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Abstract 
 

Our study aims at analyzing the performance of 1455 live hedge funds in the 
chosen timeframe from 2004 and 2010. Our work is of great importance both for 
individual and institutional investor which finds alternative investments as an 
investment choice. By decomposing hedge funds into different strategies we implement 
our analysis. To answer to our research question “Do hedge fund investing strategies 
matter in hedge fund performance?” our findings based on single and multiple 
regression models on risk-adjusted basis, show that different hedge investment 
strategies have different risk and return characteristics.  
Our multiple regression analysis in which we have included sub-category indices as 
factor has provided the high R squared (99%). Managerial skill (alpha) is lower in case 
of single regression using benchmarks compared to market (S&P 500), which is 
reasonable since our benchmark is homogenous funds included and measures the 
average performance of specific hedge fund sub category. The beta values in case of 
benchmark used is higher compared to market due to the same reason. The difference in 
R squared values is quite fluctuating. For some hedge funds, the explanatory power of 
benchmark is higher while for others is lower. We would like to emphasize that  R 
squared values in case of  market (S&P 500) are more stable compared to benchmark. 
H test showed that the differences existed among the performance of hedge fund 
investment strategies. LSD test showed that there are some strategies having significant 
differences on performance among different investment strategies. The multiple 
regression analysis using dummy variables showed that to some extent hedge fund 
strategies matter on hedge fund performance. Risk-adjusted performance measures 
show the highest sharp ratio to PIPES (2,88) and Statistical Arbitrage (1,55) 
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DEFINITIONS 

 

Hedge fund                 an aggressively managed, pooled investment vehicle, such as 
leverage, long, short and derivative positions that is open to only 
a limited group of investors and whose performance is measured 
in absolute return units. 

 

Arbitrage            makes profit with no risk, it exists if the market is not in 
equilibrium, and security price would be different from the 
model   predicted. Arbitrager can take advantage of mispriced 
security and make profit risk free by long and short at the same 
time. 

 

Jensen’s alpha               is measured as abnormal rate of return in a security. In hedge 
fund, it measures the contribution of the managerial skill. 

Beta                               it measures the sensitivity of the expected return of a security to 
the market exposure, which is systematic risk of the security, 
also called undiversified risk. 

Covariance                    measures the degree of two variables changing together, if the 
covariance calculated is positive, it implies two variables move 
to the same direction, otherwise, they move inversely. 

Correlation                    In practice, the covariance does not necessarily provide about 
the strength of such relationship, coefficient of correlation is 
used; the coefficient ranges from -1 to +1. +1 is called perfect 
positive correlation, implies that one variable changes, the other 
one will move in lockstep, in the same direction. In the other 
side, if the coefficient is -1 which means perfect negative 
correlation, one variable moves, in either direction, the other one 
will move in the    opposite direction by an equal amount. 

 

Standard Deviation        it is calculated as the square root of variance which measures 
the dispersion of data from their mean, in finance, it is known 
as the historical volatility. It measures the extent of fund return 
is deviating from its expected return. 
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Introduction 1 
1.1 Background 

Hedge fund industry has grown steadily in the past decades. Approximately USD 2 
trillion of assets are under management in the industry. This compares with global 
equities (currently USD 35 trillion in assets) and global bonds (USD30 trillion) 
(Christophe Grünig, Marcel Herbst 2008, p.9). The increased demand by both 
institutional and individual investors has made the hedge funds offer a border spectrum 
of investment products. The globalization process and international financial integration 
of developed markets with emerging markets also have created growth opportunities 
and geographical expansion. A hedge fund can be defined as an actively managed, 
pooled investment vehicle that is open to only a limited group of investors and whose 
performance is measured in absolute return units. The hedge funds are well-known for 
being very risky as a collapse of some historical funds such as Long Term Capital 
Management has raised arguments of their detrimental effect to the healthy functioning 
of the global capital markets. But these facts are not convincing when we talk about the 
return characteristics of hedge funds compared to traditional investment management 
strategies (passive style). Unlike the returns of common stocks and mutual funds, hedge 
fund returns are generally not normally distributed. This has considerable consequences 
on a number of hedge fund risk measures (www.hedgefundsreview.com). Volatility is 
lower and rate of return is higher and it is not surprise that the industry is in dynamic 
growth stage. Investing in hedge funds is accessible to everybody nowadays through 
fund of funds which offers broad diversified portfolios in different asset classes. The 
unregulated feature of the hedge funds, flexibility in using a wide range of derivatives, 
attractive fee structure and risk-return characteristics over mutual funds make the fund 
more preferable to investment community (Bing Liang, 2000, p. 11). 
The outperformance of hedge funds over mutual funds is the hot debate topic among 
researchers. Performance is a matter of great concern not only for investors, but also the 
soundness of financial system. It is to some extent difficult to measure the 
outperformance of hedge funds over mutual funds (Rene 2007). The concern of risk 
management in hedge fund industry has changed the practice of portfolio management 
and investment philosophy. To measure the risk and performance of specific investing 
strategies, indices are calculated by several research and financial institutions. There 
were several suggestions by a group of researchers to find the better approach to 
measure the performance of hedge fund strategies. Sharpe`s (1992) asset-class factor 
models that proposed to decompose the returns of mutual fund into different 
components such as: asset class factors (growth stocks, large-cap stocks, government 
bonds etc..) which was interpreted as “styles ” and uncorrelated residuals which were 
named as “selection”. Fung and Hsieh (1997, p. 16) have applied this approach in hedge 
funds. In addition, a group of other researchers (Schneeweis and Spurgin, 1998; 
Edawards and Caglayan, 2001, Hubner and Capocci 2004) have implemented factor 
models for hedge funds coupled with using fund characteristics and indices. Traditional 
performance measures and tools are widely used in mutual industry, however the 
complexity of hedge fund return properties and risk factors require more coherent 
approach to develop appropriate model in order to measure the performance of 
corresponding strategies. The presence of various investment strategies depending on 
their professional competence and expertise also demands individualistic approach to 
measure the performance.  
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Our motivation to further study the performance of hedge fund investment strategies is 
due to dynamic growth of the industry, attractive risk-return characteristics and filing 
the theoretical gap in this field. Moreover, risk management practice differs 
significantly in the industry due to using complex mathematical and statistical models to 
find price inefficiencies in the capital markets. 

1.2 Research question and objectives 

An article by Carl Ackermann, Richard Mcenally, and David Ravenscraft (1999) 
studied the performance of hedge funds over mutual funds coupled with integration of 
independent variables management fee, age, and fund categories. Most of the studies are 
related to size factors, managerial experience, and replication of hedge fund return.  
However, studies on hedge strategy performance are in their infancy. Our study focuses 
on analyzing the performance of different hedge fund investing strategies by using both 
simple regression and multiple regression models. 

Do hedge fund investing strategies matter in hedge fund performance? 

To reach our research goal, the following objectives we are going to perform: 

Calculation of descriptive statistics for hedge fund strategies – we provide descriptive 
statistics (with third and fourth moments) on our chosen sample of hedge fund 
investment strategies as well as correlation and covariance analysis. 
 
Comparing the investing strategy returns with corresponding benchmark – The 
objective of implementing single factor analysis is to measure the performance of 
specific investment strategy over its corresponding benchmark on risk-adjusted basis. 
Moreover, we run multiple regression analysis in order to measure the causal 
relationships of the aggregated hedge fund performance with hedge fund benchmarks on 
risk-adjusted basis. As a result, we calculate alphas. Alpha and beta sources of hedge 
fund returns differ from each other. Hedge fund managers basically have abilities and 
talents to uncover mispriced securities and assets and take positions quickly to profit 
(Lars J. and Christian W. 2005). For investors both qualitative and professional 
competence of managers can help to make a right investment choice. Incentive fee is a 
factor that impacts the choice of investment.  
 
Conducting single and multi-factor analysis of hedge fund strategies –  we run single 
regression and multi-factor regression against each investing strategy based on CAPM, 
Fama and French  three - factor and Carhart’s four-factor models. Our purpose is to 
compare alpha and beta using different models and different benchmarks in order to 
evaluate the hedge fund performance. 

Running statistical tests measuring the existence of difference among investing 
strategies – our purpose is to find the evidence of the existence of differences among 
the performance of different investing strategies and their impact on overall hedge fund 
performance (multiple regression with dummy variables). 
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1.3 Theoretical gap and contribution of our study  

Bing Lian (2001, p. 11) has studied the hedge performance and risk in the course of 
almost 10 year period from 1990 to mid-1999.  Our study contributes to the hedge 
performance literature. Combination of hedge fund sub-category indices with 
multifactor model as well, we measured the performance of each strategy by comparing 
the results with two aforementioned approaches and measured the statistical 
relationships among them and their impact on hedge fund performance. Besides, our 
timeframe covered the latest financial crisis 2008.Studying the performance the specific 
investing strategy gives us an understanding of the hedge fund industry performance in 
general is of great practical significance both for institutional and private investors. It 
helps investors and the rest interested parties on alternative investment industry to: 

• Properly apply risk management tools in assessing specific investment strategy 

• Get empirical results on  historical investment strategies of hedge funds; 

• Apply as inputs in investment decision process by investors; 

1.4 Delimitations: 

Our study is limited to hedge fund industry based on 1455 live hedge funds in the 
period of January 2004 to January 2010 decomposed into 16 investing strategies from 
Barclay Hedge Alternative Investments Database resources. However, our 
generalization based on our selected population data from database may not represent 
applicability of opinion about the whole industry as any database forms a part of 
industry y.  Careful consideration should be made before applying the results of our 
study taking into account assumptions of statistical tests and models as well. 

 

1.5 Disposition 

Chapter 1 – Introduction 

In this chapter we provided background information about research area, industry 
overview, current trends and existing theoretical discussion regarding the subject. At the 
end we come up with our formulated research questions and objectives as well. 

Chapter 2 – Methodology 

This chapter examines the methodology we have chosen to conduct our research. Our 
scientific approach coupled with epistemological and ontological assumptions are 
presented. Our research logical chart describing the steps we are going to get the 
research done is highlighted. In addition, data collection methods, approach used to 
select our sample and source of data are presented as well. 

Chapter 3 - Theoretical Framework and Literature review 
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This chapter covers the modern portfolio theory as a building block of finance, Efficient 
market hypotheses overview, behavioral finance, CAPM and APT as well and then 
followed by hedge fund industry overview, investment strategy classification, 
measurement tools, differences between hedge funds and mutual funds. In this chapter 
we conduct thorough literature review on hedge fund performance related scientific and 
research papers. It gives a picture of previous research empirical findings and literature 
contributions as well. In addition, it provides insight into existing research and scientific 
papers. 

 

Chapter 4 – Empirical Study 

This chapter starts with the choice of our models selected in our research. It provides the 
reasons why we have approached to those models and gives overview on specification 
of models.  In the end, the descriptive statistics of different hedge fund investment 
strategies is presented as well. We provide also the analysis of our results coupled with 
interpretation based on our empirical findings. 

Chapter 5 - Conclusion 

Based on our quantitative analysis conducted according to our research objectives, our 
conclusion is presented in the end. 
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Methodology 2 
2.1 Scientific approach 

Robert S. and Barry M. (1995, p. 378) define the theory as the connections among the 
phenomena, a story about why acts, events, structure, and thoughts occur.  Kaplan 
(1964) and Merton (1967) have made assertions about the theory. They defined theory 
that answers to queries why. Theories make the life easier by providing a set of 
constructs to investigate the behavior of social actors and find out the existence of 
causal relationships. Understanding the causal relationships among the variables of 
research helps to make inferences about the behavior of objects and their affect to the 
subject of research. To solve a problem in real life without any theory can give extreme 
unexpected results which may seem not applicable. Theories explain why and in what 
circumstances objects interact with each other, to what extent they depend on each and 
how one can predict the behavior of dependent variable based on a given factors.  
Theories are widely used by researchers in research process depending on the research 
type, objective and scope. The role of the research is testing theories and providing 
material and findings for the development of laws. In general, there are two approaches 
on relationship between research and theory. They are deductive and inductive 
approaches. First we examine the characteristics of inductive approach. In inductive 
approach which is widely used in qualitative research while deductive used in 
quantitative studies, a researcher tries to draw generalizable inferences out of 
observations (Bryman and Bell 2007, p. 11). Though induction represents an alternative 
strategy for linking theory and research, it can also contain a deductive element too. 
According to Oxford English Dictionary: to induce (in relation to science and logic) ” 
means “to derive by reasoning, to lead to something as a conclusion, or inference to 
suggest or imply”, and induction “as the process of inferring a general law or principle 
from observation of particular instances ”. The E. Brit. defines primary induction as “the 
deliberate attempt to find more laws about the behavior of the thing that we can observe 
and so to draw the boundaries of natural possibility more narrowly” (that is, to look for 
a generalization about what we can observe), and secondary induction as “the attempt to 
incorporate the results of primary induction in an explanatory theory covering a large 
field of enquiry” (that is, to try to fit the generalization made by primary induction into 
a more comprehensive theory) (Rothchild I,  2006). In contrast to inductive, in 
deductive a researcher on the basis what is known about a particular domain and of 
theoretical considerations in relations to that domain, deduces a hypothesis that must 
then be sujected to empirical scrutiny (Bryman and Bell 2007, p.12). The concepts 
which are included in the formulated hypotheses, then should be translated into 
researchable varibales. This process requires a careful consideration of research nature, 
statisitical approach and methods. Then, the formulated hypotheses should be translated 
into operational terms which define the type of data and collection methods applied in 
gathering data related to hypotheses. The deduction process is depicted in the suqueance 
chart below: 
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Sequaece chart 1 

     The process of deduction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: “Business Research Methods” Bryman and Bell 2007 (second edition) 

Once the researcher has chosen the relationship of the research and theory, more 
precisely deductive or inductive approach, the epistemological and ontological 
considerations are very important. An epistemological issue in research deals with the 
question of what should be regarded as acceptable knowledge in any discipline (Bryman 
and Bell 2007, p.16).  Epistemology refers to the theory of knowledge and is concerned 
with the nature of knowing. How do we know what we know are the principal 
epistemological question.  The kind of logic we going to derive knowledge from 
answers to that question (Sui, 1999).The central issue here, whether the social world is 
studied according to the same principles, ethos, procedures and laws as the natural 
sciences. Positivism is an epistemological position that supports the application of 
natural science laws and procedures to study the social reality. There are some 
underlying principles in positivism: 

1. Scientific statements and normative statements are clearly distinguished; 

1.Theory 

2. Hypothesis 

3. Data collection 

4. Findings 

5. Hypotheses confirmed or 
rejected 

6. Revision of theory 
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2. Gathering of facts that provides the basis for formulation of laws result in 
generating a knowledge; 

3. The theory is aimed at generating hypotheses that can be tested to provide 
explanation for laws (known as the principle of deductivism) 

4. The objectivity is the most requirement and issue in science; 

5. Only phenomena and knowledge confirmed by the senses can be regarded as 
knowledge; 

 

On the other hand, the social ontology deals with nature of social entities. It 
questions whether the social entities can and should be considered objective entities 
have a reality to social factors, or whether they can and should be considered social 
constructors built up from the perceptions and actions of social actors (Bryman and 
Bell 2007, p. 22). Two constituting positions are objectivism and constructionism. 
Objectivism being as an ontological position implies that the social phenomena 
confronting us as external facts, they are beyond our reach or influence. All social 
phenomena are independent and separate from social actors. In its turn, the 
constructionism as an ontological position asserts social phenomena are continually 
accomplished by social actors (Bryman and Bell 2007, p. 22). 

Based on our research needs we have chosen a deductive approach. Our research is 
conducted under positivist ontology in which a reality is independent from 
researcher (objective reality) and has a purpose of discerning statistical irregularities 
of behavior (perceptions, attitudes etc…) and is oriented to counting occurrences 
and measuring the extent of behaviors being studied. On the other hand, under 
interpretivist ontology, a reality is considered to be subjective and socially 
constructed with the researcher and the object both involved in knowing process. 
Olson (1999) has expressed so that the subjective researcher seeks to know the 
reality through the eyes of respondent.   

Besides, in order to enable to choose the right methods for the researcher, 
approaches known qualitative, quantitative and mixed methods are used in practice. 
The difference between qualitative and quantitative lies in the philosophical 
assumptions, strategies of inquiry employed, methods used and practices of research 
as a researcher. In qualitative approach a researcher tries to understand the behavior 
of social world by using methods such as interview, case study etc... and ends up 
with proposing new theory or contributing to existing literature. Researcher acts as a 
data gathering instrument and is subjective in judgments. On the other hand, 
quantitative approach is more objective and conducted through analyzing the 
numerical data by testing hypotheses. In addition there are several research methods 
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in quantitative type of study. Analysis of data (statistical analysis) method fits the 
best our needs as we are going to use a set of data from database companies, and by 
providing statistical analysis, measuring the impact of controlling variables, we will 
come up to statistical inferences to accept or reject the formulated hypotheses. 
Positivistic epistemology with objectivistic ontology coupled with deductive 
approach guide us in the course of our research based on the formulated hypotheses 
to provide answers to our research questions after conducting statistical analysis.  
Data is provided by Barclay Hedge Alternative Investment Database, which can fit 
the needs of being analyzed to reach our research objectives. The type of research 
design defines the data collection methods. Our research design is considered to be 
descriptive since based on collected data, by providing statistical analysis to come 
up with formulated  hypotheses, we will provide description of research subject. The 
results of the analysis and interpretation of them by linking with existing theories 
and filling the gap in them can fulfill this objective in analysis part of this article. 
We are going to follow the research logical chart as it is described in Figure:  . 

   Sequence chart 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESEARCH LOGICAL CHART 

Indentification of existing problems in the 
researching are 

Formulating the research question  and 
objectives  

Reviewing the existing literature  

Theoretical framework of the research 

Based on research design defining 
the data collection methods 

Acquistion appropriate secondary 
data 

Sorting and systemizing data to our 
research needs 

Empirical study design: Specification of models to be used in research and 
formulation of hypotheses 

Statisitical analysis and hypotheses testing 

Conclusion/Recommendations for future research 

Analysis and intrepretation of results 
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2.2 Data collection methods 

Reporting on hedge funds performance by hedge fund managers is done on voluntary 
basis. All existing databases contain different biases such as survivorship bias, selection 
bias and instant history bias. For several reasons managers voluntarily inform about 
their performance to database providing companies. The first reason can be 
confidentiality. They keep it informed to a narrow group of investors. Secondly, they do 
it in order to attract new investors if their performance indicators are offering attractive 
risk-adjusted returns compared to other funds. Moreover, they still reserve the right to 
stop informing due to some reasons. The first reason can be if the fund has raised 
sufficient funds to implement the investment strategy or it is liquidated. 

There are several research and data providers companies on hedge industry, which 
provide data both for institutional and individual investors. Among them are Hedge 
Fund Research Group, Eekohedge, TASS database and etc… Moreover, they provide 
with specific industry reports on different hedge fund strategies, indices, and forecasts. 
Researchers and institutional investors can use them both in research and investment 
decision making. 

Since the data on hedge funds are not accessible to everyone, to have an access to data 
on hedge performance for academic purposes we have contacted several data providers. 
Not all of them agreed to provide data without explaining the reasons. In some cases, 
academic database was available for purchase. But we have been succeeded in having 
access to Barclay Hedge Alternative Investments. The Barclay Hedge Alternative 
Investments database provides hedge data for the hedge performance on monthly basis. 
In our case, we have been provided with an access to Barclay Hedge Alternative 
Investments database, which included 4569 funds (hedge funds and fund of funds) 
reporting data on monthly basis. Out of 4569 funds, 2837 were hedge funds 
decomposed into 16 investing strategies and the rest 1732 was for fund of funds. In 
addition, data was available for defunct hedge funds (delisted or liquidated) on 
aforementioned data characteristics. The timeframe for our analysis is from 2004 till 
2010 The choice of this timeframe does not cover the impact of  Asian financial crisis, 
Russia’s debt default, technology bubble in 2000 but the last global credit crunch that 
destabilized the global financial system is included. The reason for shortening the 
timeframe is connected with the quality of data. We have set up selection criteria for 
excluding unqualified data. They are: missing data in assets under management and 
missing data in monthly returns which exceed 20% of the total data information for one 
hedge fund. Firstly, we have removed 133 hedge funds manually because of no 
availability of  asset under management information. Later, applying the set up selection 
criteria we come up with 1455 hedge funds to be included in our analysis. Selection 
process has been carried out by manual approach. 

2.2.1 The quality of data 

Hedge fund managers can sometimes report to various databases simultaneously. It may 
result in double counting once the researchers obtained data from different sources and 
by aggregating to use them during the research. It is also very well-known about the 
existence of biases in hedge fund data (Fung and Hsieh 2000). The self-selection bias 
when managers voluntarily report data. In addition, when a hedge fund starts reporting, 
the historical returns will be included in the database. After carefully implementing our 
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selection criteria of hedge funds we ended up with our population which is used in our 
study.  Our assessment regarding the final data obtained by means of selection criteria is 
that we have not provided test on aforementioned biases and our data is free of any 
errors except those biases which may exist.   
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Theoretical Framework and Literature review 3 
3.1 Modern Portfolio Theory  

Since 1952, Harry M. Markowitz developed the possibility to optimize the portfolio by 
constructing an efficient frontier considering the relationship between expected return 
and standard deviation. MPT (Modern Portfolio Theory) which based on simple 
assumption that risk is defined by volatility and investors only accept risks correspond 
to reasonable returns is gaining its momentum. Nowadays, the theory has already 
revolutionized the financial world. All investment fund management practically use in 
daily operations worldwide. 

The fundamental theorem of the mean and variance portfolio is to maximize expected 
return for a given risk level which measured by variance and minimize risk for a given 
expected return in order to formulate an efficient frontier, thereby, facilitate investors to 
choose their portfolios depend on their risk return preferences ( Edwin J. Elton, Martin 
J. Gruber 1997, p. 2). From Markowitz’s theory the contribution of each security to the 
variance of the entire portfolio should draw more attention rather than the individual 
security’s variance since diversification could reduce risk (Mark Rubinstein 2002, p. 
1042).  

Efficient Frontier 

 
Source:  www.krotscheck.net 

As the graph showed, the green part is feasible that at least one portfolio can be located 
in this part with corresponding expected return and risk. The gold curve along the 
feasible region is the efficient frontier on which the portfolios are optimal 
(www.riskglossary.com). 
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In MPT, an important assumption is that securities follow the same probability rules 
that random variables obey. Based on this assumption, the expected return of the entire 
portfolio is the weighted average of the returns on individual assets. And the standard 
deviation of return on the entire portfolio is the particular function of individual assets’ 
variances, covariance among them and weights in the portfolio (Harry M. Markowitz 
1952, p. 81). From this basis, the expected return of the portfolio Rp is: 

                  
(1) 

                                         (2)
 

Where �� is the return of individual asset and �� is the weight of individual asset 
invested in the portfolio. 

The standard deviation �� is: 

   
(3)

 
In 1958 Tobin developed Markowitz's theory by involving risk-free assets that he 
assumed risk-free lending is allowed (Harry M. Markowitz, 1999). By combining risk-
free assets, investors prefer to hold one risk-free asset in the portfolio since the portfolio 
on the capital line is outperformed the portfolio in the efficient frontier. 

 
source: http://image.absoluteastronomy.com 
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Sharp extended MPT by introducing CAPM (Capital Asset Pricing Model) based on the 
assumption that investors can borrow and lend at the same rate (Harry M. Markowitz, 
1999). It asserts that all the investors would hold the market portfolio leveraged or de-
leveraged with positions in the risk-free asset (www.riskglossary.com). 

The model is started with the risk. In MPT, the total risk of security can be divided into 
two components: one is systematic risk which is the risk exposure to the market that 
cannot be diversified, and also called market risk. The other one is unsystematic risk 
which is the specific risk associated to the individual security that can be diversified as 
the portfolio assets increased.  

 
Source: www.investopedia.com 

CAPM disclose the relationship between expected return and risk expressed by the 
formula: 

                      (4) 

Where �f is the risk free rate,  is the sensitivity of the expected return of the portfolio 
to the market exposure. E (�m) is the expected market return. 

CAPM is successful in leading the investors choosing their preferred portfolio with the 
clear level of return they deserve and its corresponding risk by providing a feasible 
measure of risk. 

 
 
3.2 Efficient Market Hypothesis  

 
Whether historical security performance could predict future share price was widely 
disputed in academic circles. As most research based on the assumption that past 
security behavior is meaningful concerning the future performance. Fama Eugene 
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(1965) developed the efficient market hypothesis academically based on testing the 
random walk model which asserts stock price has no memory. Since then the theory 
reached its height of dominance and is widely accepted in 1990s. Efficient market was 
initially defined as the markets respond efficiently to the new information, then 
developed more clear involved the price of asset reflect all the available information ( 
Beechey M, Gruen D, Vickrey J. 2000). It was primarily applied to the stock market, 
afterwards spread to the other markets. 

Efficient Market Theory states that all information about the security that can be known 
by the investors have already been incorporated into the stock price. The price of 
security in the financial market would follow random walk and excess return obtained 
from the available information is impossible on a long period if the stock market is 
efficient. 

In this hypothesis, market cannot be beaten by investors in the long run. Due to the 
random walk theory, specific portfolios may outperform in one year or even better, but 
in the long run, it is impossible to outperform the market. 

Fama Eugene (1970, p. 388) did a theoretical and empirical review on the efficient 
markets model and extended his theory with defining three forms of financial market 
efficiency: Weak form efficiency, semi-strong form efficiency and strong form 
efficiency. 

Weak form efficiency: it supposes that price of security reflect only the historical public 
information which is available to the investors. In this form, abnormal return cannot be 
generated from the investment strategy based on the analysis of past information in the 
long run and the future price is unpredictable by analyzing historical data.  

Semi-strong form efficiency: in this form of market efficiency, all the public 
information is reflected by the stock price. It implies excess return cannot be generated 
reliably for the investors by analyzing pubic financial data and other public available 
information. 

Strong form efficiency: It asserts that information could be accessible to all the 
investors; share price could reflect all the public and private information. No abnormal 
returns can be earned by speculators since all information is fairly available to all 
markets participants. This form implies even inside information accessible to the 
specific investors for analyzing would be useless. 

The theory is built on the basis of the assumption as follows: 

(1) Investors are rational which means investors only expect to buy securities worthy 
more than the price and sell when the value is less than the market price. 

(2) Transaction cost and taxes are excluded in security trading. 
(3) All the participants are free to get access to all available information in the markets. 
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(4) Investors are indifferent between return from capital gains and dividend (Martial 
Capital Whitepaper 2007). 

 

Basically, a wide controversy about efficient market hypothesis existed in the research 
world. Bulk of empirical tests of efficient market cast doubt on the hypothesis that 
efficient market is true in any case. And most critiques come from the behavioral 
economists who are suspicious of the assumption on what efficient market hypothesis 
based, the counterfactual situation regarding human behavior is stated (Lo Andrew W. 
2007).  

Likewise, Shiller Robert J. (2003, p. 83-104) criticized efficient market hypothesis 
through the financial anomalies in terms of behavioral finance. Beechey M, Gruen D, 
Vickrey J. (2000) disclose that in many empirical researches, strong form efficiency 
showed an unpractical market situation with less financial incentives since the 
information has already been fully reflected by the asset’s price. Basu S. (1977, p. 663-
682) found that efficient market hypothesis cannot exactly be applied to describe the 
behavior of security prices based on the test of the stock behavior over 14 years. 
Moreover, the relationship between P/E ratio and investment performance seems to be 
valid. 

Efficient market hypothesis is founded on the assumption that investors react to new 
information rationally, thus security is fairly priced. Contrast to this, large numbers of 
research including psychology studies states that the assumption is unconvincing in 
practical that investors’ behavior fluctuate as news incorporated and security price is 
prone to be either overpriced or underpriced which results in arbitrage possible. 

In respect to our research, the performance of hedge funds cannot be explained 
completely by efficient market hypothesis. The basic idea of EMH is that 
outperformance over market all depends on chance, and cannot be constant, managerial 
skill means nothing but extra blood. However the sustained successes in hedge fund 
industry prove the possibility of exploiting the market inefficiency, thus making profit. 
On the other hand, managerial skill accounts are an important part in hedge fund 
performance and measured by alpha. It is well known that the incentive fee for hedge 
fund managers is handsome, almost 20% of performance. Logically speaking, investors 
who pay such substantial amount only for gambling on fund managers’ luckiness are 
donkey. It implies no one would go into hedge fund since this action doesn’t conform to 
human nature. This idea is totally conflicted with the current phenomenon that hedge 
fund draws increasing attention from both individual and institutional investors. 

Contrary to the efficient market hypothesis, we agree that hedge fund facilitate market 
more efficient. For example, by exploiting arbitrage strategies hedge funds eliminate 
market inefficiencies. Hedge fund with less regulation which allows long and short 
flexibly leads to rapidly respond to the new information of financial market. And 
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arbitrage of hedge fund makes abnormal priced adjusted to the fair price quickly, 
accordingly, makes market efficiently. 

 

3.3 Behavioral Finance  

Managerial skills are an important concept in hedge fund performance. Ability to 
analyze forecast and value of the mispriced securities by hedge fund manager measures 
the extent to which manager was proactive in finding price inefficiencies and thus 
generating alpha. Basically, the area in finance so-called behavioral finance changed the 
traditional financial paradigm, where it stated investors are risk averse and rational in 
making investment decision. Rationality of investors results in reflection of stock 
fundamentals in capital market. Modern financial theory teaches that investors are 
rational and act to maximize their utilities. The EMH assumes that market is rational 
and investors by competing with each other to obtain abnormal profits correct market 
prices. Behavioral finance assumes that investors are subject to behavioral biases and 
this makes their financial decisions irrational and financial markets are informationally 
inefficient. 
The discovery of prospect theory by psychologists Kahneman and Tversky (1979) put a 
foundation to the development of behavioral finance. This theory primarily was directed 
to expected utility theory as a critique. The authors have found empirically that people 
underweight outcomes that are probable compared to outcomes that are obtained with 
certainty (Martin 2008).  
The two building blocks of behavioral finance are cognitive psychology and limit to 
arbitrage. The cognitive block concerns with how people think. Plenty of studies in 
social psychology have already documented the systematic errors made by humans in 
the way that they think (Ritter 2003). Among the patterns regarding people’s behavior 
documented by cognitive psychologists are: overconfidence, heuristics, mental 
accounting, framing, representativeness, and conservatism and disposition effect. We 
can now briefly explain each of them. Almost all people are overconfident about their 
aptitudes. They believe in their thinking and experiences and act according to them. For 
example, workers in auto industry invest their funds in the company’s stock though the 
relative stock performance is not better than available alternatives in the market 
believing in their abilities and being overconfident about their knowledge. Heuristics 
makes the decision making easier. It is somehow a rule of thumb.  Their leading may 
result in biases when the circumstances are going to change and also to suboptimal 
investment decisions. When people face with N choices how to invest, for example, 
their retirement proceeds, usually the allocation takes the form of 1/N rule (Benartzi and 
Thaler 2001). The separation of decisions by people, which they should be actually 
combined, is explained by mental accounting. For instance, people hold separate 
household, entertainment and vacation budgets. Framing deals with how the concept is 
presented in individual matters. For example, when the same problem is framed in 
different way, it produces predictable shift of preference. According to cognitive 
psychologists doctors make different recommendations if have evidence what is 
presented as “survival probabilities” rather than “mortality rates”, even though survival 
probabilities including mortality rates add up to 100% (Riter 2003). The underweighting 
of long-term averages which is common in people’s behavior is explained by 
representativeness. They tend to much rely on recent experience. Sometimes it is known 
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to be as “the law of small numbers”. For instance, when the equity returns were high in 
many years in Western Europe and USA in the period in 1982 and 2000, the majority of 
people started to believe that the high returns are normal. Conservatism bias is 
commonly observed in people’s behavior. When the things change people tend to be 
slow in updating their routines. The disposition effect suggests patterns that people seek 
to realize paper gains while avoiding making paper losses. The second building block of 
behavioral finance is limit to arbitrage as we mentioned before. It explains in what 
circumstances the forces of arbitrage will be effective and when they will not be. 
Though behavioral finance is gaining the growing popularity today in finance related 
fields, however the existence of critical points is no exception. One of the main 
criticisms is choosing which bias to highlight; one can be able to forecast either 
underreaction or overreaction. So the criticism regarding the behavioral finance is called 
model dredging. 
 
The behavioral finance is studied in the context of corporate finance (Baker, Ruback, 
and Wurgler 2007). In our view, the idea of linking the behavioral finance to hedge fund 
manager’s behavior while managing investment portfolios is that whether they can be  
affected by the behavioral biases when they are managing portfolios. There are 
generally accepted asset pricing models based on modern portfolio theory in financial 
industry today and investments professionals apply them in daily practice. As we 
mentioned in case of investors that they are subject to biases while making investment 
decision, and hedge managers acting on behalf investors (usually they invest own 
funds), should be they affected by behavioral biases? So the question arises: Do what 
extent behavioral biases of hedge fund manager can impact the hedge fund 
performance? Would not be different if biases were absent?  We consider this topic to 
an area of future research that links hedge fund manager’s behavior with behavioral 
finance. 
 
3.4 CAPM and APT  

Since the development of the CAPM model by William Sharpe (1964) and John Lintner 
(1965) based on Markowitz Modern Portfolio Theory, nowadays it is one of the most 
practical valuation models for finance community professionals. Basically, it is an asset 
pricing model. Before the emergence of CAPM, there were no any other models that 
measured the risk of an asset to market portfolio (Fama & French 2003). The risk in the 
model refers to the beta which measures the sensitivity of asset’s return to market 
portfolio. The return by CAPM compensates investors for taking systematic risk 
measured in beta terms. The formula of CAPM is presented below: 
 

                       

Where �f is the risk free rate,  is the sensitivity of the expected return of the portfolio 
to the market exposure. E(�m) is the expected market return. The market return minus 
the risk-free rate gives the market premium.  The figure describes the Security Market 
Line which derives from risk-free rate and proportional stretches forward in required 
return and beta. The beta for the market is equal to 1. And company’s beta is the 
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company’s risk compared to the risk of the overall market. If the company has the beta 
2.0 so it is 2 times more risky than the market. 

 

Figure: 

 
 
Source: Student Accountant June/July 2008, p.50 
 
There are some assumptions under CAPM: 
 
• Investors are rational, risk averse and tend to maximize their returns; 
• Their portfolio includes the diversified class of assets; 
• They are price takers and the market is in equilibrium no one can’t change the 

price; 
• They can always lend/borrow funds in risk-free rate; 
• Transaction and taxation costs do not exist; 
• They act in perfect competitive market; 
• They make assumptions about the availability of all information to investors; 
• They demand higher returns for higher risk. 
• Asset returns can be normally distributed; 
• Investors have homogenous expectations about asset returns; 
• No information costs exist; 
• All assets are liquid and infinitely divisible; 
• The total number of assets and their quantities are fixed within the certain 

timeframe; 
  

 
In addition there are advantages and disadvantages of the CAPM.  
The advantages are: 
 
• It takes into account only systematic risk assuming all investors have diversified 

their portfolios that unsystematic risk has been eliminated already; 
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• Can be used as practical tool to WACC  (Weighted cost of capital)in investment 
appraisal process; 

• It has relative advantage over the DDM (Dividend Discounted Model) in 
calculating the cost of equity of the company because it considers the company’s 
systematic risk to the market on the whole; 

• has become a critical issue in testing and empirical research  since it has created 
theoretically formed relationships between required return and the level of 
systematic risk; 
 

To start with disadvantages, we come back to CAPM assumptions again. In practical 
world, investors can’t lend and borrow unlimited funds in risk-free rate while investing 
and constructing portfolios. They are not always rational and risk-averse. To obtain 
information as analytical input in assessing investment opportunities is costly. Market 
inefficiencies are very practical today everywhere around the world. Moreover, 
empirically conducted studies and tests can provide evidences about the deficiencies 
and failings of the model. One thing to mention is that since it is a theoretical model, the 
rest of financial paradigms take the root from it.  
 
3.5 Arbitrage Pricing Theory 

 
The Arbitrage Pricing Theory was developed by Stephen Ross in 1976. It is one-period 
model in which every investor with unlimited funds believe that asset return properties 
are consistent with a factor structure. Ross argues that the expected returns of the assets 
are linearly related to factor loadings if equilibrium prices offer no arbitrage 
opportunities. The APT is a substitute for CAPM in that both confirm a linear relation 
between assets’s expected return and their covariance with other variables. The main 
assumption of the model is a factor model of asset returns. 
 

 
 
where; 
 
E(r) is the ith asset’s expected rateof return 
RP – is the risk premium of the factor i 
Rf –risk-free rate. 
 
In theory, arbitrage is existing if the market is not in equilibrium, security price would 
be different from the model predicted. Arbitrager can take advantage of mispriced 
security and make profit risk free by long portfolio at the price the model indicated and 
short overpriced security at the same time. Market equilibrium is achieved by 
arbitraging over and over since arbitragers would earn profit by looking for the 
disequilibrium opportunity until the disequilibrium disappears. Therefore the expected 
return is linear related to the various factors. 
 
APT vs. CAPM 
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In basic theory, APT is similar with CAPM, both of which believe asset’s expected 
return is decided by risk free rate adding risk premium when market equilibrium is 
achieved. The difference begins with that APT relies on less restrictive assumption than 
what CAPM based on. Moreover, as the formulas showed, CAPM has a single factor 
with the corresponding Beta which measures the sensitivity of expected return to the 
risk premium while APT separate this factor into several factors as possible as 
necessary, each factor is also assigned a specified beta which measure the sensitivity of 
the security price to this factor. It indicates that in CAPM, market risk is the key and 
only factor that affects the expected return of the security from portfolio investment 
aspect purely. In the meanwhile APT allows more explanatory factors involved in 
evaluating expected return of the asset in respect that the size of effect on different 
portfolio return by specific drivers is various. 
APT model depends on the fundamental factors that drive the asset price other than the 
measurement of market performance. It seems more reasonable and perfect than CAPM 
in theory to separate different factors which are the drivers of asset price. But it is not 
practical since it doesn’t specify the separated factors and the price could be driven by a 
lot of factors which results in the complex of measuring. The picking up of driven 
factors relies on the investors’ experience more than solid theory which leads to be 
subjective on possibility. Moreover each driven factor requires the calculation of its 
corresponding beta while only one beta calculation is required in CAPM. Respect to 
this, all the driven factors that would be involved cannot be guaranteed and it also adds 
the complexity. Therefore, it is more applicable to use CAPM than APT in practical 
asset price evaluation. 
 

3.6 Literature review  

 
The debate on sources of hedge fund returns is one of the subjects creating the most 
heated discussion within the hedge fund industry. The industry thereby appears to be 
split in two camps: Following results of substantial research, the proponents on the one 
side claim that the essential part of hedge fund returns comes from the funds’ exposure 
to systematic risks, that is, from their betas. Conversely, the “alpha protagonists” argue 
that hedge fund returns depend mostly on the specific skill of the hedge fund managers, 
a claim that they express in characterizing the hedge fund industry as an “absolute 
return” or “alpha generation” industry (Lars J. and Christian W. 2005). 
Hedge fund returns composition is a major interest both for investors and regulators. 
Several studies have been conducted to decompose the sources of hedge fund returns 
into parts. Roger G. Ibbotson (2005, p. 1-22) has studied the sources of hedge returns in 
the context of dividing them into alpha, beta and fees. Findings show that larger hedge 
funds outperform smaller ones. This is contradictory with prevalent arguments stating 
larger hedge funds are more likely to underperform because of the size of resources and 
inefficiency in operations to find out better investment opportunities. In brief, they 
found out alphas to be significantly positive and approximately equal to the fees, and it 
means that the excess returns were almost equally shared between hedge fund managers 
and their investors. In addition, Fung and Hsieh (2002, p. 16-27) implemented an asset-
class multifactor model based on style analysis of Sharpe (1992.) The Fama-Frech style-
risk factors have been employed by Edwards and Caglayan (2001). 
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Brown and Goetzmann (1999, p. 1-37) using The U.S. Offshore Funds Directory 
investigate the performance and survival of offshore hedge funds. They find that these 
hedge funds display positive systematic risk-adjusted returns. The superior performance 
does not appear to come from managerial skill, as they find no evidence of performance 
persistence. However, some of the positive hedge fund returns may result from survival-
related conditioning biases. Several practitioner papers using a large sample of hedge 
funds also find evidence of superior hedge fund performance. (see ( Hennessee 1994 
and Oberuc  1994)). 
Ackermann and Ravenscraft (1999, p. 833-874) demonstrate that regulatory restrictions 
lead to dramatic differences between hedge funds and mutual funds with respect to the 
use of lockup periods, illiquid securities, short selling, derivatives, leverage, and 
concentration.  
 

3.7 Hedge Funds 

3.7.1 Hedge Fund Industry overview investing strategies 

 
Essentially, Hedge Funds are collective investment vehicles which apply flexible 
investment strategies to provide absolute return in all market conditions.   
Looking into the history of hedge fund, it is believed that Alfred W. Jones, who was 
working as a writing for Forbes journal and holding Ph.D in sociology has firstly 
practically applied the hedge fund strategy in his investments. And the first hedge fund 
has been started by him in 1949 and ran till 1970. Since the turn of the century the 
assets under management has exploded (Rene M. Stulz 2007, p. 175-194). According to 
estimates, from 1990 to 1999, there was a substantial increase in hedge fund industries 
from $20 billion to nearly $500 billion. The number of funds has also increased from 
200 up to 3500. The growing trend has changed dramatically the composition and 
practice of strategies. The global macro managers were dominating in hedge fund 
industry by applying leverage and speculative bets on macroeconomic trends prior to 
1990. The rapid technological advancements and industry growth resulted in 
diversifying the nature and type of services provided by hedge fund industry. The 
Figure 1 shows the growth of asset under management by hedge funds. The impact of 
global credit crunch is significant in terms of decrease of hedge funds asset under 
management. There is 30% decrease in assets under management of hedge funds in 
2008 which reached $1, 500 billion. The causes were surge in redemptions and 
liquidations of funds. 
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Figure 1 

Source: MASLAKOVIC, M. Hedge Funds (City Business Series). International Financial Service, April 
2009, www.ifsl.org. 

 

3.7.2 Hedge funds and the financial crisis 2008 

 
On October 2, the U.S. House Oversight and Government Reform Committee 
announced a Hearing on Regulation of Hedge Funds scheduled for Thursday, November 
13, 2008. The focus is on the causes and impacts of the financial crisis on Wall Street, 
and the Committee will hear from hedge fund managers who have earned over $1 
billion (www.roubini.com). The regulatory changes in hedge fund industry by several 
countries also impacted hedge fund operations. 
There are several arguments stating that hedge funds mostly speculate on assets prices 
and create financial bubbles. This criticism still exists in academic community. They 
argue that by launching speculative attacks on specific companies and sectors hedge 
funds can have significant negative impact to the financial markets (Maria Strömqvist 
2009). On the other hand, proponents of hedge funds state that price inefficiencies that 
exist in financial markets will be corrected by arbitrage operations of hedge funds which 
further increase the efficiency of financial markets. A variety of assets prices were 
affected during the financial crisis 2008, which has limited the abilities of hedge funds 
to diversify their portfolios. The prohibition of several countries on short selling shares 
negatively impacted the arbitrage strategies of hedge fund which they would have 
successfully employed and cover market inefficiencies. Because of assuming higher risk 
(credit risk, liquidity risk and duration risk), hedge funds receive higher premiums. In 
the financial crisis 2008, investors were unwilling to take higher risks by selling their 
assets and it has created a decline almost in all types of assets as we mentioned above, 
the negative impact to diversification abilities of hedge funds. The characteristics of the 
financial crisis 2008 were excessive volatilities both in commodity and stock prices. 
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Figure 2 shows the cumulative returns for stock and hedge fund market. Stability in 
hedge returns is observed between October 2007 and June 2008, thereafter there is a 
decline trend for both of them, which is greater for stock index. 
 
Figure 2 

Cumulative return during the financial crisis 2008 (Index  December 06=100) 

 
 
According to Barclay’s database resources, approximately 89% of hedge funds had 
negative returns during September 2008. Figure 3 presents the returns for six hedge 
fund strategies in the course of May-October 2008. As we see in May all strategies 
generate positive returns, then a decline started to accelerate which was higher during  
September and October 2008. A short bias strategy fell in September which caused by 
the prohibition of short selling in several countries as we mentioned already and then 
raised in October again. 
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Figure 3 

 
Source: Credit Suisse Tremont 
 
By allocating assets to a wide range of instruments hedge funds investing strategies can 
be best classified to the following categories according Hedge Fund Research Strategy 
Classification (Hedge Fund Research, 2010) (Figure 4). They are: Equity Hedge, Event 
Driven, Macro, Relative Value and Funds of Funds. Each of these categories consists of 
subcategories strategy that is described below by order. 
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Figure 4 

 
 
 
Equity Hedge (total) – these strategies may maintain positions both in long and short 
basically in equity instruments and derivatives as well. Leverage can be employed to 
increase the profile of returns, and can be diversified or narrowly concentrated on 
specific sectors.  Net market exposures vary depending on manager’s preference and 
market conditions (Joseph G. Nicholas 2000). In a bull market they increase long 
exposure and in a bear market they decrease or even be short.  The source of return from 
the long side is identical to traditional stock portfolio, but for the whole strategy the 
source can differ in applying short selling to hedge the risk during decline or profit from 
short position. 
 
Equity market neutral - Managers in this sub category strive to generate returns 
consistently in both in declining or growing market. They choose positions which have 
total exposure equal to zero. Quantitative methods are widely used and managers are 
heavily dependent on them to track the price movements of stock and identify the 
factors affecting the price. Besides, a fundamental approach of stock picking is also 
used. In this group, we can relate other sub strategies factor based or statistical arbitrage 
trading strategies. When factor-based strategy is employed managers analyze 
systematically the common relationships between securities. In many respects portfolio 
tend to be neutral and leverage is practically used to enhance the return profile. 
Statistical arbitrage managers construct their portfolios which consist of equal dollar 
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amounts of long and short positions which are similar to equity neutral managers. 
Technical analysis is widely employed and statistical arbitrage managers strive to find 
market anomalies to exploit opportunities and high frequency techniques are employed 
as well. 
 
Fundamental Growth – the strategies make use of fundamental approach and analytical 
tools to portfolio construction. Managers use valuation models to see the earnings 
growth in underlying companies and capital appreciation exceeding what the market is 
currently paying for. Basically, financial statements of the companies coupled with their 
prospects on earnings growth, growth indicators and specific characteristics are taken 
into consideration while employing this strategy. 
 
Fundamental value – managers seek securities in the market which seem to be 
undervalued and employ fundamental approach to forecast cash flow and exploit 
opportunities to profit by funding it undervalued relative to benchmark. 
 
Quantitative directional – these strategies employ very advanced analysis of technical 
analysis data  and fundamental data to figure out the relationship among the securities 
for purchasing and selling objectives. Mainly, statistical and factor-based trading 
strategies are employed as it is described above. 
 
 
Sector-Energy/Basic metals – the distinguishing characteristics of this strategy is the 
managerial expertise and skills in specific industry. The strategy takes position in stocks 
of specific sectors and employs a wide range pricing securities which are caused by the 
market trend mainly due to changes in supply and demand.  They usually keep the level 
of market exposure up to 50% in these sectors. 
 
Short biased – managers employing this strategy have outstanding skills and expertise 
exceeding market generalist in identifying the overvalued companies and taking short 
positions in the course of market decline. It is usually done with an objective of 
outperforming traditional equity managers in a time of market decline. Investment in 
this can be both technical analysis based and fundamental approach that managers have 
a particular focus by maintaining net short equity positions in the course of changing 
market cycles. 
 
Multi-strategy – both short and long positions are held in equity and equity derivative 
instruments. Managers practically use the fundamental and technical analysis approach 
in identifying investment opportunities by employing leverage, either they keep 
concentrated narrowly in one sector or broadly diversify in a wide range of asset 
classes. 
 
Event-driven (total) – corporate events are the primary focus of investment managers in 
this category such as merging, financial distress, shareholder buybacks, debt exchanges, 
security, and issuances and at restructuring events. The portfolio can comprise of both 
stocks and derivatives. The risks are exposed to general equity market movements, 
credits markets and company specific factors. 
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Activist – these types of strategies  may seeks advocacies in obtaining a representation 
of the company’s board of directories with an objective to influence the strategic 
directions of the firm and promote the activities such as asset sales, dividend and share 
buybacks, and changes in management personnel and structure. Basically, the portfolio 
asset classes consist of both stocks and related derivatives of underlying companies 
which are in process of corporate transactions. Portfolio composition is made up more 
than 50% investments in activist. 
 
Credit- arbitrage – Attractive opportunities are exploited in the corporate fixed income 
securities both in subordinated and senior claims, bank debts, other debts and taking 
structuring positions which don’t have broad credit market exposure. The focus is 
principally on fixed corporate obligations with limited exposure to government, equity, 
convertible and other obligations. 
 
Distressed/Restructuring – the strategy primarily focuses on investing in corporate fixed 
income instruments traded at discounted price in the market of the companies close to 
restructuring and bankruptcy. The involvement of managers in creditor’s committee and 
management of the company in negotiating the transactions such as exchange of 
securities for obligations, swaps, hybrid securities and equity is typical to this strategy. 
Debt exposure ranges up to 60% as well as with an existence of equity exposure. 
 
Merger arbitrage – the strategy is employed to profit in spread during the corporate 
events. Managers short the stocks of acquiring company and long the acquire as the 
merger pays at premium price for the target company. The risk of the strategy is event 
risk that is the failure of merger activity. Managers calculate the spread that should 
exceed the event risk thus providing annualized rate of return bearing that amount of 
risk (event risk). Larger capitalization companies can produce tighter spread with 
moderate rate of returns, while small-capitalization firms (more complex deals) can 
produce wider spreads and higher rate of returns due to increased level of risk. 
 
Private issue/Regulation D – managers employing this strategy focus on securities and 
security related instruments of companies which are private and have illiquid market for 
their securities. They realize investment premium by holding their securities and private 
obligations until the time of new security issuance and emergence of bankruptcy. 
 
Special situations - the strategy primarily is concentrated on the equity and security 
related instruments of companies undergoing corporate events and transactions (security 
repurchases, asset sales,  division spin off, ). Managers through a fundamental approach 
of researching the impact of corporate events to the capital structure and investment 
attractiveness of companies in the stage of corporate transactions employ strategies to 
provide absolute return. 
 
Multi-strategy – Managers have no exposure exceeding 50% to any of other strategies. 
 
 Macro (total) - Movements and economic trends impacting the security prices are the 
main investments strategy factors. Managers employ a wide range of strategies to 
predict and measure the impact of future economic movements on the security, 
commodity and currency values and take position to profit. They also employ 
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fundamental and systematic analysis of underlying factors effecting the trend and 
movement of economic cycles coupled with both short and long portfolio holding 
periods on equity instruments. 
 
Macro/active trading - Primarily alpha is generated from instability in asset prices and 
market volatility by employing rule-based high frequency strategies to trade multiple 
asset classes. Trade duration is very less for these diversified strategies with high 
portfolio turnover. To employ strategies historical and current security prices, market 
research reports and analysis are widely used as well as financial accounts of 
companies. They are very active in very diverse in different market sectors: equity 
markets, fixed-income, commodity asset classes and foreign exchange. 
 
Commodity (Agriculture, energy, metals,) – these strategies employ investment process 
in specific commodity sectors by applying fundamental and technical analysis. They 
invest both in developed and emerging markets and the portfolio exposures to those 
specific sectors exceed more than 50%. 
 
Commodity-multi – managers employing these strategy employ both systematic and 
discretionary commodity strategies.  Discretionary strategies are heavily reliant on the 
fundamental analysis of market data. Managers trade actively both in developed and 
emerging markets by focusing on interest rate/fixed-income markets, currency and 
equity markets and employ trade spreads. Systematic usually involves a set of complex, 
algorithmic, mathematical and technical models.  Markets that are showing momentum 
and trends characteristics on commodity assets classes are target by investment 
managers to generate return. Technical patterns of return series are analyzed and 
quantitative analysis is widely implemented. The holding period of portfolio is shorter 
than other strategies and investment objects are highly liquid assets. (commodity: 
energy, metal etc…) 
 
Currency discretionary – managers employing this strategy make use of fundamental 
analysis of market data and take positions both in listed and unlisted global foreign 
exchange markets. Top-down thorough analysis macroeconomic indicators is important. 
Their portfolio exposure exceeds 35% to a given currency of portfolio holdings.  
 
Currency systematic – strategies use complex, mathematical, algorithmic and technical 
models to find momentum and trend characteristics in global currency markets. 
Statistical and quantitative analysis are applied to study technical patters of return 
series. 
 
Discretionary thematic – strategies may employ a top down approach of 
macroeconomic variables to trade both in emerging and developed markets. The 
managers run portfolios by focusing both on relative and absolute levels on interest 
market/fixed-income and equity markets.    
 
Systematic diversified - as it is mentioned above, they also use complex mathematical, 
algorithmic and technical models in investment process. Statistical properties and 
technical patterns of return series are used in quantitative analysis process. 
 



29 

 

Multi-strategy – they employ the components of both systematic and discretionary 
macro strategies.  
 
Relative value (total) – managers employing this strategy exploits opportunities to earn 
profit on valuation discrepancies among the relationships of multiple securities. 
Quantitative and fundamental analysis approach is used to find valuation discrepancies 
in different types of securities such as fixed-income, derivative and equity. 
 
Fixed-income/asset-backed – Strategies employ to isolate attractive opportunities 
between different fixed-income instruments securitized by collateral commitments. The 
strategy is designed on realizing a spread between related instruments. The component 
of the spread may be fixed-income which is usually backed physical collateral or other 
financial obligations. 
 
Fixed-income convertible arbitrage - this strategy involves playing relative value 
between a convertible security and its underlying stock. Long positions are held for 
convertible securities while shorting underlying stock. Managers make profit by 
identifying price inefficiencies between convertible bonds and underlying securities. 
Factor analysis affecting the bond characteristics of the security is carried out to find 
inefficiencies in pricing relationships. 
 
Fixed-income corporate - Investment premium is realized on spread between related 
instruments, in which multiple or one component of the spread is corporate bonds. This 
strategy represents investing in one or multiple fixed-income securities and hedging the 
market risk (underlying) by investing in another fixed-income security at the same time. 
 
Fixed-income sovereign - Investment premium is realized on spread between related 
instruments, in which multiple or one component of the spread is sovereign fixed 
income instrument. They employ multiple investment processes including discretionary 
and fundamental approaches. 
 
Volatility – asset class is volatility in this strategy that employs directional, market-
neutral, arbitrage and mix of strategies. They can hold positions both in long-and short 
variable or neutral to implied volatility. Listed and unlisted instruments can be 
investment objects. 
 
Energy infrastructure – the strategy is implemented through a realization of valuation 
differential between related instruments. The components of spread may contain 
exposure to energy infrastructure exposure and is usually carried out through investing 
in Master Limited Partnership (MLP), Utilities or Power Generation. They are primarily 
fundamentally-based strategies giving managers an opportunity to measure the existing 
relationships between instruments and take positions in which the spread is higher than 
terms of risk-adjusted spread. 
 
Alternatives- Real Estate - the strategy is implemented through a realization of valuation 
differential between related instruments. The components of spread may contain 
exposure directly to real estate (residential or commercial) or indirectly to Real Estate 
Investment Trusts. This is also a fundamentally-driven strategy. 
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Multi-strategies – the strategy employs the realization of a spread related yield 
instruments. The one or multiple components of the spread contain derivative, a fixed-
income, real-estate, equity, and MLP, combinations of other or these instruments. They 
are quantitatively-driven strategies designed to identify the spread between related 
instruments. 
 
3.7.3 Hedge Fund Structure 

 
Hedge funds are legal entities that allow different investors to pool their money, to be 
managed by an investment manager according to the terms and conditions outlined in 
the fund’s offering document or prospectus (Stefano Lavinino 2000). They can be 
established either as companies or partnerships. In limited-partnerships investors 
liabilities are limited to the amount of investments in the company. Majority of limited 
–partnership hedge funds are domiciled in the USA. In investment companies having an 
investor as a regular shareholder (without voting or limited voting power) are domiciled 
in jurisdiction (outside the USA), where so called tax paradise and softer financial 
regulation exists. In practice, most US hedge fund managers have both limited 
partnerships designed for US residents and offshore structure satisfying the needs of 
investors who does not residency rights in the US. This can one reason for funds tend to 
be restricted to wealthy individuals and have minimum investment levels as they are 
inclined to invest in hedge funds because of lower regulations and taxation benefits.   To 
evaluate the funds, investors should carefully pay attention to the prospectus of the fund 
which contains very important information about the fund’s  structure, sales restrictions, 
investment strategy, fee, costs and manager’s compensation, lock-up periods, general 
risk factors, distribution policy and dividends and other related information about the 
fund administrator, custodian, prime brokers and investment managers. The 
management fee usually ranges from 2-3% and performance fee 20-25% for hedge 
funds. The Figure 5 shows the hedge fund structure. 
Figure 5 

Structure of a typical hedge fund 
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3.7.4 Hedge Fund  vs. Mutual Funds. 

 
Mutual Funds, also called index funds follow the corresponding index in their passive 
investment strategies. Manager’s skills are not as important in case of hedge funds, 
where alpha comes from managerial skills of understanding the capital market nuances, 
uncovering the mispriced securities and generating returns relatively higher than the 
passive investment funds. Mutual funds strive to beat the traditional stock indices, but 
hedge funds are systematically designed on generating absolute returns consistently. 
The Table 1 shows the differences between two funds in more detail.  
 

Differences between Hedge and Mutual Funds 
Table 1 

Hedge Funds Mutual Funds 
Private investment vehicle Required SEC registration 
Manager compensated based on 
performance 

Managers get paid bonus or salaries 

May use derivative May not use derivative 
Implement active investment style Implement passive investment style 
Manager invest their own capital Managers typically don’t invest their own 

capital 
Higher minimum investment level Lower minimum investment level  
Short-selling is  used widely Profit collar 30% from short-selling 
Some restrictions on advertisements Can advertise in public freely 
Leveraged is used extensively Limitation on using leverage  
Variation in liquidity (monthly, annually) Redemption and liquidity daily 
Flexibility in investment strategies  Relatively inflexible investment strategies 
 
3.7.5 Fund of Funds 

Fund of Funds are an investment strategy to form a portfolio consisting of 
different funds rather than directly investing into equity, bonds or other derivatives. It 
has benefits over the existing conventional funds for diversification and geographical 
expansion of the strategy. 
Funds of Hedge Funds are closed-end registered investment companies which make 
investments in hedge funds and other pooled investment funds. Their portfolio holdings 
can include shares in private equity-funds and hedge funds.  Fund of funds deliver more 
stable return than the investing in individual strategy. The assets under management of 
the Fund of Hedge Funds has fallen by nearly a third in 2008 to approxitemaly $600bn, 
which is around 40% of global hedge fund assets. It is shown in Figure 6 below. 
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Global Fund of Hedge Funds Industry 
Figure 6 

 
 
3.7.6 Hedge fund performance 

3.7.6.1 Overview 

Generally, hedge funds have been outperforming other broad market indices over the 
long time if compared with equity, real estate, bond and commodity benchmarks on 
risk-adjusted basis (Credit Suisse/Tremont Hedge Fund Index 2010 ). Since the start of 
the Credit Suisse/Tremont Hedge Fund Index, hedge funds have generated annualized 
returns of 9,3% with standard deviation of 7,8%. At the same time, the annualized 
return for MSCI World Index was 4,2 % with significantly higher standard deviation 
(15,3%). In addition, industry specific funds have also outperformed their 
corresponding indices. For example, Credit Suisse Emerging Markets Hedge Fund 
Index with rate of return of 8% and standard deviation of 15,6% has outperformed the 
MSCI Emerging Market Index with 3,9% in returns and 24,7% in volatility. The more 
detail of comparing data of different hedge fund strategies is provided in Figure 7. If 
look at it global macro is providing higher returns with given level of volatility than 
other strategies and indices. 
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    Figure 7 

 
            Source: Credit Suisse/Tremont Hedge Fund Index, “Hedge Funds Hit A High 
Note 2009 Industry Review, January 2010” 
 

3.7.6.2 Hedge Fund Performance tools  

 
Findings on the performance of hedge funds indicate that since the hedge funds return is 
not normally distributed, the role of skewness and understanding its impact to the source 
of hedge fund returns and assessing its performance is very important.  Skewness is 
particularly important in the course of investment decision (Sidqque 2000). Hedge fund 
managers prefer the portfolios with high positive skewness as they can be regarded as 
having a call option with respect to the outcome of the investment strategies (B. Ding, 
Hany A. Shawky 2006). Moreover, the significance of using hedge fund indices as a 
benchmark for performance evaluation is not so big due to biases existing in the 
construction of indices. Indices measure the average performance of hedge funds 
managers and contain discrepancies such lack of data (voluntarily-based reporting). Our 
purpose is to give a brief summary on existing hedge fund measurements tools. 
 
Sharpe ratio  
 
It is one the most practically used by investment community as which is also called 
reward-to-variability ration. It was introduced by Sharpe in 1966. The ratio measures 
the excess return per unit of risk which can be expressed as: 
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where, ri is the return, rf  is the risk-free rate (T-bills) and the  σ is the standard 

deviation of the return.   This performance evaluation tool is very important in 
investment management industry. Investment managers look at risk-adjusted returns 
allocate the assets efficiently. So for each unit of risk, the investment manager should 
prove appropriate rate of return. The higher the ratio, the better is risk-adjusted return. 
As William Sharpe explains: 
 
”Central to the usefulness of the Sharpe ratio is the fact that a differential return 
represents the result of a zero-investment strategy. This can be defined as any strategy 
that involves a zero outlay of money in the present and returns either a positive, 
negative, or zero amount in the future, depending on circumstances. A differential 
return clearly falls in this class, because it can be obtained by taking a long position in 
one asset (the fund) and a short position in another (the benchmark), with the funds 
from the latter used to finance the purchase of the former.” (Sharpe (1994, p. 52)). 
 
The Sharpe ratio enables us to obtain sufficient information to make decision regarding 
the choice between two portfolios ex ante or  assess the better of two trading units ex 
post, (provided the returns of  the two assets in) are uncorrelated with the returns to the 
rest of the  portfolio. Referring to Sharpe’s comments, we note that sharp ratio can only 
be used as a right risk-adjusted measure when the return is uncorrelated with rest of 
portfolio.(Sharpe 1994, pp. 54-56). On the other hand, the critics by several researchers 
regarding the notion that Sharpe does not capture the non-normality of returns  (Eling 
and Schuhmacher  2006 )and not an appropriate measure for asset classes having non-
symmetry returs promoted several modified Sharpe ratios by adjusting underlying 
assumptions and modifying the parameters of the formula. Higher moments measures 
such as skewness and kurtosis are ignored by sharpe ratio, which is not always helpful 
for investors in comparing the investment alternatives based on risk-adjusted measure. 
The notion of manipulation of sharpe ratio has been suggested by Amenc  (2003) and 
Spurgin (2001) as they have stated the ratio can be manipulated by using derivative 
strategies. Investment managers can shift the risk to third or fourth moments by 
applying a set of derivative-based strategi es. Moreover, when there is a negative return 
the following alternative is used (Sharp 1994): 
 

 
Where, abs ( ri- rf) is the excess value of return over risk-free rate. 
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Jensen’s alpha 
 
It measures the average return of a portfolio over the traditionally calculated by using 
CAPM. To determine it, we should regress return (minus risk-free rate) against the 
market return: 
 

 
When this applied in hedge fund industry, it does not take into consideration all kind of 
risks which are typical to hedge funds. The underlying assumption of the model is 
market risk. To evaluate the performance of hedge funds, we do not measure only the 
market risk.  There are other factors should be considered as default, volatility and 
liquidity risks varying from one type strategy to another (Lhabitant, 2004). 
 
Treynor ratio 
 
Return-to-volatility is sometimes called in hedge fund industry. It was introduced by 
Treynor in 1965 which measures the excess return, usually market return less risk-free 
rate return per unit of systematic risk. It differs from Sharpe ratio in that it captures only 
the systematic risk as Sharpe ratio does the total risk. The formula is presented below as 
follows: 

 
Where, the ri is excess return and βi is the systematic risk. 

 
 
3.7.6. 3 Lower Partial Moments based performance metrics 

 
In LPM the risk is quantified considering the deviations of excess return over minimal 
acceptable return. For order nth lower partial moments, the formula is expressed below: 
 

 
Compared to standard deviation, LPM is regarded to be more appropriate measure of 
risk because it takes into consideration only the negative deviations of return in relation 
to a specified MAR.  The orders of LPM are described by Eling and Shuhmacher (2006) 
in more detail. LPM of order 1 is a shortfall, LPM of order 2 expected shortfall and 
LPM of order 2 semi-variance. 
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Omega 
 
Shadvick and Keating has introduced omega in 2002. It differs from other measures in 
that it is non-parametric and does not demand return distribution characteristics and 
contains all moments. The mathematical expression of omega measure is presented 
below: 
 

 
 
Where, F is cumulative distribution of the returns and (a, b) interval return. For any 
return level r, the number Ω(r) is the probability weighted ratio of gains to losses, 
relative to the  threshold r. (Shadvick and Keating 2002). The important characteristics 
of the omega is that it is plagues by sample uncertainity untlike standard statistical 
estimators.Omega can be best implemented in  non-normality type of return 
distribution, when the mean-variance (normal distribution) issues then sharpe and other 
appropriate ratios are used. 
 
 
Sortino Ratio 
 
It was presented by Sortino and van der Meer in 1991. Unlike the standard deviation 
used in Sharpe ratio, Sortino ratio uses downside semi-variance. It measures the return 
deviation below a minimal acceptable return.  It is a measurement of return per unit of 
downside risk.  In practice both ratios (Sortino and Sharpe) are used in hedge fund 
industry. It can be expressed: 
 

 
Where, downside deviation is presented in the form of LPM2 in the denominator and 
excess return over minimal acceptable return in nominator. 
 
 
3.7.6.4  Kruskall Wallis H test 

In most research papers, analysis of whether the sample differences are coming 
from their population differences or only from the result of random sampling is a 
practical statistical issue. Most data concerns behavior science doesn’t follow normal 
distribution which is the basis of many statistical tests. Nonparametric statistical tests 
are used for a better validity in this situation. Kruskal-Wallis Test which was introduced 
by William H. Kruskal and W. Allen Wallis in 1952 solved this comparison by testing 
the ranks of the sample data. The equation is as follows: 
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Where N = the number of observations in all samples, 
      ni= the number of observation in the ith sample, 
      C= the number of samples, 
      Ri= the sum of the ranks in the ith sample. 
William H. Kruskal and W. Allen Wallis (1952) state that there are a lot of advantages of 
using ranks instead of original observations: simple calculation so that easy to use, only 
general kind of assumption that the observations are independent and the populations 
from which the samples arise are approximately same form and etc… 
At the same time, some disadvantages existed in this kind of test: it is impossible to 
point out the specific difference when null hypothesis is rejected so that this method is 
more appropriate to figure out if there is difference among three or more independent 
samples.(Yvonne Chan, Roy P Walmsley 1997) 
 
 3.7.7 Factor models for hedge funds 

A series of empirical studies were done by researches to analyze the fundamental and 
statistical factor models for hedge funds. Among them are Fung and Hsieh (1997), 
Liang (2001), Agarwal and Naik (2000), Edwards and Caglayan (2001), Lhabitant 
(2001) and Schneeweis and Spurgin (1998). 
Hedge fund return sources were studied in the context of using multi-factor model to 
measure the exposure of the return to market movements. The main idea of using multi-
factor model is to decompose the hedge returns into beta exposure factor and 
managerial skill.  The general traditional used model has the following characteristics: 
 
 

r it = αi +∑
=

K

k 1

β ik Fkt  + εit             (1), 

 
where r t  is net of fees excess return on fund i , α is the risk-adjusted performance 

(alpha of the fund i ), Fkt is the excess return on the kth risk factor, βik is the loading of 
the fund i   on the kth factor, for instance, it measures the sensitivity of the fund i to the 
factor k over the estimation sample and εit is the error term. In addition, the most 
widely used models are base case model and broad fundamental model. The former has 
only two factors such as US equities (Wilshire 5000 index) and bonds (Lehman 
Government/Credit intermediate index) and the latter includes the equity indices: (S&P 
500 growth and value, Wilshire 5000, SP small cap and mid cap (assumes to captue 
differences in investment styles), MSCI World excluding US to account for the 
investment opportunities outside US, MSCI emerging markets to capture the emerging 
market investment opportunities) and bond indices (Lehman Credit Bond, Lehman 
Government, Lehman High Yield and Lehman Mortgage-Backed Securities), GS 
Commodity Index which captures commodity-related investment factors. 
The practice of widely implementing the analysis of the sources of hedge fund return 
based on multi-factor model has not provided a tested and fundamental basis to assess 
the weight of factors contributing to the sources of hedge fund return due to the 
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complexity of investment strategy which consists of diversified classes of assets. 
Regressing the return of investment strategy against any irrelevant factor can bring 
about the bias on the conclusions. Therefore, it is a matter of great importance for 
investment managers to properly classify and choose the right and relevant factors, 
which in reality can contribute to effective portfolio management of investment 
strategies with higher probability of predicting power. 
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Empirical study 4 

4.1 Descriptive statistics 

Based on our chosen selected population size which constitutes 1455 hedge funds 
categorized into 16 investment strategies we have provided the descriptive statistics for 
each strategy which are presented in Table 11. In comparison with previous studies 
results, the mean returns appear to be higher, mainly to decreased selection bias or 
better performance during the timeframe we have chosen in our research. The highest 
mean (1, 38) comes to statistical arbitrage with standard deviation (0, 76). Followed by 
it, Equity-market neutral has the second highest mean (0, 93) and highest standard 
deviation (0, 80). Out of all strategies, the return for convertible arbitrage is negatively 
skewed (-0,179) while the returns for the rest strategies are positively skewed. 
Moreover, we have provided return vs. risk plots in Figure 11 which provides in more 
visual manner to observe the risk characteristics for the chosen strategies. 

For the selected population size, the total asset under management is 33696855400 
USD. The breakdown chart below describes the weight of each strategy in the total 
amount of asset under management based on our population. In addition, the Table 2 
presents more information in details about the number of strategies in our chosen 
population, their weight in total selected population as well as with asset under 
management information. 

 

Population size breakdown 

Table 2 

Strategy type # of HFs in the strategy % of strategy AUM in USD 
Convertible_Arbitrage 25 2 5 210 706 000 

Distressed_Securities 44 3 30 247 213 000 

Emerging_Market 210 14 41 926 873 000 

Equity_LongShort 409 28 95 656 282 000 

Equity_Long_Bias 208 14 28 684 036 000 

Equity_MarketNeutral 49 3 4 178 757 000 

Equity_Short_Bias 9 1 139 838 000 

Event_Driven 82 6 29 694 914 000 

Fixed_Income 104 7 22 843 088 000 

Macro 66 5 16 976 234 000 

Merger_Arbitrage 20 1 1 712 975 000 
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Multi_Strategy 53 4 38 392 632 000 

Options_Strategies 17 1 1 625 375 000 

PIPES 8 1 1 003 000 000 

Sector 144 10 17 349 057 000 

Statistical_Arbitrage 7 0 1 327 574 000 

Total: 1455 100% 336 968 554 000 

 

Figure 8       Asset under management breakdown 

 
 
4.2 Presentation of our models and tests 

 
Since our research also measures the managerial skills so called alpha to be calculated 
in our analysis, we have selected the sub-category investment strategy indices to be used 
as a benchmark in our CAPM based model. The hedge fund sub-category indices have 
advantage over others to be used as a benchmark in measuring the under or over 
performance of strategy in that since the unified strategies are included in the index it 
reflects the more effectively the performance of specific sub-category. 
Our approach is conducting regression analysis of different hedge fund strategies based 
on CAPM model. We implement this through risk premium approach.  
Our model is presented here: 
 

Rt - Rf =   α + β (Rb - Rf) + ε    (2), 
 
where, Rt  - return for the investment strategy 
           Rf  - risk-free rate (90 days yield of US Treasury bills) 
           α – excess return over the corresponding benchmark 
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           Rb – return for the benchmark 
           ε – standard error 
 
In brief, our model is similar to HFR model which has HFR indices as factors. Since 
they are representing portfolios with non-linear exposures to traditional asset classes, 
the model has advantage over others in explaining the returns on the individual funds. 
Assuming an index is a portfolio of strategies in specific industry and using CAPM 
approach to calculate risk premium, in our view, it is more realistic to measure the 
performance of investment strategy.  
We have excluded four investment strategies from our regression analysis both in 
simple and multiple regressions. They are PIPES, Option Strategies, Sector and 
Statistical Arbitrage. The reason of exclusion is that we could not obtain appropriate 
indices so that we would be able to input in our models. 
 Moreover, we have to highlight that regression analysis is designed as a procedure for 
explaining the cause-and-effect relationship between variables, but it can only indicate 
how and to what extent variables are associated with each other (Anderson, Sweeney 
and Williams, 2008). 
 
As a concluding part of our study, we implement multiple regression model which is 
presented below: 
 
Rs -Rft = α + β1(F1 - Rft) + β2(F2 - Rft) + β3(F3 - Rft)…+… βn(Fn - Rft) + ε   
(3) 
 
where, 
 
Rs - average returns of investment strategies, 
Rft  - risk free rate, 
α  –  intercept, 
β1 – sensitivity of return to factor (F1), 
ε  – standard error, 
F – hedge fund sub-category indices. 
As we mentioned above, we have Barclay Capital Hedge Alternative hedge fund sub-
category indices as factors in our multiple regression model. Furthermore, our second 
approach is applying single model (S&P 500) and multi-factor models (Fama and 
French and Cahart) There are two reasons to expand our analysis to market factor 
models (S&P 500, Fama-French and Cahart). The first reason is that we had only 12 
hedge fund sub-category indices. To measure the performance for the remaining 4 
investing strategies we applied this approach for all investing strategies with a view to 
make comparison of two different approaches. The second reason is to show the 
performance characteristics of investing strategies by presenting beta and alpha 
differences based on two approaches. 
In our next CAPM single factor model we include S&P 500.  The model is presented 
below: 
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Where, Rpt = return of fund P in month t; RFt = risk-free return on month t;  RMt = return 
of the market portfolio on month t; αp = intercept and βp= slope of the regression and εpt  
is error term as well.  
 
Since the Fama and French (1993) three multi-factor model takes into account the size 
and book to market ratio, we implement the analysis using this model in our research. In 
brief, it is extended from CAPM and presented below: 

 
Where SMBt is a factor – mimicking portfolio for size (small minus big) and HMLt = 
the factor mimicking portfolio for book – to – market equity (high minus low). It is 
assumed that these factors isolate the firm-specific components of return. 
 
To further expand our analysis, we apply Carhart’s (1997) four – factor model which is 
the extension of Fama and French (1993) and apart from size and book – to – market 
ratio, it takes into account the momentum effect.  
 

 
Where PR1YRt = takes into account the factor for momentum effect. 
In fact, all data for the  three factor Fama and French (1993) and Carhart’s four factor 
models were obtained from  the Fam and French homepage. 
 
As a result of regression analysis we found that different hedge fund investment 
strategies have different exposures to their benchmark. It is explained by their beta 
values.  Referring to it, we would like to explore the differences inside the hedge fund 
investment strategies performance. To complete this task we apply statistical methods. 
First we test if there is difference of hedge fund performance in different hedge fund 
strategy, and state our null hypothesis as there is no significant performance difference 
in hedge fund strategies. Then we will make a pairwise comparison between all the 
strategies if the null hypothesis is rejected to see the difference detailed, as if there are 
some specific strategies that result in the significant difference of the overall model  

We use Kruskal-Wallis H non-parametric test to test if the significant performance 
difference existed in hedge fund strategies because this test is widely used of its 
flexibility like the basic assumption of normal distribution and equal variance which is 
required in other statistical tests is not necessary. For pairwise comparison, LSD (Least 
Significant Difference) test is employed due to its high sensitivity to exist of the 
difference between each two variables, which make a more reasonable and common 
result with the former test of difference among strategies.  

Furthermore we do a multiple regression for hedge fund performance which is 
dependent variable, and take the strategies as a dummy variable in order to exam the 
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explanatory power of strategy factor on hedge fund performance. The regression model 
is: 

     

R is the hedge fund return 

S is the dummy variable of strategy, when the strategy is i, Si =1, otherwise, Si =0 

 

4.3 Analysis of results 

4.3.1 Calculated Sharpe ratio for hedge funds.  

 

We have used the following formula to calculate our Sharpe ratio: 

σ

RfR
S

−
=  

Where, R is average return of investment strategies, Rf  is risk-free rate and σ  is 
standard deviation. 

Statistical Arbitrage (1, 55) and PIPES (2, 88) have generated Sharpe ratio more 
exceeding the rest of the investment strategies. Following them, Sector  (1,42), Equity-
Long Bias (1,14), Fixed-income (1,06), Multi-Strategy  (1,05 )and Merger Arbitrage 
(1,04 )have generated Sharpe ratio relatively higher  compared to the rest of investment 
strategies. The lowest sharp ratio comes to Distressed Securities (0,54), however 
Convertible  Arbitrage (0,74), Event Driven (0,78) and Equity-market neutral (0,89) 
performed better than it. Options Strategies (0,94), Equity Long/Short (0,94)  and 
Emerging Markets (0,92) had Sharp ratio less 1. 

 

4.3.2 Correlation and Covariance Analysis 

Correlation and Covariance analysis is very important to understand the direction and 
strength of two variables by measuring whether they are linearly or non-linearly related 
to each other.  The Covariance between Y and X is calculated with following formula: 
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And it indicates the direction of linear relationships between Y and X.  There is a 
positive relationship between Y and X if Cov (Y, X) > 0, and there is a negative 
relationship between Y and X if Cov (Y, X) < 0. In practice, the covariance does not 
necessarily provide about the strength of such relationship and changes in unit of 
measurement can affect the value of covariance. To avoid this, practically coefficient of 
correlation is used which scale invariant and calculated with the following formula: 

 

 

The values of coefficient of correlation should satisfy the following equation: 

-1 ≤ Cor (Y, X) ≤ 1, 

when there is no linear relationship between Y and X, it takes the 0. 

First we start with covariance analysis. The Table 10 shows that there is a positive 
relationship among investment strategies returns, since all the values appear to be 
positive. Merger Arbitrage and Convertible Arbitrage has the strongest positive 
directions in their performance (9,38). Multi-strategy has also a positive relationship 
with Convertible Arbitrage and Merger Arbitrage meaning it is their performance is 
positively related to each other. Equity Long/Short and Equity Long Bias has the 
positive relationships with Convertible Arbitrage taking the value more than 7.  
Distressed Securities, Equity Market Neutral, Equity Short Bias, Fixed Income and 
Macro, Sector and Statistical arbitrage have positive relationship in their performance 
with Convertible Arbitrage, that their values are more than 6. Taking the values which 
are less than 3 that explain a weaker positive relationship from the table we see that 
Options Strategies with Distressed Securities, PIPES, Sector, and Statistical Arbitrage 
has the positive relationship in their performance. 

To get more standardized values of such relationships we look at Correlation matrix 
Table 9.  Starting with Convertible Arbitrage, it has a correlation of coefficient more 
than 0,9 showing almost perfect positive correlation with Distressed Securities, 
Emerging Markets, Equity Long/Short, Equity Long Bias, Event Driven, Fixed Income, 
Macro, Merger Arbitrage, Multi-Strategy except PIPES, Options Strategies and 
Statistical Arbitrage which their coefficient of correlation is lower than 0,9. Distressed 
securities have the coefficient more than 0,9 with the rest of investment strategies 
except Equity Long-Short bias, Options Strategies, PIPES and Statistical Arbitrage. As 
well as Emerging Markets have the coefficient more than 0,9 with all investment 
strategies except Equity Long-Short bias, Option Strategies, PIPES and Statistical 
Arbitrage. Equity Long-Short has also a coefficient of more than 0,9 with all investment 
strategies apart from Equity Long-Short bias, Option Strategies, PIPES and Statistical 
Arbitrage. Equity Long Bias shows a coefficient of more than 0,9 with the rest except 
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Equity Short Bias  Option Strategies, PIPES and Statistical Arbitrage, which is the 
coefficient of correlation is lower than 0,9. Equity-Market Neutral has the coefficient 
lower than 0, 9 with Equity Short Bias and Event Driven Strategies, PIPES and 
Statistical Arbitrage and with rest has the value of more than 0,9 showing almost a 
perfect positive correlation. Equity Short Bias has a coefficient of lower than 0,9 and 
higher than 0,8 with Event-Driven, Fixed Income, Macro, Merger Arbitrage, Multi-
Strategy and Sector. It has less than 0,7 with Option Strategies and Statistical Arbitrage. 
Event-Driven has a coefficient of correlations of more than 0,9 with Fixed-Income, 
Macro, Merger Arbitrage, Multi-Strategy and Sector. Statistical Arbitrage, PIPES and 
Option Strategies has value of less than 0,9 with Event-Driven. Fixed-income is 
positively correlated with more than 0,9 of coefficient of correlation with Macro, 
Merger-Arbitrage, Multi-Strategy and Sector. It has also a positive relationship with 
Options, PIPES and Statistical Arbitrage, however the value of coefficient is lower than 
0,9. Macro has a positive correlation with Merger Arbitrage, Multi-Strategy and Sector 
(coefficient of correlation is more than 0,9 among them) as well as with Statistical 
Arbitrage, Option Strategies and Options (coefficient of correlation is lower than 0,9 
among them). Merger Arbitrage is positively correlated with Multi-Strategy and Sector 
(coefficient of correlation is more than 0,9 among them) as well as with Statistical 
Arbitrage, Option Strategies and PIPES (coefficient of correlation is lower than 0,9 
among them). Multi-Strategy has also positive correlation with Sector with correlation 
coefficient value of more than 0,9 and with Statistical Arbitrage, PIPES and Option 
Strategies with less than 0,9. Option Strategies is positively correlated with PIPES, 
Sector and Statistical Arbitrage as well with correlation of coefficient of less than 0,9.  

In essence, the strong positive correlation among hedge fund investment 
strategies shows the trend in hedge fund industry which all of the investment strategies 
are capturing market opportunities well and moving to one direction in their 
performance. In fact, we did not get any negative relationship among investment 
strategies. 

4.3.3 Annualized returns of hedge funds 

 

The Table 3 shows the annualized returns for hedge funds strategies in the period of 
2004 to 2009. During the 2004, Equity Long/Short had the highest annualized return 
which is equal to 13, 56%. Following the Equity Long/Short, the Equity Long Bias has 
generated 12, 41% on annualized basis which is lower than in 2005 to 2007 and in 2009. 
Merger arbitrage generated 12,04% in 2004 which is lower compared to upcoming 
years. In addition, it generated 14,54% in 2005, 15,67% in 2006, 23,63% in 2007 and 
37, 06% in 2009. Event Driven has generated returns 12,04% which is higher than 
Macro (10,01%) and fixed-income (10,11%).The significant adverse impact of financial 
crisis has clearly reflected in hedge fund returns in 2008. If we take a look at the table, 
all investment strategies of hedge funds have made losses which are quite big losses 
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while speaking in terms of their asset under management. In the course of 2008, the 
trend of merger activity has fastened due to instability both in capital and commodity 
markets and hedge funds involving in arbitrage profiting from merger arbitrage during 
2008 has made losses. The merger arbitrage strategy has generated negative return - 
26,34% on annualized basis. Convertible arbitrage exceeded it with 0,81% which is -
27,15%. In the course of financial crisis Option strategies have generated rather lower 
negative return which is equal to -5,47%. Statistical Arbitrage and Sector are in the 
same level with negative losses more than -14%. Fixed Income and Macro has also 
made losses more than -16%.  Equity Market –Neutral has made losses in -10, 31%. 

As the market started acquiring recovery, the hedge funds have performed quite 
well in 2009. In 2009 the highest return comes to Statistical Arbitrage which is equal to 
48, 77%. Following it, Merger Arbitrage has generated return 37, 06%. And Multi-
Strategy has 36,05% following Merger Arbitrage. The performance of Fixed Income 
(35, 07%) and Convertible Arbitrage (35, 16%) are quite the same.  The Sector 
investment strategy has also performed well by generating 33,03% on annualized basis. 
PIPES (30,44%) and Equity Long bias (30,36%) are quite similar in performance by 
generating more than 30%. Emerging Markets (28,70%), Equity-Market Neutral 
(28,94%) and Equity-Long/Short (28,81%) have generated returns over 28%. Generally 
speaking, all investment strategies have enormously performed higher during post 
financial crisis compared to pre financial crisis. There are several reasons explaining 
this event. One possible explanation can be that in the course of financial crisis, radical 
changes have occurred in markets and many large scale corporations, SMEs and private 
equity funded firms went through restricting process that resulted in higher volatilities 
in market. Hedge funds were able to exploit these opportunities and generate absolute 
returns thanks to unique managerial skills.  

Table 3 

Annualized returns 

  2004 2005 2006 2007 2008 2009 
Convertible 
Arbitrage 10,1430 9,4802 13,0248 18,0484 -27,1584 35,1649 

Distressed Securities 9,2309 8,3944 10,8328 10,9715 -18,0061 23,0172 
Emerging Markets 12,7091 12,3455 15,1058 12,9516 -19,5022 28,7093 

Equity Long/ Short 13,5619 14,6463 15,7929 14,4787 -20,7232 28,8132 

Equity Long Bias 12,4138 16,6622 18,2361 12,8591 -19,4874 30,3673 
Equity Market 
Neutral 7,9797 25,0143 15,4230 17,3257 -10,3161 28,9452 

Equity Short Bias 8,7757 14,1115 25,9816 8,4574 -14,2189 32,7675 
Event Driven 12,0400 14,4609 14,1615 12,7406 -13,7087 20,1483 

Fixed Income 10,1197 11,2214 15,3463 9,1381 -16,4267 35,0769 
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Macro 10,0179 15,8033 15,9970 13,9917 -16,9560 29,2258 
Merger Arbitrage 12,0469 14,5426 15,6787 23,6363 -26,3400 37,0639 

Multi-Strategy 8,6468 12,5167 17,0868 15,5392 -19,2247 36,0571 

Options Strategies 7,6811 16,6533 16,5935 16,0635 -5,4787 17,2500 

PIPES 1,9026 4,2957 10,6541 4,7676 -17,9021 30,4452 
Sector 8,5257 11,5282 14,3700 14,8247 -14,3679 33,0373 

Statistical Arbitrage 4,8055 21,9476 31,1807 25,6075 -14,0135 48,7790 

Aggregate 9,4125 13,9765 16,5916 14,4626 -17,1144 30,9292 

 

4.3.4 Single Factor Analysis 

 

Simple Regression analysis results 

Table 4 

  Alpha Beta R Square Standard Error T stat F stat 

Convertible Arbitrage 0.2475 0.8235728 0.54329491 2.138623933 9.190287 84.461371 

Distressed Securities 0.01687 0.7824578 0.71641212 1.21251296 13.39266 179.3633 

Emerging Markets 0.07536 0.5859706 0.90816271 0.747997333 26.49729 702.1064 

Equity Long Bias 0.3486 0.7561747 0.93232048 0.638959441 31.27398 978.06181 

Equity Long/ Short 0.1388 1.4542368 0.89946309 0.782934291 25.20334 635.20827 

Equity Market Neutral 0.66098 1.0869627 0.20818873 1.933829281 4.320629 18.667833 

Equity Short Bias 0.70492 -0.522145 0.55456638 1.62776824 -9.33479 87.138211 

Event Driven 0.05653 0.8550511 0.83610677 0.755119402 19.03179 362.20886 

Fixed Income 0.60484 0.6968292 0.45762044 1.68740318 7.739809 59.904638 

Macro 0.31395 0.9807514 0.46135788 1.726621372 7.798265 60.812938 

Merger Arbitrage -0.3757 2.2862063 0.60123456 2.015701353 10.34647 107.04953 

Multi-Strategy 0.12293 1.3860681 0.76568812 1.381215542 15.23204 232.01494 

 

To start with, we are going to test our first hypothesis based on the results of single 
factor analysis. Our first hypothesis is presented below: 

H0: There is no difference between the performance of each Hedge Fund strategy and 
its corresponding Benchmark 

Ha: Hedge Fund performances outperform their Benchmarks 



48 

 

 

We calculate alpha for each strategy, we will reject null hypothesis if alpha is positive 
which means the hedge fund outperforms its benchmark and the managerial skill has 
contribution to the performance, otherwise we won’t reject null hypothesis. From the 
Table 4 we could see all the strategies except Merger Arbitrage have positive alpha in 
which Equity Short bias has the highest number (0,70492) while Distressed Securities 
has the lowest one (0.01687). The highest alpha (0, 7049) is earned on Equity Short bias 
and followed by Equity Market Neutral (0, 6610). As a result, we reject the null 
hypotheses since most of the alpha is positive and accept the alternative hypothesis. 

However, the negative alpha 0, 3757 comes to Merger Arbitrage with corresponding 
highest beta 2, 2862. This only one investing strategy with the negative alpha should 
draw high attention from investors, since negative alpha does not only mean this 
strategy underperform the market, but also have poor managerial skills. Meanwhile, we 
also should pay high attention to Equity Short Bias due to its negative beta (-0.522145) 
which implies the negative relationship between this strategy performance and its 
corresponding benchmark. Return of Equity Short Bias will decrease at 52.21% when 
the benchmark increases 100%.   

Coefficient of determination for the hedge fund performances and corresponding risk 
premium is presented by R square which shows how much percent of the dependent 
variable, in our case is each strategy performance could be explained by the independent 
variable which is risk premium in our research. Looking at R Square values we observe 
that the highest R square (0, 9323) comes to Equity Long Bias, followed by Emerging 
Markets (0, 9082) and Equity-Long Short (0, 8995). In other words, the variability of 
returns in the investment strategies is explained by their linear relationship between 
benchmark and strategy returns (premium-based return) 93,23% in Equity Long Bias, 
90,82% in Emerging Market and 89,95% in Equity-Long Short. According to the 
calculation, most performance of strategies could be explained well by their 
corresponding benchmarks, 9 out of 12 strategies’ R square are more than 50 percent, 
with the highest of 93.23%. The higher R Square results support our point view that the 
investment strategy of hedge fund is better explained by the corresponding indices 
rather than factor exposures.  

In order to test if linear relationship existed between investing strategies and their 
corresponding benchmarks we check the value of beta from single regression model 
results. To test the slope of the model we have formulated the following hypotheses: 

H0: β=0 

Ha: β≠0 
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If β is equal to zero means there is no linear relationship between dependent variables 
and independent variables. The critical value of t test at 95% significant level with 
observations of 73 is t0.025, 71=1.9936, if t statistic we calculated is more than the critical 
value 1.9936 or less than -1.9936, we reject null hypothesis and accept there is linear 
relationship between the dependent and independent variables, otherwise there is no 
sufficient evidence at 95% significant level to prove beta is not zero. In the table we can 
see all the strategies have t statistics more than 1.9936 or less than -1.9936 which means 
the linear relationship exists. 

When we test the overall model, we can also get the same result since the F 
statistics of all the hedge fund strategies are quite more than the critical value at 
95% significant level. 
 

4.3.5 Multiple Regression Analysis results 

 

Table 5 

Multiple R 0.99626 

R Square 0.99254 

Adjusted R Square 0.99105 

Standard Error 0.22762 

Observations 73 

F Stat 665.529 

 

  Coefficients Standard Error t Stat P-value Lower 95% Upper 95% 

Intercept 0.16047 0.03531 4.54433 2.7E-05 0.08984 0.23111 

Convertible Arbitrage 0.03428 0.02989 1.14682 0.25601 -0.0255 0.09406 

Distressed Securities -0.0103 0.03241 -0.3179 0.75167 -0.0751 0.05453 

Emerging Markets 0.17677 0.02182 8.10266 3.3E-11 0.13313 0.22041 

Equity Long Bias 0.43226 0.05381 8.03368 4.3E-11 0.32464 0.53989 

Equity Long/ Short 0.08287 0.07606 1.08954 0.28027 -0.0693 0.235 

Equity Market Neutral -0.0726 0.04696 -1.5462 0.12732 -0.1665 0.02132 
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Equity Short Bias 0.03861 0.01979 1.95162 0.05566 -0.001 0.07819 

Event Driven 0.09531 0.05498 1.73366 0.08811 -0.0147 0.20528 

Fixed Income 0.0303 0.02529 1.19827 0.23552 -0.0203 0.08088 

Macro 0.08755 0.03217 2.72156 0.00849 0.0232 0.15189 

Merger Arbitrage -0.0233 0.05821 -0.4007 0.69007 -0.1398 0.09312 

Multi-Strategy 0.02241 0.0769 0.29145 0.77171 -0.1314 0.17623 

 

As our aim to measure the contribution of sub-category indices to the performance of 
hedge funds, in our case we treat them as factor effecting the performance of hedge 
funds, we have formulated our second hypothesis which is presented below: 

 

H0: Hedge Fund sub-category indices don’t contribute to Hedge Fund performance. 

Ha: Hedge Fund sub-category indices have contribution to hedge Fund performance.  

 

We are going to accept or reject the null hypothesis based on the value of beta which 
shows by coefficient in the table above. The null hypothesis is rejected if the beta is not 
equal to zero, otherwise we accept the alternative hypothesis that hedge fund sub-
category indices do contribute to the performance. 

According to the results of multiple regression analysis, we have all betas more or less 
than zero. In other words, we reject the null hypothesis. 

The intercept of our multiple regression analysis is 0.16047; it measures the aggregated 
average return adjusted on risk free rate of hedge fund strategies over their 
corresponding benchmarks on the risk adjusted basis.  

All other coefficients other than intercept measure the sensitivity of the aggregated 
average return to the specific sub-category indices which in our case, they are treated as 
factors. Positive betas imply the positive relationship between aggregated average return 
and specific indices while negative numbers show the negative relationship. 

 As the table shows, there are 9 strategies have positive relationship with our dependent 
variable, which are Convertible Arbitrage (0.03428), Emerging Markets (0.17677), 
Equity Long Bias (0.43226), Equity Long/ Short (0.08287), Equity Short Bias 
(0.03861), Event Driven (0.09531), Fixed Income (0.0303), Macro (0.08755) and Multi-
Strategy (0.02241) specifically, while 3 other strategies have negative relationship 
which are Distressed Securities (-0.0103), Equity Market Neutral (-0.0726), Merger 
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Arbitrage (-0.0233) . The highest beta is 0.43226 of Equity Long Bias which means 100 
percent changes of Equity Long Bias indices adjusted on risk free rate will result in 
43.226 percent changes of aggregated average return in the same direction when all 
other variables are constant. The lowest one is -0.0726 of Equity Market Neutral implies 
when all other variables are constant, 100 percent changes in Equity Market Neutral 
indices adjusted on risk free rate will lead to 7.26 percent changes in aggregated average 
return in the opposite direction. 

For the overall model, R square implies the proportion of variability of the dependent 
variable accounts for the independent variable. In our case, as shows above, the 
coefficient of determination is 0.99254, shows, 99.254% of our dependent variable 
which is aggregated average return minus risk free rate in our case can be explained by 
the independent variables (each strategy indices adjusted on risk free rate). It also 
implies the multiple regression models fits quite well. 

 

Testing the Overall Model: 

H0: β1=β2=β3=……=βk=0 

Ha: At least one of the regression coefficients is≠0 

 

We test the overall model by ANOVA, if null hypothesis is accepted, that means there 
is no linear relationship between all the independent variables and dependent variable. 
Furthermore this implies hedge fund sub-category indices don’t contribute to hedge 
fund performance, vice versa. 

We reject null hypothesis if F value calculated is more than F critical value which at 
95% significant level is F0.05, 12, 60=1.92. According to the ANOVA result, F value is 
665.529, obviously more than F critical value. So we reject null hypothesis and accept 
there is sufficient evidence at 95% level of significance to state at least one of the 
regression coefficient is not equal to zero, and linear relationship exist to some extent. 

 

Now we go future to test which strategies are significantly linear related to the 
dependent variable?  

Significance Test of the Regression Coefficients: 

H0: β1=0     

Ha: β1≠0 
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H0: β2=0 

Ha: β2≠0 

…… 

H0: βk=0 

Ha: βk≠0 

 

If null hypothesis is accepted it means there is no significant linear relationship between 
the dependent variable and this independent variable. And the rejection rule is that we 
reject null hypothesis if the t statistic is more than the critical value, otherwise we do not 
reject null hypothesis. T critical value at 95% significant level is t0.05, 60=2.00, from the t 
statistic column of the table, we can see there are three strategies have t value more than 
2.00 which are Emerging Markets, Equity Long Bias and Macro, for what we can reject 
the null hypothesis and to state the coefficients are not equal to zero at 95% significant 
level. This implies these three strategies have significant linear relationship with the 
aggregated average return adjusted on risk free rate basis. For other strategies we have 
no enough evidence at 95% level of significance to reject the null hypothesis, those 
strategies may have some relationships with the dependent variables, but it is hard to tell 
if it is linear relationship or at significant level. 

Results of single regression model (S&P 500,) and multi-factor (Fame and 
French and Cahart) 

The results of our single CAPM regression show quite good R squired for hedge 
fund investment strategies.  The highest value (72%) comes to Merger Arbitrage and 
Convertible Arbitrage followed by Emerging Market (70,6%) as well. However, we 
have obtained the lower R squired for Option Strategies (31%), PIPES (39%) and 
Statistical Arbitrage (33%), which are less than 40%. In hedge fund industry research 
community obtaining more than 40% in R squired is regarded to be reasonable. Further 
to take a look at the results of three factor Fama and French (1993) regression results, 
we have observed the changes in  R squared values not quite big on the average 5%-6% 
compared to CAPM regression results, which explains the increasing level of 
predictability power of additional factors which our model consisted of. In our CAPM 
regression model, for instance, we had only three strategies whose R squared was higher 
70%, however, we obtained the R squared higher than 70% for 8 strategies in our three-
factor Fama and French (1993) and Cahart’s four-factor regressions. Though the 
number of strategies having the R squared more than 70% increased to 8, the changes 
were quite small. Basically returning to the analysis of beta in our regressions, we look 
at the T-statistics value. At first, the betas of all investment strategies in all our models ( 
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CAPM, three-factor Fama and French (1993) and Cahart’s four-factor model) to the 
market (S&P 500) are significant not equal to zero. It implies that the linear relationship 
between market and strategy performance existed. In all models, the highest beta is for 
Merger Arbitrage and the lowest is for Option Strategies. The linear relationship 
between hedge fund investment strategies and all other factors may exist however not 
significant except a few strategies that have statistically significant relationship with 
HML factor. To discuss the contribution of managerial skills, we come to alpha values 
of our regression results. It shows that all investment strategies have positive alpha, 
(highest to Statistical Arbitrage) meaning they have beating the market. 

To compare with our benchmark-based regression results, we see that managerial skill 
(alpha) is lower in case of single regression using benchmarks compared to market 
(S&P 500), which is reasonable since our benchmark is homogenous funds included and 
measures the average performance of specific hedge fund sub category. The beta values 
in case of benchmark used is higher compared to market due to the same reason. The 
difference in R squared values is quite fluctuating. For some hedge funds, the 
explanatory power of benchmark are higher while for others is lower. We would like to 
emphasize that  R squared values in case of  market (S&P 500) is more stable compared 
to benchmark. 

As the normality test shows, the hedge fund performance does not follow normal 
distribution. We employ Kruskal–Wallis one-way analysis of variance to test if there is 
difference existed in the hedge fund performances of different strategy since normal 
distribution is not required in Kruskal-Wall test which could serve our purpose quite 
well. 

We present the hypothesis as follows: 

H0: There is no difference of performance existed in different hedge fund strategies. 

Ha: There is difference existed in hedge fund performances of different strategies. 

We reject null hypothesis if the significant value is less than 0.05. Otherwise we do not 
reject null hypothesis and there is no significant difference existed. 

From the analysis results below, we could get the significant value is far less than 0.05 
which means we have enough evidence to state that difference is existed in the 
performance of different hedge fund strategies. 
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Kruskal-Wallis Test result 

Table 6 

Ranks 

 Strate
gy N Mean Rank 

Performance 1 25 625.52 

2 44 494.44 

3 210 680.35 

4 409 705.15 

5 208 788.50 

6 49 832.68 

7 9 721.11 

8 82 684.35 

9 104 722.35 

10 66 782.24 

11 20 743.35 

12 53 773.40 

13 17 778.03 

14 8 435.94 

15 144 804.30 

16 7 1144.14 

Total 1455  
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Test Statisticsa,b 

 Performance 

Chi-Square 44.723 

Df 15 

Asymp. Sig. .000 

a. Kruskal Wallis Test 

b. Grouping Variable: Strategy 

 

From Kruskal-Wallis Test we get the comparison of hedge fund performance across 16 
strategies. In order to explore this sort of discrepancy in detail, so that avoiding the 
influence of specific hedge fund strategy outlier that results in the change of overall 
model. We draw a parallel between each strategy to see if there is difference between 
any two of them. LSD (Least Significant Difference) Test is used to get a comparison 
between the performances of each hedge fund strategy. 

The result of LSD test shows in Table 7 (Only P value is presented)  

According to the result, 43 coefficients are significant at 90% level which means 
differences of performance exist across some strategies. Half of 16 hedge fund 
strategies have significant different performance with more than 5 other strategies. 
Statistical Arbitrage is the very strategy that different from all other strategies at even 
95% significant level, follows Distressed Security and Equity Market Neutral which are 
significant different with other 13 and 8 strategies respectively at 90% level. For Equity 
Short Bias, Merger Arbitrage and Options Strategies, they only have significant 
difference with other two strategies, which are Distressed Security and Statistical 
Arbitrage in common. The performances of other strategies are different from some 
other strategies to some extent. According to this pairwise comparison, we can tell 
difference existed in most strategies, even two strategies (Distressed Security and 
Statistical Arbitrage) causes some outliers in a tight degree. 
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LSD Test 
Result                                                                 
Table 7 

 

 

 

 

 

 

 

 

 

 

 

*. The mean difference is significant at the 0.10 level. In the table, A is Convertible Arbitrage; B is Distressed Security; C is Emerging Market; D is Equity 
Long/Short; E is Equity Long Bias; F is Equity Market Neutral; G is Equity Short Bias; H is Event Drive; I is Fixed Income; J is Macro; K is Merger 
Arbitrage; L is Multi-Strategy; M is Options Strategies; N is PIPES; O is Sector; P is Statistical Arbitrage

  A B C D E F G H I J K L M N O 

B 0.448                           

C 0.329 0.017*                         

D 0.201 0.004* 0.501                       

E 0.058* 0.000* 0.046* 0.104                     

F 0.008* 0.000* 0.005* 0.010* 0.111                   

G 0.273 0.092* 0.519 0.630 0.944 0.527                 

H 0.314 0.025* 0.857 0.781 0.188 0.019* 0.577                 

I 0.153 0.005* 0.352 0.619 0.486 0.052* 0.757 0.551               

J 0.073* 0.002* 0.129 0.236 0.893 0.214 0.989 0.248 0.514             

K 0.205 0.035* 0.458 0.61 0.926 0.300 0.910 0.547 0.799 0.874           

L 0.071* 0.002* 0.132 0.231 0.813 0.274 0.972 0.237 0.477 0.925 0.825         

M 0.130 0.020* 0.286 0.392 0.770 0.523 0.904 0.357 0.547 0.841 0.773 0.894       

N 0.592 0.943 0.239 0.178 0.086* 0.022* 0.186 0.227 0.144 0.088* 0.153 0.084* 0.106     

O 0.066* 0.001* 0.075* 0.162 0.980 0.122 0.938 0.221 0.529 0.884 0.937 0.808 0.766 0.090*   

P 0.000* 0.000* 0.001* 0.001* 0.004* 0.037* 0.033* 0.001* 0.003* 0.007* 0.011* 0.008* 0.023* 0.001* 0.005* 
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Regression Test (with dummy variable) for Hedge Fund Strategy Performance 

Regression of hedge fund performance as dependent variable and hedge fund strategy as 
dummy variable is tested in order to show if hedge fund strategy exerts influence on 
hedge fund performance or not, and the degree of this kind of affection. 

As the result shows, the whole model doesn’t fit quite well since R square which 
implies how much percent of the variability of the performance could be explained by 
strategies is only 2.7%. Linear relationship between performance and strategy may be 
not very obvious in this case. 

In ANOVA result, F statistic is 2.688 and P-Value is far less than 0.05 which states at 
least one of all the betas is not equal to zero, and some independent variables do have 
influence on the dependent variable. 

From the coefficients, we could get 3 strategies which are Distressed Security, Equity 
Market Neutral and Statistical Arbitrage has betas other than zero at 95% significant 
level. It implies the linear relationship between these strategies and hedge fund 
performance existed. This result to some extent quite matched the LSD test in which 
these three strategies have difference with more rest strategies than others. These kinds 
of outliers affect the performance a lot. The strategy of Equity Long/ Short is excluded 
because of the collinear problem which means it has high correlation with the variables 
included in the model. 

In general from the whole regression model, we can tell that relationship existed in 
hedge fund strategies and performance, however, what kind of relationship is not 
testified. The hedge fund strategy does matter the performance to some extent, 
especially the strategies as Distressed Security, Equity Market Neutral and Statistical 
Arbitrage which should draw more attention to. 

It may also because the factors affect hedge fund performances are various, like general 
market performance and managerial skills, strategies picking up is only accounted for a 
little proportion. 

Table 8 

Multiple Regression Result 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .165a .027 .017 .5388658 



58 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .165a .027 .017 .5388658 

 

 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 11.707 15 .780 2.688 .000a 

Residual 417.852 1439 .290   

Total 429.558 1454    

 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .718 .027  26.950 .000 

Convertible Arbitrage -.142 .111 -.034 -1.280 .201 

Distressed Security -.244 .085 -.077 -2.859 .004 

Emerging Market       -.031 .046 -.020 -.672 .501 

Equity Long Bias  .075 .046 .048 1.625 .104 

Equity Market Neutral .211 .081 .070 2.591 .010 
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Equity Short Bias     .087 .182 .013 .482 .630 

Event Driven          -.018 .065 -.008 -.277 .781 

Fixed Income          .029 .059 .014 .497 .619 

Macro                 .085 .071 .032 1.186 .236 

Merger Arbitrage      .063 .123 .013 .510 .610 

Multi Strategy        .094 .079 .032 1.197 .231 

Options Strategies    .114 .133 .023 .857 .392 

PIPES                 -.259 .192 -.035 -1.348 .178 

Sector                .073 .052 .040 1.400 .162 

Statistical Arbitrage .666 .205 .085 3.243 .001 

a. Dependent Variable: Performance 

 

Excluded Variablesb 

Model Beta In t Sig. 

Partial 

Correlation 

Collinearity 

Statistics 

Tolerance 

1 Equity Long/ Short    .a . . . -1.027E-13 

 

Summary of our findings 

The impact of financial crisis has clearly reflected in the annualized returns of hedge 
fund investment strategies. All investment strategies have made losses during 2008.The 
highest negative annualized return comes for Convertible Arbitrage (-27, 15%), 
following it, Merger Arbitrage (-26, 34%) and Equity Long/Short (-20, 72%).  We 
calculated the annualized returns for hedge fund strategies from 2004 to 2010. The 
performance of hedge funds during this time period quite good except 2008 (financial 
crisis) though the volatility of returns is observed over the years.   
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On annualized basis, in 2009 the highest return is earned by Statistical Arbitrage which 
is equal to 48, 77%. Following it, Merger Arbitrage has generated return 37, 06%. And 
Multi-Strategy has 36,05% following Merger Arbitrage. The performance of Fixed 
Income (35, 07%) and Convertible Arbitrage (35, 16%) are quite the same. The Sector 
investment strategy has also performed well by generating 33,03% on annualized basis. 
PIPES (30,44%) and Equity Long bias (30,36%) are quite similar in performance by 
generating more than 30%. Emerging Markets (28,70%), Equity-Market Neutral 
(28,94%) and Equity-Long/Short (28,81%) have generated returns over 28%.  

The simple regression analysis results show two obvious cases: strategy that has higher 
positive beta generates lower or negative alpha and the strategy that has negative beta 
generates higher positive alpha. The first case will be explained by the results of Merger 
Arbitrage. Merger Arbitrage has generated negative alpha which is equal to (- 0, 3757), 
however its beta value is highest (2, 29) among the rest of investment strategies. It 
explains the underperformance of managerial skills related to general market 
performance. In this case for traditional funds, when the market is upward, they must 
perform well as well by keeping pace their profitability with market return, however, 
the features that distinguish hedge funds from traditional are their low volatility to 
market movements and higher performance during market downturns because of the 
contribution of managerial skills. And the second case as well refers to Equity Short 
Bias. Based on the simple regression results all investment strategies have generated 
alpha. The highest alpha is earned by Equity Short Bias which is equal to 0, 70492 with 
beta (-0, 52). The value of beta which is negative shows the negative relationship 
between Equity Short bias strategy return with corresponding index. When the general 
market performs well, the funds are supposed to be underperformed if they have 
negative sensitivity to market indexes. But for hedge funds, they could still beat the 
market since managerial skills have contribution on performance.  

From the results of four factor model we see that momentum effect has no statistically 
significant linear relationships with all hedge fund investment strategies based our 
analysis. In comparison with our benchmark-based regression results, we see that 
managerial skill (alpha) is lower and the beta values are higher in case of single 
regression using benchmarks compared to market (S&P 500), because in our benchmark 
homogenous funds are included and measures the average performance of specific 
hedge fund sub category. However, the difference in R squared values is quite 
fluctuating.  

For our Kruskal-Wallis H Test, we see that the significant differences existed among the 
hedge fund investment strategies. About half out of all strategies have differences in 
their performance with more than five other investment strategies at 90% significant 
level.  It implies that performance differences really existed among investment 
strategies. According to multiple regression results, there are only three investment 
strategies which are significantly related to hedge fund performance. Hedge fund 
investment strategies matter in hedge fund performance, but we can’t state there is an 
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exact type of relationships whether linear or non-linear among them. Because of the low 
R squared value we conclude that to some extent hedge fund strategies matter in hedge 
fund performance. A broad set of factor must be identified to see their effect in the 
performance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



62 

 

Conclusion 5 
We have provided the performance analysis of 1455 live hedge funds from Barclay 
Hedge Alternative Investments database in the period of 2004 to 2010 and decomposed 
hedge funds into 16 investment strategies  

In order to answer to our stated research question “Do hedge fund investment strategies 
matter in hedge fund performance? “, we have employed statistical analysis and tests 
based on quantitative approach such as benchmark-based (hedge fund indices as 
benchmark) and traditional (S&P 500, Fama and French, Chart’s four factor model) 
regression models, regression analysis using dummy variable and Kruskal-Wallis H 
Test. 

Our main findings are that benchmark-based approach fits better the model than the 
traditional approach. Besides, hedge fund investment strategies have different 
performance characteristics during the chosen period of our analysis. These differences 
existed both in managerial skills and sensitivities according to our two CAPM-based 
regression analysis using different factors. Whether these performance differences are 
originated from different strategies or other factors, our empirical results showed that 
linear relationship between investment strategy and performance is not clearly evident. 
Moreover, the majority of investment strategies did not show significant influence on 
hedge fund performance. However, trying to answer to our main research question we 
conclude that hedge fund investment strategies matter to hedge fund performance only 
to some extent. 
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5.1 Recommendations for future research 
 

We expect the continuing growth in alternative investments. With that reason the 
interest for hedge fund research papers will increase as well. They will be widely used 
both by institutional and private investors as input in investment decision-making 
process.  Our recommendation for the future research suggestion is presented below: 

1) Research papers in the field of industry indices (approaches and methods of 
providing the unified database system comprising the whole industry); The more 
reliable the indices, the more reasonable results and benchmark we get to 
measure the performance; 

2) Controlling the independent variables such as incentive fee and size factors on 
the performance of the hedge funds; 

3) To further investigate the relationships between strategies and performance by 
using other statistical methods and tests. 

In our view, the industry is in its early development stage, new technologies and 
strategies will be applied by professional in the future will change the nature of the 
research and provides opportunities for further research. In addition, financial 
engineering can bring about dramatic changes and innovative financial products 
according to capital needs. 

The regulation of the industry, reporting procedures and spread of operations 
globally intensifies the scientific discussions among scholars worldwide that 
benefits the industry through cooperation of different stakeholders: government, 
private and intuitional investors and stock exchanges. 

The world economy after reaching the maturity cycle went through global recession 
in 2008 creating economic damages in both developed and emerging markets. The 
global issues such as climate change and CO2 emission are major issues in 
international arenas. The new era is going to dominate the investment field which 
“Green investments”. Basically, it is investments done for future sustainable 
development, invention of environmentally friendly hi-tech and energy saving 
technologies which benefit the future generation. The role of alternative investments 
is crucial in this direction by channeling and allocation resources to green 
investments. 
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5.2 Credibility criteria  
 

While conducting a quantitative research, a researcher deals with a bunch of statistical 
data to be analyzed inputted into the model and used to predict the causal relationship 
among variables or predict the dependent variable based on several independent 
variables. In our case, we obtained data from secondary source, however the biases that 
we have discussed above that exist in hedge fund database is no exception. Reliability is 
very important in quantitative research. To make the research outcomes reliable, one 
can first use reliable measurements. Absence of technical errors can also explain the 
reliability. In other words, it implies how a chosen construct is measured by the tool 
which is design for. In our view, our research has high level of objectivity apart from 
biases that might exist in our chosen database. Validity measures if the applied 
measurement in the research really has measured the intended concepts. We have 
investigated the statistical relationship among variables and however we have not 
measured any social concept. The criteria generalizability is of great importance to 
stress here as well. It implies the possibility to generalize our findings to the whole 
population. The question of whether based on 1455 cases we have analyzed we can 
generalize our findings to the whole industry. First of all, we limit our study to one 
database, however there is a plenty of arguments the quality of database biases. Since 
our study is derived from the database secondary data, the degree of reliability and 
generalizability are heavily dependent on it. Assumptions of statistical tests may affect 
the validity of our research findings. 
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Appendices 
Table 9                                                                     Correlation Matrix  
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Table 10                                                            Covariance matrix 

 

 

 

 

 

 

 

 

 

Table 11                                         Monthly strategy return time series 
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Monthly Strategy returns 

Figure 9 
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Figure 10 
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Table 11 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation Variance Skewness Kurtosis 

 Statistic Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

Convertible_Arbitrage 25 -,53 1,53 ,5760 ,49769 ,248 -,179 ,464 -,339 ,902 

Distressed_Securities 44 -1,17 1,77 ,4736 ,48740 ,238 ,038 ,357 3,522 ,702 

Emerging_Market 210 -,74 2,41 ,6873 ,51779 ,268 ,783 ,168 1,386 ,334 

Equity_LongShort 409 -,81 3,48 ,7181 ,54364 ,296 ,942 ,121 2,280 ,241 

Equity_Long_Bias 208 -,60 2,63 ,7926 ,51101 ,261 ,589 ,169 1,285 ,336 

Equity_MarketNeutral 49 -,39 4,57 ,9292 ,80354 ,646 2,295 ,340 8,292 ,668 

Equity_Short_Bias 9 ,30 1,85 ,8056 ,58828 ,346 1,231 ,717 -,004 1,400 

Event_Driven 82 -1,41 2,45 ,7000 ,62480 ,390 ,361 ,266 1,885 ,526 

Fixed_Income 104 -,17 2,83 ,7475 ,50695 ,257 1,575 ,237 3,775 ,469 

Macro 66 -,63 2,58 ,8029 ,57861 ,335 ,587 ,295 1,082 ,582 

Merger_Arbitrage 20 ,15 1,73 ,7810 ,54741 ,300 ,460 ,512 -1,067 ,992 

Multi_Strategy 53 -,15 2,81 ,8123 ,57398 ,329 1,550 ,327 3,669 ,644 

Options_Strategies 17 ,30 3,22 ,8324 ,65877 ,434 3,255 ,550 12,165 1,063 

PIPES 8 ,37 ,60 ,4588 ,08725 ,008 ,728 ,752 -1,366 1,481 

Sector 144 -,10 2,49 ,7912 ,41076 ,169 1,155 ,202 2,370 ,401 

Statistical_Arbitrage 7 ,59 2,76 1,3843 ,75899 ,576 1,073 ,794 ,489 1,587 

Valid N (listwise) 7          
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Figure 11 
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Table 12.                   Sharp ratio for strategies 

Stategy 
Average of 

strategy 
Risk-free 

rate 
Standard deviation 

Sharp 
ratio 

Convertible Arbitrage 0,576 0,2071  0,49769 0,7412 

Distressed Securities 0,4736 0,2071  0,4874 0,5468 

Emerging Markets 0,6873 0,2071  0,51779 0,9274 

Equity Long/ Short 0,7181 0,2071  0,54364 0,9400 

Equity Long Bias 0,7926 0,2071  0,51101 1,1458 

Equity Market Neutral 0,9292 0,2071  0,80354 0,8986 

Equity Short Bias 0,8056 0,2071  0,58828 1,0174 

Event Driven 0,7 0,2071  0,6248 0,7889 

Fixed Income 0,7475 0,2071  0,50695 1,0660 

Macro 0,8029 0,2071  0,57861 1,0297 

Merger Arbitrage 0,781 0,2071  0,54741 1,0484 

Multi-Strategy 0,8123 0,2071  0,57398 1,0544 

Options Strategies 0,8324 0,2071  0,65877 0,9492 

PIPES 0,4588 0,2071  0,08725 2,8848 

Sector 0,7912 0,2071  0,41076 1,4220 

Statistical Arbitrage 1,3843 0,2071  0,75899 1,5510 

All hedge funds 0,7683 0,2071  0,54326659 1,0330 
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Table 13       

Performance measuring using the CAPM 

  Alpha Beta R Square 
Standard 
Error T Stat 

Convertible Arbitrage 0.46666 0.62036 0.71852 1.67897 13.4624 

Distressed Securities 0.33599 0.4323 0.67402 1.29999 12.1162 

Emerging Markets 0.55617 0.47967 0.70612 1.33806 13.0612 

Equity Long/ Short 0.58777 0.45288 0.62896 1.50409 10.9706 

Equity Long Bias 0.68805 0.44224 0.6062 1.54128 10.4545 

Equity Market Neutral 0.7612 0.3583 0.50823 1.52401 8.56604 

Equity Short Bias 0.69759 0.45066 0.63837 1.46667 11.1952 

Event Driven 0.56717 0.34448 0.63775 1.12264 11.1802 

Fixed Income 0.62144 0.43433 0.67187 1.31247 12.0573 

Macro 0.67249 0.43728 0.64598 1.39978 11.3822 

Merger Arbitrage 0.67413 0.62843 0.72471 1.67479 13.6716 

Multi-Strategy 0.67624 0.49971 0.57345 1.86358 9.76996 

Options Strategies 0.69655 0.19903 0.31072 1.2818 5.65744 

PIPES 0.31923 0.30658 0.39968 1.62466 6.87536 

Sector 0.64482 0.38279 0.64234 1.2351 11.2922 

Statistical Arbitrage 1.18968 0.35915 0.33302 2.19778 5.95404 

Aggregated 0.6347 0.42676 0.65792 1.33061 11.6857 
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Table 14 

Performance measuring using the three-factor Model of Fama and French 
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Table 15 

Performance measuring using the four-factor of Carhart 
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