 1.01 2.49 2.01 2.81 1.28 

 12 LWSW 3.88 3.92 3.06 2.78 14.75 13.06 14.13 12.45 16.28 

   4.60 4.53 3.60 3.45 4.18 3.33 4.03 3.60 3.92 

  LLSL 3.39 4.56 5.43 5.70 20.82 21.24 20.92 22.57 21.99 

   3.56 4.76 5.41 5.80 4.75 5.02 4.41 4.82 4.77 

  LLSL-LWSW -0.49 0.63 2.37 2.92 6.07 8.18 6.79 10.12 5.71 

    -0.48 0.62 2.27 2.94 1.40 2.39 1.92 2.77 1.65 

 

Figure 4.15 presents the post holding cumulative monthly returns of the 60/6 formation 

strategy for the early/late stage contrarian strategies applied on all indices. Both 

strategies follow an upward trend, however, as shown in Table 4.42, for the early stage 

strategy the reversal starts later in month 9. As predicted the results of the late stage 

contrarian strategy outperform those of the early stage strategy indicating that those 

indices that are toward the end of their contrarian cycle which have also started to 

reverse are able to derive a superior outcome 
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Figure 4.15 Cumulative Returns of Early/Late Stage Contrarian Strategies ALL 
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4.3.4.4 Risk-adjusted Early/Late Stage Contrarian Profits 

The profits of the early/late stage contrarian strategy have also been risk-adjusted 

using the same two and three factor models applied on the other strategies, to 

determine whether these returns are a reward for bearing risk. Table 4.43 shows the 

regression coefficients of the two models and the corresponding White-corrected t-

values for the loser, winner and the zero-cost portfolio of the (60/6,6) formation/holding 

base case strategy for both the early and late stage contrarian profits.  

 

As mentioned previously, the intercept alpha of the regression determines whether the 

models are able to explain the excess returns of the portfolios regressed, if it shows to 

be statistically different from zero. Column 2 of Table 4.43 also shows the unadjusted 

annualised returns of the portfolios analysed, which are compared with the annualised 

alpha in column 3.  

 

Panel A reports the developed countries regression results showing that for late stage 

contrarian profits, the two regression models actually increase the risk-adjusted returns 
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to 10.34% and 10.53% per year (t-values 3.39 and 3.26) from a 9.84% unadjusted 

return for the zero-cost portfolio. Notably, the long LLSW portfolio of the late stage 

strategy maintains a significant return of over 6.5% per year after being adjusted by 

both models. Since the unadjusted early stage contrarian profits are low and 

insignificant, it is expected that the two regression models will show insignificant risk-

adjusted alphas, similar to the unadjusted returns displayed in column 2. Compared to 

the risk-adjusted profits presented in panel A of Table 4.17 it is clear that the early 

stage strategy is also inferior to the pure contrarian strategy as well. 

 

Panel B of Table 4.43 presents the emerging markets early/late stage regression 

results. For the profitable late stage contrarian strategy, the 19.06% per year risk-

adjusted return of the two factor model is still significant (t-value 2.08) and similar to the 

unadjusted 19.44% return.  Although the Fama and French three-factor model is able 

to explain some of the abnormal excess returns of the zero-cost portfolio, the 17.32% 

risk-adjusted profits are significant at the 10% level (t-value 1.85). As expected, for the 

early stage strategy, the intercept of the arbitrage portfolio is negative and insignificant 

for both regressions, similar to the unadjusted return presented in column 2. 

 

Panel C shows the regression results of both early and late momentum strategies for 

all indices combined. Risk-adjusting the zero-cost investment profits of the late stage 

contrarian strategy indicates that the two models fail to explain the excess returns by 

showing significant alphas at the 1% level of 13.32% and 13.57% (t-values of 3.77 and 

3.60, respectively). These returns are even higher than the unadjusted returns of 

12.48% presented in column 2. Panel C also shows that the profitability of the late 

stage strategy comes mostly from the long LLSW portfolio which displays significant 

profits of 9.47% and 9.25% (t-values 3.38 and 3.12, respectively) even after risk 

adjustment. Compared to Table 4.17, the performance of the late stage strategy is 

superior to the pure contrarian risk-adjusted strategy. Similar to the other groups of 
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indices, the early stage contrarian profits remain insignificant after risk adjustment with 

both models showing negative alphas of 3.37% and 2.37% per year.  

 

 

Table 4.43 Risk-adjusted Early/Late Stage Contrarian Profits 

Panel A: Developed Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSW 0.1752 0.0513 2.1661 1.0139 18.4511 0.0061 0.0526 56.0%   

LLSL 0.1212 0.0031 0.1441 0.8040 14.8575 0.2534 2.8216 44.9%   

LLSL-LWSW -0.0540 -0.0482 -1.4892 -0.2099 -2.6428 0.2472 1.6129 3.8%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) Βhml t(βhml) Adj R2 

LWSW 0.1752 0.0357 1.4835 1.0244 18.2983 0.0025 3.3669 0.0013 1.8549 57.9% 

LLSL 0.1212 -0.0009 -0.0382 0.7937 13.9608 0.0018 2.6500 0.0013 1.9313 45.2% 

LLSL-LWSW -0.0540 -0.0366 -1.1046 -0.2306 -2.8100 -0.0007 -0.6417 0.0000 -0.0181 2.9% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSL 0.0972 -0.0335 -1.6163 1.0609 20.5932 0.1423 1.6236 61.8%   

LLSW 0.1956 0.0698 2.8844 0.9096 12.8237 0.2779 2.6410 49.6%   

LLSW-LWSL 0.0984 0.1034 3.3865 -0.1513 -1.6673 0.1356 1.0198 1.9%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWSL 0.0972 -0.0396 -1.8604 1.0656 20.0555 0.0012 2.1831 0.0012 2.0032 62.1% 

LLSW 0.1956 0.0657 2.6146 0.8950 12.9742 0.0021 3.2093 0.0013 1.8173 50.0% 

LLSW-LWSL 0.0984 0.1053 3.2648 -0.1706 -1.8603 0.0009 1.0501 0.0001 0.1409 1.7% 

           

Panel B: Emerging Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSW 0.1776 0.0648 1.0397 1.1486 6.4842 0.2292 0.9196 35.3%   

LLSL 0.1332 0.0200 0.2717 1.1567 6.5079 0.2125 0.6806 24.4%   

LLSL-LWSW -0.0444 -0.0448 -0.5546 0.0081 0.0412 -0.0167 -0.0516 -1.3%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWSW 0.1776 0.0525 0.8381 1.1486 6.4836 0.0040 2.7549 0.0018 0.9392 37.8% 

LLSL 0.1332 0.0203 0.2652 1.1301 5.8546 0.0021 0.9656 0.0004 0.1913 24.3% 

LLSL-LWSW -0.0444 -0.0322 -0.4084 -0.0184 -0.0957 -0.0019 -0.9882 -0.0013 -0.5083 -1.3% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSL 0.0192 -0.0976 -1.2797 1.2560 7.1285 0.1326 0.4113 29.1%   

LLSW 0.2136 0.0931 1.3478 1.2662 7.9203 0.2535 0.7157 30.4%   

LLSW-LWSL 0.1944 0.1906 2.0776 0.0103 0.0554 0.1208 0.2735 -1.2%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWSL 0.0192 -0.0916 -1.2002 1.1390 6.5228 0.0046 2.5736 -0.0014 -0.6556 34.0% 

LLSW 0.2136 0.0816 1.1127 1.2700 7.8925 0.0037 1.9028 0.0018 0.8335 31.7% 

LLSW-LWSL 0.1944 0.1732 1.8451 0.1311 0.7300 -0.0009 -0.3740 0.0032 1.1689 -0.1% 
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Panel C: All Countries 

Early Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSW 0.1716 0.0484 1.8349 0.9954 16.7003 0.0285 0.2234 49.1%   

LLSL 0.1332 0.0148 0.4762 0.8472 11.8054 0.1760 1.0970 32.8%   

LLSL-LWSW -0.0384 -0.0337 -0.8717 -0.1482 -1.7207 0.1475 0.7159 0.9%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWSW 0.1716 0.0354 1.3081 1.0013 16.5467 0.0023 3.2746 0.0012 1.4540 50.4% 

LLSL 0.1332 0.0117 0.3756 0.8138 11.2251 0.0028 2.5282 0.0004 0.4115 34.4% 

LLSL-LWSW -0.0384 -0.0237 -0.6045 -0.1875 -2.0779 0.0004 0.3307 -0.0008 -0.5944 0.7% 

           

Late Stage 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWSL 0.0972 -0.0385 -1.6074 1.1264 18.6475 0.1736 1.5202 57.5%   

LLSW 0.2232 0.0947 3.3798 0.9209 11.0737 0.3352 1.9847 41.2%   

LLSW-LWSL 0.1248 0.1332 3.7723 -0.2055 -1.9125 0.1616 0.7339 2.4%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWSL 0.0972 -0.0433 -1.7409 1.1174 18.7528 0.0018 2.7520 0.0010 1.2479 57.9% 

LLSW 0.2232 0.0925 3.1225 0.8985 11.3456 0.0023 2.4804 0.0013 1.5221 41.2% 

LLSW-LWSL 0.1248 0.1357 3.6033 -0.2190 -2.0793 0.0005 0.4905 0.0003 0.2755 1.9% 

           

 

These results clearly show that the late stage contrarian strategy outperforms the early 

stage strategy, generating profits that are statistically significant across all groups of 

indices and robust to regression risk adjustment.  

 

4.3.5 Independent Momentum/Contrarian Strategies 

The analysis of the early/late momentum and contrarian strategies performed in the 

last two sections has indicated the superiority of a combined strategy over the pure 

momentum or contrarian cases. Another way of investigating the profitability of the 

joined momentum and contrarian strategies is to form a double independent strategy 

where momentum and contrarian are applied separately on the same indices, and then 

the two methods are combined to form the overall arbitrage portfolio. Previously, no 

research has been performed that investigates the independent momentum and 

contrarian strategies at company or index level. It is predicted that by appropriately 

merging the best performing and worst performing portfolios of both strategies, the 

overall zero investment portfolio profits will outperform the profits of the individual 

momentum and contrarian strategies. 
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The independent momentum/contrarian strategy’s long portfolio SWLL will consist of 

indices that have performed well over the short term (SW) and that have also 

performed poorly over the long term (LL), while its short portfolio SLLW comprises 

indices that have been losers over the short term (SL) and also winners over the long 

term (LW). Section 4.2.5 above describes the portfolio construction process in detail. 

 

4.3.5.1 Developed Countries 

The results of the independent momentum/contrarian strategy applied to the developed 

markets are presented in Table 4.44 which shows the strategy’s monthly returns of the 

short, long and arbitrage portfolios and the corresponding t-values. It is well known 

from momentum research that the 6 month formation/holding strategy returns the 

highest profits. The contrarian research at company level has provided mixed results 

as to which long term formation/holding period earns the highest profits. Throughout 

the analysis so far, a base case strategy has been singled out for detailed discussion 

with other strategies presented for robustness purposes. To conserve space and to 

allow comparison with the other results explained so far, only the strategy based on 

past 6 month short term and 36, 48 and 60 month long term formation is shown, with 

the discussion emphasising the (6/60,6) base case strategy (bold in tables).   

 

The findings indicate statistically significant returns for the arbitrage portfolios with the 

double independent (6/60,6) base case strategy earning a profit 0.78% per month (t-

value 4.11), marginally better60 than the pure momentum highest return of 0.75% per 

month (t-value 3.89) given by the (6,6) formation/holding combination shown in Table 

4.2. Also the combined strategy performs much better61 than the (60,6) pure contrarian 

strategy profit of 0.49% per month (t-value 2.40) shown in Table 4.11. However, the 

double independent strategy underperforms the double dependent early stage 

                                                 
60

 Paired two sample means test reveals a statistically insignificant value of -0.31. 

61
 t-value of two sample means tests is -1.55. 
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momentum 1.02% return (t-value 4.51) for the (6/60,6) period  as well as the late stage 

contrarian profit of 0.82% per month (t-value 3.42) for the (60/6,6) formation/holding 

period. 

 

Table 4.44 Strategy Profitability – Independent Momentum/Contrarian DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 0.89 0.86 0.79 0.86 0.97 

   3.35 3.40 3.19 3.46 3.91 

  SWLL 1.14 1.33 1.44 1.44 1.38 

   4.46 5.22 5.80 5.78 5.61 

  SWLL-SLLW 0.25 0.47 0.64 0.58 0.41 

    1.05 2.31 3.71 3.43 2.54 

 48 SLLW 0.94 0.99 0.85 0.95 1.02 

   3.58 3.92 3.37 3.84 4.13 

  SWLL 1.43 1.62 1.64 1.62 1.52 

   5.32 6.15 6.47 6.57 6.22 

  SWLL-SLLW 0.49 0.63 0.79 0.67 0.50 

    2.02 3.05 4.45 4.02 3.14 

 60 SLLW 1.04 0.92 0.82 0.92 0.96 

   3.95 3.70 3.28 3.69 3.86 

  SWLL 1.57 1.67 1.60 1.55 1.47 

   5.63 6.32 6.24 6.21 5.87 

  SWLL-SLLW 0.53 0.75 0.78 0.64 0.50 

    2.27 3.70 4.11 3.66 2.98 

 

Table 4.45 Quarterly and Yearly Returns – Independent Momentum/Contrarian DEV 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 2.49 2.08 2.77 3.33 11.34 14.57 17.05 16.92 16.85 

   3.99 3.09 4.08 4.68 3.58 4.83 4.39 4.74 5.21 

  SWLL 3.96 4.49 3.98 3.56 17.43 17.54 17.54 15.24 16.54 

   5.53 6.46 5.68 4.98 5.46 5.15 5.49 4.31 4.85 

  SWLL-SLLW 1.47 2.40 1.20 0.24 6.09 2.97 0.50 -1.68 -0.31 

    2.82 4.60 2.05 0.43 3.30 1.68 0.19 -1.07 -0.14 

 48 SLLW 2.91 2.17 2.88 3.60 12.38 14.55 15.99 17.08 16.84 

   4.53 3.12 4.40 5.53 3.92 5.00 4.66 5.53 5.23 

  SWLL 5.03 4.87 4.19 3.91 19.52 18.15 17.25 16.56 15.91 

   6.41 6.97 6.24 5.74 5.90 5.51 5.49 4.56 5.03 

  SWLL-SLLW 2.11 2.70 1.31 0.32 7.14 3.60 1.26 -0.52 -0.93 

    3.86 5.41 2.56 0.66 4.33 2.09 0.70 -0.28 -0.50 

 60 SLLW 2.74 2.23 3.04 3.64 12.56 14.73 15.85 17.05 15.01 

   4.52 3.49 4.69 5.62 3.91 5.15 4.35 5.06 4.67 

  SWLL 5.11 4.83 4.20 4.19 19.80 19.17 18.01 16.57 16.51 

   7.44 7.20 6.31 6.20 6.14 4.95 4.96 4.70 4.91 

  SWLL-SLLW 2.36 2.60 1.16 0.55 7.25 4.44 2.16 -0.48 1.50 

    4.55 4.90 2.25 1.20 4.12 1.91 1.05 -0.24 0.74 

 

Table 4.45 presents the average compounded returns of the three portfolios of the 

double independent strategy over the first four quarters and the first five years following 

the start of the holding period. The results show significant returns for the base case 
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arbitrage portfolio only for the first three quarters and year 1, with weakly significant 

profits in year 2 as well. Although the base case short portfolio outperforms the long 

portfolio in year 4, indicating a reversal, by year 5 the strategy turns around and 

continues to earn positive returns. 

 

Figure 4.16 Cumulative Returns of Independent Momentum/Contrarian Strategy DEV 

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

number of months

c
u
m
u
la
ti
v
e
 r
e
tu
rn
s

Momentum/Contrarian Profits

 

 

Figure 4.16 graphs the cumulative returns of the 6/60 formation double independent 

base case strategy for the next 36 months showing a trend that increases 

monotonically  reaching 11.71% by month 36.  The chart indicates a continuation in the 

strategy’s profit that increases at a diminishing rate and does not reverse at all during 

the 36 month post holding period.  

 

4.3.5.2 Emerging Countries 

The combined independent momentum/contrarian strategy applied on the emerging 

indices yields economically significant profits, higher than those of the developed 

countries, however due to the low number of observations available the zero-cost 

portfolio returns are statistically significant only in a few cases. The highest return in 
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Table 4.46 of 1.52% per month (t-value 3.10) is given by the  (6/60,6) base case 

combination which clearly outperforms the pure momentum return of 0.99% (t-value 

1.98) shown in Table 4.5 and the pure contrarian return of 0.95% (t-value 1.53) shown 

in Table 4.13 for the same corresponding formation/holding periods62. 

 

Table 4.46 Strategy Profitability – Independent Momentum/Contrarian EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 1.20 0.89 0.69 1.06 1.13 

   2.06 1.52 1.18 1.78 1.91 

  SWLL 1.69 1.48 1.65 1.62 1.49 

   3.29 2.83 3.19 3.12 2.86 

  SWLL-SLLW 0.48 0.59 0.96 0.56 0.36 

   0.85 1.10 1.94 1.18 0.88 

 48 SLLW 0.88 1.13 0.98 1.12 1.26 

   1.49 2.05 1.79 2.02 2.23 

  SWLL 1.32 1.56 1.72 1.58 1.52 

   2.58 2.95 3.11 2.96 2.89 

  SWLL-SLLW 0.44 0.43 0.74 0.46 0.27 

   0.81 0.85 1.64 1.10 0.65 

 60 SLLW 0.81 0.93 0.67 0.75 0.89 

   1.29 1.58 1.14 1.26 1.59 

  SWLL 2.06 2.09 2.20 2.21 1.90 

   3.92 3.81 4.14 4.31 3.87 

  SWLL-SLLW 1.25 1.16 1.52 1.47 1.01 

   2.27 2.17 3.10 3.17 2.25 

 

Compared with the early/late stage strategies, the arbitrage portfolio monthly return of 

the independent  momentum/contrarian strategy is higher than the early stage 

momentum return of 0.49% per month (t-value 0.75) but lower than the late stage 

contrarian return of 1.62% per month (t-value 2.19) presented in tables 4.22 and 4.37. 

Table 4.46 shows that for all holding periods, the strategy based on the past 6 and 60 

months returns generates statistically significant profits of over 1%.  

 

The post holding quarterly and yearly results of the combined momentum/contrarian 

strategy applied on the emerging indices presented in Table 4.47 indicate a more 

erratic behaviour due to the high return volatility present in these countries. The 6/60 

                                                 
62

 Although economically significant, the paired two sample means test shows a t-value of -1.18 for pure 

momentum and independent strategy and a t-value of -1.14 between the pure contrarian and independent 

momentum/contrarian strategy.  
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base case arbitrage portfolio shows a negative entry in quarter 4 indicating the 

beginning of reversal, although the positive profits presented in year 1 to 4 show that 

the reversal is delayed until year 5, which displays a negative return.  

 

Table 4.47 Quarterly and Yearly Returns – Independent Momentum/Contrarian EM 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 2.77 1.05 3.63 4.31 12.15 18.74 12.46 19.55 19.31 

   1.72 0.62 2.27 2.58 1.72 2.46 1.76 2.40 2.36 

  SWLL 4.53 5.42 4.36 4.39 19.76 19.56 21.26 15.99 20.88 

   3.01 3.68 2.95 3.01 3.05 2.82 2.87 2.28 1.91 

  SWLL-SLLW 1.76 4.37 0.73 0.08 7.61 0.83 8.80 -3.56 1.57 

    1.40 3.62 0.60 0.07 2.12 0.19 2.35 -1.09 0.22 

 48 SLLW 3.22 2.00 3.08 3.43 13.19 13.93 17.10 15.32 19.74 

   1.98 1.19 1.92 2.11 1.76 1.86 2.18 2.00 2.13 

  SWLL 5.09 6.54 4.55 3.70 22.35 19.24 20.17 18.61 21.12 

   3.22 3.98 3.14 2.67 3.02 2.39 2.56 2.20 1.74 

  SWLL-SLLW 1.87 4.54 1.47 0.28 9.16 5.31 3.06 3.29 1.37 

    1.33 3.21 1.13 0.23 1.94 1.29 0.72 0.66 0.14 

 60 SLLW 2.78 1.00 2.00 3.17 10.70 13.61 18.21 16.03 17.82 

   1.61 0.53 1.18 1.74 1.30 1.71 2.48 1.62 1.75 

  SWLL 6.29 6.69 5.17 2.96 23.88 14.31 23.30 20.66 17.15 

   3.62 4.27 3.43 1.96 3.15 1.57 2.97 2.13 1.30 

  SWLL-SLLW 3.52 5.69 3.17 -0.21 13.18 0.70 5.09 4.62 -0.67 

    2.16 3.81 2.33 -0.15 2.20 0.17 1.41 0.57 -0.08 

 

Figure 4.17 Cumulative Returns of Independent Momentum/Contrarian Strategy EM 
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Figure 4.17 charts the US denominated cumulative returns of the zero-cost portfolio of 

the 6/60 base case combined strategy for 36 months following the end of formation 

period. The graph shows an increasing trend that peaks to 12.6% in month 9. For the 
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next 10 months the returns are flat after which they start to reverse, only to bounce 

back and continue with a positive trend until the end of month 36.  

 

4.3.5.3 All Countries 

The profits of the independent momentum/contrarian strategy are higher and significant 

as well when the sample is increased to include all indices. The results of the analysis 

presented in Table 4.48 indicate that the 6/60 formation period base case yields the 

greatest return of 1.05% per month with a very large t-value of 5.20. With regard to the 

robustness of this result, the table entries show that the strategy’s profits are significant 

at the 5% level in every case. Interestingly, the highest returns are given when the 

portfolios are held for 6 months.  

 

Table 4.48 Strategy Profitability – Independent Momentum/Contrarian ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 36 SLLW 0.76 0.85 0.78 0.90 1.01 

   2.62 3.01 2.80 3.28 3.72 

  SWLL 1.25 1.35 1.48 1.47 1.41 

   4.57 5.15 5.78 5.70 5.52 

  SWLL-SLLW 0.49 0.49 0.70 0.56 0.40 

    1.97 2.31 3.60 3.00 2.35 

 48 SLLW 0.87 1.00 0.89 0.98 1.05 

   3.05 3.56 3.17 3.60 3.89 

  SWLL 1.51 1.61 1.75 1.73 1.61 

   5.34 5.92 6.58 6.68 6.26 

  SWLL-SLLW 0.63 0.61 0.86 0.75 0.56 

    2.47 2.74 4.34 4.07 3.25 

 60 SLLW 0.92 0.84 0.73 0.83 0.86 

   3.30 3.10 2.66 3.05 3.19 

  SWLL 1.67 1.72 1.78 1.73 1.60 

   6.01 6.32 6.63 6.55 6.07 

  SWLL-SLLW 0.75 0.88 1.05 0.90 0.74 

    3.14 4.16 5.20 4.71 4.05 

 

Compared to the single strategy profits for K=6, the double independent combination 

outperforms on an economic basis63 the momentum return of 1.06% (t-value 4.47) as 

well as the contrarian return of 0.76% (t-value 3.21) shown in Tables 4.8 and 4.18. In 

comparison to the other double strategies, the independent momentum/contrarian 

                                                 
63

 Statistically the paired two sample test shows insignificant results (t-value -0.07 for pure momentum and 

independent strategy and -1.41 for pure contrarian and independent strategy). 
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return is lower than the early stage momentum return of 1.31% (t-value 4.49) but higher 

than the late stage contrarian return of 1.04% (t-value 3.61) presented in Tables 4.26 

and 4.21. 

 

Table 4.49 shows the average compound returns for the post-holding period for the 

double independent strategy applied to all indices. The results are strong and 

statistically significant for the first three quarters, with the 6/60 formation period base 

case combination showing a strong return of 3.84% (t-value 6.71) in quarter 2. 

 

Table 4.49 Quarterly and Yearly Returns – Independent Momentum/Contrarian ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 36 SLLW 2.58 2.08 3.13 4.05 12.37 15.11 14.77 17.99 17.56 

   3.42 2.57 3.99 5.14 3.52 4.56 3.89 5.25 5.23 

  SWLL 4.07 4.73 4.28 3.55 18.20 19.33 21.07 16.89 19.56 

   5.36 6.28 5.35 4.58 5.11 5.42 6.21 4.47 5.80 

  SWLL-SLLW 1.49 2.65 1.15 -0.51 5.83 4.22 6.30 -1.09 2.00 

    2.66 4.52 1.65 -0.84 2.94 1.92 2.32 -0.52 0.92 

 48 SLLW 2.99 2.36 2.99 3.62 12.93 13.20 15.74 17.98 18.07 

   3.93 2.95 3.89 4.94 3.57 4.57 4.41 5.71 5.26 

  SWLL 5.00 5.59 4.59 3.98 21.06 20.15 20.98 18.53 18.88 

   6.10 7.36 6.27 5.30 5.81 5.58 6.21 4.82 5.86 

  SWLL-SLLW 2.01 3.23 1.60 0.36 8.13 6.96 5.24 0.54 0.80 

    3.53 5.65 2.83 0.65 4.59 3.01 2.22 0.25 0.48 

 60 SLLW 2.55 1.91 2.81 3.33 11.62 12.90 16.06 18.58 16.59 

   3.74 2.64 3.98 4.80 3.44 4.52 4.42 5.36 4.60 

  SWLL 5.31 5.74 4.62 4.27 21.76 20.92 21.63 19.01 19.08 

   7.07 7.79 6.38 5.89 6.16 5.27 5.71 5.08 5.10 

  SWLL-SLLW 2.76 3.84 1.81 0.94 10.14 8.01 5.56 0.44 2.49 

    5.08 6.71 3.23 1.79 4.92 3.09 2.34 0.22 1.14 

 

In contrast to the developed and emerging markets results for the independent 

strategy, the post formation yearly entries for all countries are economically and 

statistically significant up to three years. For all cases the results in the first year are 

highly significant and although the lower profits in year 4 indicate a mini reversal, by 

year 5 the strategy turns around and starts to improve again. 

 

Figure 4.18 confirms the figures in Table 4.49 which charts the post holding cumulative 

monthly returns of the 6/60 combined momentum/contrarian base case strategy for up 

to 36 months. The graph displays an upward trend for the strategy culminating at 20% 
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by the end of the period. Together with the entries shown in Table 4.49, the chart 

supports the continuation of returns for the independent double strategy in all countries. 

 

Figure 4.18 Cumulative Returns of Independent Momentum/Contrarian Strategies ALL 
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4.3.5.4 Risk-adjusted Independent Momentum/Contrarian Profits 

The results of the double independent momentum/contrarian strategy are risk-adjusted 

using a two factor and three factor regression model, to determine whether the profits 

of the strategy are robust. Table 4.50 shows the regression coefficients of the two 

models and the associated White-corrected t-statistics for the short, long and the 

arbitrage portfolio of the (6/60,6) formation/holding base case strategy. Overall, both 

regression results indicate that the momentum/contrarian profits are not a reward for 

bearing risk, as the regression intercept, is statistically significant in all cases and for all 

groups of indices.  

 

Panel A reports the developed countries results showing a 9.17% and 8.58% annual 

risk-adjusted excess return on the arbitrage portfolio, significant at 1% level (t-values of 

3.81 and 3.44, respectively). It is clear that the abnormal momentum/contrarian profits 

are not a reward for bearing risk.  
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Table 4.50 Risk-adjusted Independent Momentum/Contrarian Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.0864 -0.0255 -1.4575 1.0018 25.3184 0.1644 1.8825 68.1%   

SWLL 0.1812 0.0662 3.3331 0.9968 15.9418 0.2158 2.6262 64.7%   

SWLL-SLLW 0.0960 0.0917 3.8067 -0.0050 -0.0696 0.0515 0.4702 -0.5%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) Βhml t(βhml) Adj R2 

SLLW 0.0864 -0.0285 -1.6525 1.0046 22.3961 0.0008 1.7171 0.0011 1.8872 68.0% 

SWLL 0.1812 0.0573 2.8294 0.9986 16.6503 0.0022 4.2467 0.0017 2.9247 66.0% 

SWLL-SLLW 0.0960 0.0858 3.4442 -0.0060 -0.0828 0.0014 2.1716 0.0007 0.8793 0.6% 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.0756 -0.0283 -0.4942 1.2183 9.0852 0.1715 0.8239 40.8%   

SWLL 0.2640 0.1587 3.1243 1.0568 9.6180 0.3339 1.4760 37.8%   

SWLL-SLLW 0.1872 0.1871 3.0885 -0.1614 -1.2163 0.1624 0.6264 0.4%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLW 0.0756 -0.0329 -0.5669 1.1606 8.2515 0.0037 2.5514 0.0000 0.0193 44.1% 

SWLL 0.2640 0.1405 2.6758 1.1093 9.4048 0.0031 2.2648 0.0031 2.0490 39.0% 

SWLL-SLLW 0.1872 0.1734 2.8187 -0.0513 -0.3744 -0.0006 -0.3546 0.0031 1.7539 2.8% 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLLW 0.0780 -0.0457 -2.0999 1.0770 18.2107 0.3132 2.3750 64.4%   

SWLL 0.2124 0.0853 3.8745 1.0269 13.8041 0.2534 2.3226 61.7%   

SWLL-SLLW 0.1356 0.1310 4.9309 -0.0501 -0.5752 -0.0598 -0.3966 -0.2%   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLLW 0.0780 -0.0423 -1.9669 1.0451 17.9511 0.0018 2.9907 0.0007 0.9867 64.1% 

SWLL 0.2124 0.0764 3.3820 1.0235 14.6179 0.0026 3.5693 0.0018 2.7734 63.2% 

SWLL-SLLW 0.1356 0.1186 4.3516 -0.0217 -0.2530 0.0008 0.9694 0.0012 1.2256 0.2% 

           

 

 

Similarly, panel B shows the emerging markets regression results indicating that the 

two factor model does not account for the strategy profits since it shows the arbitrage 

portfolio risk-adjusted return is a significant 18.71% per year (t-value 3.08), while the 

Fama and French three-factor model risk-adjusted return of 17.38%, although lower 

than the unadjusted return, is still significant at 1% level (t-value 2.82).  
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The same pattern follows the regression results for all indices reported in panel C. The 

two factor model generates an alpha of 13.10% for the arbitrage portfolio, significant at 

1% level (t-value 4.93), which is slightly lower than the unadjusted return of 13.56% per 

year. Similarly, the three-factor model is able to explain just a fraction of the excess 

returns showing a significant intercept of 11.86% (t-value 4.35).  

 

Comparing the results of Table 4.50 with the risk-adjusted returns of the pure 

momentum and contrarian strategies in Tables 4.10 and 4.17, confirms the prediction 

that the performance of the double independent strategy is superior to the performance 

of both single strategies, as the double strategy arbitrage portfolio’s returns 

outperforms the momentum and contrarian returns on a risk-adjusted basis. Table 4.50 

also shows that in all three panels and for both regression models, the long SWLL 

portfolio maintains a significant risk-adjusted return which implies that this portfolio is 

the main driver of the strategy. It also suggests that any short-sale constraints on the 

SLLW portfolio will not have a significant effect in the implementation of strategy as the 

superior returns are mostly obtained just by purchasing the long SWLL portfolio. In 

general, the analysis indicates that the profits of the double independent 

momentum/contrarian strategy are robust to risk adjustment and investors are able to 

derive significant returns whether applying the strategy on the separate developed or 

emerging indices, or on the combined markets.  

 

4.4 Discussion of Findings 

4.4.1 Pure Momentum 

The first research question of this study asked: Do momentum strategies on market 

indices create significant profits at different holding and formation period time horizons? 

The results of the momentum trading strategies analysed in the previous sections have 

shown a robust short term continuation in returns of market indices for the developed, 

emerging and all countries, confirming the existing research performed at company, 

industry and index level. For the developed countries group, index momentum is 
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strong, earning significant profits, while for the emerging markets although statistically 

significant only in the base case, the strategy earns similar or greater in magnitude 

returns than the developed markets. Interestingly, the emerging countries display 

superior momentum profits than the developed markets, supporting the findings of 

Naranjo and Porter (2007) who also document that emerging markets display higher 

average momentum profits than the developed countries. The analysis performed on 

all indices shows that a momentum strategy implemented on a global scale can derive 

superior returns than the separate developed and emerging countries trading 

strategies. The risk-adjusted analysis in section 4.3.1.4 shows that momentum profits 

cannot be considered a reward for bearing risk. The regression intercepts of the two 

models used to risk-adjust the arbitrage portfolio base case momentum returns are 

significantly different from zero for all three groups of indices. This shows that 

momentum profits cannot be explained by these models’ risk factors.  

 

Since the risk-based interpretation of the momentum profits has failed to explain the 

existence of this excess returns, a possible behavioral explanation can be advanced on 

the basis that such pricing anomalies could reflect enduring psychological biases that 

lead investors to make irrational forecasts, or that different information sets are 

available to different investors upon which they condition their trading decisions. In an 

attempt to explain the continuation of returns the three main behavioral models in the 

literature have used distinctive psychological biases that are associated with different 

types of information that induces a certain investor behavior. Overall the behavioral 

explanation of the continuation of returns falls into two lines of thought: the momentum 

effect can be attributed to underreaction of prices to news or information  (Barberis, 

Shleifer and Vishny (1998) and Hong and Stein (1999)), or is a result of investor 

delayed overreaction to private information (Daniel, Hirshleifer and Subrahmanyam 

(1998)).   
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The model proposed by  Barberis, Shleifer and Vishny (1998) (BSV) assumes that 

investors are susceptible to two judgment biases: representative heuristics where 

people emphasise the strength of the information without taking in consideration its 

statistical weight, and conservatism where people adjust their beliefs slowly in the face 

of new evidence. The model also assumes that investors believe that earnings growth 

either is negatively autocorrelated and thus earnings are mean reverting, or is 

positively autocorrelated thus earnings display a trend, and they are able to switch 

between the two scenarios depending on the information received. When a series of 

public information arrives that does not exhibit a trend, investors assign low strength 

but high statistical significance to it and ignore its full content by holding on to their prior 

beliefs. As a result investors only partially modify their valuations which will lead to 

market underreaction to the new evidence thus causing momentum in prices. 

 

Similarly, the Hong and Stein (1999) (HS) model characterize momentum as 

underreaction as they emphasise the interaction between two groups of investors – 

newswatchers and momentum traders. In their model, both groups of investors are 

acting less than fully rational in their ability to process the available information. The 

newswatchers who are subject to a gradual dissemination of information trade only on 

their private signals about the market fundamentals ignoring the market price, while 

momentum traders take in consideration only recent past price changes ignoring other 

news. As a result momentum is caused when newswatchers trade as prices will adjust 

slowly causing an underreaction that is captured by the momentum traders.  

 

In contrast, the model proposed by Daniel, Hirshleifer and Subrahmanyam (1998) 

(DHS) asserts that investors are overconfident about the precision of private 

information, the degree of overconfidence depending on how strong their self-

attribution bias is. In this model, people believe that their knowledge is more accurate 

than it really is. Consequently they place too great a weight on their own private signals 

and too little on public information. Investors react to public information that is 
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consistent with their private signal by increasing their overconfidence, but react to 

inconsistent public information by a smaller reduction in overconfidence because of 

biased self-attribution. The model explains the existence of momentum as a result of 

delayed overreaction in prices triggered by the private information, an effect which is 

increased when investors react in a biased manner to subsequent public information. If 

momentum is driven by delayed overreaction, it will be consequently reversed in the 

process of correcting price errors at some point in the future.  

 

These three behavioural theories propose alternative explanations for the observed 

pattern that momentum profits usually reverse in the post-holding period. However the 

early stage/late stage momentum results presented earlier in this chapter suggest that 

momentum results are actually a composite of two different phenomena. When we split 

momentum portfolios into sub-portfolios based on their recent long-term performance, 

a very different picture emerges.  

 

Most pure momentum profitability comes from its early stage component. Recall that 

the early stage momentum strategy involves short-term winner indices that have 

performed relatively poorly over the past 60 months and short-term loser indices that 

have performed relatively well over the past 60 months. Now, not only is early stage 

momentum more profitable than pure momentum, the evidence suggests that its 

profitability does not reverse (see, for example, the all indices Table 4.27 and Figure 

4.12). Consider the 6/60 base case in Table 4.27. The highly significant Year 1 return 

of 9.41% (t-stat. 3.93) is not reversed over the following four years. The Years 2-5 

combined return (not shown in the table) is a positive 9.62% (t-stat. 1.33). Thus, there 

is no evidence in this case that early stage momentum reverses. This result suggests 

that early stage momentum profitability is the result of underreaction. In particular, 

given how the early stage momentum strategy is constructed, it appears that early 

stage momentum profitability is due to underreaction to past long-term overreaction. 
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On the other hand, recall that the late stage momentum strategy involves short-term 

winner indices that have performed relatively well over the past 60 months and short-

term loser indices that have performed relatively poorly over the past 60 months. By 

construction, past overreaction should not be driving late stage momentum profitability. 

Late stage momentum profitability is weaker than early stage profitability, and 

moreover, its profitability reverses strongly in the post-holding period (see the all 

indices Table 4.29 and Figure 4.12, for example). More importantly, this reversal more 

than negates the initial profitability. To see this, consider the 6/60 base case in Table 

4.29. While Year 1 has a return of 1.93%, the next four years of the post-holding period 

have returns ranging from –7.62% to –3.95%. The significantly negative Year 4 return 

of -7.62% (t-stat. –3.68) is alone more than enough to wipe out the positive Year 1 

return of 1.93%. This strongly suggests that late stage momentum winner (loser) 

indices are overvalued (undervalued) at the start of the holding period. Late stage 

momentum profitability, therefore, seems to be the result of delayed overreaction rather 

than underreaction.   In summary, the evidence in this chapter suggests that pure 

momentum results are partly due to underreaction to past long-term overreaction, and 

partly due to delayed overreaction. Consequently, none of the existing behavioural 

theories provide an adequate explanation of momentum. 

 

 

4.4.2 Pure Contrarian 

The second research question of the study focused on the reversal of returns and 

asked whether the contrarian strategies on stock market indices can be profitable at 

different time horizons. The analysis conducted in section 4.3.2 shows a strong 

reversal effect in the developed, emerging and all indices combined, with positive 

contrarian profits across for all three groups of markets. These findings corroborate the 

earlier research performed at company level and confirm that the contrarian effect is 

manifested at index level as well. In the developed markets, the profits of the strategy 

are more pronounced when the formation period is based on past 60 months of data. 
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The emerging markets return reversal is more evident as the strategies returns 

superior profits compared to the developed markets, although due to the low number of 

observations statistical significance is reduced.  

 

The strong results earned by the contrarian strategies provide a positive answer to the 

research question proposed. The long term loser minus long term winner (LL-LW) 

portfolio returns are significantly positive. Moreover, the risk-adjusted analysis of the 

contrarian profits shown in Table 4.17 indicates that the two-factor and three-factor 

Fama and French models are unable to explain the contrarian profits at index level in 

developed markets or in the all markets case. This is in stark contrast to the contrarian 

profits at company level where the three-factor model is able to explain the reversal of 

long term returns but not the short term continuation of returns (Fama and French, 

1996). The regression results on all three groups show an intercept that is significantly 

different from zero in all but one case (the emerging markets three-factor model 

regression). This indicates that contrarian profits cannot be considered a reward for 

bearing risk, and suggests that the markets are weak form inefficient. Interestingly, for 

all groups of indices the risk-adjusted returns are actually higher than the unadjusted 

profits.  

 

Again, as with the momentum effect, the behavioral explanations of the contrarian 

effect are different across the three main models. In the BSV model the reversal of 

returns is caused by investor’s belief in the trending regime. A trending regime is 

characterized by the tendency of a positive shock to earnings to be more likely followed 

by another shock of the same sign.  As investors emphasise the strength on the 

information without taking in consideration its statistical weight, a succession of random 

good or bad news that is of high strength but low statistical weight which does not 

follow the original belief of “trending” will bring about a change of prior beliefs and 

cause an overreaction in prices. The BSV model predicts a negative abnormal return in 
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the past winners and a positive abnormal return on the past losers. Therefore it 

predicts that a contrarian strategy will earn profits immediately after portfolio formation. 

 

The HS model asserts that the contrarian effect is triggered by an overreaction of the 

momentum traders.  As these investors take into consideration only the most recent 

price changes, they trade on the trend established by the newswatchers. However, as 

the information is gradually diffused and partially incorporated into the newswatchers 

prices, the momentum traders capture the positive/negative drift in price and overstate 

its magnitude thus driving prices beyond fundamental value. The reversal of returns 

occurs when prices eventually revert to their fundamental value. 

 

Similarly, the DHS model attributes the contrarian effect to the long term correction of 

the delayed continued overreaction of the short term momentum effect. 

Overconfidence in private information caused by the self-attribution bias triggers an 

initial overreaction. This initial overreaction is increased when investors react in a 

biased manner to the arrival of public information, thus underestimating its usefulness. 

Only when the weight of public information becomes overwhelming do investors 

abandon their overconfidence and correct their misvaluation thus causing a reversal of 

the original overreaction. As a result the contrarian effect is induced by an 

overestimated momentum effect. 

 

Disagreeing with the behavioural explanations of the contrarian effect, George and 

Hwang (2007) suggest that momentum and contrarian are unrelated to each other  and 

consequently reversals are not the result of an overreaction to news. The authors 

propose that long-term reversals happen as a result of investors’ rational decisions 

regarding tax implication of capital gains and predict that reversals occur only for 

stocks with embedded capital gains but not for stocks with embedded losses. However, 

the evidence presented in this thesis does not support this theory, as both past winners 

and losers reverse to derive significant profits for the contrarian strategy. 
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The reversal of index returns examined in this study suggest that the success of the 

contrarian strategies for all three groups of markets could be the result of a correction 

of the overreaction effect as described by the HS and DHS models. Compared to the 

momentum effect, the developed markets cumulative contrarian results in the 

postholding period displaying an increasing trend indicating that, eventually, the 

information conveyed in the market is assimilated, causing a reversal of the initial 

overreaction. Similarly, the emerging markets contrarian effect is more evident as the 

original confidence in the market produced significant momentum profits. Although the 

cumulative contrarian trend oscillates initially, overall the overreaction corrects itself 

causing the stronger reversals in indices over the long term compared to the developed 

markets. One explanation of the difference between the developed and emerging 

countries might be that the informational efficiency of some stock markets influences 

the level of investor behavioral biases, which in turn determines the variation of 

contrarian profits across the two groups of markets. As the emerging markets tend to 

display low quality public information, there is low weight assigned to such information. 

This further widens the gap between the overconfident inflated price and the true 

fundamental price causing the greater reversal when the market finally corrects its 

errors.  These overall findings of the contrarian strategies analyses support the key 

prediction of behavioral theories that momentum and contrarian effects are related to 

one another.  

 

4.4.3 Early/Late Stage Momentum 

The analysis performed in the momentum and contrarian sections confirms that these 

effects exist not only at the company level but also extend to the aggregate market 

level. One of the main research questions proposed in this study aimed at determining 

whether these single effects can be enhanced by combining the continuation of returns 

with the reversal of returns in one double strategy. More specifically, the research 

question asked: are momentum profits also improved by looking at the long term 
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market performance of market indices? It was expected that the pure momentum 

strategy would be outperformed by a momentum strategy implemented in the early 

stages of reversals as opposed to one implemented in the late stages of reversal.  

 

The results of the analysis for the developed markets show outstanding profits for the 

early stage momentum double strategy, with economically and statistically significant 

returns for the arbitrage portfolio, superior to the pure momentum strategy results. For 

example, in the developed markets case, the pure momentum strategy earns 0.75% 

per month (t-statistic 3.89) whereas the corresponding early stage result is 1.02% per 

month (t-statistic 4.51) which is economically and statistically significant.  However, the 

analysis performed in the emerging markets display early stage momentum returns that 

are less than the pure momentum profits, indicating that in this setting the double 

strategy is unsuccessful in generating superior returns.  Combining the developed and 

emerging markets provides an even stronger result than the results of the developed 

indices with the early stage momentum strategy displaying an outstanding profit of 

1.31% per month for all markets. As predicted, for both groups of countries, the late 

stage momentum strategy is not successful, showing insignificant profits that quickly 

reverse. The risk-adjusted analysis supports the unadjusted results confirming the 

superiority of the early stage momentum, especially in the developed markets. The 

regression results show a statistically significant intercept indicating that the two 

models are unable to explain the abnormal profits of the early stage momentum 

strategy. 

 

As discussed in section 4.4.1, early stage and late stage momentum strategies provide 

a great deal of insight into the applicability of various theoretical explanations for pure 

momentum that have been proposed. The differences between the early stage and late 

stage momentum results suggest that pure momentum is a composite of different 

effects. Some indices in winner (loser) portfolios may be undervalued (overvalued) at 

the time of formation because the reversal of previous poor (good) long-term returns is 
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only partially complete. That is, a past overreaction is in the process of being reversed 

and these indices are in an early stage of reversal towards fundamental values. These 

indices contribute towards momentum profits because of underreaction to a previous 

long-term overreaction. There is no expectation that these indices will necessarily 

overshoot. The early stage momentum strategy is designed to exploit this possibility by 

investing long in the momentum winner indices that have relatively worse past five-year 

returns, while going short in the momentum loser indices that have relatively better past 

five-year returns.  

 

In contrast, other indices in winner (loser) momentum portfolios may be overvalued 

(undervalued). These latter misvaluations could be the result of investor 

overconfidence as Daniel, Hirshleifer and Subrahmanyam (1998) propose, or because 

of some other reason. For such indices, their contribution to momentum profits is 

caused by delayed overreaction, and reversal of profits is to be expected. The late 

stage momentum strategy is designed to detect this possibility. Overall, the early stage 

and late stage evidence suggests that momentum is partly due to underreaction to past 

long-term overreaction, and partly due to delayed overreaction. 

 

 

4.4.4 Early/Late Stage Contrarian 

The rationale behind the early/late stage contrarian strategy was to find an answer to 

the research question that asked whether contrarian profits can be enhanced by taking 

in consideration short term momentum effects. It was hypothesized that by restricting 

attention to indices that are moving towards the end of their contrarian cycles (because 

they are already starting to reverse) will provide better returns than just following a pure 

contrarian strategy.  Thus, indices in their late stage of reversal were considered to 

outperform those indices in their early stage of reversal. The findings support this line 

of thought, with the analysis of this double dependent strategy showing outstanding 

results in all groups of countries. For the developed countries the late stage contrarian 
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combination performs as predicted, with economically superior returns compared to the 

pure contrarian strategy. This indicates that momentum effects can be employed to 

improve contrarian profits at index level. As expected, the early stage contrarian 

strategy is dominated by the late stage strategy.  For the emerging markets the late 

stage contrarian strategy performs outstandingly, returning the highest profits out of all 

double strategies based on past returns investigated in this thesis. 

 

Based on the discussion in the previous sections and the results of the early/late stage 

contrarian strategies, it is clear that although on some strategies both the developed 

and emerging markets perform as predicted, on other combinations the two groups of 

markets behave differently. Perhaps overconfidence and self attribution bias are the 

main drivers that cause overreaction in both settings; however, due to cultural 

differences and the level of informational efficiency, perhaps the relevance of this bias 

varies to some extent. The early/late stage contrarian findings suggest that the 

correction of the contrarian overreaction is slow and lengthy. The quarterly and yearly 

tables and the cumulative returns graphs confirm this hypothesis by showing a rising 

trend in the late stage contrarian strategy that does not reverse.  

 

 

4.4.5 Independent Momentum/Contrarian  

The analysis performed in sections 4.3.3 and 4.3.4 indicated that a double dependent 

strategy performs better than a single momentum or contrarian strategy. Another way 

of testing the performance of a joined momentum and contrarian strategy is through a 

double independent strategy. The analysis performed in section 4.3.5 shows 

exceptional returns for the double independent strategy for both the developed and 

emerging countries, thus accepting the research question that asked whether a double 

independent strategy outperforms the pure momentum and contrarian strategies64. This 

                                                 
64

 Paired two sample means test shows statistical insignificance.  
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combination yields statistically and economically significant results that cannot be 

accounted for by the risk-adjustment models employed in this thesis.  

 

 In the developed markets the strategy performs as well as the momentum strategy and 

almost doubles the contrarian strategy’s profits over the short to medium term. Over 

the long term holding periods, however, the independent momentum/contrarian 

combination outperforms even the early stage momentum strategy. The superiority of 

the double independent strategy is more evident in the emerging markets, showing 

higher returns that outperform the pure momentum and contrarian profits, as well as 

the early stage momentum returns. On both the developed and emerging countries the 

independent strategy is inferior to the late stage contrarian strategy, however when all 

markets are analysed together, the independent strategy’s profits are greater than the 

late stage contrarian strategy as well.  

 

The results from the independent momentum/contrarian analysis and from previous 

double dependent strategy analysis indicate that it matters the way indices are sorted 

into portfolios, as well as the holding period of the strategies. It has been shown that 

the same strategies can be applied and turn out to be successful in both groups of 

countries, however, because the developed and the emerging countries are 

differentiated by their own stock markets efficiencies, regulations and cultural 

differences, some strategies can work better than others only in certain groups of 

countries. 

 

4.5 Conclusion 

The analysis in this chapter has focused on the predictability of short and long term 

past index returns and whether the interaction between the momentum and contrarian 

strategies are able to derive superior returns. The research questions that addressed 

these issues are: 
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• Do momentum strategies on market indices create significant profits at different 

holding and formation period time horizons? 

• Do contrarian strategies on market indices create significant profits at different 

holding and formation period time horizons? 

• Are momentum profits improved by looking at long term performance of market 

indices?  

• Are index momentum profits implemented in the early stage of reversal superior 

to the momentum profits implemented in the late stage of reversal? 

• Are contrarian profits improved by looking at short term performance of market 

indices?  

• Are index profits in their late contrarian stage superior to the early stage 

contrarian profits? 

• Does a double independent momentum/contrarian strategy outperform the pure 

momentum and pure contrarian strategies at index level? 

 

From the results in this chapter it has been established that the momentum and 

contrarian effects are transferable to the aggregate market level confirming the findings 

of previous research at index level. Also this section has investigated the relationship 

between short and long term past returns in novel strategies that have shown superior 

returns to the single strategies. Figure 4.19 shows at a glance the relative performance 

of the single and double return strategies examined in this chapter. The graph shows 

the rolling monthly arbitrage portfolio percentage returns for the main five strategies for 

all three groups of countries.  

 

For the developed countries it illustrates the superiority of the double strategies, 

especially the early stage momentum (ESmom) over the single momentum (mom) and 

contrarian (con) strategies. The emerging countries outperform the developed 

countries in an economic sense on both single strategies showing a 5% level 

significant momentum return. The lack of statistical significance is due to the low 
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number of observation available for the emerging countries, especially for the 

contrarian strategy where a history of at least 5 years returns is necessary. With the 

exception of early stage momentum, the emerging markets show exceptional results 

for the late stage contrarian (LScon) and independent momentum/contrarian (ind) 

strategies above even the combined all group of markets.  

 

Figure 4.19 Summary of Relative Performance – Main Strategies 
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The graph highlights the superiority of the emerging late stage contrarian strategy over 

the pure contrarian strategy as well as the highly economic and statistical significant 

performance of the independent momentum/contrarian strategy over the pure 

momentum and pure contrarian strategies. This result supports and confirms the novel 

research questions proposed in this thesis regarding the performance of double 

strategies. 

 

As expected, the all indices case provides a larger sample for the analysis which 

generates higher returns for the arbitrage portfolio. The all countries average monthly 

returns are superior to the developed markets results for all strategies whether single 
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or double, both economically and statistically. However, compared to the emerging 

markets results, the combined countries results outperform the emerging market only in 

the momentum (mom) and early stage momentum (ESmom) strategies. Within the all 

group, again the double strategies are superior over the single strategies, with the 

exception of the late stage contrarian strategy which fails to attain the performance of 

the pure momentum strategy. 

 

Overall, the analysis presented in this chapter confirms the presence of return 

continuation and reversals at index level and provides evidence that the momentum 

and contrarian effect are not anomalies that happen just at company level. An attempt 

has been made to explain the findings in this thesis based on the current behavioural 

models in literature that explain the momentum and contrarian effects as either 

overreaction or underreaction. In this regard, the main finding is that momentum is 

more complex than these models predict. Momentum seems to be partly due to 

underreaction to a past overreaction, and partly due to delayed overreaction. Another 

complication is that the dynamics of emerging market indices seem to differ from the 

dynamics of the other country indices. Consequently, the relative performance of the 

various momentum/contrarian strategies investigated in this thesis depends on which 

group of indices the strategies are being applied to.  
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CHAPTER 5 

VOLATILITY AS A PREDICTOR OF FUTURE INDEX RETURNS AND ITS ABILITY 

TO ENHANCE MOMENTUM AND CONTRARIAN PROFITS 

 

5.1 Introduction 

The research performed in the area of return predictability has been based 

predominantly on past returns, with other variables such as size, book to market, 

earnings and trading volume also being used as predictors of future performance in 

stocks. It is well known that volatility of the market as a whole is not constant but 

continually changing. Knowing its importance in the theory of risk and return, and how it 

relates to the return of individual stocks, volatility has been extensively studied using an 

array of models in an attempt to capture this change. In this chapter index volatility is 

used to construct trading strategies, on its own or in combination with past returns, with 

the aim of investigating whether it can be used in forecasting index returns or whether it 

can be taken into consideration to improve momentum or contrarian profits.  

 

5.2 Methodology 

5.2.1 Pure Volatility Strategy 

Return volatility is a simple and attractive measure of total risk. The aim of this chapter 

is to research whether past short, medium and long term volatility of monthly index 

returns, can predict future index returns. In this thesis short term volatility is considered 

to be 6 months (as opposed to 1 month) in order to be consistent with the short term 

return predictability of momentum.  

 

As the examination is focused on indices and not individual stocks, the volatility is 

expressed as the standard deviation of returns. It is assumed that these indices contain 

the most traded stocks of their respective markets, and they are well diversified as to 

eliminate the unsystematic risk of individual stocks. Traditionally in finance we expect a 

positive relationship between risk and reward. That is, assets with low risk yield low 
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returns and those with high risk earn high returns. One of the aims of this study is to 

investigate whether past volatility can be used to profitably predict future returns. 

Perhaps indices with past low volatility will tend to have lower future returns than do 

indices with past high volatility.  

 

In the same manner as with the momentum, contrarian and other combined trading 

strategies, the volatility trading strategy is based on portfolios of indices as follows: 

every month for each index the total short, medium and long-term volatility is estimated 

by calculating the standard deviation of returns over the past 6, 12 and 60 months, 

which represent the formation period J: 
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Where:  Jti ,,σ  = standard deviation of index over the past J months at the 

end of month t. 

  ri,m = index i return for month m  

 

Indices are then assigned into four portfolios where the Low (L) portfolio contains that 

25% of indices with past lowest volatility and the High (H) portfolio contains that 25% of 

indices with past highest volatility. The trading strategy will go long in the High volatility 

portfolio and short in the Low volatility portfolio, to create an arbitrage portfolio that will 

be held for K=1, 3, 6, 9 or 12 months. The strategy is replicated every month, following 

the same Jegadeesh and Titman (1993) overlapping portfolio method discussed in 

section 3.4.1. The research question that addresses this hypothesis is as follows: 

Research Question: Do strategies based on past volatility of returns 

          predict future returns at international index level? 

If the average returns of the High minus Low (H-L) arbitrage portfolio is zero then past 

volatility is not a good predictor of future returns. Otherwise, if the profits of the strategy 

are significantly different from zero, there is evidence of predictability in future returns 



186 

from past volatility. However, standard risk-based explanations would predict that any 

positive profits from the trading strategy would not survive risk-adjustment. That is, we 

would not expect risk-adjusted returns that are significantly different from zero.  

 

5.2.2 Momentum/Volatility Strategy 

In the formation of all double strategies described in chapter 4, indices are classified on 

both sorts using past returns, whether the short or long term return variable is 

combined independently or dependently. The momentum/volatility strategy uses 

volatility of past returns as a second variable to determine whether the pure momentum 

strategy can be enhanced by incorporating past volatility. The momentum/volatility 

strategy is a double dependent or sequential strategy where the first sort is based on 

past short term returns, then within the first sorted portfolios, a second classification is 

made based on the short, medium and long term volatility. More precisely, every month 

t, indices are split into four portfolios based on the 3, 6, 9 and 12 month past 

performance, with the top performing portfolio consisting of that 25% of indices which 

are short term winners (SW) and the lowest performing portfolio comprised of that 25% 

of indices which are short term losers (SL). Then, within each of the four portfolios, 

indices are divided into two portfolios, where top 50% of indices show high (H) volatility 

and bottom 50% display low (L) volatility, based on the past 6, 12 and 60 month 

volatility.  

 

A profitable strategy is constructed by buying the double sorted SWH portfolio which 

contains indices that have performed well over the short term which also have 

displayed high volatility in the past, and selling the double sorted SLL volatility which 

contains those indices that have performed poorly over the short term which also have 

exhibited low volatility. Similar to the other combinations, the trading strategy will be 

held for K=3, 6, 9 or 12 months, and allows one month gap between the formation and 

holding periods. Since high volatility implies high returns, it is predicted that by 

selecting indices that have high volatility which have also performed well in the past, 
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the raw profits of a pure momentum strategy will be enhanced considerably. The 

research question is formally stated as: 

Research Question: Does past volatility of international index returns assist 

          momentum strategies in deriving superior returns? 

If the arbitrage portfolio return of the double dependent momentum/volatility strategy is 

no better than the pure momentum arbitrage portfolio it implies that volatility cannot be 

used to enhance the continuation of returns. However, if the double strategy’s profits 

are greater than those of the single momentum, it provides evidence that past volatility 

can be used in improving the momentum profits. Such comparisons need to be 

primarily based on risk-adjusted profits.  

 

5.2.3 Contrarian/Volatility Strategy 

This double dependent strategy investigates whether past volatility of monthly returns 

can be used in improving the pure contrarian profits at index level. The combined 

contrarian/volatility strategy follows the same sequential construction procedure as the 

momentum/volatility strategy, the only difference being in the first sort. Every month t, 

indices are classified into four portfolios based on the past 36, 48 and 60 months long 

term performance, with long term losers (LL) and long term winners (LW) containing 

the two extreme 25% of indices in the worst/best performing portfolios. Within these 

portfolios, indices are further classified into either high (H) or low (L) volatility portfolios 

based on the past 6, 12 and 60 month volatility of returns. Since the contrarian 

approach expects that past losers will reverse into future winners and vice versa, a 

profitable contrarian/volatility trading rule will buy the double sorted LLH portfolio 

consisting of past long term loser indices which have displayed relatively high volatility 

and sell the double sorted LWL portfolio which contains past long term winners that 

have exhibited relatively low volatility at the same time, with the arbitrage LLH-LWL 

portfolio being held for the usual 1, 3, 6, 9 or 12 month periods. It is hypothesised that 

long term losers with relatively high volatility will have higher average returns than long 

term losers, and that long term winners with relatively low volatility will have lower 
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future returns than long term winners. The research question addressing this issue is 

stated as: 

Research Question: Does past volatility of international index returns assist   

          contrarian strategies in deriving superior returns? 

As with the momentum/volatility strategy if the profits of the single pure contrarian 

strategy are less than those of the double contrarian/volatility strategy, volatility can be 

used as a second sorting variable to enhance the contrarian profits at index level. Of 

course, an important issue is the extent to which any such profits survives risk-

adjustment. 

 

5.3 Analysis of Results 

5.3.1 Pure Volatility Strategy 

The purpose of this analysis is to provide a stand alone study on the usefulness of 

index volatility as a predictor of future returns, and to provide a base case for later 

analysis in which individual volatility is combined with other strategies. As with the 

previous analyses, the findings are shown separately for the developed, emerging and 

all combined markets. 

 

5.3.1.1 Developed Countries 

Table 5.1 presents the results of the pure volatility strategy in US dollars on the 

developed indices based on the three formation volatility periods J and holding periods 

K. The table shows the average rolling monthly returns of the short (L), long (H) and 

the arbitrage portfolio (H-L) and the associated t-statistics. Similar to the analysis on 

other strategies presented so far, the K=6 month holding period results (bold in table) 

will be selected as a base case for detailed discussion, with the other strategies shown 

as a robustness check. The figures indicate that a trading strategy based on past 

volatility is not significantly profitable in the developed markets as the arbitrage (H-L) 

portfolio yields almost zero profits for all holding periods. All three (6,6), (12,6) and 
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(60,6) base case strategies earn insignificant returns, as both the low and the high 

volatility portfolios earn similar returns of over 1% per month. 

 

Table 5.1 Strategy Profitability – Pure Volatility Strategy DEV 

J Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 L 1.11 1.23 1.20 1.19 1.22 

  5.58 6.48 6.33 6.30 6.41 

 H 1.28 1.24 1.26 1.24 1.20 

  4.68 4.60 4.78 4.77 4.60 

 H-L 0.18 0.00 0.06 0.04 -0.02 

  0.86 0.02 0.35 0.28 -0.11 

12 L 1.18 1.22 1.21 1.22 1.25 

  5.99 6.35 6.32 6.32 6.39 

 H 1.36 1.20 1.18 1.16 1.12 

  4.94 4.45 4.29 4.20 4.09 

 H-L 0.18 -0.02 -0.03 -0.06 -0.13 

  0.89 -0.09 -0.16 -0.34 -0.72 

60 L 1.10 1.07 1.06 1.10 1.08 

  5.35 5.23 5.10 5.28 5.21 

 H 1.36 1.33 1.27 1.27 1.25 

  4.92 4.83 4.61 4.60 4.51 

 H-L 0.26 0.25 0.21 0.17 0.17 

  1.39 1.39 1.17 0.95 0.92 

 

The results show that the highly volatile markets earn only slightly higher returns 

relative to the less volatile markets. Noticeably, as the measurement of volatility in the 

formation period increases to 60 months, the difference between the two portfolios is 

more evident, however the strategy fails to attain statistical significance, deeming the 

strategy unprofitable. These results confirm the earlier research of Campbell et al. 

(2001), Goyal and Santa-Clara (2003) and Bali et al. (2005) who find that the market 

variance has no forecasting power on market returns.  

 

Given this general lack of profitability, the post-holding period evidence holds little 

interest and so is provided only for completeness. Table 5.2 presents the average 

compounded returns of the short, long and arbitrage portfolio for the first four quarters 

and the first five years following the start of the holding period. Similarly, Figure 5.1 

presents the cumulative profits up to 36 months post formation period for the K=1 

month holding trading strategies based on the short, medium and long term volatility.  
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Table 5.2 Quarterly and Yearly Returns – Pure Volatility Strategy DEV 

J Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 L 3.74 3.56 3.58 4.00 16.27 16.79 15.03 14.36 13.88 

  7.21 6.49 6.59 7.25 5.67 5.49 4.93 4.47 4.70 

 H 3.73 3.82 3.78 3.40 16.13 15.58 14.37 17.16 18.65 

  5.42 5.59 5.17 4.39 4.69 4.69 4.80 5.38 5.06 

 H-L -0.01 0.26 0.20 -0.60 -0.15 -1.21 -0.66 2.80 4.78 

   -0.02 0.59 0.41 -1.26 -0.08 -0.80 -0.39 1.24 2.32 

12 L 3.70 3.65 3.74 4.10 16.63 15.76 13.85 15.06 13.46 

  6.92 6.55 6.62 7.03 4.00 5.79 4.23 4.75 4.61 

 H 3.68 3.49 3.36 3.26 14.86 14.17 15.69 18.38 17.83 

  5.07 4.60 4.37 4.40 4.21 4.49 5.06 5.37 4.74 

 H-L -0.02 -0.16 -0.38 -0.84 -1.76 -1.58 1.84 3.32 4.37 

   -0.05 -0.31 -0.72 -1.78 -0.83 -0.87 0.82 1.40 1.60 

60 L 3.25 3.18 3.28 3.24 14.14 13.53 15.93 15.51 16.36 

  5.73 5.55 5.78 5.76 4.48 4.64 5.01 5.34 5.13 

 H 4.06 3.71 3.66 3.77 16.43 17.69 18.96 18.42 17.02 

  5.61 5.06 5.12 5.26 4.52 4.76 4.40 4.08 3.84 

 H-L 0.81 0.53 0.39 0.53 2.28 4.16 3.04 2.91 0.66 

   1.71 1.13 0.79 1.08 1.00 1.49 1.07 1.04 0.24 

 

Figure 5.1 Cumulative Returns of Pure Volatility Strategies DEV 
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5.3.1.2 Emerging Countries 

In contrast to the developed countries, the volatility strategy applied in the emerging 

markets setting yields superior profits both economically and statistically for all 

strategies. Table 5.3 presents the results of the short, long and arbitrage volatility 

based portfolios. 
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Table 5.3 Strategy Profitability – Pure Volatility Strategy EM 

J Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 L 1.51 1.41 1.45 1.46 1.40 

  4.38 4.30 4.80 4.93 4.60 

 H 2.16 2.44 2.67 2.63 2.44 

  3.04 3.58 4.06 3.98 3.77 

 H-L 0.64 1.03 1.22 1.16 1.03 

   0.97 1.66 2.14 2.10 1.95 

12 L 1.46 1.35 1.32 1.26 1.15 

  4.39 4.20 4.17 4.03 3.61 

 H 2.41 2.64 2.52 2.23 2.30 

  3.38 3.64 3.50 3.29 3.45 

 H-L 0.95 1.29 1.20 0.97 1.15 

   1.39 1.90 1.81 1.62 2.00 

60 L 1.08 1.09 0.96 0.93 0.87 

  2.80 2.77 2.38 2.33 2.20 

 H 2.47 2.36 2.20 2.08 1.99 

  3.54 3.35 3.08 2.90 2.75 

 H-L 1.39 1.26 1.23 1.15 1.12 

   2.45 2.16 2.07 1.98 1.99 

 

For each formation period, the (6,6), (12,6) and (60,6) base case strategies earn 

considerable profits of 1.22%, 1.20% and 1.23% per month, significant at either the 

10% or 5% level (t-values 2.14, 1.81 and 2.07). More broadly, the results show that 

with the exception of (6,1) and (12,1) strategies, the High minus Low (H-L) arbitrage 

portfolio returns are all statistically significant at either the 5% or 10% level. The figures 

show that the longer the volatility based formation period, the higher the profits of the 

zero cost strategies are. For example, the arbitrage portfolio earns on average 1.01% 

per month based on the 6 months volatility, and 1.11% and 1.23% per month based on 

the 12 and 60 month volatility respectively.  

 

The positive entries in the shaded sections of Table 5.4 indicate that the profitability of 

the High minus Low strategy does not reverse in the first four years after the start of the 

holding period. Figure 5.2 tells a similar story. The implementation of the volatility 

trading strategies in the emerging markets demonstrates that past volatility of returns is 

able to predict future returns at various formation and investing horizons. 
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Table 5.4 Quarterly and Yearly Returns – Pure Volatility Strategy EM 

J Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 L 4.34 5.01 4.63 4.07 20.98 16.13 15.52 18.24 14.62 

  4.08 4.87 4.50 3.69 4.10 3.11 2.75 2.79 2.02 

 H 7.78 8.72 7.80 6.45 31.46 25.22 26.18 24.29 21.36 

  4.15 4.54 4.09 3.70 4.62 3.92 3.32 3.40 3.05 

 H-L 3.43 3.70 3.17 2.38 10.48 9.08 10.66 6.05 6.74 

   2.16 2.26 2.17 1.86 2.56 2.45 1.82 1.53 1.25 

12 L 4.21 4.19 3.69 3.02 17.01 14.52 18.26 18.63 14.34 

  4.19 4.19 3.63 2.82 4.00 2.49 2.88 2.65 1.83 

 H 8.05 7.50 7.45 6.66 31.76 27.18 27.49 21.74 23.49 

  4.09 3.85 3.91 3.77 4.31 3.79 3.87 3.07 3.44 

 H-L 3.84 3.31 3.76 3.64 14.75 12.65 9.23 3.11 9.15 

   2.39 2.05 2.61 2.80 3.02 2.50 2.05 0.61 1.38 

60 L 3.29 2.84 2.89 3.17 13.72 15.27 16.03 15.96 18.73 

  2.81 2.28 2.41 2.49 2.11 1.79 1.86 1.84 2.11 

 H 7.33 6.82 6.51 5.73 27.27 21.19 24.95 24.39 16.48 

  3.78 3.47 3.26 2.95 3.43 2.66 2.98 2.63 1.46 

 H-L 4.04 3.98 3.62 2.57 13.56 5.93 8.92 8.43 -2.26 

   2.94 2.85 2.54 1.81 2.24 0.89 1.25 1.23 -0.31 

 

Figure 5.2 Cumulative Returns of Pure Volatility Strategies EM 
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5.3.1.3 All Countries 

Not surprisingly, implementing the pure volatility strategy on all the countries combined 

shows mixed results that are superior to the developed markets results, but inferior to 

the emerging markets profits. Table 5.5 presents the results of the pure volatility 

strategy indicating that the strategy is profitable but not reliably statistically significant. 

For the 6 and 60 month volatility formation periods, the (6,6) and (60,6) base case 

combinations earn positive returns of 0.52% and 0.51% per month (t-values 2.13 and 
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2.04, respectively) which are significant at the 5% level. The 12 month volatility 

formation strategy profits are insignificant for the (12,6) base case and all other holding 

periods with the exception of the (12,1) strategy which yields a significant 0.61% per 

month (t-value 2.26). The positive entries in the shaded sections of Table 5.6 indicate 

that the profitability of the High minus Low strategy does not reverse in the first five 

years after the start of the holding period. Figure 5.3 tells a similar story for the first 36 

months. 

 

Table 5.5 Strategy Profitability – Pure Volatility Strategy ALL 

J Portfolio K= 1 K = 3 K = 6 K = 9 K = 12 

6 L 1.16 1.26 1.23 1.22 1.25 

  6.01 6.79 6.73 6.62 6.74 

 H 1.70 1.71 1.75 1.68 1.64 

  5.30 5.34 5.48 5.30 5.17 

 H-L 0.54 0.45 0.52 0.46 0.38 

   2.11 1.81 2.13 1.98 1.70 

12 L 1.24 1.25 1.23 1.25 1.28 

  6.42 6.64 6.60 6.59 6.61 

 H 1.85 1.66 1.61 1.61 1.56 

  5.54 5.04 4.83 4.83 4.75 

 H-L 0.61 0.42 0.38 0.35 0.28 

   2.26 1.60 1.44 1.39 1.15 

60 L 1.12 1.11 1.10 1.15 1.13 

  5.60 5.52 5.40 5.66 5.56 

 H 1.65 1.59 1.60 1.61 1.56 

  4.96 4.84 4.87 4.88 4.73 

 H-L 0.53 0.49 0.51 0.46 0.44 

   2.06 1.92 2.04 1.86 1.75 

 

Table 5.6 Quarterly and Yearly Returns – Pure Volatility Strategy ALL 

J Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 L 3.87 3.70 3.64 4.24 16.96 17.57 15.11 15.20 14.13 

  7.17 6.93 6.91 7.71 6.42 5.37 4.96 4.65 4.72 

 H 5.29 5.50 4.85 4.67 22.14 19.75 17.86 19.93 21.39 

  5.70 5.73 5.02 4.85 5.24 5.18 4.88 5.44 5.44 

 H-L 1.42 1.80 1.20 0.43 5.18 2.18 2.75 4.73 7.27 

   2.01 2.55 1.75 0.64 1.94 0.91 1.02 1.64 3.11 

12 L 3.79 3.78 3.98 4.23 17.34 16.29 14.07 15.33 14.16 

  7.30 7.06 7.25 7.07 4.00 5.49 4.15 4.92 4.69 

 H 5.18 4.76 4.86 4.58 21.17 18.84 18.11 20.48 20.73 

  5.34 4.85 4.91 4.78 4.97 5.11 4.83 5.45 5.16 

 H-L 1.40 0.97 0.88 0.35 3.83 2.55 4.04 5.14 6.56 

   1.90 1.30 1.18 0.50 1.26 0.91 1.27 1.60 2.33 

60 L 3.37 3.30 3.51 3.37 14.95 13.93 16.41 15.83 16.67 

  5.86 5.64 6.19 6.03 4.51 4.64 5.21 5.50 5.22 

 H 4.96 4.93 4.89 4.63 20.82 19.60 20.49 21.68 18.60 

  5.29 5.22 5.21 5.12 5.05 4.92 5.10 4.59 3.73 

 H-L 1.60 1.63 1.38 1.26 5.87 5.67 4.08 5.86 1.93 

   2.10 2.21 1.83 1.73 1.80 1.72 1.20 1.75 0.58 
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Figure 5.3 Cumulative Returns of Pure Volatility Strategies ALL 
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Overall, in terms of profits unadjusted for risk the all indices volatility strategies 

outperform the developed markets strategies, as a result of the emerging markets 

component of the all countries group.  

 

5.3.1.4 Risk-Adjustment Analysis 

To determine whether the profits of the volatility strategies investigated are related to 

other factors, the results are adjusted using two risk-adjustment models. Similar to the 

other strategies analysed, the short, long and arbitrage portfolios excess returns for the 

(6,6) formation/holding period base case strategy are regressed against a two-factor 

model and the Fama and French three-factor model. Table 5.7 presents the 

coefficients and the associated t-values of the two regression models for the three 

portfolios, together with their annualised unadjusted returns. To allow comparison, the 

coefficient alpha shown in column 3 is also annualised.  

 

Panel A reports the developed countries regression results showing alphas to be 

insignificantly different from zero for both regressions. Considering that the unadjusted 

volatility strategy profits presented in Table 5.1 are very small and insignificant, it is 
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expected that the arbitrage portfolio risk-adjusted profits to be insignificant as well. 

Interestingly, although the models are able to explain the returns of the high volatility 

portfolio (H), the low volatility portfolio (L) returns remain significant after being 

regressed by the two models, showing an annualised risk-adjusted return of 2.69% and 

3.16% respectively (t-values 2.19 and 2.75). This implies that investing in low volatile 

developed markets could yield small but significant risk-adjusted returns.  

 

Table 5.7 Risk-adjusted Volatility Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.1440 0.0269 2.1992 0.8540 31.6719 0.1415 2.4806 0.7557   

H 0.1512 0.0112 0.6087 1.0948 20.4085 0.3069 3.4469 0.6727   

H-L 0.0072 -0.0157 -0.8300 0.2408 4.0609 0.1654 1.8482 0.0774   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.1440 0.0316 2.7537 0.8465 30.4147 0.0004 1.0751 0.0008 2.0760 0.7575 

H 0.1512 0.0162 0.8367 1.0772 21.3496 0.0018 3.0860 0.0018 3.0612 0.6440 

H-L 0.0072 -0.0154 -0.8109 0.2307 4.0644 0.0014 2.2628 0.0011 1.5055 0.0816 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.1740 0.1037 3.3651 0.5961 8.2669 -0.0070 -0.0638 0.2885   

H 0.3204 0.2158 2.9927 1.1042 6.7339 0.3893 1.2947 0.2043   

H-L 0.1464 0.1121 1.6829 0.5081 3.1987 0.3963 1.4020 0.0549   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.1740 0.0909 3.0401 0.6148 8.5067 0.0037 4.5674 0.0014 1.6567 0.3603 

H 0.3204 0.2262 3.0456 1.0272 6.2030 0.0037 1.6921 -0.0007 -0.3509 0.2153 

H-L 0.1464 0.1353 1.9339 0.4124 2.5713 -0.0001 -0.0304 -0.0021 -1.1530 0.0459 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.1476 0.0336 2.6508 0.8035 27.5049 0.1074 1.8543 0.7198   

H 0.2100 0.0757 2.3638 1.0702 13.1207 0.3736 2.2511 0.4177   

H-L 0.0624 0.0421 1.3797 0.2667 3.2246 0.2662 1.5655 0.0427   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.1476 0.0379 3.1437 0.8001 27.7706 0.0007 1.9737 0.0007 2.1199 0.7254 

H 0.2100 0.0804 2.6052 1.0289 14.5285 0.0030 3.1649 0.0009 1.0073 0.4345 

H-L 0.0624 0.0424 1.4402 0.2287 3.0278 0.0023 2.2911 0.0002 0.1701 0.0575 
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The results for the emerging markets displayed in panel B of Table 5.7 are stronger 

with both models unable to fully explain the profits of the volatility strategies. Although 

the two factor model is able to account for some profits, the risk-adjusted return of the 

arbitrage portfolio remains weakly significant at 11.21% per year (t-value 1.68). 

Similarly, the Fama and French model proves to be even less powerful in explaining 

the strategy’s 14.64% per year unadjusted return, showing a weakly significant 

annualised alpha of 13.53% (t-value 1.93). Both the short and long portfolios returns 

remain substantial after risk adjustment showing annualised profits over 9.09% and 

22.62%, both significant at 1% level. As opposed to the developed markets, in the 

emerging markets, the driving force behind the profitability of the strategy is the high 

volatility portfolio. It has been confirmed in a separate risk-adjustment analysis (not 

shown here) of the MSCI emerging markets index that although the emerging countries 

are more volatile, as a group they do not earn abnormal returns. Risk adjustment of the 

emerging markets index reveals statistically insignificant alphas for both models, 

implying that the abnormal profitability of the volatility strategy in the emerging market 

sector is not due simply to it being a strategy in a sector that produces abnormal 

returns. 

 

Panel C presents the risk-adjusted returns of the volatility strategies for all indices. The 

results indicate that although both models are able to explain some of the 6.24% 

unadjusted profit, the alpha remains statistically insignificant at 4.21% and 4.24% per 

year respectively. These weak results for all indices volatility strategy are to be 

expected given how weak the unadjusted profits are.  

 

Overall, none of the volatility strategy profits were highly significant after risk 

adjustment (the alphas in the emerging markets case were only significant at the 10% 

level). Nevertheless, the remarkably large alphas for the emerging markets (H) portfolio 

of 21.58% and 22.62% suggest that past high volatility is a very effective predictor of 

future high returns in the emerging markets.  
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5.3.2 Momentum/Volatility Strategies 

From the results presented in the previous section it has been revealed that on its own, 

volatility has weak predictive power on the developed and the combined group of all 

markets. However, perhaps when combined with other strategies, volatility can improve 

the profitability of other investment strategies based on past returns. Furthermore, as 

the emerging markets volatility strategy has been successful (at least in raw profit 

terms) it is expected that a combined strategy in this sector may enhance the profits of 

short-term returns based strategies. One of the research objectives of this thesis is to 

determine whether volatility can assist momentum portfolios to derive superior returns. 

In chapter 4 it was shown that momentum strategy is profitable and robust at the 

international index level. The analysis that follows in this section investigates whether 

momentum profits can be refined by considering past volatility as a second sorting 

criterion. There have been no previous studies that examined the combined 

momentum/volatility effect at either the stock or index level, and as a result it would be 

interesting to explore this avenue of research. 

 

Similar to the early/late stage momentum strategy, a double dependent strategy will be 

constructed where indices are first sorted into four portfolios based on short term past 

performance where the top 25% of indices consist of short term winners (SW) and the 

bottom 25% of indices are classified as short term losers (SL). Within each of the short 

term past performance portfolios, indices are divided equally into two portfolios based 

on short term past 6 month volatility, consisting of 50% of indices with high (H) volatility 

and 50% of indices with low (L) volatility.  A profitable strategy is constructed by buying 

the double sorted SWH portfolio which contains indices that have performed well over 

the short term (SW) which also have displayed high volatility (H) over the past short, 

medium and long term, and selling the double sorted SLL portfolio which contains 

those indices that have performed poorly over the short term (SL) which also have 

exhibited low volatility (L) over the past short, medium and long term.  
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To allow a meaningful comparison between the pure momentum and volatility, and the 

combined momentum/volatility strategies, the analysis will concentrate on the strategy 

where both the momentum and volatility have the same J formation periods. Since the 

momentum’s base case strategy is based on the past 6 month’s returns, it makes 

sense that the combined strategy will select indices based on past 6 month’s volatility 

as well. The results for the (J1/J2,K) strategies for the developed, emerging and all 

markets are presented in the same two table format. The (6/6,6) formation/holding 

strategy represents the base case, where J1/J2=6/6 means that past return and 

volatility are calculated over the same 6 month formation period, while K=6 represents 

the length of the holding period65. The other combinations presented in tables are 

shown for robustness.  

  

5.3.2.1 Developed Countries 

Table 5.8 presents the results of the analysis of momentum/volatility strategies for the 

developed markets showing the rolling monthly returns of the short, long and the 

arbitrage portfolio and their associated t-values. The findings in the table indicate that 

the long portfolio outperforms the short portfolio for the (6/6,6) base case strategy, 

earning a significant 0.76% per month (t-value 3.18) which is only slightly higher than 

the pure momentum base case return of 0.75% shown in Table 4.2.  Interestingly, the 

arbitrage portfolios (6/J2,6) for J2=6,12, and 60, all yield an economically and 

statistically significant return [especially the (6/60,6) strategy, which shows a profit of 

0.94% per month with a t-value 3.86]. The figures in the table indicate that indices that 

have performed well over the short term which also have higher volatility are superior 

to those short term loser indices that display low volatility. This profit is superior on an 

economic basis to any pure momentum profit earned by the developed countries. 

Although the combined momentum/volatility strategy performs better than the pure 

momentum strategy in some cases, overall the past volatility of returns fails to 

significantly improve the momentum profits of the developed countries.  

                                                 
65

 Please refer to Table 3.2 for strategy notation. 
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Table 5.8 Strategy Profitability - Momentum/Volatility DEV 

J1  J2   Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 6 SLL 0.91 0.90 0.79 0.83 0.95 

   3.35 3.67 3.49 3.84 4.52 

  SWH 1.55 1.55 1.55 1.47 1.28 

   4.85 5.04 5.28 5.22 4.71 

  SWH-SLL 0.64 0.65 0.76 0.64 0.32 

    2.06 2.36 3.18 3.02 1.71 

 12 SLL 0.93 0.96 0.92 0.93 1.00 

   3.58 3.97 3.97 4.18 4.59 

  SWH 1.60 1.53 1.55 1.43 1.29 

   4.94 4.91 5.11 4.85 4.60 

  SWH-SLL 0.67 0.56 0.63 0.50 0.29 

    2.22 2.05 2.50 2.19 1.43 

 60 SLL 0.71 0.69 0.76 0.87 0.93 

   2.74 2.93 3.29 3.86 4.10 

  SWH 1.63 1.70 1.71 1.59 1.41 

   4.94 5.33 5.54 5.27 4.77 

  SWH-SLL 0.92 1.01 0.94 0.71 0.48 

     2.99 3.82 3.86 3.11 2.24 

 

The average compounded returns of the momentum/volatility strategy in each of the 

first four quarters and first five years following the start of the holding period are 

displayed in Table 5.9. For the base case strategy, the shaded entries in the table 

indicate that this strategy’s profitability begins to reverse in Quarter 4 and continues for 

three more years.  

 

Table 5.9 Quarterly and Yearly Returns – Momentum/Volatility DEV 

J1 J2   Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 6 SLL 2.73 1.97 2.84 3.99 12.44 18.44 14.43 15.40 15.72 

   4.17 3.30 4.33 6.10 4.68 5.05 4.06 4.77 4.56 

  SWH 4.79 4.55 3.86 2.54 16.83 15.53 13.18 14.21 18.59 

   5.73 6.15 5.28 3.45 5.38 3.89 4.40 4.63 4.62 

  SWH-SLL 2.06 2.59 1.02 -1.45 4.40 -2.91 -1.25 -1.19 2.87 

    2.90 4.08 1.57 -2.25 2.36 -1.01 -0.57 -0.50 1.22 

 12 SLL 2.93 2.64 2.80 3.89 13.22 16.88 14.11 15.33 16.79 

   4.57 4.12 4.29 5.72 4.90 4.96 3.94 4.88 4.45 

  SWH 4.73 4.77 3.47 2.75 16.83 13.75 13.28 16.28 19.14 

   5.52 5.75 4.77 3.63 5.16 3.63 4.12 5.46 4.49 

  SWH-SLL 1.79 2.12 0.67 -1.14 3.61 -3.12 -0.83 0.95 2.35 

    2.51 2.94 1.12 -1.78 2.04 -1.05 -0.37 0.40 0.85 

 60 SLL 2.08 2.49 3.11 3.48 12.03 15.73 16.52 16.70 19.32 

   3.40 3.72 4.88 5.31 4.06 4.98 4.38 5.52 4.69 

  SWH 5.24 5.16 3.97 2.92 18.58 15.96 15.48 16.56 20.75 

   6.12 6.16 5.02 3.87 5.24 4.20 4.58 4.65 4.17 

  SWH-SLL 3.16 2.67 0.86 -0.56 6.54 0.23 -1.04 -0.14 1.43 

     4.38 3.98 1.32 -0.87 3.31 0.08 -0.36 -0.05 0.49 
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Figure 5.4 Cumulative Returns of Momentum/Volatility Strategies DEV 
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This is also evident in Figure 5.4 which shows the US denominated cumulative returns 

of the 6/6 strategy for the 36 months after the start of the holding period. Compared to 

the US denominated cumulative pure momentum returns shown in Figure 4.1, the 

combined strategy follows a similar pattern however its reversal is more gradual and 

not as dramatic. The analysis presented so far for the developed countries shows that 

past volatility does not greatly enhance the profitability of the momentum strategy. 

These results are to be expected, given that pure volatility is a poor predictor of future 

returns in developed markets. 

 

5.3.2.2 Emerging Countries 

In contrast to the developed countries, the combined momentum/volatility strategy 

applied on the emerging markets performs better. Table 5.10 presents the results of 

the rolling monthly portfolio returns showing economically and statistically significant 

profits for the arbitrage portfolio. The (6/6,6) base case strategy earns a very high profit 

of 1.74% per month (t-value 2.90), significant at the 1% level.  
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This is far superior66 to the base case pure momentum profit of 0.99% per month (t-

value 1.98) presented in Table 4.5, or the pure volatility profit of 1.22% per month (t-

value 2.14) shown in Table 5.3. Furthermore, the profit of the momentum/volatility 

strategy surpasses also the early stage momentum strategy profits shown in Table 

4.22, as well as the independent momentum/contrarian strategy profits presented in 

Table 4.46.  

 

Table 5.10 Returns of Relative Strength Portfolios – Momentum/Volatility EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 6 SLL 1.55 1.29 0.80 0.89 1.07 

   2.15 2.38 1.59 1.86 2.29 

  SWH 2.64 2.16 2.55 2.37 1.98 

   3.97 3.53 4.23 3.93 3.34 

  SWH-SLL 1.09 0.87 1.74 1.48 0.90 

   1.31 1.34 2.90 2.56 1.64 

 12 SLL 0.82 0.77 0.23 0.63 0.72 

   1.43 1.51 0.45 1.32 1.56 

  SWH 2.20 2.02 2.38 2.07 1.83 

   3.32 3.12 3.72 3.52 3.09 

  SWH-SLL 1.39 1.24 2.16 1.45 1.11 

   1.74 1.70 3.20 2.53 2.08 

 60 SLL 0.99 0.71 0.11 0.20 0.44 

   1.39 1.12 0.17 0.30 0.66 

  SWH 1.22 1.40 1.88 1.95 1.68 

   1.76 1.90 2.46 2.58 2.24 

  SWH-SLL 0.23 0.69 1.77 1.75 1.24 

   0.28 0.84 2.25 2.38 1.82 

 

For all three formation period cases in Table 5.10 the K=6 holding period yields the 

substantial profits, with a massive 2.16% per month for (6/12,6) case which displays a 

large t-value of 3.20, and 1.77% for (6/60,6) case (t-value 2.25) irrespective of the low 

number of observations available. A closer inspection of the table reveals an interesting 

monotonic effect for the K=6 column. As the formation period lengthens, both SLL and 

SWH returns decrease monotonically. A strategy that is long SWH with J2=60 and 

short SLL with J2=6 would produce (in hindsight) monthly average profits of 2.44% 

(2.55% − 0.11%). 

                                                 
66

 Paired two sample means test of -1.83 indicates statistically significant profit compared to the pure 

momentum strategy profits; however it is only economically significant compared with the pure volatility 

profits (t-value -0.90) or the early stage momentum strategy profits (t-value 1.56) and the independent 

strategy profit (t-value -0.29). 
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The returns in the first four quarters and first five years post formation are presented in 

Table 5.11. The shaded entries in the table are negative (although not significantly so), 

and are interspersed with positive entries of typically much larger values. This means 

that there is no strong evidence of reversal.  

 

Table 5.11 Quarterly and Yearly Returns – Momentum/Volatility EM 

J1  J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 6 SLL 3.92 0.92 3.00 5.18 13.44 18.76 16.17 20.34 15.49 

   2.50 0.57 1.95 2.97 2.60 3.15 2.86 3.08 2.13 

  SWH 7.01 8.52 6.44 3.14 28.48 17.10 26.32 14.33 19.71 

   3.92 4.29 3.13 1.71 3.42 2.64 3.47 2.09 2.84 

  SWH-SLL 3.10 7.60 3.44 -2.04 15.04 -1.66 10.15 -6.01 4.22 

    1.84 3.99 1.58 -1.08 2.10 -0.41 1.85 -1.63 1.09 

 12 SLL 2.43 0.23 3.71 4.27 9.99 21.58 16.70 19.61 16.47 

   1.69 0.15 2.62 2.70 2.09 3.57 2.70 2.71 2.35 

  SWH 6.75 7.76 5.28 4.70 29.03 18.43 23.06 15.64 19.46 

   3.62 3.93 2.84 2.37 3.37 2.91 3.47 2.26 2.72 

  SWH-SLL 4.32 7.52 1.57 0.44 19.04 -3.16 6.36 -3.97 2.98 

    2.24 4.12 0.87 0.26 2.67 -0.85 1.66 -0.94 0.65 

 60 SLL 2.17 -0.10 2.77 4.60 10.07 25.46 20.54 17.89 29.80 

   1.25 -0.06 1.59 2.16 1.41 2.89 2.42 1.97 3.25 

  SWH 4.22 6.24 4.25 2.97 18.74 19.90 28.93 15.71 20.69 

   2.12 3.19 2.17 1.43 2.25 2.50 3.59 1.65 1.76 

  SWH-SLL 2.05 6.34 1.49 -1.64 8.67 -5.56 8.39 -2.18 -9.10 

     1.01 3.48 0.79 -0.85 1.35 -0.85 1.52 -0.42 -1.11 

 

This conclusion is generally supported by the curve in Figure 5.5. The graph plots the 

cumulative returns of the zero cost portfolio for the 6/6 base case strategy for a period 

of 36 months following the start of formation period. Overall, it is clear that both short 

term and long term past volatilities can be used as additional variables to considerably 

improve emerging market momentum profits. 
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Figure 5.5 Cumulative Returns of Momentum/Volatility Strategies EM 
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5.3.2.3 All Countries 

Implementing the double momentum/volatility strategy on the combined two groups 

proves more profitable than the individual developed countries, but in some cases less 

than the emerging markets results in terms of the magnitude of profits. Table 5.12 

presents the returns of the combined strategy for all indices showing statistically 

significant profits at the 1% level with very large t-values.  

 

Table 5.12 Strategy Profitability – Momentum/Volatility ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

6 6 SLL 0.95 0.87 0.70 0.73 0.87 

   3.26 3.40 2.90 3.13 3.80 

  SWH 2.09 2.16 2.13 1.92 1.61 

   5.84 6.12 6.37 5.89 5.11 

  SWH-SLL 1.14 1.29 1.43 1.18 0.75 

   3.26 4.00 4.96 4.45 3.03 

 12 SLL 0.95 0.93 0.76 0.77 0.84 

   3.24 3.53 3.01 3.18 3.57 

  SWH 2.08 2.10 2.02 1.71 1.51 

   5.76 5.76 5.75 5.00 4.61 

  SWH-SLL 1.13 1.17 1.27 0.94 0.66 

   3.19 3.49 4.14 3.33 2.61 

 60 SLL 0.85 0.76 0.58 0.73 0.92 

   2.94 2.88 2.19 2.83 3.51 

  SWH 1.87 1.96 1.99 1.87 1.58 

   5.15 5.43 5.57 5.36 4.55 

  SWH-SLL 1.02 1.20 1.41 1.14 0.67 

   2.94 3.73 4.61 3.91 2.51 
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As with the strategy performed on the developed and emerging indices, the highest 

profits are delivered if the arbitrage portfolios are held for 6 months. Within these, the 

(6/6,6) base case strategy earns a substantial profit of 1.43% per month (t-value 4.96) 

where the long SWH portfolio earns three times more than the short SLL portfolio. 

These results of the momentum/volatility strategy are far superior both economically 

and statistically67 to the pure momentum and volatility strategies base case profits of 

1.06% and 0.52% per month (t-values 4.47 and 2.13 respectively) presented in Tables 

4.8 and 5.5.   

 

There is no strong evidence of eventual reversal of these momentum profits. For the 

base case strategy, the shaded entries in Table 5.13 show the negative entries 

(Quarter 4, Years 2 and 4). They are small in magnitude, statistically insignificant, and 

dominated by the positive returns for the other years (Years 3 and 5). There is also no 

reversal of profits indicated by Figure 5.6. This figure plots the cumulative monthly 

returns of the 6/6 base case strategy over 36 months post formation.  

 

Table 5.13 Quarterly and Yearly Returns – Momentum/Volatility ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

6 6 SLL 2.70 1.63 2.64 3.80 11.25 19.67 16.05 16.71 18.82 

   3.52 2.30 3.47 5.63 4.35 5.46 4.39 4.95 4.87 

  SWH 6.77 6.47 4.50 2.47 22.07 18.96 18.15 15.28 20.71 

   6.54 6.57 4.64 2.71 5.31 4.38 4.90 4.11 5.09 

  SWH-SLL 4.08 4.84 1.86 -1.32 10.81 -0.72 2.10 -1.43 1.90 

   4.62 5.72 2.20 -1.70 3.74 -0.23 0.70 -0.60 0.81 

 12 SLL 2.89 1.78 2.68 3.73 11.69 18.24 16.27 18.26 19.20 

   3.94 2.51 3.80 5.65 4.73 5.29 4.31 5.40 4.49 

  SWH 6.53 5.79 3.99 2.84 21.40 17.46 16.54 16.66 21.00 

   6.16 5.77 4.24 3.04 4.96 4.13 4.47 4.58 4.93 

  SWH-SLL 3.64 4.00 1.31 -0.89 9.71 -0.79 0.27 -1.60 1.79 

   4.01 4.49 1.62 -1.21 3.20 -0.25 0.11 -0.64 0.61 

 60 SLL 2.40 1.44 2.79 3.81 11.35 16.71 17.15 18.80 21.55 

   3.54 1.86 3.90 5.29 3.48 4.89 4.21 5.64 4.63 

  SWH 5.89 6.14 4.55 2.88 21.08 18.95 18.23 16.54 21.77 

   5.72 6.33 5.13 3.18 4.93 4.41 5.04 4.05 4.16 

  SWH-SLL 3.49 4.70 1.77 -0.93 9.73 2.24 1.09 -2.26 0.22 

   4.09 5.20 2.28 -1.22 3.54 0.70 0.33 -0.79 0.06 

 

                                                 
67

 t-values of -2.11 and -3.24 for the paired two sample test. 
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Figure 5.6 Cumulative Returns of Momentum/Volatility Strategies ALL 
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5.3.2.4 Risk-Adjustment Analysis 

As with the other strategies investigated in this thesis, the profits of the double 

dependent momentum/volatility strategy are risk-adjusted using the two regression 

models to determine whether other factors can account for the excess profits of the 

strategy. Table 5.14 presents the regression coefficients and the associated t-statistic 

values for the loser, winner and arbitrage portfolio of the (6/6,6) formation/holding 

period base case. The alpha coefficient displayed in column 3 of the table, shows 

whether the models are able to account for the magnitude of the raw returns. Both 

figures are annualised. 

 

Panel A shows the regression results for the developed countries indicating that the 

two models fail to fully account for the excess profits.  The risk-adjusted return of the 

arbitrage portfolio remains significant at 7.76% and 7.52% per year (t-values 2.75 and 

2.47) with only a fraction of the unadjusted 9.12% profits explained by the models. The 

regression results show that the long SWH portfolio accounts for most of the 
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profitability of the strategy, displaying a significant risk-adjusted profit of 4.92% and 

5.58% per year (t-values 2.04 and 2.47, respectively). 

 

The risk-adjusted profits for the emerging countries displayed in panel B are statistically 

significant at the 1% level for the zero cost strategy regardless of the low number of 

observations available. The arbitrage portfolio’s unadjusted profit of 20.88% per year is 

actually slightly improved after applying the two regression models, which reveal an 

intercept of 21.39% and 22.51% respectively (t-values 2.88 and 2.99). To test whether 

these large alphas are statistically significant to the alphas of the pure momentum 

strategy, the difference in excess monthly returns between the momentum/volatility and 

momentum base case strategies was risk-adjusted to see if the double strategy was 

significantly better than the single strategy in risk-adjusted terms. The alpha of this 

difference in profits was 8.73% and 10.69% per year for the two-factor and three-factor 

Fama and French models with t-values of 1.70 and 2.03, respectively.  

 

Thus the evidence supports the proposition that momentum/volatility is a significantly 

better strategy than pure momentum after risk adjustment. Panel B also indicates that 

as with the developed markets, these abnormal returns are earned mostly by the long 

SWH portfolio which displays a risk-adjusted profit of 21.10% and 20.85% (t-values 

3.02 and 2.96) indicating that any short sale constraints will not have a significant effect 

in the implementation of the combined momentum/volatility strategy.  

 

Table 5.14 Risk-adjusted Momentum/Volatility Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLL 0.0948 -0.0283 -1.5736 0.9137 19.1410 0.1339 1.6664 0.6119   

SWH 0.1860 0.0492 2.0435 1.0545 15.3933 0.1998 1.9653 0.5775   

SWH-SLL 0.0912 0.0776 2.7484 0.1408 1.5631 0.0659 0.5682 0.0115   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLL 0.0948 -0.0194 -1.1514 0.9039 18.8090 0.0007 1.2113 0.0004 0.5288 0.6229 

SWH 0.1860 0.0558 2.0476 1.0507 16.4516 0.0016 2.0441 0.0013 1.8892 0.4972 

SWH-SLL 0.0912 0.0752 2.4662 0.1468 1.6828 0.0009 0.9232 0.0009 0.9070 0.0106 
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Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLL 0.0960 -0.0029 -0.0551 1.0014 8.2312 0.3705 1.7835 0.2869   

SWH 0.3060 0.2110 3.0197 0.9401 5.6293 0.3033 1.0300 0.1751   

SWH-SLL 0.2088 0.2139 2.8807 -0.0613 -0.4127 -0.0673 -0.2456 -0.0086   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLL 0.0960 -0.0166 -0.3242 1.0323 7.8413 0.0051 4.0320 0.0032 1.9128 0.3221 

SWH 0.3060 0.2085 2.9630 0.9164 5.5716 0.0043 2.3974 0.0010 0.5223 0.1934 

SWH-SLL 0.2088 0.2251 2.9948 -0.1158 -0.7187 -0.0007 -0.4634 -0.0022 -0.9670 -0.0088 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

SLL 0.0840 -0.0407 -1.9438 0.9216 14.9712 0.1559 1.5212 0.5294   

SWH 0.2556 0.1227 3.5961 0.9956 11.9811 0.2394 1.5406 0.3772   

SWH-SLL 0.1716 0.1634 4.5847 0.0739 0.7213 0.0836 0.5298 -0.0020   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

SLL 0.0840 -0.0362 -1.8627 0.9032 15.5529 0.0020 2.9007 0.0010 1.1232 0.5597 

SWH 0.2556 0.1288 3.6823 1.0021 13.4703 0.0022 2.2502 0.0011 1.1354 0.3573 

SWH-SLL 0.1716 0.1650 4.4672 0.0989 0.9933 0.0002 0.1714 0.0001 0.0682 -0.0022 

           

 

The same strong effect is observed in panel C where all indices regression results 

shown. It is evidend that the two models fail to explain the excess returns of the zero 

cost strategy. The intercept of both models remains large at 16.34% and 16.50%, 

compared to the raw return of 17.16% per year, displaying large and significant at 1% 

level t-values of 4.58 and 4.47 respectively. The evidence presented in this section 

confirms the superiority of the combined strategy over the single momentum and 

volatility strategies by showing robust momentum/volatility profits even after risk 

adjustment with an international two-factor model and Fama and French three-factor 

model. 

 

5.3.3 Contrarian/Volatility Strategies  

The analysis performed in the two previous sections corroborates the hypothesis put 

forward that past volatility has predictive power when combined with other strategies. It 

has been shown that the continuation of returns effect can be substantially enhanced 

when past volatility is taken in consideration. In this section the analysis is extended to 
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verify whether the profitability of the contrarian strategies can also be improved by the 

past volatility of returns. Similar to the momentum/volatility approach, there has been 

no previous research performed on the combined contrarian/volatility method either at 

the company or index level and this study hopes to set a precedent for future research 

in this area.  

 

As described in section 5.2.3, a double dependent contrarian/volatility strategy is 

constructed in a similar fashion to the other double dependent strategies. Initially, 

indices are sorted into four portfolios based on the past performance over the long 

term, then within these portfolios, indices are further divided into two portfolios based 

on short, medium or long term past volatility. Since the basis of the strategy is the 

reversal of returns, the arbitrage portfolio is constructed by buying the double sorted 

LLH portfolio which contains indices that have been losers over the long term (LL) 

which also have exhibited high (H) volatility, and selling the double sorted LWL portfolio 

which contains those indices that have been winners over the long term (LW) which 

also have displayed low (L) volatility. To allow a significant comparison with the pure 

contrarian and volatility strategies the discussion will focus on a base case double 

strategy (bold in tables) that matches the formation period of both strategies. The other 

combinations are shown for robustness purposes and may be discussed if significantly 

different from the base case. In the Strategy Profitability Tables the base case is 

represented by the (60/60,6) formation/holding strategy, and in the Quarterly and 

Yearly Tables the 60/60 formation period is considered the base case.  

 

5.3.3.1 Developed Countries 

Table 5.15 presents the results for the short, long and arbitrage rolling portfolio returns 

of the contrarian/volatility strategy as applied on the developed indices, together with 

the corresponding t-statistics shown in italics. The findings indicate weak results with 

only three combinations statistically significant. The base case (60/60,6) strategy earns 

0.47% per month (t-value 1.80), however it is the 12 month holding period combination 
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that returns a significant profit of 0.52% (t-value 2.09). Economically, these results are 

only marginally better than the pure contrarian base case profit of 0.49% shown in 

Table 4.11. However they are statistically inferior68 considering that the contrarian 

strategy base case profit is significant at the 5% level (t-value of 2.40). 

 

 A closer inspection of the findings shows that with the exception of (60/60,12) case, 

both the short and long portfolios earn over 1% per month generating a zero cost 

strategy profit of less than 0.5% per month. Thus, although it has been shown that past 

volatility of returns can substantially improve the momentum profits of the developed 

markets, past short, medium and long term volatility do not materially enhance 

contrarian strategies.  

 

Table 5.15 Returns of Relative Strength Portfolios – Contrarian/Volatility DEV 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 6 LWL 1.06 1.14 1.11 1.09 1.09 

   4.02 4.55 4.53 4.44 4.39 

  LLH 1.18 1.31 1.43 1.49 1.47 

   4.09 4.78 5.34 5.67 5.56 

  LLH-LWL 0.11 0.17 0.32 0.40 0.39 

   0.39 0.67 1.29 1.69 1.69 

 12 LWL 1.11 1.19 1.16 1.16 1.14 

   4.27 4.76 4.67 4.70 4.61 

  LLH 1.18 1.29 1.35 1.39 1.41 

   4.11 4.66 4.91 5.08 5.22 

  LLH-LWL 0.07 0.10 0.20 0.23 0.28 

   0.27 0.37 0.77 0.95 1.19 

 60 LWL 1.12 1.08 1.06 1.04 0.97 

   4.21 4.12 4.08 4.08 3.83 

  LLH 1.43 1.57 1.53 1.50 1.49 

   4.86 5.45 5.33 5.23 5.17 

  LLH-LWL 0.31 0.49 0.47 0.45 0.52 

   1.11 1.83 1.80 1.81 2.09 

 

As discussed in Chapter 4, contrarian strategies profit from price reversal and this 

reversal tends to continue for many years. For contrarian-type strategies (as against 

momentum-type strategies), reversal is evidenced by positive profits both during 

holding periods and during post-holding periods. The contrarian/volatility positive profits 

(shaded) in Table 5.16 indicate that price reversal lasts for at least five years in the 

                                                 
68

 Also, the paired two sample means test shows an insignificant t-value of 0.087.  
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developed markets case. Figure 5.7 shows this for contrarian/volatility base case 

strategy over 36 months post formation period.  

 

Table 5.16 Quarterly and Yearly Returns – Contrarian/Volatility DEV 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 6 LWL 3.44 3.31 2.86 3.32 13.89 13.49 13.66 15.88 15.17 

   5.20 4.96 4.25 4.99 4.19 4.63 4.51 3.94 4.31 

  LLH 4.03 4.73 4.90 4.54 19.69 19.74 19.09 16.25 19.55 

   5.28 6.43 6.62 5.73 5.68 5.38 4.50 4.04 4.41 

  LLH-LWL 0.59 1.42 2.03 1.23 5.80 6.26 5.43 0.37 4.39 

   0.79 1.98 2.91 1.85 1.79 2.44 1.90 0.17 1.68 

 12 LWL 3.60 3.39 3.23 3.33 14.54 13.83 14.79 15.74 14.40 

   5.43 5.08 5.00 5.09 4.57 4.31 4.49 3.44 4.11 

  LLH 3.94 4.29 4.43 4.74 18.73 20.21 17.85 17.15 19.03 

   5.23 5.73 6.12 6.23 5.48 5.18 4.36 3.83 4.03 

  LLH-LWL 0.34 0.90 1.20 1.42 4.19 6.38 3.06 1.42 4.64 

   0.45 1.20 1.81 2.29 1.35 2.41 1.06 0.53 1.59 

 60 LWL 3.25 3.16 2.80 2.37 12.54 11.98 14.68 15.53 15.39 

   4.77 4.70 4.27 3.68 3.94 3.80 4.52 4.17 4.60 

  LLH 4.79 4.53 4.37 4.64 19.59 20.78 16.93 16.65 17.99 

   6.09 5.66 5.55 5.68 5.38 4.88 4.08 3.70 3.81 

  LLH-LWL 1.54 1.36 1.57 2.27 7.05 8.81 2.25 1.12 2.61 

   2.01 1.84 2.21 3.28 2.00 2.65 0.64 0.37 0.87 

 

Figure 5.7 Cumulative Returns of Contrarian/Volatility Strategies DEV 
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5.3.3.2 Emerging Countries 

The double contrarian/volatility strategy applied on the emerging markets yields 

economically significant profits, however only few returns are statistically significant. 

Table 5.17 presents the findings of the combined strategy for the short, long and 
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arbitrage portfolios. Within the 60/60 formation period all cases earn statistically 

significant profits, however it is the K=6 base case strategy which performs best, 

earning 1.42% per month (t-value 2.04). This is superior to the equivalent pure 

contrarian base case profit of 0.95% (t-value 1.53) shown in Table 4.1369.  

 

The contrarian/volatility strategy earns weakly significant profits on only two other 

cases: 1.20% per month (t-value 1.74) for the (60/12,9) strategy and 1.19% per month 

(t-value 1.75) for the (60/12,12) strategy. As mentioned previously, the low significance 

of the returns can probably be partly attributed to the low number of observations 

available, causing large standard errors for the t-values.  

 

Table 5.17 Strategy Profitability – Contrarian/Volatility EM 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 6 LWL 0.99 1.17 1.05 1.01 0.96 

   1.73 2.17 1.89 1.82 1.73 

  LLH 1.49 1.52 1.77 1.91 1.80 

   1.89 2.04 2.39 2.51 2.39 

  LLH-LWL 0.50 0.35 0.71 0.90 0.84 

   0.67 0.50 1.11 1.39 1.32 

 12 LWL 1.06 1.25 1.08 0.91 0.77 

   1.90 2.29 1.94 1.62 1.38 

  LLH 1.82 1.99 2.04 2.11 1.96 

   2.22 2.58 2.67 2.65 2.49 

  LLH-LWL 0.76 0.74 0.97 1.20 1.19 

   0.99 1.05 1.44 1.74 1.75 

 60 LWL 0.48 0.66 0.67 0.66 0.50 

   0.87 1.22 1.20 1.15 0.87 

  LLH 1.80 2.07 2.09 2.02 1.79 

   2.25 2.58 2.61 2.54 2.31 

  LLH-LWL 1.33 1.41 1.42 1.36 1.29 

   1.82 1.91 2.04 2.02 1.95 

 

The average post holding quarterly and yearly returns for the contrarian/volatility 

strategy presented in Table 5.18 reveals slightly erratic reversal behaviour over five 

years. Except for some Year 3 entries, all other arbitrage profit entries are positive. For 

the same reason, the curve in Figure 5.8 for the 60/60 strategy is generally upward 

sloping with some flattening off during Year 3.  

 

                                                 
69

 Although statistically, the paired two sample means test shows an insignificant value of -0.94. 
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Table 5.18 Quarterly and Yearly Returns – Contrarian/Volatility EM 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 6 LWL 3.52 3.11 3.10 3.49 15.28 10.78 17.67 17.00 20.67 

   2.19 1.84 1.94 2.45 2.12 1.42 1.92 1.62 1.77 

  LLH 4.88 6.39 6.62 6.15 25.74 25.98 17.53 25.40 26.91 

   2.25 2.83 2.81 2.84 2.84 2.78 1.86 2.09 1.99 

  LLH-LWL 1.36 3.29 3.51 2.67 10.46 15.20 -0.15 8.40 6.25 

   0.78 1.83 1.83 1.36 1.50 2.56 -0.02 0.77 0.54 

 12 LWL 3.67 2.87 2.06 2.44 13.91 9.46 19.58 15.07 18.51 

   2.35 1.78 1.16 1.48 1.66 1.19 1.81 1.46 1.70 

  LLH 6.32 6.70 6.91 6.80 28.96 23.21 16.40 27.23 21.42 

   2.93 2.88 2.73 2.89 3.00 2.58 1.81 2.31 1.70 

  LLH-LWL 2.66 3.83 4.85 4.36 15.05 13.75 -3.18 12.16 2.92 

   1.50 1.92 2.22 2.10 1.83 2.12 -0.43 1.18 0.27 

 60 LWL 2.04 2.44 2.38 1.73 11.76 10.94 16.40 12.47 19.61 

   1.22 1.36 1.31 0.99 1.33 1.38 1.63 1.25 1.90 

  LLH 6.47 6.64 5.80 5.58 25.41 19.16 16.79 21.72 21.87 

   2.89 2.88 2.39 2.59 2.90 2.36 2.03 1.98 1.69 

  LLH-LWL 4.42 4.20 3.42 3.85 13.66 8.22 0.38 9.25 2.27 

   2.15 1.98 1.57 1.88 1.53 1.38 0.06 0.95 0.20 

 

 

Figure 5.8 Cumulative Returns of Contrarian/Volatility Strategies EM 
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5.3.3.3 All Countries 

Applying the double contrarian/volatility strategy on all indices reveals higher profits 

than the developed markets but lower than the emerging markets, with improved 

overall statistical significance. Table 5.19 presents the results of the rolling monthly 

returns for the short, long and arbitrage portfolio indicating that the 60/60 combination 
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earns statistically significant profits with the base case strategy yielding a return of 

0.80% per month (t-value 2.48) which is slightly higher than the base case pure 

contrarian profit of 0.76% shown in Table 4.15, although not statistically significant 

(paired two sample for means t-value -0.14). 

 

Table 5.19 Strategy Profitability – Contrarian/Volatility - ALL 

J1 J2  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

60 6 LWL 1.05 1.01 1.08 1.06 1.02 

   3.90 3.83 4.09 3.99 3.85 

  LLH 1.44 1.46 1.65 1.75 1.76 

   4.17 4.33 4.93 5.26 5.26 

  LLH-LWL 0.39 0.45 0.57 0.69 0.74 

   1.20 1.46 1.91 2.33 2.51 

 12 LWL 1.16 1.10 1.12 1.10 1.03 

   4.26 4.10 4.19 4.11 3.87 

  LLH 1.50 1.53 1.65 1.73 1.78 

   4.29 4.46 4.82 5.05 5.15 

  LLH-LWL 0.34 0.44 0.53 0.63 0.74 

   1.03 1.37 1.70 2.05 2.41 

 60 LWL 1.04 1.01 1.00 0.96 0.89 

   3.78 3.70 3.65 3.53 3.29 

  LLH 1.73 1.76 1.79 1.83 1.83 

   4.90 4.94 5.04 5.18 5.17 

  LLH-LWL 0.69 0.75 0.80 0.87 0.94 

   2.06 2.28 2.48 2.79 3.08 

 

Table 5.20 Quarterly and Yearly Returns – Contrarian/Volatility ALL 

J1 J2  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

60 6 LWL 3.08 3.47 2.78 2.89 13.42 10.82 12.78 12.34 14.18 

   4.23 4.57 3.68 4.01 3.90 3.60 4.23 3.06 3.56 

  LLH 4.52 5.63 5.99 5.65 23.78 22.78 21.36 22.32 24.58 

   4.57 5.82 6.11 5.53 5.54 5.26 4.50 4.70 4.91 

  LLH-LWL 1.44 2.16 3.21 2.75 10.35 11.96 8.58 9.98 10.40 

   1.54 2.45 3.34 2.97 2.75 3.50 2.19 3.31 2.90 

 12 LWL 3.35 3.46 2.93 2.75 13.53 10.40 13.54 12.21 13.22 

   4.52 4.58 3.90 3.80 3.90 3.49 4.42 2.79 3.62 

  LLH 4.74 5.42 5.85 6.02 23.93 23.13 21.27 23.21 24.02 

   4.74 5.41 5.72 5.84 5.45 5.22 4.63 4.66 4.63 

  LLH-LWL 1.39 1.96 2.92 3.27 10.41 12.73 7.73 11.00 10.80 

   1.44 2.08 3.08 3.52 2.70 3.40 2.26 3.38 2.75 

 60 LWL 3.12 2.97 2.39 2.17 11.59 11.47 12.58 10.33 15.74 

   4.09 3.92 3.33 3.22 3.49 3.39 4.29 3.15 4.38 

  LLH 5.44 5.58 5.89 5.77 24.30 23.10 18.76 21.21 23.72 

   5.37 5.48 5.61 5.70 5.74 5.09 4.11 4.31 4.19 

  LLH-LWL 2.33 2.61 3.50 3.59 12.71 11.63 6.19 10.88 7.98 

   2.46 2.73 3.68 4.10 3.38 3.97 1.78 2.94 2.01 

 

Notably, for all formation periods the most profitable strategy is given by the 12 month 

holding period with profits of 0.74% for the (60/6,12) and (60/12,12) cases, and 0.94% 
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per month for the (60/60,12) case (t-values 2.51, 2.41 and 3.08 respectively).  The 

positive contrarian/volatility profits in the holding period and in the post-holding periods 

(shaded in Table 5.20) indicate that price reversal lasts for at least five years in the all 

indices case. This feature can also be seen in Figure 5.9 which graphs the cumulative 

monthly returns of the arbitrage portfolio of the 60/60 base case double strategy for 36 

months from the start of the holding period.  

 

Figure 5.9 Cumulative Returns of Contrarian/Volatility Strategies ALL 
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5.3.3.4 Risk-Adjustment Analysis 

To test whether the difference between the returns of the long and short portfolios are 

just a reward for bearing risk, the excess contrarian/volatility profits of the (60/60,6) 

formation/holding base case strategy, as well as the individual LWL and LLH portfolios 

of that particular strategy, are regressed against a two factor model and the Fama and 

French model. The coefficients of the two regression models and the associated White 

corrected t-statistics for all three groups of indices are displayed in Table 5.21. The 

risk-adjusted return represented by the intercept of the regression (α) is presented in 

column three while the unadjusted average return of the regressed portfolio shown in 

column two of the table. Both figures are annualised. 
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Similarly to the momentum/volatility profits, the contrarian/volatility returns are not 

explained by the two models. However, the raw contrarian/volatility profits are weaker 

than the raw momentum volatility profits, so the risk-adjusted profits of the 

contrarian/volatility strategy are not very impressive.   

 

Table 5.21 Risk-adjusted Contrarian/Volatility Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWL 0.1272 -0.0031 -0.1764 1.0666 26.1892 0.1261 1.9544 0.7023   

LLH 0.1836 0.0534 2.0017 0.9445 12.2379 0.3626 2.9388 0.4431   

LLH-LWL 0.0564 0.0564 1.7413 -0.1221 -1.3385 0.2365 1.6707 0.0167   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWL 0.1272 -0.0080 -0.4382 1.0837 24.7092 0.0003 0.5107 0.0013 2.1553 0.7040 

LLH 0.1836 0.0518 1.8304 0.9130 11.8907 0.0027 3.6895 0.0012 1.5771 0.4476 

LLH-LWL 0.0564 0.0598 1.7416 -0.1707 -1.8769 0.0024 2.6525 -0.0001 -0.0596 0.0301 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWL 0.0804 -0.0257 -0.4215 1.0172 5.9849 0.2384 1.0227 0.3005   

LLH 0.2508 0.1142 1.4989 1.5461 8.0170 0.2035 0.5244 0.3409   

LLH-LWL 0.1704 0.1398 1.6884 0.5289 2.5550 -0.0348 -0.0851 0.0437   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWL 0.0804 -0.0272 -0.4414 0.9656 5.3802 0.0038 2.4219 0.0003 0.2253 0.3321 

LLH 0.2508 0.1061 1.2974 1.5607 7.8445 0.0022 0.9595 0.0015 0.6051 0.3398 

LLH-LWL 0.1704 0.1333 1.5652 0.5951 2.8268 -0.0017 -0.6575 0.0012 0.4824 0.0481 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

LWL 0.1200 -0.0113 -0.5504 1.0487 23.6754 0.1725 2.2413 0.6088   

LLH 0.2148 0.0770 2.1311 1.0629 10.0917 0.3749 1.7516 0.3626   

LLH-LWL 0.0960 0.0883 2.1982 0.0142 0.1239 0.2024 0.8575 -0.0014   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

LWL 0.1200 -0.0192 -0.9091 1.0643 23.1974 0.0010 1.7872 0.0017 2.9208 0.6124 

LLH 0.2148 0.0775 2.0497 1.0192 10.0312 0.0030 2.3716 0.0009 0.7985 0.3671 

LLH-LWL 0.0960 0.0968 2.3247 -0.0451 -0.4067 0.0020 1.4371 -0.0008 -0.6523 0.0057 

           

 

Panel A reports the developed countries regression results showing that the two factor 

model displays the same 5.64% annual risk-adjusted excess return on the zero-cost 
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strategy as the unadjusted return, significant at 10% level (t-values 1.74). Similarly, the 

intercept of the Fama and French model of 5.98% is marginally better than the 

unadjusted return of 5.64% per annum for the same portfolio indicating that the 

contrarian/volatility profits are not simply a reward for bearing risk. The profitability of 

the strategy is driven by the long LLH portfolio, which displays significant 5.34% and 

5.18% per year risk-adjusted profits (t-values 2.00 and 1.83). However, the risk-

adjusted returns for the combined strategy are not as large as the corresponding 

6.35% and 6.14% risk-adjusted pure contrarian profits for the developed countries 

shown in panel A of Table 4.17. 

 

Panel B reports the emerging markets regression results and shows that the two 

models are able to account only about 1/5 of the strategy’s 17.04% unadjusted profits. 

Both regressions show an intercept above 13% per year for the zero-cost portfolio, 

statistically significant at the 10% level only for the two factor model (t-value 1.68). The 

Fama and French model generates an alpha of 13.33% however it is not statistically 

significant perhaps due to the reduced number of observations in the sample. 

Nevertheless, these results are a little stronger than the corresponding risk-adjusted 

contrarian profits of 11.92% and 11.27%, indicating that emerging markets contrarian 

profits can only be slightly improved by taking into consideration past volatility of 

returns. 

 

Regarding the regression results for all indices, panel C shows that the models again 

are not able to explain the abnormal excess returns of the zero-cost portfolios. After 

risk adjustment, the annualised alpha of the two factor model is still statistically 

significant from zero at 8.83% (t-value 2.20), while the Fama and French model 

displays an intercept of 9.68% (t-value 2.32) which is slightly higher than the 

annualised unadjusted return of 9.60%. However, similar to the developed markets, the 

double strategy profits are not as strong as the risk-adjusted contrarian returns of 
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9.68% and 9.26% (t-values of 3.19 and 2.88, significant at 1% level) which are 

displayed in panel C of Table 4.17.  

 

The analysis performed on the contrarian/volatility strategy shows mixed results with 

superior profits over the pure contrarian strategy derived for all three groups of market 

indices, although its magnitude and statistical power varies across the different markets 

and formation/holding periods. This implies that, as opposed to its use in 

momentum/volatility strategies, past volatility does not improve contrarian strategies 

enough to justify the implementation of combined contrarian/volatility strategies.  

 

 

5.4 Discussion of Findings 

5.4.1 Pure Volatility 

The analysis of the index volatility trading strategies performed in the previous sections 

shows mixed results. The research question that was investigated asked: Can 

strategies based on past volatility of returns predict future returns at international index 

level? The findings for the developed markets reveal that the volatility of past returns is 

ineffective as a variable in predicting future returns for indices. None of the strategies 

are statistically significant with the high minus low (H-L) arbitrage portfolio earning 

negligible and close to zero profits. This is due to the fact that indices with past low 

volatility earn as much in the future as the indices with past high volatility, cancelling 

each other out.  In contrast, in the emerging markets, past volatility proves to be a good 

predictor of future returns with the strategies earning statistically significant profits. 

Indices with high past volatility earn almost double the profits of past low volatility 

indices whether the strategies are based on short term past 6 month volatility, medium 

12 month or long term 60 month past volatility. For the emerging markets the evidence 

shows that the volatility trading strategy works, displaying arbitrage portfolio returns 

that are economically and statistically significant. The strategy picks up indices that 

have high expected return relative to risk, even if risk is not high. This is confirmed by 



218 

the risk analysis which shows that after risk adjustment, alpha is still statistically 

significant. This means that both risk-adjustment models fail to explain the excess 

returns of these strategies.  

 

The volatility strategy follows the trading rule based on the idea that high volatility 

assets are associated with high expected returns and low volatility assets are expected 

to derive low return in the future. Of course, this does not imply that high volatility 

assets are expected to earn high returns after accounting for risk. The results in Table 

5.7 largely confirm this. The pure volatility strategy only earns significant risk-adjusted 

profits for the emerging markets, and the significance in this case is only at the 10% 

level. Table 5.7 does however contain a remarkable result. In the emerging markets 

case, the high volatility (H) portfolio earns a 32.04% raw return that when risk-adjusted 

is still highly significant (alpha equalling 21.58% or 22.62%, depending on the model 

employed, with t-statistics of 2.99 and 3.05, respectively). This result reinforces the 

results of earlier analyses in this thesis that suggest that emerging markets differ in 

significant ways from developed markets.  Perhaps in the emerging markets, the high 

volatility indices have such huge volatility that many investors avoid them. 

Consequently, this lack of popularity may cause them to offer good risk-adjusted 

returns.  

 

In contrast, for the developed countries it is the low volatility indices that exhibit 

significant alphas. This implies that average returns in low volatility countries are not 

sufficiently low according to the risk-adjustment models. Perhaps volatility in the 

developed countries is a proxy for popularity. And as a result, just like unpopular stocks 

represent good value, so also unpopular country indices may represent good value.  

 

The difference in results between the developing and emerging groups of indices can 

also be associated with the characteristic volatility of the developed and the emerging 

countries. There are considerable differences in volatility among markets based on 
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factors such as regulatory structure, the level of investor interest and participation, and 

the maturity of the exchanges as a means for capitalization in a local economy. 

Volatility tends to increase when the total capitalization in a market is relatively low, 

with large price swings related to single transactions. Volatility can also escalate when 

the market is subject to a high level of speculation which can rapidly inflate or depress 

prices in response to speculative pressure and irrational investor behaviour. As the 

emerging markets are considered less mature and not as highly regulated as the 

developed markets, where investors are prone to a higher level of speculation, it is 

possible that the results of the volatility trading strategies are driven and influenced to 

some extent by other factors.  

 

5.4.2 Momentum/Volatility 

The purpose of the analysis of this double strategy was to answer the research 

question which asked whether past volatility of index returns assist momentum 

strategies in deriving superior returns. It was hypothesized that by selecting indices 

with past high volatility that also have performed well in the past, the profits of the pure 

momentum strategy will be improved considerably. The findings support this theory by 

showing enhanced returns for the double strategy as opposed to the single momentum 

strategies. Although the momentum/volatility strategy performs slightly better than the 

pure momentum strategy, for the developed markets the double combination fails to 

greatly improve the momentum arbitrage portfolios returns. This is consistent with the 

results of the single short term volatility strategy where the developed markets failed to 

return any profits. It appears that whether volatility is taken into consideration or not, 

momentum stays the same in the developed markets. 

 

In contrast, the double strategy applied on the emerging markets earns substantially 

greater profits compared to the single momentum strategy, being the highest earning 

double strategy over the short and medium term. This result is in addition to the 
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intriguing result discussed earlier in this chapter that showed that the pure volatility 

strategy strongly outperforms pure momentum in the emerging markets case.  

 

It was expected that the profits of the double strategy would be statistically significant 

because the risk-adjusted pure momentum strategy profits are significant. Thus, it was 

likely that the risk-adjusted alphas of the momentum/volatility strategy would be also 

significant. The analysis shows that for the developed markets the risk-adjusted profits 

of the double strategy did not improve on the risk-adjusted performance of the pure 

momentum profits. However, for the emerging markets the momentum/volatility 

strategy is superior to the single strategy even after risk adjustment, showing alphas 

that are almost double the risk-adjusted momentum profits.  

  

It appears that investors in the developed countries are not afraid of relatively high 

volatile indices, thus such indices tend to be properly priced. Consequently, there are 

no abnormal profits to be made. On the other hand, emerging markets are already 

more volatile, and if investors in those markets tend to avoid the most volatile indices at 

the time, then these indices will be relatively underpriced, thus creating abnormal 

returns for the few risk-taking investors. Hence, the abnormal return observed for the 

high volatility portfolio. As a result, for the emerging markets, a second sorting variable 

in the form of past volatility can help enhance returns. When the momentum effect has 

run its course and is about to reverse, volatility has the effect of stopping the reversal. 

Going long in those indices with good past performance that are also highly volatile and 

shorting those indices with low past performance and low volatility works exceptionally 

well in the emerging markets. In this case, higher past volatility does not imply higher 

risk because the risk adjustment actually improves the significant arbitrage portfolio 

return.  
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5.4.3 Contrarian/Volatility 

The aim of combining volatility with the contrarian rule in a trading strategy was to find 

an answer to the research question which asked: can past volatility of index returns 

assist contrarian strategies in deriving superior returns? Going long in the portfolio of 

indices with low mean and high volatility and shorting those with high mean and low 

volatility was recommended to improve the contrarian profits. As with the 

momentum/volatility strategy, the findings of the analysis show mixed results. In the 

economic sense, the developed markets show slightly inferior profits for the double 

strategy (0.47%) compared to the single contrarian strategy (0.49%). However, 

statistically, the combined strategy attains significance only at the 10% level with a t-

value of 1.80. Not surprisingly, this result was expected given the low predictive power 

of volatility in the developed region.   

 

For the emerging markets, the combined strategy performs substantially better showing 

greater returns both economically and statistically. The emerging markets 

contrarian/volatility profits are superior to the single contrarian profits on a relative 

return basis (1.42% vs. 0.95%). This indicates that in the emerging markets, if taken in 

consideration, volatility has an enhancing effect on the index returns. This result may 

be due to the higher volatility present in the emerging sector, causing greater 

mispricings as investors who are risk averse prefer to invest in relatively low risk 

indices.  

 

The results derived from the contrarian/volatility strategies analysis again shows the 

differences in returns over the short and long term and between the developed and 

emerging markets, and highlights the importance of volatility in decision making 

regarding global portfolio allocation and investing at the aggregate market level. 
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5.5 Conclusion 

In this chapter the focus has been on the predictive power of volatility of past returns 

and its ability to assist momentum and contrarian trading strategies in deriving superior 

returns. The research questions investigated and discussed in this chapter are as 

follows: 

• Do strategies based on past volatility of returns predict future returns at 

international index level? 

• Does past volatility of international index returns assist momentum strategies in 

deriving superior returns? 

• Does past volatility of international index returns assist contrarian strategies in 

deriving superior returns? 

 

Although the answers to these questions can differ between the emerging and 

developed market cases, the results have shown that volatility, on its own and 

combined with other strategies, can provide attractive opportunities for investment. 

Figures 5.10 displays at a glance the relative performance of the three groups of 

indices, for the single and combined volatility based strategies analysed in this chapter.  

 

The graph highlights the dominance of the emerging markets results whether the 

strategies are single or double. The figure also emphasises the improvement of the 

developed markets double strategies over the single volatility strategies indicating that 

volatility in combination with past returns is able to derive superior returns however the 

investment horizon must be carefully considered. The graph also highlights the 

superiority of the double combinations (mom/vol and con/vol), especially the 

momentum/volatility strategy, in terms of statistical significance, for all three groups of 

indices.  
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Figure 5.10 Summary of Relative Performance – Main Strategies 
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* indicates significance at 10% level, ** indicates significance at 5% level and *** shows significant results at 1% level 

 

Overall the analysis presented in this chapter has provided extensive evidence of the 

forecasting ability of past volatility of index returns through trading strategies that can 

be applied in practice. Of particular note for long-only investors, portfolios of high past 

volatility indices and portfolios of winner momentum indices with high past volatility 

both achieved remarkably large risk-adjusted profits in the emerging markets case.  

 



224 

CHAPTER 6 

INDEX 52-WEEK HIGH STRATEGY 

 

6.1 Introduction 

The empirical literature on momentum and contrarian strategies, as well as the 

research performed in this thesis has demonstrated that past returns of stock indices 

can be used to predict future returns. Studies that have investigated the continuation 

and reversal of returns, individually or combined, at company, industry or index level, 

have confirmed the persistence of this anomaly even after taking into consideration 

other factors or being adjusted for risk. The research has shifted to investigate whether 

other variables that are associated with returns can have predictive power. In chapter 5 

it has been shown that volatility of returns, on its own, has some forecasting ability on 

some indices, and is most effective when combined with past returns to enhance the 

momentum or the contrarian effect. In this section, instead of price changes, the 

analysis uses price levels of indices, in the form of the 52wk high, to determine whether 

this variable is a better indicator of future returns. George and Hwang (2004) document 

this effect and find that the 52wk high prices of stocks are better indicators of future 

performance. Since this research has only been performed at the company level, this 

thesis investigates whether the 52wk high effect is also applicable at the index level70.  

 

6.2 Methodology 

The individual 52wk High strategy is similar to that of momentum detailed above, the 

only difference is in the measurement of returns upon which indices are ranked. More 

specifically, each month t, indices are ranked based on the Ratio of current price at the 

end of month t-1 to the highest price achieved by the index i in the previous 12 months 

prior to t-1 month: 

                                                 
70

 While writing this chapter, a study performed by Du (2008) examined the profitability of the 52wk high 

strategy on indices. 
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The ratio is calculated using the raw monthly index prices and the monthly 52wk high 

raw price available from Datastream. Based on the ratio ranking, every month the 

market indices are allocated into four portfolios with the High (H) portfolio containing 

that 25% of indices with the highest 52wk high ratios, and the Low (L) portfolio 

consisting of that 25% of indices with the lowest 52wk high ratios. If the 52wk high 

effect applies at the international index level, then indices with prices near to their 52wk 

high will outperform those indices that are farther from their 52wk high. Therefore a 

profitable strategy will buy the High portfolio and sell the Low portfolio to form the High 

minus Low (H-L) arbitrage portfolio. As with all the other trading strategies that have a 

short term formation period of up to 12 months, there is a one month gap between the 

end of the ranking period and the beginning of the holding period.  

 

George and Hwang (2004) state that stocks at or near their 52wk High underreact in 

their adjustment to new information. This is because investors are subject to an 

adjustment and anchoring bias where the 52wk high price is used as an anchor from 

which they are slow to deviate in their pricing adjustment. When the information gets 

through eventually, prices change accordingly resulting in a price continuation that is 

stronger than return momentum. This study aims to find whether this effect also occurs 

at the aggregate international market level.  The research question that addresses this 

issue is as follows: 

Research Question: Do strategies based on the 52wk high ratio predict  

           future returns at the international index level? 

 

6.3 Analysis of Results 

As with the other strategies investigated in this thesis, for each group of indices, the 

analysis of the 52wk strategy is presented in the same two table format; the first 

showing the rolling overlapping monthly portfolio returns, the second table showing the 
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post-holding period returns of the portfolios over the first four quarters and first five 

years with the corresponding t-statistics displayed in italics. 

 

6.3.1 Developed Countries 

The results presented in Table 6.1 show the US dollar returns of the short, long and the 

arbitrage portfolio of the 52wk strategy for the developed countries. Since the 52wk 

high ratio is the basis of this strategy, the formation period is 12 months. The base 

case (K=6 months) figures show that although the long portfolio outperforms the short 

portfolio, the strategy delivers a weak profit of 0.40%. Nevertheless, this profit is 

significant at the 5% level. 

 

Table 6.1 Strategy Profitability – 52wk High DEV 

J  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

12 L 1.03 0.99 1.01 1.07 1.14 

  3.82 3.80 3.99 4.26 4.59 

 H 1.40 1.41 1.41 1.39 1.30 

  5.89 6.09 6.18 6.08 5.76 

 H-L 0.37 0.43 0.40 0.32 0.16 

  1.63 2.07 2.18 1.85 1.01 

 

More generally, with the exception of the 1 and 12 month holding periods, each 

arbitrage portfolio profit is positive and statistically significant, with the (12,3) strategy 

delivering a 0.43% return per month (t-value 2.07). However, comparing the 6 month 

base case profit of 0.40% per month (t-value 2.18) with the corresponding pure 

momentum return of 0.75% per month presented in Table 4.2, it is clear that the 52wk 

high strategy underperforms the pure momentum strategy in the developed markets.  

 

Table 6.2 shows the 52wk high strategy post-holding period returns. The shaded 

entries in the table show that the strategy’s profitability begins to reverse in Quarter 4 

and continues for four more years. This behaviour differs completely from what George 

and Hwang (2004) found using a 52wk high strategy at the company level. They found 

that the profits of the 52wk high strategy did not reverse in the long run.  
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Table 6.2 Quarterly and Yearly Returns – 52wk High DEV 

J  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

12 L 3.02 3.12 3.49 4.35 15.45 15.93 16.28 17.76 18.08 

  4.31 4.51 4.86 6.08 4.81 5.28 4.61 5.68 4.89 

 H 4.30 4.37 4.05 3.15 17.00 14.93 12.65 14.31 16.42 

  6.62 6.89 6.55 5.07 6.07 4.42 4.32 4.95 5.25 

 H-L 1.28 1.25 0.56 -1.20 1.55 -1.00 -3.63 -3.45 -1.67 

  2.34 2.26 1.07 -2.19 0.91 -0.49 -2.04 -1.96 -0.95 

 

In summary, the evidence suggests that for developed markets the 52wk high strategy 

is weakly profitable and underperforms the pure momentum strategy. Thus these 

international level findings are the opposite of the findings of George and Hwang 

(2004) at the individual company level. George and Hwang (2004) claim that investors 

in individual stocks ‘anchor’ their decision to buy or sell around the stock’s price 

distance to its 52wk high. This is an intra-market phenomenon. A-priori there is no 

reason to expect that international investors at the international index level make use of 

each market’s closeness to its 52wk high. Therefore the purpose of the study in this 

chapter is to investigate the relevance of index 52wk high strategies to investors. 

 

6.3.2 Emerging Countries 

The 52wk high strategy applied on the emerging markets indices actually makes 

losses. The base case in Table 6.3 loses 0.36% per month, although this figure is not 

significantly different from zero. More generally, Table 6.3 presents results showing 

that in all cases the strategy earns negative returns that are not significantly different 

from zero. (However the negative return of 0.75% per month in the 12 month case is 

significantly different from zero at the 10% level.)  

 

In summary, the 52wk high strategy does not work in emerging markets. This is in 

contrast to the developed markets where the strategy has been shown to be weakly 

profitable. The post-holding period evidence in Table 6.4 is provided for completeness 

only, since the strategy’s losses make it of little interest.  
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Table 6.3 Strategy Profitability – 52wk High EM 

J  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

12 L 2.04 2.14 2.07 1.88 2.08 

  3.06 3.27 3.16 3.15 3.59 

 H 1.38 1.45 1.71 1.48 1.32 

  3.18 3.67 4.48 4.00 3.55 

 H-L -0.67 -0.69 -0.36 -0.40 -0.75 

  -1.07 -1.16 -0.64 -0.81 -1.68 

 

Table 6.4 Quarterly and Yearly Returns – 52wk High EM 

J  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

12 L 6.34 6.77 6.80 8.23 31.94 27.56 20.33 25.52 18.12 

  3.43 3.40 3.76 4.57 3.84 3.54 3.04 3.33 2.65 

 H 4.48 6.13 3.81 2.80 19.44 15.66 18.37 14.10 13.87 

  3.85 4.60 3.23 2.17 3.22 2.84 3.06 2.02 1.88 

 H-L -1.86 -0.64 -2.99 -5.43 -12.50 -11.91 -1.96 -11.42 -4.25 

  -1.28 -0.35 -2.18 -4.00 -1.74 -2.53 -0.72 -3.71 -1.10 

 

 

6.3.3 All Countries 

Table 6.5 presents the results of the 52wk high strategy on all 49 countries in the 

sample. With the exception of the 12 month holding period, the arbitrage portfolio 

shows low positive statistically insignificant returns. Overall, the performance of the 

strategy on all 49 indices lies somewhere between the developed markets case and 

the emerging markets case.   

 

Table 6.5 Strategy Profitability – 52wk High ALL 

J  Portfolio K = 1 K = 3 K = 6 K = 9 K = 12 

12 L 1.41 1.32 1.31 1.36 1.45 

  4.43 4.23 4.29 4.55 4.96 

 H 1.58 1.56 1.58 1.53 1.43 

  6.41 6.53 6.68 6.48 6.12 

 H-L 0.16 0.24 0.27 0.17 -0.02 

  0.57 0.90 1.07 0.72 -0.09 

 

 

The insignificant profitability of the 52wk high strategy quickly reverses in the post-

holding period. The shaded negative entries in Table 6.6 indicate that reversal starts in 

Quarter 3 and it continues for at least the next 4.5 years.  

 



229 

 

 

Table 6.6 Quarterly and Yearly Returns – 52wk High ALL 

J  Portfolio Q = 1 Q = 2 Q = 3 Q = 4 Year 1 Year 2 Year 3 Year 4 Year 5 

12 L 4.07 3.97 4.38 5.56 19.91 20.37 19.43 21.25 20.81 

  4.40 4.39 4.90 6.27 5.33 5.82 4.83 5.63 5.09 

 H 4.78 5.05 4.36 3.46 19.42 15.88 13.68 14.11 15.32 

  6.77 7.02 6.46 5.03 5.97 4.33 4.32 4.74 5.08 

 H-L 0.72 1.08 -0.02 -2.09 -0.49 -4.50 -5.75 -7.14 -5.49 

  0.92 1.38 -0.02 -3.02 -0.19 -1.74 -2.78 -3.20 -2.74 

 

Figure 6.1 presents the cumulative post-holding period returns of the K=1 52wk high 

strategy for the developed, emerging and all indices for the first 36 months. The graph 

tells a similar story to Tables 6.2, 6.4 and 6.6. The developed and all countries cases 

show reversal within one year, while the losses in the emerging markets case 

continues for the whole period.  

 

Figure 6.1 Cumulative Returns of 52wk High Strategies 
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6.3.4 Risk-adjusted 52-week High Profits 

As with the other strategies investigated in this thesis, the results of the 52wk high 

strategy have been risk-adjusted using a two-factor and Fama and French three-factor 

models. Table 6.7 shows the regression coefficients (and the corresponding White t-

statistics) for the loser, winner and the arbitrage portfolio of the 6 month holding period 
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base case. If alpha is significantly different from zero, the models are not able to 

explain the excess profits, and the strategy’s returns are not considered a reward for 

bearing risk. Both the unadjusted returns and the alphas are annualised and displayed 

in columns two and three of the table.  

 

Table 6.7 Risk-adjusted 52wk High Profits 

Panel A: Developed Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.1212 -0.0059 -0.3122 1.0187 18.1031 0.2531 2.7977 0.6217   

H 0.1692 0.0429 2.5969 0.9308 17.9125 0.1003 1.5297 0.7112   

H-L 0.0480 0.0488 2.229 -0.0880 -1.0527 -0.1529 -1.5950 0.0085   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.1212 -0.0038 -0.1974 0.9988 18.0344 0.0014 2.0983 0.0013 1.5748 0.6152 

H 0.1692 0.0501 2.8317 0.9365 19.2223 0.0012 2.2415 0.0010 1.8067 0.6675 

H-L 0.0480 0.0539 2.2999 -0.0623 -0.7421 -0.0002 -0.2107 -0.0003 -0.2757 -0.0026 

           

Panel B: Emerging Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.2484 0.1490 2.0533 1.0300 6.1322 0.2613 0.8676 0.1867   

H 0.2052 0.1229 3.1381 0.7885 8.3488 0.0211 0.1534 0.3363   

H-L -0.0432 -0.0261 -0.375 -0.2415 -1.5805 -0.2402 -0.8609 0.0065   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.2484 0.1554 2.0490 0.9681 5.5139 0.0032 1.5936 -0.0006 -0.2850 0.1974 

H 0.2052 0.1083 2.9160 0.8069 9.4134 0.0044 5.0890 0.0017 1.6116 0.4020 

H-L -0.0432 -0.047 -0.6459 -0.1612 -0.9701 0.0011 0.6356 0.0023 1.0059 0.0036 

           

Panel C: All Countries 

 

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βvmgVMGt + εt 

Portfolio Return α t(α) βwld t(βwld) βvg t(βvg) Adj R2   

L 0.1572 0.0371 1.2369 1.0096 11.4548 0.2835 1.8378 0.4063   

H 0.1896 0.0613 3.2902 0.9204 15.4113 0.0764 1.0611 0.6574   

H-L 0.0324 0.0241 0.7716 -0.0893 -0.8142 -0.2071 -1.2933 0.0040   

           

Rp,t – Rf,t = αp + βwld(Rwld,t – Rf,t) + βsmbSMBt + βhmlHMLt + εt 

Portfolio Return α t(α) βwld t(βwld) βsmb t(βsmb) βhml t(βhml) Adj R2 

L 0.1572 0.0337 1.1464 0.9780 11.6865 0.0024 2.2806 0.0010 0.8060 0.4242 

H 0.1896 0.0713 3.6062 0.9306 17.0219 0.0015 2.4185 0.0009 1.4402 0.6174 

H-L 0.0324 0.0376 1.1621 -0.0473 -0.4281 -0.0009 -0.6878 -0.0001 -0.0558 -0.0023 

           

 

Panel A reports the developed markets regression results showing a 4.88% and 5.39% 

annualised risk-adjusted return on the arbitrage portfolio, both significant at the 5% 

level (t-values 2.23 and 2.30). Compared to the unadjusted return of 4.44% per year, 
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the regression results clearly indicate that the excess returns of the 52wk high strategy 

are not a reward for bearing risk. The marginally-higher adjusted returns for the two 

models are in line with the findings of George and Hwang (2004) who report stronger 

risk-adjusted than raw returns for the 52wk high strategy applied at company level. 

Nevertheless, compared to the risk-adjusted momentum profits in Table 4.10, the 

profits of the 52wk high strategy are inferior both economically and statistically. 

 

Panel B shows the emerging markets regression results indicating negative and 

insignificant arbitrage alphas for both models. Considering how weak and insignificant 

the unadjusted profits are, it is not surprising that the risk-adjusted results are inferior 

as well. Notably, both alphas are negative and insignificant. Interestingly, the returns of 

the individual short (L) and long (H) portfolios remain high and significant after their raw 

returns are adjusted for risk, suggesting that investors can derive annual abnormal 

profits of over 14% and 10%, respectively, from these portfolios71. One possible 

explanation for this result is that emerging markets as a group have abnormally high 

returns. This explanation was tested by risk-adjusting the MSCI emerging market 

value-weighted market index (results not shown in Panel B). Both risk-adjustment 

models produced insignificant alphas in this case (0.026 and 0.035 with corresponding 

t-values 0.63 and 0.79, respectively). As a result, we can rule out the idea that the 

emerging market 52wk high long and short portfolios are only abnormal because 

emerging markets as a group produce abnormal returns.   

 

The source of the problem with the 52wk high strategy for the emerging markets is now 

clear. Emerging market indices that are either near to or far from their 52wk highs earn 

abnormally high returns. However those near to their 52wk highs do earn a little less 

than those far from their 52wk highs, so the 52wk high strategy loses money in the 

emerging markets case. 

                                                 
71

 In contrast, the corresponding results for the pure momentum strategy reported in Panel B of Table 4.10 

are winner portfolios earning over 18% and loser portfolios earning less than 6.2%. 
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The regression results for all indices presented in panel C of Table 6.7 show that the 

arbitrage alphas of the two models are low positive but insignificant, similar to the 

unadjusted returns shown in column 2. Notice that the alphas of the High portfolio are 

significantly different from zero at the 1% level and that after risk adjustment the High 

portfolio is able to return abnormal profits of 6.13% and 7.13% per year. This is in line 

with the results for developed countries and emerging markets where the High 

portfolio’s alphas are also significant and positive. This suggests that irrespective of the 

market type (developing, emerging or all), purchasing a portfolio of indices that have a 

high 52wk ratio will produce superior risk-adjusted returns. 

 

It was originally envisaged that after a single analysis of the 52wk variable was 

performed, its predictive power would be further assessed in combination with the 

momentum and contrarian strategies to determine whether it can enhance the 

continuation or reversal of returns. However, due to the contradictory nature of the 

findings of the single 52wk high strategy, further analysis of double strategies 

containing this variable were judged to be not worth pursuing. It has been shown that, 

in contrast to the findings of George and Hwang (2004), the 52wk high ratio has far 

less predictive power at the index level than does past short-term relative returns. 

Further, strategies based on this variable although weakly profitable in some cases, fail 

to reach the strong economic and statistical significance that other strategies have 

attained. 

 

6.4 Discussion of Findings and Conclusion 

The last research question of the study asked whether strategies based on the 52wk 

high ratio can predict future returns at international index level in the same way that 

strategies based on closeness of share prices to their 52wk high predict future stock 

returns. The research performed at company level in the US market has proved very 

successful with significant profits derived by adopting a 52wk high strategy. However, 
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at index level, this trading rule provides mixed results. For the developed markets the 

arbitrage portfolio produced weak but significant returns. Although the analysis reveals 

statistically significant arbitrage portfolio profits from the 52wk high strategy for 

developed countries, they are not as high as the corresponding momentum strategy 

profits. This is in contrast to the leading work of George and Hwang (2004) which 

shows superior 52wk high profits to the momentum profits at company level. 

 

Overall, the 52wk high effect is neither strong nor reliable at the aggregate international 

market level. This is most evident in the analysis of the strategy for emerging markets 

which shows that price levels are not useful in explaining future returns in the way 

predicted by the 52wk high effect. In fact, the strategy loses money, as the arbitrage 

portfolio returns are negative for emerging markets. It was found that indices with 

prices that are farthest from their 52wk high are the ones that derive the highest profits 

economically and statistically, contradicting the result of previous research at the 

company level.   

 

The 52wk high trading strategy has not been investigated extensively, with only two 

known studies that have examined the profitability of the strategy at company level – 

George and Hwang (2004) in the US market and Marshall and Cahan (2005) in the 

Australian market. As there has been no research performed in the emerging markets 

or in any other geographical settings (European or Asian), it is difficult to reach a 

consensus as to the robustness of the 52wk high strategy at the company level. The 

important contribution of this chapter is the finding that the superiority of the 52wk high 

strategy over momentum strategies reported by others at the company level does not 

extend to the international index level. Rather, the results in this chapter show that the 

52wk high strategy at the international index level is unreliable and at best weakly 

profitable.  
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Since the analysis in this chapter was completed, Du (2008) reports the profitability of 

the 52wk High strategy at the international index level based on indices for 18 

developed countries.  However, his study does not detect the unreliability of the 52wk 

High strategy. The difference in results stems from the fact that his discussion of 

results concentrates on non-January months and on only some risk-adjusted models 

results. Overall Du’s momentum and 52wk high profits are very similar. The conclusion 

that Du comes to that 52wk high strategy dominates momentum strategy relies heavily 

on not considering January months and the assessment that the two factor and five 

factor models were the preferred risk-adjusted models.  Had risk-adjustment being 

performed on all months raw results and with the I-CAPM risk model, his conclusion 

that 52wk dominates momentum would have been reversed. Furthermore, even in the 

results for non-January months there is no evidence that the 52wk high dominates 

momentum either in raw or in risk-adjusted terms using the I-CAPM as a risk model. In 

addition, the sample period in this thesis extends for further two years, and the analysis 

of the 52wk high strategy concentrates on the major 16 developed markets of Richards 

(1997). 

 

The behavioral explanation of the 52wk high effect put forward by George and Hwang 

(2004) is different from the main three behavioral models interpretations. The authors 

adopt the “adjustment and anchoring bias” researched by Kahneman and Tversky 

(1982) where traders use the 52wk high price as an anchor when adjusting stock 

values as new information arrives. As good/bad news pushes the price of a stock close 

to or farther from a new high, investors are reluctant to bid the price up or down given 

that the information demands it. Eventually the information pushes through causing the 

prices to move up/down accordingly. This short term underreaction causes a 

continuation in prices which the market corrects without causing long-term reversals.   

 

The evidence presented in this chapter suggests that applying this theory to 

international market indices rather than stocks will not be successful, even for the 



235 

developed markets case. Although the 52wk high strategy is profitable in this case, the 

post-holding cumulative profits of the strategy shown in Table 6.2 have a typical 

reversal pattern. Such reversals contradict the anchoring and adjustment bias 

explanation. Of course, the problems with the theory are much worse in the emerging 

markets because the 52wk high strategy is not even profitable in this case. It appears 

that the 52wk price level of an international index does not provide the same anchor to 

international index investors as George and Hwang (2004) claim a stock’s 52wk high 

does to share investors. This may be because international index investors do not 

focus on indices’ 52wk highs whereas investors in individual shares do focus on 

individual stocks’ 52wk highs.  

 

It has been shown that unlike momentum effect, which transfers from individual stocks 

to industries and international market indices, the 52wk high effect is not reliably 

present at the international market level. The conflicting results between the developed 

and emerging markets are currently a puzzle, and international index investors are 

unlikely to use this strategy. An investigation of the 52wk high trading rule at company 

level in the emerging markets would test the robustness of this strategy and would 

determine whether this is just a developed markets effect.  
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CHAPTER 7 

CONCLUSION 

 

7.1 Overview 

Over recent decades, the study of markets by financial economists and investment 

professionals has found evidence of predictability that is difficult to explain from a 

rational investor viewpoint.  While some previous researchers have sought to identify 

profitable trading strategies, others have been seeking a better understanding of the 

nature of such predictability and its sources. Dreman (1998) argues that investors not 

only make mistakes, they make mistakes in a systematic and predictable manner, so 

predictable, that consistent investment strategies can be created based on these errors 

of judgement.  

 

In this thesis, the predictability of index returns from past returns, volatility and 52week 

high price levels has been the main focus of investigation. Due to the limited empirical 

evidence on the viability of such strategies when applied to international market 

indices, this study has examined the use of individual and combined strategies 

involving momentum, contrarian, volatility and the 52wk high ratio. 

 

The literature review documented the findings of previous researchers with respect to 

various strategies applied to stocks, industries or indices on different stock markets. 

The survey of literature identified the need for further research into the predictability of 

index returns. The potential benefits included: 

• confirming the existence of the momentum and contrarian effects out-of-

sample; 

• identifying new more-profitable strategies; and  

• better understanding of the nature of predictability in market indices.  
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The study proposed 11 research questions that explored the profitability of index 

strategies (seven returns-based trading strategies, three volatility-based strategies and 

one trading rule based on the price levels) applied to monthly data from 49 MSCI 

country indices. The strategies followed a similar methodology of portfolio formation 

and risk analysis, with variations in the number of portfolios, sorting method and length 

of strategy dependent on whether the combinations were single or double.  Although 

the analysis was conducted on a number of different combinations of portfolio 

formation and holding periods, for each strategy a base case was selected to be further 

analysed, risk-adjusted and highlighted in the presentation of results. This enabled a 

comparison between the strategies investigated in this thesis and the strategies of 

previous research. To avoid data mining concerns, the selection of each base case 

was determined a priori (frequently, the base case specification was taken from the 

standard strategy used in prior published research).  

 

Overall, the research findings have indicated that, at index level, a combined 

momentum/contrarian strategy, irrespective of the sorting procedure, can produce 

superior returns to the pure momentum or contrarian strategies. In particular, the 

double dependant early stage momentum and late stage contrarian strategies have 

delivered outstanding empirical results. In addition, in the emerging markets and all 

countries cases a combination of past returns and past volatility has proven to 

outperform the single momentum, contrarian and volatility strategies. In contrast to the 

existing published research on individual stocks, the index 52wk high ratio proves to 

have weak or no predictive power when applied to market indices. Furthermore, 

separate analyses of the developed and emerging markets cases has revealed 

interesting differences in the performance of the two groups of indices. Crucially, the 

results also show that the excess returns of most strategies survive risk-adjustment, 

with the majority of alphas being significantly different from zero.   

 



238 

Regarding the existing behavioural theories of momentum, the results in this thesis 

indicate that continuation and overreaction are integrated but not in the ways that these 

theories predict. Momentum appears to be a composite effect. Most of its profitability 

seems to come from underreaction to past long-term overreaction, and this component 

can be captured with an early stage momentum strategy. The remainder seems to 

come from delayed underreaction, and this can be detected with the weakly-profitable 

late stage momentum strategies. This important conclusion is not just a feature of 

momentum in international market indices, since the early/late stage results of Chan 

and Kot (2006) for U.S. stocks are similar to the corresponding results in this thesis. 

That is, for U.S. stocks they report reversal of late stage momentum but no reversal of 

early stage momentum.    

 

7.2 Review of Empirical Analysis 

In this study, 11 strategies were investigated.  For each strategy, the selected base 

case was assessed in terms of its profitability, both before and after risk-adjustment. 

Based on the proposed research questions of this thesis, the strategies were 

individually applied on each of the three groups of MSCI indices (the 18 developed 

market indices, 26 emerging market indices, and all 49 international market indices). 

 

The following tables present a summary of these strategies for the developed, 

emerging and all indices groups. To allow a meaningful comparison between the three 

groups of indices and to perform a ranking of the strategies, this summary uses each 

strategy’s base case when evaluating the profitability of each method.72   

The single strategies are: 

- Momentum (mom) 

- Contrarian (con) 

- Volatility (vol) 

                                                 
72 These base cases have the best or near-best performances out of the various formation/holding period 

combinations tested for each strategy. 
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- 52wk High (52wk)  

The double dependent strategies are: 

- Early Stage Momentum (ESmom) 

- Late Stage Momentum (LSmom) 

- Early Stage Contrarian (EScon) 

- Late Stage Contrarian (LScon) 

- Momentum/Volatility (momvol) 

- Contrarian/Volatility (convol) 

The double independent strategy is: 

- Independent Momentum/Contrarian (ind) 

 

Table 7.1 presents the results for the developed countries showing that among the 

single strategies, momentum outperforms the contrarian, volatility and the 52wk high 

strategies both economically and statistically. As predicted, within the double 

dependent momentum strategies, the early stage momentum is more profitable than 

the late stage momentum combination. Similarly, within the early and late stage 

contrarian double strategies, as expected, it is the late stage contrarian case that 

performs best. Both the early stage momentum and the late stage contrarian strategies 

outperform the individual momentum and contrarian strategies, indicating the benefits 

that double dependent strategies can provide. Regarding the independent 

momentum/contrarian strategy, its performance is only marginally better than 

momentum’s performance.  

 

Table 7.1 Summary of Strategies DEV 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

% 
return 

0.75 0.49 1.02 0.47 -0.45 0.82 0.78 0.06 0.76 0.47 0.40 

t-value 3.89 2.40 4.51 1.92 -1.69 3.42 4.11 0.35 3.18 1.80 2.18 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 
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The evidence has shown that, on its own, volatility has no predictive power for 

developed markets. When used as a second sorting variable, volatility marginally 

improves momentum and contrarian strategies. The two combined return/volatility 

strategies yield reasonable profits, although not as high as the double returns-based 

strategies.  Overall, the early stage momentum performs best with a return of 1.02% 

per month, followed by the late stage contrarian and independent momentum/ 

contrarian strategies with 0.82% and 0.78% per month, respectively.  

 

This is evident in Figure 7.1 which displays the top four performing strategies for the 

developed markets in terms of magnitude of profits before and after risk adjustment. 

The graphs shows the raw and risk-adjusted monthly percentage returns for the top 

performing strategies, together with the statistical significance of each entry, 

represented by the asterisk (*) symbol next to the return.   

 
Figure 7.1 Best Performing Strategies DEV 
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* indicate significance at 10% level, ** indicate significance at 5% level and *** indicate significance at 1% level 

 

Figure 7.1 highlights the superiority of the double strategies based on past returns 

followed closely by the combined momentum/volatility strategy, and reveals that even 
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after risk adjustment the returns are still significant. In fact, risk adjustment actually 

increases the profits of the late stage contrarian strategy. Both early stage momentum 

and late stage contrarian strategies have risk-adjusted returns that are significant at the 

1% level. 

 

Summarising the risk-adjusted results of all 11 strategies applied to the developed 

markets, it is evident that the best performing strategies after risk adjustment are still 

the double combinations based on past returns. Table 7.2 presents the annualised 

percentage alphas of the short, long and arbitrage portfolios for the base case of each 

strategy, together with the associated t-values which are displayed in italics.  

 

Table 7.2 Summary of Risk-adjusted Profits DEV 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

Two Factor Model 

Short -1.19 -1.19 -5.14 1.29 5.13 -3.35 -2.55 2.69 -2.83 -0.31 -0.59 

 -1.12 -0.64 -2.56 0.59 2.17 -1.62 -1.46 2.20 -1.57 -0.18 -0.31 

Long 6.21 5.16 6.88 6.46 0.31 6.98 6.62 1.12 4.92 5.34 4.29 

 3.07 2.48 2.91 2.58 0.14 2.88 3.33 0.61 2.04 2.00 2.60 

Arbitrage 8.11 6.35 12.02 5.17 -4.82 10.34 9.17 -1.57 7.76 5.64 4.88 

 3.38 2.45 3.95 1.68 -1.49 3.39 3.81 -0.83 2.75 1.74 2.23 

Three Factor Model 

Short -1.74 -2.30 -5.19 1.44 3.57 -3.96 -2.85 3.16 -1.94 -0.80 -0.38 

 -1.03 -1.24 -2.62 0.63 1.48 -1.86 -1.65 2.75 -1.15 -0.44 -0.20 

Long 6.80 3.84 5.65 4.49 -0.09 6.57 5.73 1.62 5.58 5.18 5.01 

 3.22 1.75 2.23 1.82 -0.04 2.61 2.83 0.84 2.05 1.83 2.83 

Arbitrage 8.54 6.14 10.84 3.06 -3.66 10.53 8.58 -1.54 7.52 5.98 5.39 

 3.34 2.25 3.37 0.98 -1.10 3.26 3.44 -0.81 2.47 1.74 2.30 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 

 

The highest risk-adjusted profit in both models is earned by the early stage momentum 

strategy with 12.02% and 10.84% per year, followed by the late stage contrarian and 

independent momentum/contrarian strategies with highly significant risk-adjusted 

profits of 10.34% and 10.53%, respectively, using the two factor model, and 9.17% and 

8.58%, respectively, for the three factor model. As opposed to raw profits, the fourth 
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highest risk-adjusted profit is earned by the pure momentum strategy (8.11% or 8.54% 

per year, depending on the model) which overtakes both economically and statistically 

the momentum/volatility strategy’s risk-adjusted profit (7.76% or 7.52% per year, 

depending on the model). 

 

Unlike previous studies, in this thesis the emerging countries have been investigated 

separately to determine whether the strategies proposed can be profitable in this 

setting. The summary results for the base case of the 11 strategies are presented in 

Table 7.3.  The standard single momentum and contrarian methods earn economically 

significant profits however, partly due to the low number of observations available for 

the emerging markets, some returns are not statistically significant. In contrast to the 

developed markets, the single volatility strategy outperforms both single momentum 

and contrarian strategies. Similarly, the 52wk high strategy findings are in conflict with 

the developed countries results for the same strategy. Specifically, the 52wk high 

strategy shows a negative insignificant return, indicating that in the emerging 

environment the 52wk variable does not have predictive power.  

 

Table 7.3 Summary of Strategies EM 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

% 
return 

0.99 0.95 0.49 0.45 -0.37 1.62 1.56 1.22 1.74 1.42 -0.36 

t-value 1.98 1.53 0.75 0.58 -0.57 2.19 3.10 2.14 2.90 2.04 -0.64 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 

 

Among the return-based double strategies, again the early stage momentum and late 

stage contrarian combinations perform best. Notably, the late stage contrarian strategy 

earns strong and significant profits of 1.62% per month. As with the developed markets 

the independent momentum/contrarian strategy achieves impressive returns that are 

only slightly inferior to the late stage contrarian strategy.  Furthermore, the double 

independent strategy has the highest statistical significance. In contrast to the 
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developed markets case, the early stage momentum strategy’s profits are insignificant 

when applied to the emerging markets group.  

 

Not only does the single volatility strategy perform outstandingly well for a single 

variable strategy, the volatility variable also significantly improves momentum and 

contrarian strategies. The momentum volatility strategy is the best performer, earning a 

significant 1.74% per month (t-value 2.90). Figure 7.2 shows the top 4 performing 

strategies displaying the raw and risk-adjusted return and the significance of each 

entry. Both momentum/volatility and independent momentum/contrarian strategies earn 

risk-adjusted returns that are significant at the 1% level. The graph also reveals that, as 

opposed to the developed countries, in the emerging markets the contrarian/volatility 

strategy earns significant raw profits.  

 

Figure 7.2 Best Performing Strategies EM 
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* indicate significance at 10% level, ** indicate significance at 5% level and *** indicate significance at 1% level 

 

Table 7.4 summarises the risk-adjusted results of all strategies showing the annualised 

alphas of the two models for the short, long and arbitrage portfolios of each strategy.  



244 

Even after taking into consideration the low number of observations available for the 

emerging markets, both models display significant alphas for the top three performing 

strategies. Similar to the developed markets, the risk-adjusted pure momentum 

strategy return, although not as high in magnitude as the contrarian/volatility strategy 

return, displays the fourth highest statistical significance on both models.  

 

Table 7.4 Summary of Risk-adjusted Profits EM 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

Two Factor Model 

Short 6.01 -1.41 7.15 0.06 6.48 -9.76 -2.83 10.37 -0.29 -2.57 14.90 

 1.04 -0.22 1.14 0.07 1.04 -1.28 -0.49 3.37 -0.05 -0.42 2.05 

Long 18.66 10.51 13.14 6.33 2.00 9.31 15.87 21.58 21.10 11.42 12.29 

 3.49 1.62 1.81 0.96 0.27 1.35 3.12 2.99 3.02 1.50 3.14 

Arbitrage 12.66 11.92 5.99 5.74 -4.48 19.06 18.71 11.21 21.39 13.98 -2.61 

 2.05 1.65 0.74 0.62 -0.55 2.08 3.09 1.68 2.88 1.69 -0.38 

Three Factor Model 

Short 6.19 -1.72 5.74 1.30 5.25 -9.16 -3.29 9.09 -1.66 -2.72 15.54 

 1.05 -0.26 0.89 0.14 0.84 -1.20 -0.57 3.04 -0.32 -0.44 2.05 

Long 18.01 9.55 10.52 4.06 2.03 8.16 14.05 22.62 20.85 10.61 10.83 

 3.35 1.37 1.39 0.61 0.27 1.11 2.68 3.05 2.96 1.30 2.92 

Arbitrage 11.82 11.27 4.77 2.76 -3.22 17.32 17.34 13.53 22.51 13.33 -4.70 

 1.84 1.48 0.56 0.29 -0.41 1.85 2.82 1.93 2.99 1.57 -0.65 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 

 

The momentum/volatility combination has the highest risk-adjusted profit of 21.39% per 

year for the two factor model, and 22.51% for the three factor model, highly superior to 

all other strategies. Inspection of the table shows that these remarkable results are due 

to the very high alphas (21.1% and 20.85%) of the strategy’s long portfolio (momentum 

winners with relatively high volatility). Interestingly, the pure volatility long portfolio (high 

volatility indices) has similar alphas (21.58% and 22.62%). This suggests that volatility 

is the driver of this high degree of predictability. This result reinforces the view 

proposed in this thesis that emerging markets as a group have a different dynamic 

structure of returns to other groups of indices. For example, early stage momentum 

works well in the developed markets and all groups but not in emerging markets, 
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whereas high volatility has poor predictive ability in developed markets but exceptional 

predictive ability in emerging markets. 

 

The summary findings for the all indices group are presented in Table 7.5. Momentum 

outperforms the other single strategies displaying a substantial and highly significant 

return of 1.06% per month (t-statistic 4.47). Although the single volatility strategy earns 

superior returns compared to the developed countries (0.52% vs 0.06%), it is well 

below the emerging markets outstanding result of 1.22% presented in Table 7.3. The 

52wk high strategy has an insignificant profit (0.27% with t-statistic 1.07).  

 

Within the early/late stage strategies it is the early stage momentum that earns the 

highest returns, while the late stage contrarian, although still significant, fails to attain 

the magnitude of the emerging markets result. As was the case with the other groups, 

the double independent strategy is more profitable than the single strategies. 

Moreover, it has the highest t-value among all 11 strategies investigated. 

 

Table 7.5 Summary of Strategies ALL 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

% 
return 

1.06 0.76 1.31 0.76 -0.32 1.04 1.13 0.52 1.43 0.80 0.27 

t-value 4.47 3.21 4.59 2.41 -1.03 3.61 5.20 2.13 4.96 2.48 1.07 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 
 

Among the return/volatility combinations, the momentum/volatility strategy achieves the 

highest returns both economically and statistically. Figure 7.3 shows that for the all 

indices group, all the winning strategies involve momentum whether assessed on a raw 

or a risk-adjusted basis. The momentum/volatility strategy earns a considerable 

unadjusted profit of 1.43% per month (t-statistic 4.96), followed closely by early stage 

momentum with a return of 1.13% per month (t-statistic 5.20).  
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Figure 7.3 Best Performing Strategies ALL 
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* indicate significance at 10% level, ** indicate significance at 5% level and *** indicate significance at 1% level 

 

Table 7.6 shows that neither the two factor model nor the Fama and French three 

factor model can explain the superior returns of the pure momentum or contrarian 

strategies or any of the recommended double combinations (the models can explain 

the inferior early stage contrarian strategies). Overall, the double momentum/volatility 

strategy earns the highest risk-adjusted profit of 16.34% and 16.50% per year, with the 

dependent and independent double return-based strategies earning significant risk-

adjusted profits as well. 

 

The summary tables and graphs presented in this section have shown that most 

double strategies significantly outperform the single strategies. Within each group of 

countries, different strategies achieve the highest results (for example, early stage 

momentum for the developed countries and momentum/volatility for the emerging and 

all countries).  
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Table 7.6 Summary of Risk-adjusted Profits ALL 

 mom
1
 con

2
 ESmom

3
 LSmom

4
 EScon

5
 LScon

6
 ind

7
 vol

8
 momvol

9
 convol

10
 52wk

11
 

Two Factor Model 

Short -1.17 -2.32 -5.70 0.38 4.84 -3.85 -4.57 3.36 -4.07 -1.13 3.71 

 -0.47 -1.10 -2.12 0.12 1.83 -1.61 -2.10 2.65 -1.94 -0.55 1.24 

Long 10.76 7.36 9.76 9.04 1.48 9.47 8.53 7.57 12.27 7.70 6.13 

 4.24 2.78 3.32 2.96 0.48 3.38 3.87 2.36 3.60 2.13 3.29 

Arbitrage 11.93 9.68 15.47 8.67 -3.37 13.32 13.10 4.21 16.34 8.83 2.41 

 3.93 3.19 4.00 2.22 -0.87 3.77 4.93 1.38 4.58 2.20 0.77 

Three Factor Model 

Short -1.16 -2.84 -5.68 0.72 3.54 -4.33 -4.23 3.79 -3.62 -1.92 3.37 

 -0.48 -1.31 -2.04 0.22 1.31 -1.74 -1.97 3.14 -1.86 -0.91 1.15 

Long 11.36 6.42 8.14 7.51 1.17 9.25 7.64 8.04 12.88 7.75 7.13 

 4.49 2.27 2.64 2.37 0.38 3.12 3.38 2.61 3.68 2.05 3.61 

Arbitrage 12.52 9.26 13.83 6.79 -2.37 13.57 11.86 4.24 16.50 9.68 3.76 

 4.01 2.88 3.39 1.70 -0.60 3.60 4.35 1.44 4.47 2.32 1.16 
1momentum; 2contrarian; 3Early Stage momentum; 4Late Stage momentum; 5Early Stage contrarian; 6Late Stage 
contrarian; 7independent momentum/contrarian; 8volatility; 9momentum/volatility; 10contrarian/volatility; 1152-week high. 
 

The empirical results suggest that the dynamic structure of returns in emerging markets 

differs materially from that of developed markets. The remarkably high returns to high 

volatility portfolios in emerging markets remains a puzzle. Perhaps within the high 

volatility environment of emerging markets, those indices with recent high volatility 

have such high volatility that many investors avoid them, and this shunning leads to 

such indices becoming undervalued. Of course, this is only one possible explanation 

for the puzzle. 

 

From the summary tables of risk-adjusted profits it is clear that the risk-adjustment 

models have failed to explain the existence of excess returns for the various strategies 

investigated, whether they are applied in the developed, emerging or all markets. While 

these effects cannot be explained from the traditional point of view, existing 

behavioural explanations are also inadequate. As discussed earlier, the lack of 

reversibility of early stage momentum when combined with the reversibility of late stage 

momentum in the developed and all countries groups suggests that momentum is a 

composite phenomenon. Momentum seems to be partly caused by underreaction to 

past long-term overreaction, and partly caused by delayed overreaction.  
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Of course to be fair to the existing behavioural models, it is necessary to acknowledge 

that they were designed to explain predictability of individual stock returns.  However, 

Chan and Kot’s (2006) late stage/early stage momentum results for US stocks mirrors 

the corresponding index level results in this thesis. For a new theory to be successful in 

explaining the empirical results of this thesis it will have to be considerably more 

complex than any of the existing behavioural theories.  

 

7.3 Thesis Contribution 

The research presented in this thesis has provided a valuable contribution to the body 

of empirical studies in the area of predictability of returns. The results presented in 

each of the three analysis chapters have highlighted the performance of various index 

trading strategies. The main contribution of this study can be summarized as follows: 

• The findings of this thesis have confirmed the results of earlier studies by 

showing the existence of momentum and contrarian profits at index level on 

both the developed and emerging markets. As opposed to previous research, 

this thesis has investigated the performance of emerging indices separately, 

which has revealed superior profits for the pure momentum and contrarian 

strategies implemented in these indices.  

• The results of the combined return strategies have shown that early stage 

momentum is not only a company level effect but works on international market 

indices as well. Previous index research has used a parametric approach in the 

analysis of combined momentum and contrarian strategies. This study has 

adopted the non-parametric method (sorting into equal-weighted portfolios) 

because it produces not only more-practical trading strategies, but also 

because it leads to better insights into the interaction between continuation and 

reversal effects. In particular, this thesis has been able to determine that 

momentum is a composite phenomenon. Momentum appears to be partly due 

to underreaction to past long-term overreaction, and partly due to delayed 

overreaction. 
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• The design of the new contrarian double strategies has provided a valuable and 

major contribution by identifying new strategies that produce significant risk-

adjusted profits. The analysis has uncovered that the late stage contrarian 

strategy earns highly significant raw and risk-adjusted returns in both the 

developed markets and in all markets combined. This is an outstanding result 

that will enable academics and practitioners to better understand the long term 

behaviour of international stock markets. 

• Furthermore, the investigation of double strategies using different sorting 

procedures – independent vs dependent – has provided a comprehensive 

analysis of the profitability of combined strategies. In particular, the independent 

momentum/contrarian strategies have been shown to be robust in the sense 

that these strategies have performed well across all markets.  

• One of the major contributions of this study has been to show that the past 

volatility of returns is a useful variable for predicting future index returns. Given 

that different markets are subject to different economic conditions and political 

influences, the volatility strategies investigated have highlighted the emerging 

markets uniqueness and the potential for superior profits being derived from 

investing in this sector. The study identified that a strategy of going long indices 

with high past volatility while going short indices with low past volatility indices 

produces large risk-adjusted returns. For long-only investors, a strategy that 

goes long emerging markets indices with high past volatility earns an 

annualised risk-adjusted return exceeding 20%. 

• In addition, the volatility variable has been shown to enhance momentum and 

contrarian strategies. The new combined return/volatility strategies identified in 

this thesis have highly significant returns, and consequently are likely to attract 

considerable interest from other investigators in the future.  

• The 52wk high ratio proved to have weak or no predictive power when applied 

to market indices. This finding is in stark contrast to existing research at 

company level. 
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7.4 Future Research  

The last two decades have been very exciting for finance academics and practitioners, 

with many new concepts and ideas being introduced. What is thought now is quite 

different from what was thought 20 years ago. Among the changed views that have 

emerged, the increased uncertainty about market efficiency stands out. This doubt 

comes from the recognition of the limitations of arbitrage, and from the accumulation of 

evidence on predictability of security returns. 

 

This study, together with previous research, is only part of the long process of research 

that is trying to better understand the complexities of market behaviour. The analysis 

performed in this thesis has attempted to shed more light on some of the anomalies 

that exist in the markets, and it has opened potential new research avenues arising 

from the findings and the results presented. Such possible inquiries include: 

• Investigate in more detail why emerging market indices behave differently to the 

developed market indices. From the analysis in this thesis it has been shown 

that some strategies earn superior profits applied on the emerging indices while 

others perform better in the developed markets setting. A more comprehensive 

study into the behaviour of individual emerging countries should provide a 

better understanding why such differences occur.  

• Examine the performance of combined strategies at company and industry 

level. Given the dominance of the double combinations over the pure strategies 

across all groups of indices, future research has the potential to check the 

robustness of our novel double strategies out-of-sample. For example, new 

research questions that can arise out of this study are: 

� Does the early stage momentum strategy outperform the pure 

momentum strategy at industry level? 

� Does the late stage contrarian strategy outperform the pure 

contrarian strategy at industry or company level? 
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� Can past volatility of returns be used to enhance momentum and 

contrarian strategies applied to industries or to individual stocks? 

• Given the conflicting results of the 52wk high strategy between the emerging 

and developed markets, further exploration into the performance of this trading 

rule on individual stocks in specific emerging countries will provide out-of-

sample evidence whether the predictive ability of price levels is a robust effect. 

• Determine the benefits and costs of global portfolio diversification. The progress 

and growth of various emerging markets in recent years such as the so-called 

BRIC group (Brazil, Russia, India and China) have caused investors to follow 

closely the performance of these countries when looking for investment 

opportunities. This thesis has shown that such markets display different 

behaviour from the developed countries, and strategies that include both the 

emerging and developed countries earn superior returns. It would be interesting 

to research further the performance of global portfolios that include individual 

companies from different markets to determine whether the benefits of superior 

returns outweigh any trading or liquidity restrictions, transaction costs or cultural 

differences.  

 

At present, behavioural finance is still in its early development stage. However, as 

evidence of return predictability accumulates that traditional finance is unable to 

explain, perhaps behavioural finance will become increasingly more important in 

understanding financial markets. As Camerer and Lowenstein (2002) p. 48 state: 

“Our hope is that behavioural models will gradually replace simplified models 

based on stricter rationality, as the behavioural models prove to be tractable 

and useful in explaining anomalies and making surprising predictions. Then 

strict rationality assumptions now considered indispensable in economics will 

be seen as useful special cases – namely, they help illustrate a point which is 

truly established only by more general, behaviourally-grounded theory.” 
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Future research into return predictability is likely to play an important role in the 

theoretical development of finance. The next few years will be an exciting time to 

participate in this process.  
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