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Factor investing has been one of the fundamental alternative investment since Lintner, (1965); 

Mossin, (1966) and Sharpe, (1964) defined the market risk factor as the systematic risk due to the 

market in the Capital asset pricing model (CAPM). The premium to these factors means investors 

are compensated for holding the respective risks. Liquidity factor is important to hedge fund 

industry given the illiquid nature of it investing. We use the innovation series of Pastor and 

Stambaugh (2003) to examine Hedge fund style indices from both investable (HFRX) and non-

investable (HFRI) of the HFR database to establish differences in exposures as well as confirm the 

pricing of liquidity factor in investable and non-investable indices. 

 

In analyzing premium to liquidity factor in individual indices, we estimate the beta coefficients for 

each style indices and further control for other factor effects by including the 7-factors of Fung and 

Hsieh (2004). The Fama-Macbeth (1973) two-stage approach is used to price liquidity factor in both 

investable and non-investable indices and autocorrelation is adequately corrected for using the 

Newey-west method which employs Generalized Method of Moments (GMM) approach.  

 

Both investable and non-investable indices of the HFR database showed that exposures of this 

indices to liquidity factor are largely determined by their characteristics and formation methods. 

This is further explained by the effect of other factors in the 7-factors of Fung and Hsieh which 

showed that when specific characteristics are controlled for, the exposures of an index to liquidity 

factor can be insignificant. Liquidity factor is a priced factor in both investable and non-investable 

funds with significant liquidity premium even after controlling for autocorrelation. We further 

establish that the investable indices are poor estimator of the hedge fund universe by rejecting the 

null hypothesis of test of zero alphas. 

Keywords      

Factor investing, Liquidity factor, Hedge funds, Investable and non-investable indices  
Additional information     



CONTENTS 

1 INTRODUCTION...................................................................................................................... 4 

2 LITERATURE REVIEW AND THEORETICAL FRAMEWORK. ................................... 7 

2.1 Liquidity............................................................................................................................... 7 

2.2 Liquidity as a risk factor. ................................................................................................... 9 

2.3 Liquidity risk and the risk-adjusted portfolio returns of Hedge funds. ...................... 10 

2.4 Liquidity risk and Hedge fund performance.................................................................. 12 

3 DATA AND METHODOLOGY ............................................................................................ 16 

3.1 Research problem and Hypothesis testing. ..................................................................... 16 

3.2 Research Data.................................................................................................................... 17 
3.2.1 The liquidity series of Pastor and Stambaugh.............................................................. 17 

3.2.2 The hedge fund style indices........................................................................................ 21 

3.2.3 The Fung and Hsieh seven-factors. .............................................................................. 23 

3.3 Research Methodology ..................................................................................................... 24 
3.3.1 Time series regression using the Liquidity factor ........................................................ 24 

3.3.2 Time series regression including the Fung and Hsieh 7-factors. ................................. 24 

3.3.3 The Fama-MacBeth two-stage regression. .................................................................. 25 

3.3.4 The test of significance and Robustness check. ........................................................... 27 

4 EMPIRICAL RESULTS AND DISCUSSION ...................................................................... 29 

4.1 The liquidity exposure of non-investable hedge fund style indices. ............................. 30 
4.1.1 Non-investable (HFRI) style indices exposure to liquidity factor only ....................... 32 

4.1.2 Non-investable (HFRI) style indices exposure to liquidity factor after including Fung 

and Hsieh 7-factors. .............................................................................................................. 37 

4.2 Liquidity exposure of investable (HFRX) hedge funds style indices. ........................... 48 
4.2.1 Investable (HFRX) funds exposure to liquidity factor only. ....................................... 49 

4.2.2 Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-

factors. ................................................................................................................................... 57 

4.3 Liquidity risk premium and alpha significance. ............................................................ 70 

5 CONCLUSION                                                                                                                         74 

REFERENCES                                                                                                                             77 

APPENDICES ............................................................................................................................. 82 

Appendix 1 ............................................................................................................................... 82 

Appendix 2 ............................................................................................................................... 83 

Appendix 3. .............................................................................................................................. 84 

 

 

 

 

 

 

 



  4 
 

1 INTRODUCTION. 

 

The theory of factor investing is importantly defined by the documented premium that are due to 

the various risk factors. According to Lintner, (1965); Mossin, (1966) and Sharpe, (1964), market 

risk factor as described in the capital asset pricing model (CAPM) as the systematic risk due to the 

market. This is the most common model of stock returns and became the foundation of modern 

finance in the 1960s. The improvement provided by the Fama and French (1993) 3-factor model 

including size and value factor explains the size and value effect not captured by the CAPM and 

further justifies the anomaly in the model. Different factors have however been identified through 

the years to earn long-term risk premium and forms systematic risk exposure. The most important 

definition of a factor is any characteristics that relates to a group of asset which especially 

determines their risk and returns. The undiversifiable risk known as systematic risk requires that 

investors are compensated for bearing the risk with returns. The premium to the risk of the factor(s) 

is captured by the beta of the factor and this is the market beta in the CAPM. The presence of 

anomaly in the CAPM have ensured that continuous research is conducted to identify and define 

different asset pricing theories.  

 

The Arbitrage pricing theory (APT) suggests that macro-economic factors or theoretical market 

indexes can model expected returns to financial assets as proposed by Ross (1976). Researchers 

focus have been on identifying factors that generate persistent returns and exhibits confirmed 

explanation to asset returns. Three main types of factors have been identified; macroeconomic e.g. 

inflation surprises, GNP surprises etc., statistical e.g. factors using statistical techniques like 

principal components analysis (PCA) with no pre-specification and lastly and most commonly 

used is the fundamental factors capturing asset characteristics like industry, country, valuation 

ratios. Today popular fundamental characteristics includes size, value, momentum, liquidity etc.  

Liquidity is a broad term that can be defined in different ways depending on the context it is used; 

firstly, in the overall monetary environment relating to the activity of the Central Bank and 

government regulations. Secondly, funding liquidity which is the ability of business to finance its 

leverage and maintain healthy working capital. Lastly, the market liquidity i.e. the ease of trading 

assets at a short notice without huge price impact or loss in value. All of the context of liquidity 

are connected and explains its importance in the financial world. The effect of liquidity is felt when 
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it is absent in any of the context in which it is defined, more prominently is the market liquidity 

effect which seem systematic and not particular to an asset, investment, economy as the other two 

may seem. Idiosyncratic risks (as in monetary environment liquidity and funding liquidity) is a 

risk that can be diversified with different measures ranging from monetary policies through the 

activity of the Central Bank and various leverage products in the case of firm funding liquidity 

pressures.  

 

The ever–growing need for alternative investments as a diversification tool have drawn the 

attention of investors, researchers, analysts towards the hedge fund industry coupled with the 

growth witnessed by the industry over the years. Hedge funds is a sophisticated investment which 

invest pool of capital or investor’s fund in different assets and employ different measures of 

minimising loss through the use of financial securities such as leverage and derivatives to ensure 

higher return to investment. The question of whether these funds adds value and if their 

performance persist enough to invite capital from investors is therefore been asked. The much 

research on hedge funds has been on the risk-reward relation. However, examining the risk-reward 

to hedge funds is quite complex because they could hold different classes of asset and apply 

sophisticated financial instruments which makes it different from the asset-pricing models 

developed for equities and fixed income. This instigates the development of linear multi-factor 

models that examines the performance of hedge funds in its exposure to equity, bond, commodity 

and option based indices. Understanding the risk to hedge funds became paramount most recently 

during the 2008 financial crisis. The questions of finding out the amount of fund returns that are 

due to alpha and beta (manager’s talent and the systematic risk exposure respectively) became of 

interest to investors, researchers, regulators and other market players. 

 

The threat of market liquidity risk is enormous across different asset classes and the exposure of 

these assets to this factor also vary across time. This study therefore focusses on examining if the 

market liquidity risk is a priced factor in hedge fund returns. For simplicity, we shall henceforth 

refer to this market liquidity as just liquidity risk through the rest of this research. The study on 

liquidity exposure of hedge fund returns is not new as could be found in Sadka (2010) study. We 

however, seek to further the research on hedge fund returns exposure to liquidity risk by evaluating 

the exposure of both investible and non-investing hedge fund style indices to this factor. This study 
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employs a time-series regression analysis in estimating average liquidity beta and significance of 

the Pastor and Stambaugh (2003) return-reversal induced order flow measure to the respective 

indices. The use of the P & S measure as against other measures (e.g. Amihud and Mendelson 

1986, Brennan and Subrahmanyam 1996, Chordia et al. 2001) is motivated by its relevance to 

temporary changes to returns which captured notable periods of liquidity spirals. Estimating 

premium to liquidity in either investable and non-investable indices forms the mainstay of this 

research and as such we use the Fama-MacBeth (1973) two stage approach to evaluate this factor 

premium. Like most other previous research in hedge fund performance and factor pricing 

including Sadka (2010), we control for other non-liquidity risk to returns of hedge funds using the 

seven factors of Fung and Hsieh (2004).  Robustness check using the Generalized method of 

moments for auto-correlation correction due to proven hedge fund returns standard error 

correlations is carried out in this research.   

 

The exposure of indices in both investable and non-investable indices varies significantly majorly 

as a result of the index formation or characteristics. Importantly, the inclusion of the Fung and 

Hsieh (2004) factors means some indices with significant exposure in the liquidity factor only 

model are no longer significantly exposed to this factor but some or all of the Fung and Hsieh 

factors. We find average liquidity premium of 0.033(2.490) and 0.036(2.610) at 1% level of 

significance in non-investable and investable hedge fund indices respectively. Serial correlation 

correction carried out show that premium is still available to these indices with 0.033(2.030) and 

0.036(2.16) at 5% level of significance for non-investable and investable indices respectively. A 

test of joint zero alpha show that we cannot reject the null hypothesis of zero alphas in the non-

investable indices. The rejection of joint zero alpha null hypothesis in the investable funds further 

confirms the assumption that investable funds are poor estimators of the hedge fund universe. 

 

The rest of the research proceeds in the following order. In Section 2, we review literatures on 

liquidity risk factor and hedge fund returns. Section 3 focuses on testable hypothesis, data 

description and research methodology. Section 4 presents and discusses empirical findings. 

Section 5, concludes and suggests areas of future research. 
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2 LITERATURE REVIEW AND THEORETICAL FRAMEWORK. 

 

2.1 Liquidity. 

 

According to Charles Goodhart (BdF, 2008) quote ‘the word liquidity has so many facets that is 

often counter-productive to use it without further and closer definition’. Liquidity can be explained 

in terms of flows (exchange of wealth for all kinds of assets). Uninterrupted flows among the 

agents of the financial system and the ability to realize the flow which can be hindered by 

information asymmetry or market incompleteness forms the basics of liquidity. Liquidity is an 

important factor in most assets, investments and the economy. In achieving a well-functioning 

financial system, financial liquidity is of great importance. In times of financial crisis e.g. the most 

recent August 2007 events in the financial market shows how funding liquidity can be a menace 

and impact the market liquidity which called for the intervention of central banks. Kleopatra 

Nikolaou (2009) explained the three different types of liquidity and how they relate to and with 

each other in a financial system. He defined financial liquidity as the ability of the central bank to 

supply liquidity needed in the financial system otherwise known as the flow of monetary base by 

the central bank to the market.  

 

Funding liquidity on the other hand as defined by the IMF is the ability of solvent institutions to 

make agreed upon payments in time. Brunnemeier and Pedersen (2009) and Strahan (2008), 

defined funding liquidity from traders and investors point of view as the ability to raise cash or 

capital within short notice. However, a delicate balance exists between capital supplied and fund 

returns because the more capital is supplied by investors, returns decline due to limited positive 

NPV investment opportunities which eventually reduces the capital flow due to under performance 

of the funds. This follows the confirmation by (Agarwal and Naik (2000) and Baquero, Horst, and 

Verbeek (2005)) that even though capital inflow from investors follow well-performing funds, the 

performance by the capital-following funds only persist for short time between a quarter to a year.  

The possibility of getting assets sold at short notice with low transaction cost and little price impact 

defines market liquidity. Fernandez (1999) explained that market liquidity involves three 

important elements; volume, time and transaction costs i.e. assets of any volume can be sold 

anytime within market hours, rapidly, with minimum or no loss of value and at competitive or 
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market determined prices. Generally, liquidity risk arises when the market departs from it 

completeness and importantly the asymmetry of information, which can lead to moral hazard and 

adverse selection. The persistence of this conditions affects financial system and causes a violent 

link between funding and market liquidity leading to systemic liquidity risk. In most periods 

liquidity risk is low and stable, Brunnemeier and Pedersen (2005 and 2007) suggested that only 

the reinforcing interaction between funding and market liquidity which causes downward liquidity 

spiral brings about the episodic nature in liquidity. The complexity of managing systemic liquidity 

is huge but can be downsized by ensuring greater transparency of liquidity management practices 

through supervision and regulations that minimizes asymmetry of information and moral hazard. 

This measure can also ensure market completeness and ease funding liquidity pressure that brings 

about aggregate market liquidity. 

 

Funding liquidity is an asset specific risk which can be diversified away by efficient management 

of resources and other tools such as leverage and other financial securities. The systematic and 

non-diversifiable nature of market liquidity makes it the most challenging type of liquidity risk 

which relates to the inability to trade an asset immediately at fair price. The commonalities in 

liquidity risk across markets is an important implication of market liquidity as recorded by 

Brunnemeier and Pedersen, (2005 and 2007). In assessing the impact of Market liquidity, Bangia 

et al. (1999), Holmström and Tirole (2001), Pastor and Stambaugh (2003), Acharya and Pedersen 

(2005) and Chordia et al. (2005), Amihud, Mendelson and Pedersen (2005), all showed that market 

liquidity risk is a priced factor that is regarded as a cost or premium which influence the price of 

an asset positively. The reflection of liquidity costs in asset prices is linked to existence of liquidity 

risk which enables the estimation of asset returns based on current liquidity risk estimates. The 

decisions of optimal portfolio allocation are influenced by the market liquidity Longstaf (2001). 

Amihud et al. (2005) stressed that a risk averse investor knows that he shall pay transaction cost 

when selling a security purchased and shall take this into account when valuing the security. This 

cost of trading assets explains the liquidity level of the asset and this can be affected by the 

aggregate level of market liquidity.   

 

Like most investments, hedge funds exhibit even more important relationship between its 

performance and liquidity. Funding and market liquidity are key factors to managers and fund 
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performance. In understanding the liquidity risk inherent in hedge funds, a broad look at the funds 

management of liquidity in the areas of deployment and redemption of capital is vital. Hedge funds 

that experience high inflow of capital are said to outperform hedge funds with low inflow. Melvyn 

(2011), suggested that hedge funds appetite for liquidity risk is influenced by the terms of 

redemption to investors, because liquidity premium is high then these managers may take 

excessive risk. This relates to fund agency problems if the risk taking desire of this funds benefit 

the managers more at the expense of the investors. Incentive fees, manager option deltas, and 

manager co–investment all serves as measures to align the interests of fund managers with 

investors’ (Goetzmann, Ingersoll, and Ross (2003) and Agarwal, Daniel, and Naik (2009)).  

 

2.2 Liquidity as a risk factor. 

 

Asset pricing and portfolio management core has focused on identifying the state variables and 

priced factors as a tool for understanding risk-return attributes of investment. Over the years, factor 

investing has become prominent with the increase in need for more diversification of investment 

resulting from the correlation between traditional assets and other class of assets. The Markowitz 

portfolio theory of systematic and idiosyncratic risk was extended by William Sharpe (1964), 

Lintner (1965a,b) and Black (1972) who published the capital asset pricing model (CAPM) and 

this formed the emergence of theories on factor risks and premium. The CAPM is a model built 

on the assumption that market portfolio is sufficient and all investors hold this portfolio in excess 

of risk free rate. Risk that are diversifiable when held in an investment portfolio is considered no 

risk at all. The limitation of this model in its inability to capture some of the exposure of assets to 

other risks (zoo of factors) which are not explained by the market risk leads to evolving research 

on other priced risk in asset returns.  

 

The three-factor model of Fama and French (1993) which include the size and value factor states 

that there are other factors affecting average returns which are not captured in the CAPM. The size 

effect measured by the SMB (i.e. Small minus Big) is the most prominent of the risk not captured 

by the CAPM Banz (1981). He explained that average returns on small stocks are rather too high 

considering their market risk and the average returns on large stocks are too low. The value effect 

HML (i.e. High minus Low) in average return is explained in studies on U.S. stocks which shows 
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a positive relationship between firm’s book value of common equity and market value ratios 

(Stattman (1980) and Rosenberg, Reid, and Lanstein (1985). The need for further research in 

identifying other priced factors to average returns on assets due to a handful of anomalous variables 

causing inadequacy in the power of the three-factor model to explain average return to assets, led 

to the inclusion of the investment (measured as robust minus weak) and profitability (measured as 

conservative minus aggressive) factors in Fama and French (2015). The five-factor model of Fama 

and French (2015) is still not sufficient in explaining all risk due to average returns on assets. 

Asness, Moskowitz and Pedersen (2013) found value and momentum (possibility of past good 

(bad) returns in previous period (say 12 months) continuing in good (bad) returns in next period 

(say 12-months) everywhere, explaining the return premia to value and momentum across eight 

different markets and asset classes. The premium to this factors makes them an important aspect 

to consider in investing.  

 

In Cochrane (1999a) view, he concluded that there is no more alpha but there is just beta you 

understand and beta you don’t understand. This implies that alphas are just evidence of other betas 

that are not traded by some managers and can be captured by other managers to deliver significant 

returns. Liquidity as a risk factor has been defined by Pastor and Stambaugh (2003), Acharya and 

Pedersen (2005), Chordia et al. (2005) and many others. The research on assets exposure to this 

factor is therefore evolving since the financial crisis of 1998, 2008 because of the impact it had on 

regional and the global economy. 

 

2.3 Liquidity risk and the risk-adjusted portfolio returns of Hedge funds. 

 

In distinguishing the liquidity risk factor from the risk-adjusted portfolio returns, Sadka (2010) 

used the risk-adjusted portfolio returns of the Fung and Hsieh-seven factor model (2004). The risk-

adjusted method is an improvement on the data and methodological challenges faced in applying 

conventional models of constructing asset-class indices to hedge funds. Conventional models are 

based on the argument that the assets in hedge fund are homogenous and the buy and hold is the 

prevalent style of investing. There are many hedge fund investment styles aside the buy and hold 

strategy and performance characteristics are numerous with leverage playing an important role. 
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This alongside data limitations due to lack of standard performance reporting of the funds makes 

the conventional models a bias estimate and can be misleading to investors.   

 

The hedge fund risk-factor provides a good risk model for identifying the systematic risks to hedge 

funds as was developed for mutual funds in Sharpe (1992) and this allows for easy management 

of hedge fund investment and other conventional assets classes in a portfolio framework. The 7-

factors with two equity risk factors exposure in equity long/short hedge funds, two interest rate-

related risk factors exposure in fixed income hedge funds and three portfolios of options exposure 

in trend-following hedge funds provide a majority explanation to the return movements in hedge 

fund portfolios (Fung and Hsieh 2004). 

 

 Sadka (2010) augmented the 7-factors of Fung and Hsieh model by replacing the excess returns 

on portfolios of look back straddle options on commodities (PTFSCOM) and bonds (PTFSBD) 

with appropriate tradable portfolios to ensure all of the factors satisfy the same characteristics to 

remove the bias that may ensue as non-tradability of the trend-following risk exposures in hedge 

funds to estimate the liquidity risk exposure of funds. He found a significant liquidity portfolio 

spread (high-minus-low) which shows that liquidity factor is priced and this emphasizes the 

inclusion of this risk in the Fung and Hsieh hedge-fund performance model. None of the Fung and 

Hsieh factor loadings generates a cross-sectional significant return spread over the sample period 

examined he examined. 

 

It is important to note that the Fung and Hsieh factors are originally designed to explain time-series 

return volatilities of hedge funds, not the cross- sectional variation of their expected returns. Fung 

and Hsieh (2004) showed that the risk profile of funds can be revealed with a properly structured 

risk factor model. They examined hedge fund indices (HFR, CTI, and MSCI Composite Equally-

Weighted Index) over a period of 7 years (January 1994 to December 2002) on the seven hedge 

fund risk factors and revealed that funds exhibit different exposures to the risk factors. The average 

exposures of HFR and CTI shows the same signs and similar magnitudes, CTI is strongly exposed 

to the two fixed income risk factors but the HFRI is not. The two funds however have strong 

exposures to the two equity risk factors. The two indices also differ in their exposure to the trend-

following factors with the CTI showing a net negative exposure which implies some of the trend-
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following factors loads negatively on this index which contradicts the positive exposure of the 

trend-following factors as described by Fung and Hsieh (2001). This result raised the question of 

whether the different loading of this funds to the risk factors is explained by the difference in the 

construction of the indices. The HFRI is the equally weighted average of all funds in the HFR 

database and the CTI is the value-weighted average of the large funds in the TASS data base. To 

correct this difference, Fung and Hsieh constructed equally weighted index (“TASSAVG”) using 

the TASS database and found that the CTI index construction over-weighs the fixed income risk 

factors and under-weighs the trend-following risk factors when compared to its fund universe 

(TASS) average.  

 

Aragon (2007) studied the exposure of hedge returns to liquidity by examining the relationship 

between hedge funds liquidation restrictions and their returns using lookup provisions (a lookup 

dummy around 1 year) and redemption notice period i.e. required number of days’ notice required 

of investors before redeeming their shares. With a total of 2,871 hedge funds monthly data between 

January 1994 to December 2001 from the TASS database, the result showed higher annual returns 

on fund portfolios with lookup provisions compared to funds without this provision.  

 

2.4 Liquidity risk and Hedge fund performance. 

 

Pastor and Stambaugh (2003) and Acharya and Pedersen (2005) market liquidity measure captures 

liquidity as a priced state variable important for asset pricing which is the aggregate ease of 

transacting desired quantity of assets within a short notice without incurring high or additional 

costs. Risk-averse investors naturally require higher expected return on assets as compensation for 

liquidity risk, the higher an asset’s market-liquidity risk, the higher its required return according 

to the liquidity-adjusted CAPM pricing model. Amihud et. al (2005) asserted that liquidity is a 

time varying factor implying uncertainty in the transaction cost to be incurred by investors when 

selling their assets in the future. The fluctuations in liquidity over time can affect the asset price 

volatility as a result of price changes. The liquidity-adjusted CAPM showing how liquidity risk is 

captured by the liquidity betas and the effect of liquidity shock on current prices and future 

expected returns is an extension of Sharpe-Lintner-Mossin effect of risk on expected returns 

following the comprehensive dynamic OLG model description of Acharya and Pedersen (2005). 
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The persistence of liquidity has been tested empirically and it explains why illiquid market today 

is more unlikely to fully recover in the next month. This was confirmed by Acharya and Pedersen 

(2005) findings of liquidity predicting future expected returns and it co-movement with 

contemporaneous returns.          

 

Pricing liquidity therefore becomes an important factor in choosing investments. However, the 

significance of liquidity risk in the hedge fund industry cannot be overemphasized, funds are 

affected by three major liquidity shocks; cash withdraw by investors i.e. investors induced liquidity 

shock, illiquid asset portfolio holdings and the market liquidity shock (macroeconomic or global 

liquidity shocks). Importantly, the effect of this shocks may be related to the fund’s asset size even 

though there is mixed views on the relationship between fund sizes and performance with both 

positive and negative relationship established as explained by Liang (1999) and Schneeweis, 

Kazemi, and Martin (2001) respectively.  The global liquidity shocks may be caused by events 

that occurs in a different asset class and market highlighting the exposure of hedge funds to 

systematic risks. This in no doubt has impacted the return, performance and survival of hedge 

funds in recent years. Khandani and Lo (2007) explained the unequalled 3-day loss of 6.85% that 

occurred for a number of long/short hedge funds during the week of August 6, 2007 was likely the 

result of a liquidity shock that forced liquidation by a multi-strategy fund. This pressured numerous 

long/short and Long only equity portfolios leading to de-leveraging and stop/loss policies by funds. 

However, fund managers that are more aggressive in dealing with liquidity shocks perform better 

than hedge fund managers that are more conservative in dealing with liquidity shocks (Ding, 

Shawky and Tian, 2008).  

 

According to Brunnermeier and Pedersen (2009), the interaction between market liquidity (the 

ease of trading assets) and funding liquidity (the ease of obtaining financing) can explain why 

liquidity can suddenly dry up, co–moves with the market, and has commonalities across securities. 

Hedge funds provides a major platform for the interaction between market liquidity and funding 

liquidity. Notably the recent financial crisis has instigated the use of redemption gates by hedge 

fund managers which caught many investors by surprise. Gates allow hedge funds to limit the 

percentage of fund capital that can be redeemed by investors at any time. Fund managers see gates 

as a protection for investors because it permits funds to liquidate in an orderly pattern and avoid 
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selling assets at fire sale prices (Pulvino, 1998 and Mitchell, Pedersen, and Pulvino, 2007). Aragon 

(2007) claimed that hedge fund managers use share restrictions to efficiently manage illiquid assets 

and share illiquidity premium allows investors to realize the benefits.  

 

Melvyn (2011) studied hedge funds that offer favorable redemption terms, i.e., monthly 

redemptions or better. These funds provide a fertile ground to search for instances in which hedge 

funds overpromise in terms of liquidity. He sorts to answer the following questions: How liquid 

are these liquid hedge funds? Do these hedge funds take on excessive liquidity risk? And what 

drives excessive liquidity risk taking of this managers? He found substantial variation in the 

liquidity risk of liquid hedge funds. The portfolio of funds with high liquidity risk exposure 

outperforms the portfolio of funds with low liquidity risk exposure by 5.80% per year (t–statistic 

=2.26) in his analysis.  

 

However, the disparity that could exist between the liquidity that hedge funds say they can provide 

and the liquidity of their underlying assets is of major concern to investors. It is important to note 

that the investors induced liquidity will affect fund performance less if the market is liquid.  Ding, 

Shawky and Tian (2008) explained that in situations of positive net investment flows, funds are 

not affected by investors driven liquidity and negative impact fund performance is experienced 

when market liquidity dries up (negative investment flow) and funds are forced to engage in fire 

sale of its assets (equity, fixed-income etc.) to meet investors demand for liquidity. Market-wide 

liquidity represents an important dimension of market conditions.  

 

Sadka (2010), showed that liquidity risk, in his measure is information–driven, permanent–

variable component of price impact and can explain the cross–sectional variation in hedge fund 

returns. Funds with significant loading on liquidity risk subsequently outperform low-loading 

funds by about 6% annually, on average, over the period 1994–2008, while negative performance 

is observed during periods of significant liquidity crises, independent of the illiquidity of a fund 

as measured by lockup and redemption notice periods.  This assertion was confirmed by Melvyn 

(2011), when he explained one standard deviation increase in liquidity risk exposure to be 

associated with a 2.20% per annum (t–statistic = 2.90) surge in annual returns which further 

explains the relationship between liquidity risk exposure and fund performance manifestation in 
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cross–sectional regressions. Also visible by Melvyn (2011), is the large flow portfolio abnormal 

spread for months characterized with sharp contractions in market liquidity. For example, in 

August 1998, during the Long–Term Capital Management (LTCM) crisis, the annualized 

abnormal spread was 24.57%, the March 2008 failure of Bear Stearns and September 2008 

bankruptcy of Lehman Brothers showed annualized abnormal spreads of 8.57% and 6.37%, 

respectively. Aragon and Strahan (2010) demonstrated that the collapse of Lehman Brothers 

triggered a funding liquidity crisis that caused stocks traded by Lehman–connected funds to 

experience declines in market liquidity. However, Fund flow on returns is also elevated by use of 

leverage. Funds using leverage tends to exhibits higher flow portfolio abnormal spread of 1.6 times 

than funds shunning leverage.  

 

The question of market timing ability of managers is empirical. Therefore, seeking to answer these 

manager’s ability to forecast and exploit changing market conditions to earn returns and avoid 

huge loss as been around academic literature since Cowles (1933). The ability of fund managers 

to manage their market exposure based on return forecast is a framework developed by Treynor 

and Mazuy (1966). Return-timing and volatility-timing skill of managers are studied by 

Henriksson and Merton (1981), Jagannathan and Korajczyk (1986), Grinblatt and Titman (1989), 

Ferson and Schadt (1996), Busse (1999), Jiang, Yao, and Yu (2007), and Chen, Ferson, and Peters 

(2010). However, key to this study is managers’ ability to time market liquidity as studied by 

Charles, Yong Chen, Bing Liang, Andrew (2013). They seek to answer if among sophisticated 

investors, fund managers through strategic adjustment of fund betas (systematic risk) based on 

their future expectations of market liquidity changes are able to time market liquidity. They found 

a significant evidence relevant to this study that fund managers increase or decrease their market 

exposure when equity market liquidity is high or low as the case may be. This is important in 

understanding the impact of market liquidity in fund management and decision making affecting 

performance.  

 



  16 
 

3 DATA AND METHODOLOGY 

 

3.1 Research problem and Hypothesis testing. 

 

The study seeks to examine the liquidity exposure of different hedge fund style indices of the 

HFRI(non-investable) and HFRX (investable) indices on the HFR database. Hypothesis to 

establish empirical fact that can be improved upon in future studies are examined in this study.    

 

Hypothesis I: Liquidity explains variations in different hedge fund (investable and non-investable) 

indices exposure to liquidity risk. 

 

Following on the previous research on liquidity risk and hedge fund returns, this study aims to add 

and answer the above question. The importance of affirming this fact cannot be overemphasized 

given the proven effect of liquidity on different assets over time. This hypothesis tests if differences 

occur in the loading of investable and non-investable funds on liquidity factor as a risk. Investable 

fund are indices constructed for hedge funds that are open to investment only. This is usually 

established so as to enable index provider mimic the index to suit client needs. This has been said 

to provide investors with more liquidity (up to weekly) and daily pricing allowing for transparency. 

It is important to understand that this investable funds do not mean investment can be made in this 

index directly because investing in hedge fund indices is done not directly into the indices but 

through hedge fund index products. The HFRX of the HFR publishes over 70 investable fund 

indices. Non-investable fund are indices constructed using both closed and open funds. The 

inclusion of both funds is aimed at giving a general performance representation of the hedge fund 

industry. The HFRI indices of HFR contains over 25 non-investable indices. 

 

Hypothesis II: Liquidity is a priced factor in hedge fund returns. 

 

This test is important to examine liquidity premium in both investable and non-investable indices. 

The difference that could exist in the different loadings of this indices can form an investment 

strategy that ensures that optimal decision is made to hedge against downward spirals in market 

liquidity by engaging other style that thrive in such situations. Therefore, it is paramount to 
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estimate whether premium is due to liquidity factor in these indices (investable and non-investable) 

as required by investors. 

 

3.2 Research Data.  

 

In this section, we describe the data on the Pástor and Stambaugh (2003) liquidity measure (with 

brief overview of other measures), the Fung and Hsieh seven factors and the hedge fund indices. 

 

3.2.1 The liquidity series of Pastor and Stambaugh. 

 

Liquidity appears to be a priced state variable. In analyzing the liquidity risk in asset returns, a 

number of measures have been defined in different literature, return reversal induced order flow 

measure by Pastor and Stambaugh (2003), Amihud and Mendelson (1986) relative bid-ask spreads 

measure are most common among other proposed measures of liquidity like Brennan and 

Subrahmanyam (1996), that uses price impacts, Chordia, Subrahmanyam and Anshuman (2001) 

measure liquidity as trading activing such as volume and turnover. In Amihud and Mendelson 

(1986) measure, they found that average returns are higher for securities with higher bid and ask 

spread after controlling for the market risk. A clientele effect is proven by the concavity of the 

relationship between returns and the bid-ask spread which implies that investors with longer 

holding period who will prefer to hold illiquid stocks do not incur much trading costs and they 

require lower compensation for illiquidity. Investors can target higher holding periods by holding 

high-spread assets. The cost of immediate execution of trades measures illiquidity according to 

them. The choice of exercising a trade immediately at the current bid or ask price or waiting to 

transact at a favorable price lies with the investor since the offer (quoted ask) price and the bid 

price both includes the premium for buying and agreement to sell immediately. Amihud and 

Mendelson (1986) concluded that spread between bid and ask prices is the natural measure of 

illiquidity. 

 

Pastor and Stambaugh (2003) measure is constructed from the aggregate liquidity measures of 

individual stocks listed on the NYSE and the Amex. There measure is particularly suited for 

gauging liquidity risk as it is based on temporary price changes accompanying order flow and 
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captures well-known episodes of low market liquidity. This measure confirms Brunnemeier and 

Pedersen (2005 and 2007) assertion and provides a better explanation to assets’ liquidity risk which 

causes downward liquidity spiral bringing about the episodic nature in tradability as against the 

relatively stable and low level of liquidity in most periods. The Pastor and Stambaugh (2003) 

aggregate monthly innovation in liquidity measure (the order flow induced liquidity shock) will 

be used in this research.  This monthly market–wide liquidity measure is important because it 

shows an average of individual stock measures estimated with daily stock data relying on the order 

flow principle of induced high return reversals in low liquidity periods. Shleifer and Vishny (1992) 

study envisaging price impact of fire sale of assets as transitory and unrelated to information is 

explained by this measure of liquidity. The liquidity series of Pastor and Stambaugh is constructed 

in a given month as equally weighted average of the liquidity measures of individual stocks on the 

New York stock Exchange (NYSE) and American Stock Exchange (AMEX) using daily data 

within the particular month.  

 

The regression illustration for the liquidity measure in months is given as:  

 

𝑟𝑖.𝑑+1.𝑡
𝑒 = 𝜃𝑖.𝑡 +  ∅𝑖.𝑡𝑟𝑖.𝑑.𝑡 + 𝛾𝑖.𝑡 sin(𝑟𝑖.𝑑.𝑡

𝑒 ).𝑉𝑖.𝑑.𝑡 +∈𝑖.𝑑+1.𝑣     𝑑 = 1,……,D, 

 

𝑟𝑖.𝑑.𝑡  is the return on stock I on day d in month t. 𝑟𝑖.𝑑.𝑡
𝑒 = 𝑟𝑖.𝑑.𝑡  – 𝑟𝑚.𝑑.𝑡 where 𝑟𝑚.𝑑.𝑡 is the return on 

the CRSP value-weighted market return on day d in month t; and vi.d.t is the dollar volume for stock 

i on day d in month t. Pastor and Stambaugh (2003) controlled for bias by excluding stock’s with 

less than 15 observations in a month i.e. D >15 even though the observations don’t have to be 

consecutive 15 days but each observation must have data for two successive days to satisfy the 

measure of return reversal and stocks with share prices that are less than $5 and greater than $1000 

are also excluded to avoid size factor effect in the liquidity series. The signed excess return in 

volume is to pursue the return reversal accompanied by order flow idea which suggests that 

contemporaneous excess return will be followed by a return that is expected to be partially reversed 

in the future if the stock is not perfectly liquid (the greater the expected reversal in dollar volume, 

the lower the stock’s liquidity). Their argument of return reversal accompanying order flow 

(liquidity effect) is a motivation from Campbell et al. (1993).  
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Using excess returns 𝑟𝑖.𝑑.𝑡
𝑒  as the dependent and sign volume is motivated by the need to 

differentiate market-wide shocks and individual-stock effect of volume-related return reversal so 

as to remove the market-wide effect and isolate the individual-stock effect. Indicating the direction 

of the stock’s order flow is the key feature of this liquidity measure and therefore it is important 

to use the excess return against the total return because in days where return equals zero because 

of the price movement which can be tricky in lower-priced stocks where a tick move represents a 

large relative price change. The excess return gives the chance to identify the stock’s order flow 

even on days when the price hasn’t changed but the price change is being enabled by sellers rather 

than buyers in the market. The use of total return 𝑟𝑖.𝑑.𝑡   as second variable however ensures that 

there is less correlation between the sign volume of 𝑟𝑖.𝑑.𝑡
𝑒 . 

 

Pastor and Stambaugh (2003) investigated the ability of the regression slope 𝛾𝑖.𝑡 to explain liquidity 

effect by defining a model to examine the return reversal order flow component in a given day to 

be reversed in the subsequent day. 

 

𝑟𝑖.𝑑 =  ∱
𝑑

+  𝒰𝑖.𝑑 + ∅𝑖(𝓆𝑖.𝑑−1 − 𝓆𝑖.𝑑) +  𝜂𝑖.𝑑 − 𝜂𝑖.𝑑−1 

 

In the equation above, the ∱
𝑑  is a market-wide factor and 𝒰𝑖.𝑑  is stock-specific effect both 

representing permanent changes in the price. Order flow liquidity-related effect is captured by  

∅𝑖(𝓆𝑖.𝑑−1 −  𝓆𝑖.𝑑) with both current and lagged order flow entering the return in opposite 

directions. Stocks liquidity is represented with a negative ∅. 𝜂𝑖.𝑑 − 𝜂𝑖.𝑑−1 represents other reversal 

effects such as bid-ask spread or tick size effect which are not due to the order flow effect. The 

cross-sectional relationship between ∅𝑖  and 𝛾𝑖 shows that the regression specification in equation 

1 is strongly defining the hypothesized liquidity effect. The aggregate liquidity series is a scaled 

series given as (𝑚𝑡/𝑚1) 𝛾𝑖, constructed monthly by taking average of individual stock measures 

and multiplying by (𝑚𝑡/𝑚1). 𝑚𝑡  is the total dollar value at the end of month t-1  of the stocks 

included in the average in month t and 𝑚1 is the first month i.e. August 1962. This scaling is a 

correction of the relative value changes in dollar value across periods which means a trade in the 

early period (1960’s) is more substantial than a in the later periods which can potentially make 𝛾𝑖 

raw values to be smaller in magnitude for later periods.  
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The innovation in aggregate liquidity also known as non-traded liquidity is the main series in 

exploring the importance of liquidity risk measured as the co-movement between returns and 

unanticipated innovations in liquidity (liquidity shock). The innovation is important in that 

expected liquidity changes that is measured by the innovations series is capable of predicting future 

stock returns a month ahead. The innovations in aggregate liquidity factor is a scaled monthly 

difference in liquidity measures averaged across 𝑁𝑡  stocks using the current and previous month 

data. The averaged difference in the liquidity measures is regressed on its lag and the lagged value 

of the scaled series. The innovation in liquidity 𝐿𝑡 (non-traded liquidity factor) with serially 

uncorrelated residual is a fitted residual divided by 100 (scaling by 100 is to provide a convenient 

magnitudes of the liquidity beta) given as:  

  

                                                                    𝐿𝑡 = 1
100û𝑡

⁄  

 

The third observation in the Pastor and Stambaugh (2003) liquidity series is necessitated by the 

need to price liquidity as a factor. They investigated the relationship between stock’s expected 

return to the sensitivity of its return to the innovation (shock) in aggregate liquidity 𝐿𝑡. A portfolio-

based approach was employed in creating asset universe with a disperse liquidity beta. A single 

return series for each decile portfolio is formed by sorting stocks based on their predicted liquidity 

betas and each decile portfolio is formed by linking the post-formation returns during next 12 

months. They controlled for other factors (three-factor model of Fama and French 1993) and extent 

of deviation of the regression intercept from zero implies the explanation of expected returns due 

to the liquidity beta not explained by the other control factors.  

 

In the research we shall be employing the innovation series in the Pastor and Stambaugh (2003) 

measure since it explains liquidity risk measured as the co-movement between returns and 

unanticipated liquidity shock. An important argument against the Pastor and Stambaugh (2003) 

liquidity measure in hedge fund research is the fact that it is derived using individual stocks listed 

on only the NYSE and AMEX with the claim that hedge funds invest in various assets and not just 

US stocks. Chordia, Sarkar, Subrahmanyam (2005) and Goyenko and Ukhov (2009) all proved 

that liquidity is correlated across stock and bond markets and Karolyi, Lee and Van Dijk (2010) 

evidenced that it is correlated across countries implying that the measure of Pastor and Stambaugh 
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(2003) reflects the liquidity state across markets and not just the in the US. We shall for most part 

of this research refer to liquidity factor as P&S liquidity factor. 

 

3.2.2 The hedge fund style indices. 

 

The capital asset pricing model tests has made core to financial research the return based style 

analysis. Various asset classes’ return determinants have been explained by different theoretical 

and empirical research in finance, the difference in risk and return to these assets have ensured that 

the return based style analysis for this assets also differs in their approach. Hedge funds have 

various style or strategy of investing. Hedge fund strategies form the indices to which funds report 

their returns and performance. This research employs styles from the HFRI indices (investable 

funds) in the Hedge Fund Research (HFR) database (popularly used by Fung and Hsieh (2004) 

and other literatures and research) to analyse the liquidity exposures of this funds. We consider the 

HFRX indices (non-investable funds) to evaluate differences that may exist in the liquidity 

loadings of the investable and non-investable indices.  

 

The choice of the two indices (HFRI and HFRX) is motivated by the availability of return data for 

a longer period with HFRI start date being 1990 and HFRX 1998 and in confirmation of Fung and 

Hsieh (2004) assertion that reliable data on hedge funds starts from the 1990s. We shall start our 

analysis from 1994 because this period onward contains both life and dead funds which further 

reduces the survivorship bias in Hedge fund data. The data limitation resulting from availability 

of the Fung and Hsieh 7-factor data only from January 1994 also justify the choice of data time 

period. This provides a better time series to measure the liquidity risk effect during sensitive 

financial periods such as the 1990’s and 2000’s financial crisis coupled with the availability of 

Pastor and Stambaugh (2003) data. The hedge fund databases are however characterised by 

different bias due to lack of regulation and mandatory reporting by funds as pointed by Fung and 

Hsieh (2004). We take a look at this biases in understanding the challenges and control in this 

study. 
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I. Selection Bias 

 

 The lack of regulation to Hedge funds which means they are not mandated to disclose their activity 

publicly and the individualistic nature of hedge funds operation which means no association with 

other hedge funds like its available in mutual funds to ensure that information (data) of these funds 

are collected. The data of this hedge funds is provided by data vendors to which this funds report 

their performance and this is sold to registered investors with the consent of the fund managers. 

The complexity of the fund data availability resulting from voluntary reporting decision gives rise 

to the selection bias if sample funds in this data base are not true representative of hedge fund 

universe. The funds reporting interest of this funds are mostly necessitated by their interest to seek 

new capital from incumbent and prospective investors due to the prohibition on them to publicly 

solicit funds. The difference in the performance of funds seeking investors and funds not seeking 

investors brings about the selection bias. This is quite a challenge to research on hedge funds as 

no definite solution has been found to mitigate it.  

 

II. Survivorship Bias  

 

The fact that funds report voluntarily to databases means there must be a motivation for them to 

report. This is usually due to the need for new capital from investors to expand the asset under 

management (AUM) of this funds. Hedge fund databases are mostly able to provide data on life 

funds because the dead have no motivation to report to this database and the databases evicts the 

dead funds because they are not of interest to investors. The performance of this evicted funds 

(dead funds) are usually worse than that of the surviving funds which implies a survivorship bias. 

The HFR dead fund database currently include 14,000 funds, this provides a better representation 

of the hedge fund universe.  

    

III. Instant History or Backfill Bias. 

 

Fung and Hsieh (2004) identified this as a bias arising from backfill of fund performance. Funds 

are inclined to add their prior performance data to the database when they enter the database which 

results in upward bias in average returns in the database. To accumulate track records, new funds 
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start with an incubation period. Good performance allows funds to attract new investors and bad 

performance means this funds are liquidated. Some hedge funds index providers try to mitigate 

this biases they are exposed to when creating these indices through data manipulation techniques 

but it is still unclear whether this provides the absolute solution to this biases. Fung and Hsieh 

(2000) provided some insight to how this data biases can be reduced using fund of funds. They 

argued that this (fund of hedge-funds) are less exposed to the biases. The fund of funds reflects 

performance data on funds they invest in even when this fund does not report to any database 

implying a reduced exposure to selection bias as in individual funds. The survivorship bias is 

reduced since the performance of dead funds are still reflected in the historical returns of funds-

of-hedge fund and the backfill or instant history bias is reduced because the previous historical 

performance of funds that fund-of-hedge funds invest in is not added to the historical returns the 

fund of funds. 

 

3.2.3 The Fung and Hsieh seven-factors.  

 

To account for risks that are not directly related to liquidity, this study will adopt the Fung and 

Hsieh (2004) seven–factor model. The Fung and Hsieh factors are the excess return on the Standard 

and Poor’s (S&P) 500 index (SNPMRF); a small minus big factor (SCMLC) is constructed as the 

difference between the Wilshire small and large capitalization 10 stock indices; the yield spread 

of the US ten–year Treasury bond over the three–month Treasury bill which is adjusted for 

duration of the ten–year bond (BD10RET); the change in the credit spread of Moody’s BAA bond 

over the ten–year Treasury bond which is also adjusted appropriately for duration (BAAMTSY); 

and the excess returns on portfolios of look back straddle options on currencies (PTFSFX), 

commodities (PTFSCOM), and bonds (PTFSBD), constructed to replicate the maximum possible 

return from trend following strategies on their respective underlying assets. These seven factors 

have been shown by Fung and Hsieh (2004) to explain risk providing returns to hedge funds. Sadka 

(2010) also showed that they have proven to provide explanatory power on hedge fund returns.  
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3.3 Research Methodology 

 

This study employs various econometrics approach as it has been demonstrated by previous 

research in finance such as Sadka (2010). A summary statistics of the sample of hedge funds in 

the HFRI and HFRX is conducted to show the statistical distribution and characteristics of the style 

indices.  

 

3.3.1 Time series regression using the Liquidity factor 

 

Different hedge fund indices from the HFRI (non-investable) and HFRX (investable) will be 

examined separately to analyze the exposure of this hedge-fund returns to liquidity risk. In doing 

so, we shall run a time series regression for each of the investment style index as specified in the 

equation below: 

 

  𝑅𝑖.𝑡 =  𝛽𝑖.𝑡+𝛽𝑖
𝐿𝐿𝑡.                                                (1) 

 

𝑅𝑖.𝑡  is the hedge-fund style returns, 𝛽𝑖.𝑡 is the regression intercept explaining other factors that may 

be responsible for returns to the indices. 𝛽𝑖
𝐿𝐿𝑡 is the liquidity risk measure of Pastor and Stambaugh 

(2003) and the respective beta estimate. 

 

3.3.2 Time series regression including the Fung and Hsieh 7-factors. 

 

Another regression using the Fung and Hsieh (2004) seven-factors to control for other factors 

affecting returns to the indices is constructed as below:     

               

                𝑅𝑖.𝑡 =  𝛽𝑖
0 + 𝛽𝑖

𝐿𝐿𝑡 +   ∑ 𝛽𝑖∱𝑖.𝑡
𝑘
𝑖=1 + 𝜖𝑡.                           (2) 

 

𝑅𝑖.𝑡  is the return to the style indices, 𝛽𝑖
0 is the regression intercept, 𝛽𝑖

𝐿𝐿𝑡  is the liquidity risk measure 

of P&S and ∑ 𝛽𝑖∱𝑖.𝑡
𝑘
𝑖=1  is the summation of each of the 7-factors of  Fung and Hsieh (2004) and 

their respectful betas. This model shall explore other risk factor explanation to the return of the 
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indices and give a basis for the understanding of liquidity effect in the returns of the indices. The 

practice of including control variables in asset pricing can be most seen in the anomalous 

implication of the traditional CAPM which led to the inclusion of the size and value factor in Fama 

and French (1993) 3-factor model. This however have continued through the years in financial 

research due to zoo of factors. Various factors have been priced and premium reported to the risk 

inherent in them. The Fung and Hsieh 7-factor is best suited for Hedge-funds due to the 

construction of the various factors as described earlier in this research.   

 

3.3.3 The Fama-MacBeth two-stage regression. 

 

The Fama-McBeth (1973) provides an alternative and more robust method to estimating cross-

sectional variation in asset returns producing standard errors and the test statistics. This two-step 

regression approach will be used on all of the indices from both HFRI and HFRX index. It will 

seek to answer the cross-sectional difference in returns due to liquidity between these funds indices 

and establish whether premium is to liquidity risk. Most importantly, this method has been noted 

for its success in calculation of standard errors corrected for cross-sectional correlation and this 

justifies it preference above the cross-sectional regression method. The correlation of residuals 

across observations which may over or underestimate the true variability of the coefficient 

estimates is therefore adequately corrected in this method. In the first step, each style index return 

is regressed against the liquidity factor time series to determine its exposure as illustrated in the 

equation below: 

 

            𝑅1.𝑡 =  𝛼1 +  𝛽1.𝐿𝐿𝑡 + ∈1.𝑡 

         𝑅2.𝑡 =  𝛼2 +  𝛽2.𝐿𝐿𝑡 + ∈2.𝑡 

  . 

                              . 

   𝑅𝑛.𝑡 =  𝛼𝑛 +  𝛽𝑛𝐿𝑛
𝐿𝑡 + ∈𝑛.𝑡                              (3) 

 

where 𝑅𝑖.𝑡 is the return of index i (n total) at time t, 𝐿𝑡is the liquidity factor at time t, 𝛽𝑛𝐿𝑛  is the 

liquidity factor loading, that describe how index returns are exposed to the factor and t goes from 
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1 through T. Each regression equation uses the same liquidity factor measure (the P & S innovation 

liquidity series). 

 

The Second step of the Fama-McBeth (1973), cross-sectional regression of index returns is 

conducted on the liquidity risk factor exposures at each time to give a time series of risk premia 

coefficients for each factor and averaged for the liquidity factor to give the premium expected for 

a unit exposure to liquidity risk over time. This is illustrated in the regression equation below: 

 

   𝑅𝑖.1 =  𝛾1.0 + 𝛾1.1�̂�𝑖𝐿𝑡
+ ∈𝑖.1       

   𝑅𝑖.2 =  𝛾2.0 + 𝛾2.1�̂�𝑖𝐿𝑡
+ ∈𝑖.2            

                                       . 

                                       . 

   𝑅𝑖.𝑇 =  𝛾𝑇.0 + 𝛾𝑛.1�̂�𝑖𝐿𝑡
+ ∈𝑖.𝑇                              (4)   

   

the returns R remains the same as those in equation 1, 𝛾 are regression coefficients later used to 

calculate the risk premium for liquidity factor and in each regression i goes from 1 through n. 

From equation (4) we estimate 𝛾 and �̂�𝑖 as follows: 

 

   𝛾 = 
1

𝑇
 ∑ 𝛾𝑡

𝑇
𝑡=1   

 

  �̂�𝑖= 
1

𝑇
 ∑ 𝛾𝑖𝑡

𝑇
𝑡=1     

 

 Where 𝛾 = 𝛾1.1 ………𝛾𝑛.1 and �̂�𝑖 = 𝛾1.0 ……. 𝛾𝑛.0 

 

The sampling errors of the estimates are given as  

 

 𝜎2(𝛾) = 
1

𝑇2
∑ (𝛾�̂�

𝑇
𝑡=1 - 𝛾)2                                       (5)  

 

 𝜎2(�̂�𝑖) =
1

𝑇2
∑ (�̂�𝑖𝑡- �̂�𝑖)

2𝑇
𝑡=1                                  (6) 
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3.3.4 The test of significance and Robustness check. 

 

In evaluating the reliability of Asset pricing models with multifactor, the model is required to fulfill  

two main results; the expected excess returns to the asset(s) measured by 𝑅2 and the test of 

significance of the factor exposure estimated using a time series regression. These 

 should show better explanation when compared to other models using alternative factors. All 

expected excess returns should also be explained by the covariance risk i.e. the regression should 

not only show other insignificant factors but also the alpha (intercept) should be zero implying 

absence of pricing error. Zero alpha can be tested separately using the popular t-test or better jointly 

using the Wald statistics also known as the Wald test.  

Using the covariance matrix of sample pricing errors: 

 

𝐶𝑜𝑣[𝛼,̂  �̂�≀] =  
1

𝑇2
 ∑(�̂�𝑡 −  �̂�)(�̂�𝑡

𝑇

𝑡=1

−  �̂�)≀ 

�̂� =
1

𝑇
∑ �̂�𝑡

𝑇

𝑡=1

 

 

We test if all pricing errors are jointly zero using: 

 

    �̂�≀𝐶𝑜𝑣[�̂�, �̂�≀]−1�̂�  ∼  𝜒𝑁−𝐾
2  

 

De Moor, Dhaene and Sercu (2015) though argued that unequal power of competing regressions 

arising from ‘too much’ or ‘too little’ power may affect the validity of test conducted in 

establishing zero alpha. They explained using Fama and French (2012) illustrating the ‘too much’ 

power effect as one in which 𝑅2 is high and power is adequate implying that the zero alphas null 

hypothesis sometimes is rejected even with small pricing errors. Conversely, the ‘too little’ power 

arises when the 𝑅2 is small and the power is a problem because despite relatively large pricing 

errors, the zero-alpha null hypothesis is accepted. Importantly, both the regression fit and zero 

alphas are not always in agreement which may influence the comparison of contemporary models. 
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However, this empirical tools still remain widely used and relevant measures of both statistical 

and economic significance of models in asset pricing and financial research.  

 

The Newey-west method which employs Generalized Method of Moments (GMM) approach in 

correcting for serial or autocorrelations is used in this research to adjust for standard errors since 

the result of our analysis is time dependent as examined in the Fama-MacBeth (1973) procedure. 

Evidence of serial correlation in hedge fund returns have been described by Asness, Krail and 

Liew (2001) to either overstate alphas or understate betas and sometimes both. However, 

Getmansky et al. (2004) suggest that the smoothing in returns of hedge funds may be unintended 

or deliberate. They examined various sources of serial correlation and presented that illiquidity 

exposure is the most likely explanation, i.e. investments in assets not actively traded with no 

readily available market prices. Other cause of serial correlation in asset returns identified by them 

includes market inefficiencies, time-varying expected returns, time-varying leverage and incentive 

fees with water marks. The effect of serial correlation is not to be overlooked in estimating beta(s) 

or pricing error that there may be and as such the risk-adjusted measure since volatility may be 

understated and Sharpe ratio figure increasing resulting in smother reported returns than economic 

returns. This is to confirm the validity of our test results as well as reliability of the research 

conclusion.  
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4 EMPIRICAL RESULTS AND DISCUSSION 

 

Table 1. The correlation matrix of the 7-factors of Fung and Hsieh with Liquidity factor of Pastor 

and Stambaugh.  

 SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM LIQ 

N 252 252 252 252 252 252 252 252 

SP 1        

SCLC 0.074 1       

CGS10 -0.183 -0.174 1      

Credspr 0.410 0.178 -0.266 1     

PTFSBD -0.239 -0.095 0.244 -0.184 1    

PTFSFX -0.198 -0.015 0.143 -0.286 0.270 1   

PTFSCOM -0.169 -0.077 0.107 -0.169 0.190 0.353 1  

LIQ 0.266 0.015 -0.097 0.186 -0.072 -0.108 -0.088 1 

 

The table above shows the correlation of the P&S liquidity factor with the 7-factors of Fung and 

Hsieh for 252 months. The factors of Fung and Hsieh are noted for their trend following 

characteristic which is designed to generate the returns of lookback straddles. The bonds, 

currencies, commodities, short-term interest rates and stock indices trend following factors are to 

capture market trends. These are constructed based on the optimal underlying asset’s price till 

expiry determining the payoff of the lookback option. The implication is that the individual asset 

price influences the returns to the lookback straddles.  

 

The liquidity factor of Pastor and Stambaugh constructed on NYSE and Amex stocks aggregate 

liquidity measures shows the different periods of low market liquidity and can explain the different 

spirals in returns to alternative assets. From table 1, it is visible that all factors except the S&P 500 

index returns (SP), Russell 2000 index return minus the return of the S&P 500 index (SCLC) and 

Moody’s BAA corporate bonds minus ten-year Treasuries (CREDSPR) all have negative 

correlation with the liquidity factor. Though recent empirical research has argued that the standard 

measure of risk and reward in hedge funds are misleading. Lo (2002) showed that standard 

measures of computing Sharpe (annual) ratio using monthly means and standard deviation is 

capable of giving result that differs from the simple estimator of Sharpe ratio with up to 70%. The 

implication of this may have a significant effect in explaining the risks and returns to hedge funds. 
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4.1 The liquidity exposure of non-investable hedge fund style indices.  

Table 2. Descriptive statistics of HFRI indices. Sharpe ratio are all annualized figures. 

INDICES N MEANER STDR STDER SHARPE 

ED:Activist 252 -0.016 0.085 0.086 -0.192 

ED:Credit Arbitrage 252 -0.010 0.040 0.041 -0.229 

ED:Distressed/Restructuring 252 0.063 0.061 0.061 1.029 

ED:Merger Arbitrage 252 0.047 0.035 0.034 1.386 

ED:Multi Strategy 252 -0.014 0.054 0.055 -0.257 

ED:Special Situations 252 -0.011 0.046 0.047 -0.229 

EH:Equity Mkt Neutral 252 0.027 0.031 0.029 0.931 

EH:Fundamental Growth 252 -0.023 0.074 0.075 -0.302 

EH:Fundamental Value 252 -0.013 0.058 0.059 -0.224 

EHMulti-Strategy 252 -0.017 0.048 0.050 -0.343 

EH:Quantitative Directional 252 0.072 0.122 0.121 0.593 

EH:Energy/Basic Materials 252 0.109 0.173 0.172 0.631 

EH:Technology/Healthcare 252 0.106 0.160 0.160 0.662 

EH:Short Bias 252 -0.036 0.178 0.177 -0.201 

Emerging Markets (Total) 252 0.058 0.135 0.135 0.431 

EM:Asia ex-Japan 252 0.041 0.126 0.127 0.323 

EM:China 252 -0.014 0.078 0.079 -0.171 

EM:Global 252 0.052 0.125 0.125 0.416 

EM:India 252 -0.027 0.141 0.141 -0.194 

EM:Latin America 252 0.054 0.160 0.160 0.341 

EM:Russia/Eastern Europe 252 0.121 0.259 0.259 0.466 

Equity Hedge (Total) 252 0.072 0.090 0.089 0.802 

Event Driven (Total) 252 0.070 0.066 0.066 1.069 

FOF:Conservative 252 0.024 0.040 0.039 0.613 

FOF:Diversified 252 0.024 0.059 0.059 0.412 

FOF:Market Defensive 252 0.035 0.054 0.053 0.662 

FOF:Strategic 252 0.033 0.083 0.082 0.401 

Fund Wgt Composite 252 0.058 0.069 0.068 0.850 

FOF:Composite 252 0.027 0.058 0.057 0.470 

Macro:Active Trading 252 -0.018 0.022 0.021 -0.802 

Macro:Commodity 252 -0.018 0.037 0.038 -0.485 

Macro:Currency 252 -0.025 0.018 0.019 -1.309 

Macro:Discretionary Thematic 252 -0.025 0.031 0.032 -0.800 

Macro:Multi-Strategy 252 -0.018 0.027 0.029 -0.614 

Macro:Systematic Diversified 252 0.064 0.075 0.075 0.861 

FI:Asset Backed 252 0.065 0.040 0.041 1.591 

FI:Convertible Arbitrage 252 0.048 0.069 0.069 0.701 

FI:Corporate 252 0.034 0.055 0.056 0.609 

FI:Sovereign 252 -0.013 0.020 0.023 -0.555 

RV:Multi-Strategy 252 0.038 0.042 0.042 0.905 

RV:Volatility Index 252 -0.014 0.030 0.031 -0.439 

RV:Yield Alternatives 252 0.058 0.073 0.073 0.798 
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We take a look at the essential statistics of the non-investable funds (HFRI indices) for 252 months 

annualized figures from January 1994 to December 2014 in table 2 above. The MEANER is the 

average excess returns on the respective index for this period. STDR and STDER are the standard 

deviation of raw returns and excess returns respectively. Importantly both returns have little 

difference in variability and thus the use of raw or excess returns have little or no effect in this 

research. We however used excess returns over risk-free rate for conformity and precision since 

the liquidity factor of P&S and the 7-factor of Fung and Hsieh all used excess returns. Most average 

excess returns to the indices are positive, others with negative average returns indicating the 

characteristics of the indices e.g. the Equity Hedge-short bias Event driven: activist index. The 

former is for example explainable in its formation as short selling funds while the latter is as a 

result of the unique characteristics as funds taking positions in activism events funds for 

opportunities arising in deviation from fundamental value of the equity in this time.  

 

The measure of volatility of the return to this indices (STDR and STDER) are relatively very low 

with averagely less than 10% annualized volatility. The most volatile index; Emerging market: 

Russia/ Eastern Europe has standard deviation of 26% and is only followed by Equity hedge: short 

bias and energy/basic materials at 18% and 17% respectively. Equity hedge: Quantitative 

directional, Technology/ healthcare, Emerging markets: Asia ex-Japan, Global, India, Latin-

America and Total have high but not much above 10% annual volatility. This is justified by the 

fact that all of the above indices have quite high inconsistent characteristics which qualifies them 

as aggressive investment style implying higher risk of investing. Event Driven: Merger Arbitrage, 

Equity Hedge: equity market neutral, multi-strategy, Fixed Income: Asset Backed, sovereign, Fund 

of funds: conservative, Macro: Active Trading, Currency, Relative value: volatility index, Relative 

Value: Multi-Strategy all have relative lower volatility compared with other indices in the HFRI 

index with standard deviations less than 5% on average. This again is mainly due to the 

characteristics in this investment styles e.g. the frequency of trading like in the case of active 

trading and currency.  

 

The last column shows the risk-adjusted return measured in annualized Sharpe ratio as the excess 

return per unit of risk (volatility). Most indices with negative Sharpe theoretically implies that risk-

less asset are better off considering the risk-reward tradeoff in this investment. It is however not 
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enough to say these indices provides no economically value since some of them are designed to 

track special events or take advantage of market inefficiency as the case maybe. Indices with low 

but positive Sharpe ratios are evidence of low attractiveness of investment style considering their 

respective risk-adjusted return incentive. However, worthy of note is the positive and high Sharpe 

ratios in Event Driven: Distressed/Restructuring, Merger Arbitrage, Total index, Equity Hedge: 

Market Neutral, Equity Hedge total, Fixed Income: Asset backed, Fund weight composite, Macro: 

systematic Diversified, Relative value: Multi-strategy and Yield Alternatives with between 0.8 to 

above 1. This result is statistically due to increase in the reward to risk in this style but can be 

essentially affected by liquidity risk, default risk or other episodic risks which can lead to upwardly 

biased Sharpe ratio. Alternative investment survey by Deutsche Bank 2009, carried out on 

investors further confirms that hedge funds generally have better Sharpe ratio. This will be further 

examined in the later part of this research. 

 

4.1.1 Non-investable (HFRI) style indices exposure to liquidity factor only  

 

In this part, we show the exposure of the individual style indices in the non-investable funds 

(HFRI) to liquidity risk and the annualized alphas of the model are also reported in tables 3 to 6. 

This is estimated in a time-series regression between January 1994 and December 2014. However, 

some of the indices were not created until later years and thus have lesser observation but still 

reasonably covers the notable periods of liquidity crisis. Most of the indices in non-investable 

funds have positive and significant (5%, 1% or 0.1% S.L) to the liquidity factor as estimated by 

P&S. This implies that they are prone to excessive loss in times of liquidity spirals since the P&S 

liquidity factor is based on temporary price changes accompanying order flow capturing well-

known episodes in market liquidity. It is important to note that some of the funds have positive but 

insignificant exposure to the liquidity factor with significant alphas explaining other factors are 

due to returns on this factor.  

 

The significance of alpha is to be handled with care since it is not absolutely clear which other 

factor are explaining the returns to these indices. Positive and significantly exposed indices are 

sometimes equally having this pricing errors. This we seek to answer in the multivariate time-

series regression including the 7-factor of Fung and Hsieh in the later part of this research as well 
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the test of joint zero-alphas. Only Equity Hedge: Short Bias, exhibits negative exposure to liquidity 

factor at -0.195(4.053). The formation of this index justifies it exposure to liquidity in that it seeks 

to explore the differences that may exist is overvalued stocks by taking a short position in 

anticipation of prices returning to the fundamental in future. The inverse relationship with liquidity 

factor however implies that this strategy is likely to thrive in times of liquidity dry-ups since our 

measure of liquidity (P&S liquidity factor) is formed on temporary price changes accompanying 

order flow.  

 

Though the factors are positively exposed to liquidity factor, the level of exposure is averagely 

small.  The level of exposure to liquidity highly influenced by the individual characteristics or 

fundamentals establishing them which definitely determines their performance in times of liquidity 

crisis. Emerging markets: Russia/Eastern Europe with 0.239(3.384) has the highest exposure to 

liquidity and is only closely followed by Equity hedge: energy/basic material at 0.217(4.716). 

Other indices with relatively high positive exposure includes Events driven: total, Equity hedge 

quantitative directional, technology and healthcare, total index, FOF: strategic, Emerging markets: 

total, Asia ex-Japan, Global, India, Latin America lying between 0.1 and 0.2. The R-squared of 

this model are very low with only Fund of Funds: conservative having up to 10% and all other 

indices falling at less than 10% fit. Even though the fit is not enough to accept or reject the validity 

of a model, the low values signifies unreliability of the liquidity factor only determining the returns 

to these indices. This necessitate the inclusion of other factors as we shall examine in the next part 

of this analysis.  
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Table 3. Non-investable (HFRI) style indices exposure to liquidity factor only in event driven and equity hedge strategies 

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 

 

                                                                                 

 EVENT DRIVEN     EQUITY HEDGE   

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Activist -0.018 0.058** 0.024  Equity Market Neutral 0.027*** 0.012 0.009 

 (-0.968) (2.466)    (4.229) (1.475)  

Credit Arbitrage -0.010 0.036** 0.039  Fundamental Growth -0.024 0.066** 0.040 

 (-1.172) (3.199)    (-1.511) (3.214)  

Distressed/Restructure 0.061*** 0.088*** 0.106  Fundamental Value -0.015 0.050** 0.036 

 (4.801) (5.433)    (-1.143) (3.077)  

Merger Arbitrage 0.046*** 0.024** 0.026  Multi-Strategy -0.018 0.034** 0.024 

 (6.339) (2.586)    (-1.664) (2.467)  

Multi Strategy -0.016 0.062*** 0.065  Quantitative Directional 0.068** 0.149*** 0.077 

 (-1.349) (4.180)    (2.674) (4.567)  

Special Situations -0.012 0.040** 0.036  Energy/Basic Materials 0.103** 0.217*** 0.082 

 (-1.166) (3.059)    (2.862) (4.716)  

Total Index 0.068*** 0.090*** 0.096  Technology/Healthcare 0.103** 0.106** 0.023 

 (4.973) (5.159)    (2.982) (2.409)  

     Short Bias -0.031 

-

0.195*** 0.062 

      (-0.821) (-4.053)  

     Total Index 0.069*** 0.100*** 0.065 

            (3.658) (4.152)   
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 Table 4.  Non-investable (HFRI) style indices exposure to liquidity factor only in fund of funds and macro strategies 

                 
FUND OF FUNDS    MACRO   

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Conservative 0.022** 0.054*** 0.101  Active Trading -0.018*** 0.005 0.002 

 (2.785) (5.289)    (-3.696) (0.777)  

Diversified 0.022 0.072*** 0.077  Commodity -0.019* 0.013 0.006 

 (1.817) (4.569)    (-2.261) (1.211)  

Market Defensive 0.035** 0.032* 0.018  Currency -0.025*** 0.001 0.000 

 (2.987) (2.128)    (-5.995) (0.281)  

Strategic 0.030 0.104*** 0.082  Discretionary Thematic -0.026*** 0.024** 0.029 

 (1,765) (4,712)     (-3.796) (2.726)   

Fund Wgt Composite 0.056*** 0.087*** 0.084  Multi-Strategy -0.018** 0.027** 0.045 

 (3.905) (4.781)    (-2.983) (3.450)  

Composite 0.025* 0.073*** 0.084  Systematic Diversified 0.062*** 0.080*** 0.059 

  (2.093) (4.793)      (3.933) (3.955)  

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 

 

 Table 5. Non-investable (HFRI) style indices exposure to liquidity factor only in relative value and fixed income strategies 

                 
RELATIVE VALUE     FIXED INCOME    

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Multi-Strategy 0.037*** 0.056*** 0.088  Asset Backed 0.065*** 0.021 0.013 

 (4.174) (4.919)    (7.264) (1.829)  

Volatility Index -0.014* 0.011 0.006  Convertible Arbitrage 0.047** 0.060** 0.039 

 (-2.054) (1.233)    (3.167) (3.202)  

Yield Alternatives 0.057*** 0.049* 0.023  Corporate 0.032** 0.073*** 0.087 

 (3.614) (2.438)    (2.760) (4.874)  

     Sovereign -0.013** 0.003 0.001 

            (-2.558) (0.551)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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   Table 6. Non-investable (HFRI) style indices exposure to liquidity factor only in emerging markets strategies 

EMERGING MARKETS    

 ALPHA LIQ _RSQ_ 

Total index 0.054 0.169*** 0.080 

 (1.905) (4.656)  

Asia ex-Japan 0.037 0.148*** 0.070 

 (1.392) (4.329)  

China -0.015 0.054* 0.024 

 (-0.873) (2.486)  

Global 0.048 0.154*** 0.077 

 (1.834) (4.573)  

India -0.030 0.117** 0.035 

 (-1.001) (3.021)  

Latin America 0.050 0.170*** 0.058 

 (1.481) (3.924)  

Russia/Eastern Europe 0.115* 0.239** 0.044 

  (2.071) (3.384)   

          t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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4.1.2 Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and 

Hsieh 7-factors. 

 

The previous analysis shows that the model is of poor fit which further justifies the inclusion 

of control factors. We examine the impact of the included factors subsequently in this part of 

research. 

 

Event Driven Strategy Indices. 

 

In table 7, we examine the non-investable funds (HFRI) indices exposure to liquidity risk after 

controlling for other risk using the Fung and Hsieh 7-factors. The liquidity factor beta, the 

control factors’ beta and their respective t-statistics in parenthesis for Event Driven sub-

strategies are reported.  The effect of including the 7-factors are explained by the change in the 

corresponding liquidity exposure of the different index. Activist index exhibits a negative, low 

and insignificant beta of -0.006(-0.328) in liquidity factor as against the positive and significant 

exposure of 0.058(2.466) before including the 7-factors. SP and Credspr factors showing a very 

significant beta of 0.202(6.240) and 0.420(5.801) signifies the effect of company and it 

shareholders’ actions which forms the fundamental of the Activist strategy. The liquidity factor 

remains insignificant across the Event Driven: credit arbitrage, merger arbitrage, special 

situations except for Event Driven: distressed/restructuring, multi-strategy and total index 

which all have significant exposures to liquidity even after controlling for other factors.  

 

The insignificant exposures on its own doesn’t imply that liquidity have no effect at all but 

rather that when other factors which are more related to the fundamental formation of the index 

for example the significance of CredSpr (credit spread) 0.344(10.569) and SP (S&P 500) 

0.040(2.743) in Event Driven: Credit Arbitrage index control factors means that the factors are 

able to limit the effect of liquidity factor to this index.  In Event Driven: special situations 

which involves investment in companies with plans or activities like board redesign, 

management reshuffle has significant betas in SP, CreditSpr and negative but significant 

PTFSBD and PTFCOM. The respective factors are evidence of the effect the different 

situations have on the special situations in this companies. 

 

 Firms in manufacturing sector for example may use some commodity hedging futures and 

since commodity have an inverse relationship with equity the -0.009(-1.974) is a reasonable 
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exposure of this index. Distressed/restructuring index, merger arbitrage, multi-strategy, special 

situations and total index all have significant alphas even after including the Fung and Hsieh 

7-factors. The significance of this alphas are evidence of mispricing that are still visible in the 

returns to 2this index. Though the Fung and Hsieh factors are designed to cover reasonably 

major risks in the hedge fund industry, it is not sufficient to conclude that there are no factors 

(may be macro-economic) which are not explained by these factors. The R-squared in these 

models shows a better fit averagely with only merger arbitrage with less than 50% fitness. This 

is an improvement on the model of liquidity factor only. 

 

Equity hedge Strategy indices. 

 

Equity hedge strategy is characterized by different styles aimed at profiting from various equity 

assets’ attributes as illustrated in the indices in table 8. Energy/basic materials are funds 

invested in equities in the extraction, refinement and general production of raw materials or 

natural resources such crude oil, metals etc. The index has a positive and significant of 

0.131(3.080) exposure to liquidity factor with only the equity factors of SP and SCLC 

exhibiting similar exposure at 0.445(6.288) and 0.282(3.402) respectively. A popular strategy 

in hedge fund industry is the equity market neutral which goes long/short on equities in the 

same industry with the target of raking profit from the differing performance of this stocks. 

The strategy shows an insignificant liquidity factor with only SP, SCLC and PTFSBD showing 

a level of significance at and other factors explained in alpha significance of this index. 

 

 Fundamental growth and fundamental value are two other indices of equity hedge designed 

on both growth and value firms’ equity. Both strategy have positive but insignificant exposure 

to liquidity factor with fundamental growth having positive and significant exposure to SP and 

CreditSpr factor and a negative but insignificant relationship with both PTFSBD and 

PTFSCOM factor. Fundamental value strategy has similar exposures but with insignificant 

negative exposure to CGS10 and PTFSBD. Both indices have a negatively significant alphas 

and explains inverse relationship that are left unexplained in this model. 

 

 A strategy of investing involving the use of quantitative and or financial signal processing in 

trading equities regarded as quantitative directional strategy have thrived in the market given 

the frequency of trade they can execute. This strategy has a positive and significant exposure 

to market liquidity factor and this is an evidence of how it can be a risk for funds using this 
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strategy in times of liquidity dry-ups in the market. All other factors except the two equity 

factor (SP and SCLC) are insignificant. This is again a signal of how this strategy rely heavily 

on the performance of the equity market itself in achieving required returns.  

 

One of the most popular hedge fund strategy is short bias which go short (sell) on equities not 

owned by the seller in anticipation of price decline and buy back to recoup the difference as 

profit. This strategy remains negative but insignificant at -0.055 (-1.852) with the inclusion of 

other factors as against the initial negative but significant exposure of -0.195(-4.053) recorded 

for the short bias index return to liquidity factor only. The other two significant factor exposure 

found in the equity designed factors with an inverse relationship of -0.824(-16.87) and -0.651(-

11.35) for SP and SCLC respectively. Technology and Health care is another strategy of fund 

index investing in the IT and health sector of the equity market. This sector gained more 

popularity during the millennium IT bubble and recorded significant returns during this period. 

The strategy’s exposure is similar to that of short-bias with the only difference found in the 

positive and significant exposure of the index to the two equity factors but with a positively 

significant alpha. Interestingly, the multi-strategy and total index investing in a combination of 

the different equity hedge strategy and all of the equity hedge strategies respectively are 

insignificant after we include other factors to examine the reliability of the positively 

significant liquidity exposure witnessed in the liquidity factor only analysis. The result shows 

a more equity market dependent reactions of these indices as well the level effect which may 

be explained by the positive significance of the Credspr factor. 

 

Emerging Markets Strategy indices 

 

Despite huge uncertainty characterizing the emerging markets, it is one of the markets most 

explored by various investors. Hedge funds show no exemption as illustrated in table 9 with 

different bub-strategy indices. The growth in Asia market has been tremendous over the years 

with increasing production from China. The Asia ex-Japan index is a fund designed to invest 

in the Asia with less than 10% in Japan. Liquidity factor is positive and significant in this index, 

SP, SCLC and Credspr all have positive and significant exposures as well. The China index is 

insignificantly exposed to liquidity factor but have a positive significant exposure to SP, 

Credspr and a negatively significant alpha. This index is formed to reflect the exposure of 

hedge funds with greater than 50% exposure to China. 
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Table 7. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in event driven strategies 

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 

 

 

EVENT DRIVEN        

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Activist -0.046* -0.006 0.202*** 0.039 -0.008 0.420*** -0.014 0.002 -0.017 0.406 

 (-3.069) (-0.328) (6.240) (1.014) (-0.134) (5.801) (-1.651) (0.277) (-1.836)  

Credit Arbitrage -0.025 0.008 0.040** 0.001 0.032 0.344*** -0.006 -0.003 -0.007 0.484 

 (-3.706) (0.872) (2.743) (0.048) (1.174) (10.569) (-1.554) (-0.961) (-1.615)  

Distressed/Restructuring 0.039*** 0.042*** 0.137*** 0.111*** -0.019 0.292*** -0.029*** 0.005 -0.006 0.605 

 (4.371) (3.662) (7.249) (4.968) (-0.548) (6.902) (-5.622) (1.222) (-1.181)  

Merger Arbitrage 0.035*** 0.000 0.110*** 0.068*** 0.008 0.067* -0.004 0.004 -0.005 0.421 

 (6.022) (0.011) (8.785) (4.645) (0.334) (2.403) (-1.334) (1.365) (-1.285)  

Multi Strategy -0.035*** 0.024* 0.084*** -0.002 0.039 0.402*** -0.003 0.002 -0.012* 0.456 

 (-3.725) (1.975) (4.221) (-0.084) (1.047) (9.051) (-0.599) (0.344) (-2.125)  

Special Situations -0.027*** 0.003 0.094*** 0.029 -0.027 0.282*** -0.010* -0.001 -0.009* 0.483 

 (-3.529) (0.257) (5.637) (1.485) (-0.875) (7.587) (-2.166) (-0.144) (-1.974)  

Total Index 0.042*** 0.031** 0.242*** 0.175*** -0.016 0.222*** -0.014** 0.005 -0.005 0.726 

  (5.372) (3.064) (14.365) (8.836) (-0.522) (5.913) (-3.160) (1.268) (-1.101)   
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Table 8. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in equity hedge strategies 

EQUITY HEDGE          

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Equity Mkt Neutral 0.022** 0.003 0.055*** 0.041** 0.011 -0.014 -0.011** 0.005 -0.002 0.158 

 (3.497) (0.353) (4.108) (2.629) (0.445) (-0.473) (-2.989) (1.746) (-0.488)  

Fundamental Growth -0.050*** 0.006 0.170*** 0.034 -0.012 0.436*** -0.012 0.000 -0.013 0.475 

 (-4.058) (0.397) (6.392) (1.101) (-0.245) (7.355) (-1.676) (0.073) (-1.739)  

Fundamental Value -0.035*** 0.001 0.154*** 0.048* -0.032 0.309*** -0.009 0.001 -0.011 0.497 

 (-3.617) (0.079) (7.456) (1.964) (-0.834) (6.692) (-1.648) (0.196) (-1.815)  

Multi-Strategy -0.034*** -0.007 0.126*** 0.043* -0.046 0.248*** -0.008 0.001 -0.006 0.474 

 (-4.107) (-0.619) (7.162) (2.056) (-1.395) (6.297) (-1.751) (0.155) (-1.246)  

Quantitative Directional 0.024 0.041* 0.609*** 0.409*** -0.015 0.033 0.002 0.009 0.008 0.784 

 (1.892) (2.457) (21.98) (12.57) (-0.296) (0.533) (0.218) (1.453) (1.027)  

Energy/Basic Materials 0.061 0.131** 0.445*** 0.282** 0.103 0.267 -0.006 0.022 0.000 0.300 

 (1.850) (3.080) (6.288) (3.402) (0.781) (1.695) (-0.292) (1.386) (-0.007)  

Technology/Healthcare 0.058* -0.006 0.658*** 0.529*** -0.002 -0.028 0.013 0.006 0.009 0.523 

 (2.310) (-0.187) (12.14) (8.318) (-0.016) (-0.230) (0.897) (0.510) (0.550)  

Short Bias 0.028 -0.055 -0.824*** -0.651*** -0.050 0.146 -0.004 0.009 -0.012 0.685 

 (1.212) (-1.852) (-16.87) (-11.35) (-0.546) (1.342) (-0.299) (0.813) (-0.846)  

Total Index 0.036** 0.020 0.403*** 0.293*** -0.010 0.139** -0.004 0.004 0.002 0.741 

  (3.430) (1.501) (18.02) (11.17) (-0.231) (2.784) (-0.682) (0.874) (0.297)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 9. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in emerging markets strategies  

EMERGING MARKETS          

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Total Index 0.006 0.062* 0.451*** 0.226*** -0.006 0.406*** -0.030* 0.008 -0.001 0.530 

 (0.268) (2.267) (9.902) (4.226) (-0.069) (3.994) (-2.441) (0.821) (-0.095)  

Asia ex-Japan -0.003 0.053* 0.418*** 0.224*** -0.045 0.410*** -0.008 0.016 0.007 0.490 

 (-0.135) (1.987) (9.418) (4.302) (-0.542) (4.147) (-0.673) (1.637) (0.530)  

China -0.039** 0.002 0.143*** 0.027 0.013 0.426*** -0.011 0.002 -0.010 0.336 

 (-2.668) (0.112) (4.528) (0.734) (0.222) (6.053) (-1.349) (0.306) (-1.122)  

Global 0.004 0.062* 0.386*** 0.223*** 0.017 0.328** -0.037** 0.004 0.005 0.489 

 (0.205) (2.353) (8.773) (4.313) (0.213) (3.340) (-3.185) (0.394) (0.410)  

India -0.074** 0.032 0.247*** -0.004 0.088 0.785*** -0.019 0.015 -0.014 0.310 

 (-2.773) (0.910) (4.285) (-0.053) (0.821) (6.105) (-1.243) (1.178) (-0.819)  

Latin America -0.004 0.054 0.483*** 0.209** 0.059 0.387** -0.031 -0.012 -0.004 0.419 

 (-0.147) (1.503) (8.073) (2.983) (0.533) (2.901) (-1.942) (-0.889) (-0.206)  

Russia/Eastern Europe 0.053 0.086 0.653*** 0.262* -0.133 0.537* -0.029 0.024 -0.024 0.286 

  (1.068) (1.331) (6.085) (2.083) (-0.666) (2.244) (-1.021) (1.014) (-0.785)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 10. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in fund of funds strategies 

FUND OF FUNDS           

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Conservative 0.009 0.026** 0.092*** 0.029 -0.003 0.206*** -0.012** 0.005 0.000 0.506 

 (1.374) (3.240) (6.858) (1.846) (-0.107) (6.905) (-3.401) (1.825) (0.107)  

Diversified 0.003 0.033** 0.165*** 0.135*** 0.019 0.189*** -0.015** 0.008 0.006 0.480 

 (0.263) (2.649) (7.934) (5.530) (0.488) (4.078) (-2.725) (1.755) (0.996)  

Market Defensive 0.027** 0.030** 0.053** 0.070** 0.081 0.096 -0.003 0.023*** 0.020** 0.202 

 (2.508) (2.099) (2.253) (2.558) (1.866) (1.835) (-0.494) (4.537) (2.902)  

Strategic 0.000 0.044** 0.285*** 0.231*** 0.050 0.203** -0.017* 0.008 0.010 0.572 

 (0.007) (2.759) (10.806) (7.456) (1.023) (3.443) (-2.357) (1.424) (1.352)  

Fund Wgt Composite 0.029*** 0.027** 0.295*** 0.200*** 0.011 0.158*** -0.007 0.007 0.003 0.732 

 (3.556) (2.554) (17.045) (9.852) (0.344) (4.086) (-1.616) (1.763) (0.533)  

Composite 0.004 0.033** 0.174*** 0.129*** 0.031 0.203*** -0.014** 0.008* 0.006 0.528 

  (0.449) (2.828) (9.023) (5.680) (0.865) (4.708) (-2.715) (1.966) (1.125)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 11. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in macro strategies 

MACRO           

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Active Trading -0.019*** 0.005 0.000 -0.013 0.017 0.049* 0.004 0.004 -0.001 0.043 

 (-3.767) (0.701) (-0.002) (-0.002) (0.849) (2.021) (1.206) (1.843) (-0.373)  

Commodity -0.022** 0.007 0.028 -0.002 -0.004 0.056 -0.001 0.000 0.012* 0.052 

 (-2.598) (0.636) (1.532) (-0.071) (-0.120) (1.384) (-0.252) (0.071) (2.407)  

Currency -0.026*** 0.003 0.004 0.001 0.018 -0.001 -0.001 0.005* 0.001 0.035 

 (-5.979) (0.512) (0.482) (0.066) (1.047) (-0.065) (-0.508) (2.370) (0.293)  

Discretionary Thematic -0.035*** 0.003 0.059*** 0.005 -0.005 0.169*** -0.004 0.002 -0.002 0.328 

 (-5.928) (0.411) (4.634) (0.314) (-0.191) (5.958) (-1.228) (0.652) (-0.617)  

Multi-Strategy -0.026*** 0.015 0.033** -0.010 0.024 0.150*** -0.003 0.003 0.002 0.221 

 (-4.422) (1.944) (2.639) (-0.654) (1.026) (5.431) (-0.872) (1.210) (0.503)  

Systematic Diversified 0.054*** 0.062** 0.235*** 0.098** 0.051 -0.179** 0.018* 0.010 0.032*** 0.307 

  (3.763) (3.372) (7.707) (2.740) (0.892) (-2.636) (2.202) (1.528) (3.625)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 12. Non-investable (HFRI) style indices exposure to liquidity factor after including Fung and Hsieh 7-factors in relative value strategies 

RELATIVE VALUE           

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

FI:Asset Backed 0.056*** 0.008 -0.017 0.018 0.017 0.247*** -0.013** -0.004 0.004 0.225 

 (6.762) (0.713) (-0.935) (0.855) (0.523) (6.263) (-2.746) (-0.957) (0.719)  

FI:Convertible Arbitrage 0.019 0.008 0.100*** 0.026 0.077 0.586*** -0.011 0.000 -0.012 0.546 

 (1.766) (0.585) (4.412) (0.987) (1.822) (11.560) (-1.810) (0.059) (-1.852)  

FI:Corporate 0.009 0.027** 0.109*** 0.061** 0.028 0.399*** 

-

0.018*** 0.000 -0.009 0.635 

 (1.160) (2.698) (6.592) (3.126) (0.914) (10.801) (-4.069) (0.029) (-1.819)  

FI:Sovereign 

-

0.018*** -0.007 0.022** 0.008 0.014 0.085*** -0.007** -0.001 -0.002 0.177 

 (-3.927) (-1.092) (2.224) (0.716) (0.766) (3.764) (-2.537) (-0.529) (-0.548)  

Multi-Strategy 0.019** 0.023** 0.069*** 0.050** 0.046 0.347*** -0.010** 0.001 -0.004 0.615 

 (3.198) (3.009) (5.302) (3.313) (1.893) (12.027) (-2.842) (0.519) (-1.006)  

Volatility Index -0.021** 0.000 0.001 0.001 0.034 0.187*** -0.004 0.000 -0.004 0.183 

 (-3.270) (-0.041) (0.053) (0.035) (1.293) (6.006) (-1.187) (-0.085) (-1.037)  

Yield Alternatives 0.034** -0.002 0.192*** 0.131*** -0.010 0.224*** -0.016* 0.002 -0.010 0.402 

  (2.649) (-0.145) (6.921) (4.036) (-0.197) (3.620) (-2.125) (0.339) (-1.294)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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The global index such as the MSCI designed to profit from the equity market performance in 

global emerging markets shows a positive and significant liquidity exposure of 0.062(2.353) 

evidencing the risk inherent in investing in this index in times of market liquidity pressures. 

Both equity factor of Fung and Hsieh (SP and SCLC) and CredSpr are also positively 

significant with only PTFSBD factor showing negative but significant exposure. India and 

Latin America indices both have insignificant liquidity exposure with SP and CredSpr 

positively significant for India and the equity factors (SP and SCLC) and CredSpr positively 

significant for Latin America. Russia/Eastern Europe index have similar exposure as Latin 

America. Total index for emerging markets however have a positively significant as equaled 

by only global index in this main strategy. This two are quite similar in the ways they are 

constructed giving that global invests in a pool of emerging markets equity across the globe 

and total index combines this emerging markets and try to take long/short positions as the 

market situation unfolds.  

 

Fund of hedge funds Strategy indices 

 

Generally, fund of funds invests in different managers’ funds i.e. different managers’ strategies 

to benefit from conflicting performance which may arise as a result of short falls and upward 

movement in this funds. The composition of this funds is further justified by a positive 

exposure to liquidity factor across all of its sub-strategies or indices; composite, conservative, 

diversified, strategic, fund weight composite and market defensive as reported in table 10.  

 

Macro Strategy indices 

 

Macro strategy as reported in table 11, is based on investing aimed at capturing the movements 

in the underlying economic variables in relation to the respective equity, fixed income, 

commodity, currency etc. Active trading index demonstrates taking positions and managing 

this positions through high-frequency trading of different assets simultaneously. This index is 

positively insignificant to liquidity factor. Only CredSpr factor has significant exposure of 

0.049(2.021) and alpha is inversely significant explaining the negative factor(s) relationship 

not explained in this model. Commodity macro invests primarily in agriculture, energy or other 

natural resources market. This index is quite volatile due to the effect of macro-economic 

variables such as weather, regulation etc. This is evident in it insignificant exposure across all 
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factors except PTFSCOM which is designed to track the performance of the commodity market 

in itself. 

 

 Trading currency have been verified to generate significant returns most especially using the 

carry trade which trades on the differences of two currencies given the discrepancy in their 

local interest rates. This index has only positive exposure to the PTFSFX factor which is look-

back straddle on foreign exchange options. Discretionary thematic index invests based on 

classified analysis by investment professionals who analyses different macro-economic 

variables and conclude base on expected future prospects, the liquidity factor is not a 

significant factor in this index while SP and Credspr both have high significant betas of 

0.059(4.634) and 0.169(5.958) respectively. 

 

 Multi-strategy macro combines the different macro sub-strategies in both discretionary and 

systematic to provide hedge in bad times of a particular strategy. This index records a positive 

but insignificant exposure to liquidity factor but the SP and Credspr are however explaining 

the returns to this index. Systematic diversifies which uses optimized trading techniques inform 

of mathematical representation, algorithms etc. is positively significant in exposure to liquidity 

factor. Notably this index is significant across all factors except CGS10 and PTFSFX. This is 

explained by the sophistication of this index which optimize different situations that may yield 

positive returns as well as minimize reduce risk.  

 

Relative Value Strategy Indices 

 

Relative value strategies are based on investing with the notion of realizing value difference in 

a pool of securities. Asset backed index is a form of fixed income investment strategy using a 

method of investing aimed at ripping the profits arising from spread in different securitized 

fixed income securities such as loans, receivables, machinery etc. In table 10, the asset backed 

index shows low and insignificant exposure to liquidity 0.008(0.713) and the positively 

significant exposure to Credspr 0.247(6.263) explains the uses of credit tool in this index. 

Meanwhile, PTFSBD the option based factor on bonds is negatively related to returns in this 

index implying the absorption of shocks that can be achieved with this factor in this index 

investing. The high positively significant alpha 0.056(6.762) is evidence of more likelihood of 

externality effect on this index. Convertible arbitrage invests in one or more convertible fixed 

income instruments to take advantage of the spread between convertible and non-convertible 
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securities of same issuer. Liquidity factor is insignificantly low in this index with most 

explanation due to SP 0.100(4.412) and Credspr 0.586(11.560). 

 

Corporate strategy is predicated on spread realization between common instruments where 

instruments include convertible fixed income securities. This index significantly has positive 

exposure to liquidity due to the fact that it is tends to thrive more in times of adequate market 

liquidity and otherwise in liquidity crisis period. Also significant are the SP, SCLC, Credspr 

and PTFSBD factors with the later only having an inverse relationship reasonably as a result 

of the opposite movement of options in the bond market. As described in corporate index is 

similar to sovereign index with the difference being in sovereign bonds design to track the 

spread in government bonds or other fixed income as oppose corporate fixed income securities. 

Negative but insignificant exposure is observed in this index to liquidity factor majorly as a 

result of government strength in providing better outlet to explore even in times of liquidity 

crisis. 

 

Trading volatility has gained popularity over the years and investing this index involves mix 

of different strategies with long, short or neutral to implied volatility including both exchange 

and OTC products. Only Credspr with strong positively significant exposure of 0.187(6.006) 

explains the returns to this index in the model, a negatively significant alpha suggests other 

inversely related factors not explained by this model. In yield alternatives, liquidity is 

negatively insignificant whereas a combination of the different relative value strategy in a 

multi-strategy index show a positively significant liquidity exposure. High alpha significance 

further strengthen the need to look beyond these factors for explanation of returns behavior in 

this indices. The design of funds allowing it to combine strategies and methods sometimes 

makes return behavior relatively difficult to observe.  

 

4.2 Liquidity exposure of investable (HFRX) hedge funds style indices. 

 

The investable index is designed to allow index providers mimic investment style to suit 

different client’s need. It is based on open to investment funds only and does not include closed 

funds. This has been said to provide investors with more liquidity (up to weekly) and daily 

pricing allowing for transparency. We take a look of the exposure of the returns on strategies 

to liquidity factor. Understanding the description of the investable indices is important so as to 

know the distribution as well as the risk-adjusted returns to them. MEANER in appendix 3, is 



  49 
 

the average monthly excess returns of the respective index from the start date till December 

2014. STDR and STDER is the standard deviation of raw returns and excess returns 

respectively. The use of excess returns is justified as earlier described in the non-investable 

funds has been motivated by the wide use in research and analysis and specifically in the factors 

used in this research. Typically, most returns have positive mean returns except short bias, 

foreign exchange hedge: equally weighted strategies Swiss franc (CHF) and the equally 

weighted strategies JPY etc. The standard deviation of both raw and excess returns have very 

little difference implying little significance in the use of either. Indices characterized by 

aggressive style are more volatile than conservative style indices with more than 10 standard 

deviations as oppose the lower than 10 figures for conservative indices. Importantly, reported 

returns may likely be smoother than true economic returns, which will understate volatility and 

increase risk-adjusted performance measures such as the Sharpe ratio as described by 

Getmansky et al. (2004).  

  

4.2.1 Investable (HFRX) funds exposure to liquidity factor only. 

 

The indices are examined here to understand how they fair in time of liquidity crises as 

measured by the return reversal induced by order flow as measured by the pastor and 

Stambaugh liquidity series. 

 

In table 13, we present equity hedge strategy, a strategy aimed at providing reflection 

performance of equity fund universe are regarded as equity hedge. This is one of the most 

common strategy of investing in hedge funds with popular sub-strategies like the short bias, 

fundamental value, fundamental growth etc. This is quite popular because hedge funds use 

commonly short selling strategy of assets (equity) to take advantage of mispricing or 

undervaluation that may exist with the prospect of making profits when the price or value 

eventually converge at a later date. Indices in the strategy except equity market neutral and 

multi-strategy all have significant exposure with the short bias index exhibiting an inverse but 

significant exposure to liquidity. Short bias is almost a contrarian strategy and this explains the 

inverse relationship with liquidity factor.  

 

Macro strategies is the other strategy reported in table 13. This strategy typically comprises of 

funds with special characteristics defined by the movements in the economic variables and 

their effect on the assets (equity, currency, commodity or fixed income). Active trading for 
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example is based on high frequency trading aimed at taking positions to rip turnover or leverage 

with both discretionary and systematic macro approach. Active trading, Macro/CTA, currency 

and multi-strategy all have positive and are significantly explained by liquidity factor. 

Meanwhile commodity designed index (commodity, commodity-agriculture, commodity-

energy, commodity-metal) discretionary thematic and systematic diversified are insignificantly 

explained by liquidity factor. The commodity designed indices are based on funds investing in 

commodity products which are typically non-liquid and as such little is the effect of liquidity 

in the market of the respective underlying assets. 

 

One of the most popular strategy of investing in hedge funds is the relative value presented in 

table 14; a strategy designed to take advantage of relative difference that can exist in 

relationship between multiple securities. These strategies are however specifically divided into 

indices that invest in specific asset class e.g. the fixed-income: asset backed, convertible 

arbitrage, corporate sovereign etc. Yield alternatives, energy infrastructure, real estate and most 

specifically the volatility index. These indices all have positive exposure to liquidity factor 

with only FI-asset backed with insignificant exposure of 0.027(1.691). Most of the index in 

this strategy have significant alpha with asset backed showing of course very high t-statistics 

of 0-103(8.820). The significance of energy infrastructure index alpha for example is can be 

explained by the instability that may arise in the energy market given the fundamentals behind 

the products and also the specific risks inherent in underlying assets in asset back index. The 

regional strategy equally reported in table 14 focus is aimed at reflecting performance of hedge 

fund universe in different regions. This index provides a basis for analyzing fund performance 

in this regions and the opportunity it provides for investors. All indices are positively explained 

by liquidity factor with only Japan, Russia/Eastern Europe, North America and multi-region 

indices having insignificant alphas. Both strategy (relative and regional) have very low r-

square, typically less than or just above 10%. 

 

Emerging markets are growing markets around the world with diverse investment 

opportunities. Hedge fund indices in these market are designed to reflect the performance in 

hedge fund universe in emerging markets across the globe. Specifically, the indices are based 

on individual market characteristics and as such differs in the way they may respond to different 

situations including liquidity pressure. This markets have witnessed more fund investment 

during the last years due to its potentials. We report the liquidity exposure of the different 

investable indices table 15.  
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Table 13.                  

EQUITY HEDGE                                         MACRO                                            

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Energy/Basic Materials  0.023 0.191*** 0.101   Macro/CTA  0.035 0.051* 0.023 

 (0.596) (3.640)    (1.760) (2.176)  

Equity Market Neutral  -0.010 0.011 0.005  Active Trading  0.042** 0.054** 0.065 

 (-1.082) (1.044)    (3.038) (2.854)  

Fundamental Growth 0.031 0.137** 0.079  Commodity  0.028 -0.011 0.001 

 (1.005) (3.188)    (1.256) (-0.373)  

Fundamental Value  -0.006 0.143*** 0.142  Commodity-Agriculture  0.020 0.041 0.013 

 (-0.246) (4.414)    (0.810) (1.227)  

Multi-Strategy 0.053 0.083 0.023  Commodity-Energy  0.012 0.095 0.029 

 (1.442) (1.650)    (0.291) (1.677)  

Quantitative Directional 0.034 0.063* 0.041  Commodity-Metals 0.058 0.077 0.005 

 (1.661) (2.238)    (0.780) (0.750)  

Short Bias  -0.063 -0.107* 0.039  Currency  -0.011 0.056** 0.062 

 (-1.773) (-2.186)    (-0.792) (2.798)  

Technology/Healthcare  0.065** 0.099** 0.086  Discretionary Thematic  0.049 0.012 0.001 

 (3.010) (3.324)    (1.832) (0.336)  

Equity Hedge (total) 0.038* 0.085*** 0.065  Multi-Strategy  0.040* 0.052* 0.037 

 (1.978) (3.745)    (2.242) (2.117)  

     Systematic Diversified CTA  0.032 0.035 0.006 

            (1.053) (0.840)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 14.  Investable (HFRX) funds exposure to liquidity factor only in relative value and regional strategies 

                 

RELATIVE VALUE     REGIONAL    

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Energy Infrastructure  0.087** 0.197*** 0.156  Asia Composite  0.047* 0.105** 0.076 

 (2.860) (4.666)    (2.034) (3.260)  

FI-Asset Backed  0.103*** 0.027 0.024  Asia Equally Weighted  0.050* 0.105** 0.077 

 (8.820) (1.691)    (2.208) (3.301)  

FI-Convertible Arbitrage  -0.004 0.071* 0.024  Asia with Japan Index 0.062** 0.098** 0.076 

 (-0.132) (2.230)    (2.899) (3.278)  

FI-Corporate  0.026 0.101*** 0.109  Japan Index 0.033 0.118** 0.078 

 (1.362) (3.801)    (1.302) (3.305)  

FI-Sovereign  0.016 0.112** 0.091  Multi-Region  0.009 0.057** 0.051 

 (0.680) (3.433)    (0.572) (2.509)  

Multi-Strategy  0.045* 0.052* 0.033  North America 0.019 0.067** 0.084 

 (2.365) (2.012)    (1.271) (3.281)  

Real Estate  0.012 0.087** 0.059  Northern Europe  0.036** 0.059** 0.074 

 (0.510) (2.717)    (2.550) (3.069)  

Volatility  0.024 0.045* 0.036  Russia/Eastern Europe 0.011 0.158* 0.049 

 (1.641) (2.202)    (0.232) (2.469)  

Yield Alternative  0.059* 0.158*** 0.121  Western/Pan Europe  0.050* 0.111*** 0.099 

 (2.074) (4.026)    (2.215) (3.592)  

Arbitrage  0.017 0.069*** 0.060      

  (1.060) (3.605)             

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 



  53 
 

Table 15. Investable (HFRX) funds exposure to liquidity factor only in emerging markets and FX-hedged strategies 

                 

EMERGING MARKETS     FX HEDGED    

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Asia ex-Japan Index 0.053 0.100* 0.033  Eql Wgh Strategies CHF  -0.023 0.089*** 0.118 

 (1.565) (2.115)    (-1.360) (3.886)  

BRIC Index 0.073 0.187** 0.066  Eql Wgh Strategies EUR  -0.008 0.085*** 0.105 

 (1.550) (2.895)    (-0.527) (4.034)  

Brazil Index 0.013 0.149* 0.054  Eql Wgh Strategies GBP -0.007 0.092*** 0.121 

 (0.305) (2.596)    (-0.418) (3.944)  

China Index 0.105** 0.085 0.022  Equity Hedge EUR  -0.011 0.137*** 0.127 

 (2.742) (1.624)    (-0.502) (4.491)  

Composite  0.058 0.104* 0.053  Event Driven EUR  0.012 0.104*** 0.104 

 (1.865) (2.437)    (0.676) (4.023)  

India  0.090 0.262** 0.057  Global CAD  0.029* 0.079*** 0.092 

 (1.264) (2.675)    (1.978) (4.529)  

Korea  -0.007 0.126 0.026  Global CHF  0.012 0.079*** 0.095 

 (-0.112) (1.472)    (0.800) (4.603)  

Latin America  0.043 0.119** 0.058  Global EUR  0.020 0.089*** 0.109 

 (1.326) (2.683)    (1.350) (4.819)  

MENA  0.062 0.148** 0.076  Global  GBP  0.037** 0.079*** 0.092 

 (1.786) (3.115)    (2.555) (4.527)  

Multi-strategy 0.053 0.131** 0.062  Global JPY 0.005 0.080*** 0.100 

 (1.541) (2.787)    (0.364) (4.727)  

Russia  0.039 0.237** 0.062  Macro/CTA EUR  -0.001 0.027 0.006 

 (0.628) (2.799)    (-0.054) (0.889)  

Total 0.041 0.131** 0.090  RV Arbitrage EUR  -0.010 0.114*** 0.083 

  (1.467) (3.426)       (-0.435) (3.555)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 



  54 
 

Table 16. Investable (HFRX) funds exposure to liquidity factor only in global and thematic strategies 

                 

GLOBAL     THEMATIC    

 ALPHA LIQ _RSQ_   ALPHA LIQ _RSQ_ 

Absolute Return  0.007 0.041*** 0.089  Alternative Energy 0.031 0.200** 0.070 

 (0.950) (4.438)    (0.590) (2.818)  

Aggregate  0.027 0.094*** 0.127  Diversity  0.062*** 0.059** 0.052 

 (1.637) (4.143)    (4.218) (2.785)  

Equal Weighted Strategies  0.020 0.056*** 0.081  Diversity Women 0.021 0.083*** 0.141 

 (1.776) (4.217)    (1.349) (3.930)  

Total 0.030* 0.078*** 0.092  FX - Credit 0.052** 0.054* 0.041 

 (2.071) (4.516)    (3.016) (2.258)  

Market Directional 0.040 0.097*** 0.070  MLP  0.165*** 0.021 0.001 

 (1.905) (3.903)    (3.746) (0.294)  

     FX Opportunity EUR  0.045** 0.052* 0.047 

            (2.703) (2.289)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 17. Investable (HFRX) funds exposure to liquidity factor only in event-driven strategies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 

 

 

 

EVENT-DRIVEN    

 ALPHA LIQ _RSQ_ 

ED: Activist  0.059 0.204** 0.092 

 (1.380) (3.464)  

ED: Credit Arbitrage  0.059*** 0.057** 0.089 

 (4.830) (3.386)  

ED: Distressed Restructuring  0.012 0.077*** 0.071 

 (0.717) (3.920)  

ED: Merger Arbitrage  0.031*** 0.011 0.007 

 (3.726) (1.170)  

ED: Multi-Strategy  0.040 0.173*** 0.158 

 (1.479) (4.709)  

ED: Special Situations  0.005 0.128*** 0.122 

 (0.206) (4.055)  

ED: Event Driven (total) 0.028 0.077*** 0.078 

  (1.824) (4.131)   
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Emerging markets indices have been structured to benefit from the most interesting markets 

such as the MENA (Middle east/Africa), China, BRIC (the Brazil, Russia, India and China 

index) etc. All but China and Korea index have positively significant exposure to liquidity 

factor. Interestingly, Korean markets show an inverse though insignificant alpha. The r-square 

for models are very low for these liquidity factor only models. 

 

Equally reported on table 15 is the foreign exchange hedged (FX-hedged) indices exposure to 

liquidity factor. Foreign exchange hedged index are built on the motive of providing 

performance of fund universe in different currencies for the sub-strategies in other funds. This 

typically is based on the currency exposure that arises as a result of changes in exchange of 

funds currencies and the respective strategies or sub-strategies. Equity hedge strategies EUR 

for example are funds taking care of the exchange rate differentials for equity hedge indices 

domiciled in other currencies. However, all index in this strategy but Macro/CTA EUR are 

positively significant in exposure to liquidity factor. Macro/CTA EUR involving funds in 

Macro and Commodity trading advisors fund universe with EUR currencies have also a 

negatively insignificant alpha. We shall seek for the explanation in the next part of this research 

where we include other factors (Fung and Hsieh 7-factors).  

  

The global and thematic sub-strategies (indices) exposure to liquidity is examined in table 16. 

All indices (absolute return, aggregate, equal weighted, market directional and total index) in 

global strategy all have positively significant exposure to liquidity factor. Only total index has 

a significant alpha, we shall see in the model including the Fung and Hsieh factors if no other 

factor explains returns to the other global strategy indices with insignificant alpha. R-squares 

are typically less than 10%, a signal of low fit and perhaps unreliability of the model. The 

thematic strategies which invests in a list of sub-strategies that based on special instruments 

e.g. the diversity women index which represents all funds universe owned by women or the 

MLP (Master Limited partnership) specializing in exchange listed partnerships for different 

businesses like transportation, exploration and commodity storage etc. All of the indices except 

MLP in the thematic strategy also indicate positive exposure to the liquidity factor with only 

alternative energy and diversity women having insignificant alpha. The models r-square is low 

for the indices here as well.    
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Taking advantage of events in a company is a strategy used by hedge funds in investing. The 

event driven strategy involves sub-strategies covering different events in a company. Activist 

strategy is an aggressive investment style aimed at investing equities with shareholder’s 

activism to profit from shift in value due to this event. Activist, credit arbitrage, distressed 

restructuring, special situations, multi-strategy and the total event-driven index all show 

positive exposure to liquidity as presented in table 17. All but the merger arbitrage index has 

positive and significant exposure to liquidity factor. Merger arbitrage’s exposure is positive 

but insignificantly exposed to liquidity. This index is designed on difference that arise from the 

value of equities with mergers and or acquisition events.  

 

4.2.2 Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors. 

 

Event Driven Strategy indices. 

 

Activities in firm or equity decisions, corporate fixed income opportunities, merger and 

acquisition, restructuring of distressed securities and other special situations are investment 

basis (index) for the event driven hedge fund strategy. We examine these indices exposure to 

liquidity factor after including the Fung and Hsieh factors in table 18. Distressed restructuring 

index, multi-strategy of event-driven strategy, special situations and total event driven index 

all maintained positive significant exposure to liquidity factor as earlier presented in liquidity 

only factor model after the Fung and Hsieh factors are included. The activist index is exposure 

is not significant to liquidity factor but are significantly explained by SP, SCLC, and Credspr 

factors. The two equity factors evidenced the significance of equity designed risk in the index 

which is aimed at obtaining representation in the companies’ board of director to influence 

policies and decisions. The Credspr exposure built on corporate bonds minus ten-year 

Treasuries suggests that the fixed income securities firms affect the behavior of returns in the 

index. Credit arbitrage positive exposure SP and Credspr factors also describe the essentiality 

of the SP factor which is the excess returns S&P 500 in the corporate fixed income 

opportunities of hedge fund investing. Inverse relationship existing between the CGS10 and 

PTFSBD and credit arbitrage is justified since the two factors define government bonds and 

the look-back straddle on bond options.   
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Table 18. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in event-driven strategies 

EVENTS-DRIVEN                    

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Activist  0.011 0.063 0.575*** 0.219* 0.002 0.383*** -0.012 0.013 -0.001 0.707 

 (0.393) (1.746) (8.879) (2.291) (0.016) (3.751) (-0.672) (0.928) (-0.049)  

Credit Arbitrage  0.050*** 0.023 0.087*** 0.002 -0.087* 0.146*** -0.012 0.003 -0.007 0.552 

 (5.294) (1.763) (3.781) (0.064) (-2.216) (4.028) (-1.859) (0.640) (-1.273)  

Distressed Restructuring  -0.003 0.043** 0.109*** 0.093** -0.083 0.135* -0.025** -0.003 -0.007 0.363 

 (-0.227) (2.505) (3.581) (2.624) (-1.446) (2.131) (-2.996) (-0.431) (-0.852)  

Merger Arbitrage  0.021** -0.005 0.079*** 0.039* 0.034 0.089** -0.006 0.008* -0.005 0.265 

 (2.847) (-0.587) (4.999) (2.149) (1.130) (2.680) (-1.285) (2.048) (-1.074)  

Multi-Strategy  0.021 0.095** 0.236*** -0.126 -0.052 0.348*** -0.006 0.016 -0.032** 0.529 

 (0.974) (3.168) (4.438) (-1.610) (-0.574) (4.142) (-0.448) (1.421) (-2.582)  

Special Situations  -0.016 0.054* 0.215*** 0.028 -0.037 0.294*** -0.007 0.001 -0.021* 0.630 

 (-0.965) (2.448) (5.403) (0.482) (-0.540) (4.681) (-0.692) (0.118) (-2.290)  

Event Driven (total) 0.007 0.030* 0.169*** 0.130*** -0.035 0.222*** -0.021** 0.003 -0.014* 0.606 

  (0.623) (2.336) (7.432) (4.921) (-0.817) (4.662) (-3.377) (0.509) (-2.212)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 19. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in equity hedge 

EQUITY HEDGE                    

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Energy/Basic Materials  0.006 0.103* 0.343*** 0.088 -0.324* 0.152 -0.013 0.008 -0.005 0.442 

 (0.194) (2.298) (4.299) (0.749) (-2.380) (1.207) (-0.603) (0.478) (-0.260)  

Equity Market Neutral  -0.013 0.015 -0.007 0.049* -0.001 -0.047 -0.020*** 0.010* -0.007 0.120 

 (-1.430) (1.362) (-0.387) (2.192) (-0.014) (-1.153) (-3.689) (2.044) (-1.239)  

Fundamental Growth 0.004 0.066 0.301*** 0.017 -0.098 0.199 -0.024 0.016 0.022 0.406 

 (0.160) (1.763) (4.521) (0.173) (-0.857) (1.888) (-1.301) (1.126) (1.427)  

Fundamental Value  -0.022 0.071** 0.319*** -0.014 -0.148* 0.102 -0.005 0.008 -0.008 0.611 

 (-1.267) (2.991) (7.558) (-0.230) (-2.058) (1.529) (-0.466) (0.894) (-0.807)  

Multi-Strategy 0.012 -0.020 0.502*** 0.202** -0.237** 0.033 -0.047** 0.013 0.018 0.713 

 (0.556) (-0.684) (9.457) (2.580) (-2.612) (0.389) (-3.268) (1.151) (1.441)  

Quantitative Directional 0.023 0.037 0.207*** 0.136* -0.028 -0.084 -0.001 0.005 0.022* 0.308 

 (1.179) (1.441) (4.485) (1.994) (-0.351) (-1.156) (-0.114) (0.549) (2.035)  

Short Bias  -0.018 -0.008 -0.520*** 

-

0.465*** -0.018 -0.028 0.022* -0.008 -0.014 0.808 

 (-1.024) (-0.341) (-12.28) (-7.440) (-0.252) (-0.421) (1.916) (-0.844) (-1.413)  

Technology/Healthcare  0.050** 0.053* 0.243*** 0.141* -0.075 -0.023 -0.006 0.000 0.005 0.453 

 (2.705) (2.128) (5.445) (2.138) (-0.988) (-0.329) (-0.531) (-0.040) (0.458)  

Equity Hedge (Total) 0.012 0.029 0.292*** 0.161*** 0.038 0.142* -0.008 0.007 -0.004 0.536 

  (0.867) (1.715) (9.718) (4.596) (0.672) (2.263) (-0.999) (0.986) (-0.521)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 20. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in emerging markets 

EMERGING MARKETS                    

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Asia ex-Japan Index 0.019 0.019 0.370*** 0.043 0.011 0.262* -0.012 0.021 0.002 0.363 

 (0.637) (0.459) (4.946) (0.406) (0.090) (2.212) (-0.591) (1.381) (0.111)  

BRIC Index 0.017 0.050 0.556*** -0.024 -0.010 0.395** -0.046 0.031 0.000 0.531 

 (0.470) (1.014) (6.284) (-0.182) (-0.066) (2.825) (-1.926) (1.654) (-0.024)  

Brazil Index -0.042 0.034 0.432*** -0.035 0.081 0.272* -0.052* -0.002 -0.011 0.473 

 (-1.235) (0.731) (5.205) (-0.283) (0.573) (2.076) (-2.306) (-0.111) (-0.589)  

China Index 0.080* 0.006 0.275** 0.045 -0.121 0.306* -0.016 0.011 0.013 0.284 

 (2.226) (0.120) (3.156) (0.353) (-0.813) (2.229) (-0.661) (0.583) (0.638)  

Composite  0.034 0.021 0.182** -0.044 -0.003 0.484*** -0.004 0.004 -0.001 0.451 

 (1.296) (0.581) (2.985) (-0.474) (-0.025) (5.047) (-0.243) (0.329) (-0.083)  

India  0.017 0.086 0.773*** -0.159 0.056 0.630** -0.059 0.083** 0.011 0.421 

 (0.277) (1.032) (5.208) (-0.725) (0.222) (2.689) (-1.462) (2.650) (0.311)  

Korea  -0.094* -0.061 0.639*** 0.187 0.527** 0.114 -0.038 -0.005 -0.023 0.555 

 (-1.983) (-0.914) (6.121) (1.101) (2.761) (0.717) (-1.224) (-0.198) (-0.835)  

Latin America  0.003 0.021 0.369*** -0.097 -0.017 0.252** -0.035* -0.001 0.001 0.525 

 (0.102) (0.615) (6.036) (-1.081) (-0.161) (2.609) (-2.092) (-0.088) (0.070)  

MENA  0.037 0.036 0.497*** 0.017 -0.275** 0.131 -0.008 0.008 -0.004 0.668 

 (1.630) (1.176) (9.035) (0.206) (-2.931) (1.507) (-0.549) (0.713) (-0.312)  

Multi-strategy 0.010 0.017 0.436*** -0.124 0.028 0.358*** -0.020 0.003 0.007 0.580 

 (0.412) (0.512) (7.152) (-1.378) (0.267) (3.723) (-1.215) (0.249) (0.495)  

Russia  -0.017 0.073 0.660*** -0.078 -0.171 0.323 -0.050 0.017 -0.025 0.446 

 (-0.330) (1.030) (5.239) (-0.421) (-0.796) (1.623) (-1.468) (0.645) (-0.857)  

Total 0.012 0.041 0.340*** -0.066 -0.083 0.239** -0.020 0.009 -0.007 0.592 

  (0.586) (1.499) (6.890) (-0.901) (-0.985) (3.066) (-1.526) (0.857) (-0.618)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 21. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in global strategies 

GLOBAL               Panel A   

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Absolute Return  0.000 0.028*** 0.048** 0.017 0.007 0.084** -0.009* 0.005 -0.005 0.255 

 (0.008) (3.157) (3.071) (0.944) (0.227) (2.560) (-2.115) (1.363) (-1.038)  

Aggregate  0.011 0.041** 0.189*** 0.006 -0.065 0.165*** -0.009 0.002 0.001 0.636 

 (0.922) (2.575) (6.693) (0.151) (-1.360) (3.705) (-1.191) (0.359) (0.218)  

Equal Weighted Strategies  0.002 0.024* 0.107*** 0.075*** 0.031 0.233*** -0.013** 0.003 -0.006 0.554 

 (0.248) (2.404) (6.162) (3.707) (0.932) (6.398) (-2.625) (0.634) (-1.116)  

Total 0.010 0.041** 0.154*** 0.118*** 0.068 0.207*** -0.008 0.004 -0.002 0.450 

 (0.807) (2.911) (6.151) (4.044) (1.439) (3.951) (-1.093) (0.671) (-0.279)  

Market Directional 0.010 0.031 0.278*** 0.180*** -0.003 0.321*** -0.013 0.013 -0.009 0.607 

  (0.719) (1.823) (9.206) (5.135) (-0.054) (5.089) (-1.519) (1.770) (-1.036)   

THEMATIC                Panel B   

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Alternative Energy -0.010 0.065 0.536*** 0.175 -0.101 0.362* 0.015 -0.011 0.013 0.525 

 (-0.239) (1.170) (5.605) (1.204) (-0.606) (2.415) (0.587) (-0.528) (0.569)  

Diversity  0.039** 0.018 0.178*** 0.074 -0.051 0.099* -0.012 0.008 0.006 0.492 

 (3.290) (1.120) (6.011) (1.792) (-1.143) (2.116) (-1.582) (1.427) (0.879)  

Diversity Women 0.008 0.040 0.175*** 0.055 -0.021 0.037 -0.014* 0.005 -0.011 0.721 

 (0.765) (2.978) (7.809) (1.510) (-0.532) (1.038) (-2.168) (0.940) (-1.827)  

FX - Credit 0.035** 0.000 0.088** 0.008 -0.080 0.326*** -0.019** 0.003 -0.009 0.652 

 (3.091) (0.003) (3.184) (0.197) (-1.679) (7.444) (-2.570) (0.526) (-1.483)  

MLP  0.119** -0.031 0.170 -0.106 -0.263 0.120 -0.029 -0.016 -0.033 0.309 

 (2.645) (-0.481) (1.865) (-0.733) (-1.558) (0.793) (-1.106) (-0.711) (-1.381)  

FX Opportunity EUR  0.039** 0.012 0.129*** -0.023 -0.089 0.135* 0.003 0.004 -0.008 0.372 

  (2.636) (0.611) (3.697) (-0.434) (-1.468) (2.459) (0.266) (0.558) (-0.980)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 22. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in regional strategies 

REGIONAL                    

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Asia Composite  0.027 0.050 0.248*** 0.044 -0.056 0.171* -0.007 0.014 0.004 0.404 

 (1.318) (1.791) (4.915) (0.609) (-0.682) (2.144) (-0.506) (1.349) (0.321)  

Asia Equally Weighted  0.031 0.051 0.242*** 0.043 -0.064 0.166* -0.007 0.013 0.005 0.399 

 (1.523) (1.863) (4.821) (0.607) (-0.788) (2.092) (-0.524) (1.321) (0.478)  

Asia with Japan Index 0.048* 0.061* 0.189*** 0.038 -0.047 0.104 -0.009 0.021* 0.001 0.292 

 (2.313) (2.162) (3.701) (0.522) (-0.568) (1.295) (-0.629) (2.071) (0.103)  

Japan Index 0.023 0.075* 0.167** 0.043 -0.156 0.132 -0.001 -0.003 0.014 0.254 

 (0.887) (2.166) (2.657) (0.486) (-1.522) (1.333) (-0.066) (-0.250) (0.947)  

Multi-Region  0.002 0.033 0.119** 0.011 -0.093 -0.004 -0.011 0.004 0.005 0.230 

 (0.116) (1.487) (3.015) (0.185) (-1.385) (-0.068) (-1.048) (0.468) (0.512)  

North America 0.006 0.030 0.152*** 0.040 -0.046 0.062 -0.008 -0.001 0.000 0.455 

 (0.497) (1.741) (5.001) (0.891) (-0.881) (1.293) (-1.014) (-0.084) (-0.014)  

Northern Europe  0.029* 0.033 0.059 0.018 -0.016 0.086 -0.003 -0.008 -0.015* 0.298 

 (2.167) (1.829) (1.803) (0.366) (-0.292) (1.683) (-0.287) (-1.098) (-2.005)  

Russia/Eastern Europe -0.032 0.041 0.443*** -0.026 -0.166 0.280 -0.050 0.020 -0.011 0.425 

 (-0.803) (0.757) (4.623) (-0.184) (-1.010) (1.852) (-1.924) (0.979) (-0.517)  

Western/Pan Europe  0.034 0.067* 0.161** -0.022 -0.090 0.120 -0.021 0.008 0.001 0.320 

  (1.588) (2.310) (3.098) (-0.294) (-1.015) (1.466) (-1.461) (0.770) (0.088)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 23. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in FX-hedged strategies 

FX-HEDGED                             

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Eql Wgh Strategies CHF  -0.038** 0.033* 0.151*** -0.016 -0.041 0.240*** -0.005 -0.004 -0.006 0.667 

 (-3.393) (2.141) (5.569) (-0.398) (-0.886) (5.617) (-0.640) (-0.737) (-0.895)  

Eql Wgh Strategies EUR  -0.031** 0.033* 0.154*** 0.011 -0.001 0.268*** -0.005 0.000 -0.006 0.654 

 (-3.085) (2.365) (6.181) (0.309) (-0.023) (6.711) (-0.742) (0.062) (-0.978)  

Eql Wgh Strategies GBP -0.023* 0.035* 0.150*** -0.015 -0.037 0.241*** -0.005 -0.004 -0.006 0.654 

 (-1.962) (2.233) (5.359) (-0.349) (-0.772) (5.466) (-0.650) (-0.711) (-0.824)  

Equity Hedge EUR  -0.046** 0.060* 0.326*** 0.040 -0.023 0.218*** -0.005 0.004 -0.002 0.693 

 (-3.333) (3.091) (9.455) (0.829) (-0.438) (3.947) (-0.557) (0.574) (-0.234)  

Event Driven EUR  -0.014 0.042* 0.207*** 0.038 -0.038 0.244*** -0.007 0.003 -0.019** 0.649 

 (-1.099) (2.417) (6.662) (0.890) (-0.812) (4.920) (-0.900) (0.517) (-2.685)  

Global CAD  0.008 0.041** 0.157*** 0.119*** 0.079 0.227*** -0.007 0.003 -0.002 0.465 

 (0.634) (2.898) (6.223) (4.064) (1.656) (4.316) (-1.058) (0.478) (-0.295)  

Global CHF  -0.009 0.042** 0.152*** 0.121*** 0.075 0.219*** -0.008 0.003 -0.002 0.466 

 (-0.809) (3.016) (6.156) (4.211) (1.608) (4.236) (-1.120) (0.529) (-0.346)  

Global EUR  -0.004 0.048** 0.142*** 0.135*** 0.087 0.243*** -0.008 0.002 -0.004 0.485 

 (-0.316) (3.163) (5.281) (4.584) (1.868) (4.647) (-1.123) (0.373) (-0.519)  

Global  GBP  0.016 0.042** 0.154*** 0.118*** 0.076 0.219*** -0.007 0.003 -0.002 0.451 

 (1.370) (2.916) (6.066) (4.007) (1.590) (4.128) (-1.005) (0.537) (-0.304)  

Global JPY -0.016 0.044** 0.152*** 0.122*** 0.075 0.209*** -0.008 0.004 -0.002 0.472 

 (-1.364) (3.186) (6.299) (4.355) (1.650) (4.150) (-1.175) (0.638) (-0.230)  

Macro/CTA EUR  -0.009 0.022 0.076 0.021 0.069 0.046 0.010 0.009 0.031** 0.107 

 (-0.418) (0.725) (1.399) (0.275) (0.857) (0.534) (0.726) (0.887) (2.552)  

RV Arbitrage EUR  -0.040** 0.035 0.140*** -0.079 -0.064 0.588*** -0.013 0.004 -0.016* 0.712 

  (-2.926) (1.818) (4.094) (-1.664) (-1.244) (10.767) (-1.483) (0.647) (-2.009)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 24. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in macro strategies 

MACRO                    

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

 Macro/CTA  0.026 0.051* 0.081 0.132** 0.149 -0.022 0.008 0.010 0.025* 0.125 

 (1.350) (2.146) (1.958) (2.732) (1.905) (-0.259) (0.725) (1.014) (2.132)  

Active Trading  0.042** 0.052** 0.039 -0.082 -0.057 -0.010 -0.006 0.012 0.008 0.143 

 (2.875) (2.633) (1.112) (-1.601) (-0.962) (-0.184) (-0.665) (1.625) (0.987)  

Commodity  0.030 -0.006 0.058 0.104 -0.123 -0.101 -0.003 0.011 0.034** 0.151 

 (1.309) (-0.202) (1.072) (1.299) (-1.316) (-1.175) (-0.211) (0.966) (2.714)  

Commodity-Agriculture  0.009 0.026 0.037 -0.001 0.035 0.247** -0.011 0.026* 0.031* 0.168 

 (0.348) (0.797) (0.624) (-0.008) (0.344) (2.642) (-0.704) (2.118) (2.302)  

Commodity-Energy  0.001 0.044 0.094 -0.184 -0.018 0.232 0.003 -0.007 0.011 0.094 

 (0.019) (0.719) (0.919) (-1.107) (-0.098) (1.444) (0.088) (-0.298) (0.420)  

Commodity-Metals 0.011 0.025 0.201 0.466 0.490 0.389 -0.004 0.003 0.047 0.103 

 (0.135) (0.237) (1.065) (1.679) (1.521) (1.309) (-0.073) (0.066) (1.081)  

Currency  -0.008 0.048* 0.048 0.036 -0.066 0.016 0.008 0.012 -0.003 0.130 

 (-0.495) (2.332) (1.309) (0.664) (-1.050) (0.279) (0.762) (1.566) (-0.399)  

Discretionary Thematic  0.028 -0.031 0.153* 0.024 0.008 0.166 -0.015 0.000 0.016 0.172 

 (1.060) (-0.859) (2.374) (0.250) (0.074) (1.634) (-0.887) (-0.008) (1.098)  

Multi-Strategy  0.027 0.026 0.123** 0.023 -0.024 0.133* -0.018 0.027** 0.014 0.310 

 (1.610) (1.150) (3.084) (0.388) (-0.350) (2.104) (-1.632) (3.252) (1.481)  

Systematic Diversified CTA  0.054 0.078 -0.038 0.042 0.048 -0.146 0.047* 0.012 0.038* 0.256 

  (1.850) (1.985) (-0.545) (0.404) (0.399) (-1.314) (2.435) (0.834) (2.319)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values. 
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Table 25. Investable (HFRX) indices exposure to liquidity after including Fung and Hsieh 7-factors in relative value strategies  

RELATIVE VALUE                   

 ALPHA LIQ SP SCLC CGS10 Credspr PTFSBD PTFSFX PTFSCOM _RSQ_ 

Energy Infrastructure  0.061* 0.114** 0.218*** -0.070 -0.166 0.303** -0.040* 0.005 -0.021 0.546 

 (2.448) (3.397) (3.640) (-0.794) (-1.630) (3.210) (-2.454) (0.390) (-1.538)  

FI-Asset Backed  0.094*** -0.001 0.043 -0.031 0.018 0.174*** -0.002 -0.008 -0.004 0.357 

 (9.010) (-0.046) (1.704) (-0.829) (0.425) (4.364) (-0.274) (-1.458) (-0.738)  

FI-Convertible Arbitrage  -0.040 0.004 0.078 0.004 0.114 0.817*** -0.012 -0.016 -0.018 0.449 

 (-1.888) (0.175) (1.728) (0.074) (1.346) (8.674) (-0.964) (-1.498) (-1.393)  

FI-Corporate  0.006 0.039* 0.113*** 0.003 0.000 0.367*** -0.010 -0.012 -0.005 0.671 

 (0.429) (2.201) (3.604) (0.057) (0.004) (7.430) (-1.141) (-1.740) (-0.719)  

FI-Sovereign  -0.008 0.049 0.119** -0.014 0.134 0.383*** -0.001 -0.018 -0.010 0.490 

 (-0.396) (1.850) (2.519) (-0.207) (1.654) (5.127) (-0.055) (-1.792) (-0.894)  

Multi-Strategy  0.027* -0.009 0.100** -0.013 -0.016 0.433*** -0.011 0.010 -0.014* 0.655 

 (2.159) (-0.516) (3.336) (-0.284) (-0.306) (9.152) (-1.359) (1.528) (-2.035)  

Real Estate  -0.013 0.026 0.277*** 0.193** 0.040 0.055 -0.012 0.001 -0.013 0.575 

 (-0.774) (1.132) (6.640) (3.134) (0.557) (0.843) (-1.053) (0.106) (-1.381)  

Volatility  0.021 0.036 -0.023 0.004 -0.049 0.090 -0.008 -0.004 -0.008 0.103 

 (1.342) (1.684) (-0.595) (0.072) (-0.774) (1.478) (-0.798) (-0.466) (-0.861)  

Yield Alternative  0.037 0.088** 0.173** 0.016 -0.164 0.248** -0.034* 0.000 -0.021 0.499 

 (1.555) (2.728) (3.005) (0.191) (-1.669) (2.733) (-2.173) (0.010) (-1.600)  

Arbitrage  -0.005 0.025 0.055* -0.004 -0.017 0.525 -0.020** 0.001 -0.010 0.556 

  (-0.452) (1.766) (2.211) (-0.151) (-0.367) (10.17) (-2.995) (0.213) (-1.440)   

t-statistics are reported in parenthesis with * at 5%, ** at 1% and ***at 0.1% p-values.
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Equity Hedge Strategy Indices. 

 

Equity hedge indices are mostly insignificantly exposed to liquidity factor after including the 

other factors. Energy/basic materials, fundamental value and technology/healthcare however 

are still explained by liquidity factor at 0.103(2.298), 0.071(2.991) and 0.053(2.091) 

respectively (see table 19). As previously observed in non-investable indices, other factors are 

sometimes showing significant explanation to the returns in the index. Energy/basic materials 

for example have significant exposure to SP and CGS10 as well as the liquidity factor and the 

insignificant alpha in this model statistically suggest that only this three factors explain the 

returns to the index. Meanwhile indices with no significant exposure to liquidity are explained 

by other factors. Equity market neutral have significant exposure to SCLC and PTFSFX but an 

inversely significant relationship with PTFSBD. Generally, the models including the 7-factors 

of Fung and Hsieh shows a better fit when compared with the liquidity only models examined 

previously in the equity hedge strategy and the alphas is only significant in 

technology/healthcare and equity hedge total indices. 

 

Emerging markets Strategy Indices. 

 

The characteristics of emerging markets’ strategy are a mirror of the markets of the index itself. 

Index in this strategy reflect the performance of hedge fund universe in the respective market. 

The indices in emerging market all became insignificantly exposed to liquidity factor after 

including other factors in the model to explain their returns as seen in table 20. This result 

differs from earlier observed relationship between the indices and liquidity factor using 

liquidity only factor where China and Korea index where the only insignificant index. Korea 

index which had negative and positive though insignificant alpha and liquidity exposure 

respectively in the earlier model became negatively insignificantly exposed to liquidity factor. 

The inclusion of the other factors means only SP and CGS10 factors significantly explain 

returns to Korea index. In the same vein, all index in the emerging markets have SP and some 

other factors explaining their returns and significant alphas are recorded in China and Korea 

index. The models exhibit a stronger fit than initially observed in the liquidity factor only 

models. The inclusion emerging market factor by Fung and Hsieh in the newly constructed 8-

factor model which uses the MSCI emerging market index monthly total return is expected to 

provide some exposure to the emerging market strategy indices. This factor is however not 

included in this study.  
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Global Strategy Indices 

 

The absolute returns, aggregate, equal weighted strategies and total index of global strategy all 

still maintain a positively significant exposure to liquidity factor even after other factors are 

included in the model (see panel A, table 21). Meanwhile market directional became 

insignificant with the two equity factors (SP and SCLC) and CredSpr factors Fung and Hsieh 

explaining all returns due to this index. All index in this strategy still have an insignificant 

alpha but with a better fit of 50% in average and only absolute return index still having just 

above 20% fit. The indices in this strategy are unique in their investing across the globe to 

cover various funds in their respective characteristic design.  

 

Thematic Strategy Indices. 

 

The special fund investing strategy known as thematic is unique in that the specifics of the 

index characteristics is essential in choosing this funds and further determines the performance 

of the funds in the long term. As shown in panel B of table 21, all indices in this strategy are 

insignificantly exposed to liquidity factor as presented. This is in contrary with the initial result 

obtained in the liquidity factor only model where only MLP (Master Limited Partnership) index 

was the only insignificant index. The behavior of some index changed towards liquidity factor 

after we included the other factors. MLP index now have negative though insignificant 

relationship with the liquidity factor. The MLP index have no significant exposure to the Fung 

and Hsieh factors and the significant alpha to this index indicates other factors not included in 

this model are explaining the returns to this index. A better fit is obtained in this models with 

average r-square of 50% across indices in thematic strategy. The unique feature of the exchange 

listed partnership specialized funds MLP is exhibited in the insignificance across factors. 

Business partnership like transportation, storage service, exploration is subjected to various 

risk that may not be captured by the factors (liquidity and Fung & Hsieh factors) e.g. product 

damage risk in case of commodity storage.    

 

Regional Strategy Indices. 

 

Hedge funds use regional index to reflect the performance of funds in the respective region 

hedge fund universe. This is similar to emerging markets index and the difference just in that 

developed markets (Western/Pan Europe, Northern Europe etc.) are also a regional index. After 
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including other factors in the model, all index with exception of Asia with Japan, Japan and 

Western/Pan Europe indices became insignificantly explained by liquidity factor (see table 22). 

Asia with Japan index significant exposure is mostly explained by the inclusion of Japan which 

is also individually significant in exposure to liquidity. All but Northern Europe index returns 

are explained by SP factor, an indication of the significant concentration of fund investment in 

the equity market of S&P 500. R-square remain low though better than earlier shown in the 

model of liquidity factor only at an average of 33% across all indices. 

   

FX-Hedged Strategy Indices. 

 

Foreign exchange influence on economics, financial interaction of agents and investment 

cannot be overemphasized. Hedge fund strategy indices designed to capture exchange 

differential that may exist in trading hedge funds in different currency to the region or country 

of domiciliary have proven to generate noticeable returns over the years. Table 23, show all 

indices except Macro/CTA EUR and relative value arbitrage EUR in the FX-hedged strategy 

are positive and significantly exposed to liquidity factor in these models including the Fung 

and Hsieh factors. Macro/CTA EUR index only significant factor exposure is in PTFSCOM 

factor, a look-back straddle on commodity futures or options. This result can be explained by 

the impact commodity trading advisors characterized by trading futures, commodity options 

and /or swaps. The alpha of this model is also insignificant at -0.009(-0.418) which statistically 

implies that all index return explanation is due to the commodity factor (PTFSCOM). The r-

square of the Macro/CTA EUR is however small at 10% and the lowest among other index in 

the FX-hedged strategy indices with average r-square of 51%. The significance of other indices 

justifies the need for liquidity in the foreign exchange market.  

 

Macro Strategy Indices. 

 

Economic variables are important characteristic of macro strategies which employs various 

techniques to capture movements and it impacts on the assets. This strategy combines top down 

and bottom up, fundamental techniques as well as the long and short term holding periods in 

the funds. Similar to the liquidity factor only model earlier examined, in this section (table 24), 

Macro/CTA, active trading and currency indices all have significant exposure to liquidity 

factor after including the other factors. Macro multi-strategy index returns however became 

insignificantly explained by liquidity factor after the 7-factors are included with SP, CredSpr 
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and PTFSFX explaining the returns to the index. Equally important is the reverse though 

insignificant relationship witnessed in discretionary thematic index after the inclusion of the 

Fung and Hsieh factors. 

 

 Discretionary thematic index which rely on market data evaluation with emphasis on 

relationship and influences interpreted by individuals making portfolio decisions. This index 

returns’ explanation by only SP (S&P 500) factors at 0.153(2.374) perhaps confirms the 

frequent employment of spread trades in differences identified by managers as inconsistent 

with the expected value. The anticipation by managers for this trade to materialize over certain 

time frame involving mostly contrarian or volatility components also further strengthen the 

possibility of inverse relationship of this index return to liquidity factor. However, despite the 

inclusion of other factors (Fung and Hsieh 7-factors) the indices in macro strategy still have 

relatively low fit averaging 15% with only multi-strategy having 30% fit. This on its own is 

not enough to discredit the model but thus explain the extent of its reliability.  

 

Relative Value Strategy Indices. 

 

Realizing valuation differential between related instruments containing one or multiple 

components exposure to the underlying assets defines the relative value strategy of hedge 

funds. As oppose initial observation in the liquidity factor only analysis on relative value 

indices where only asset backed index is insignificantly explained by liquidity factor. In this 

section (table 25), the inclusion of other factors shows that most of the relative value strategy 

indices are not significantly explained by liquidity factor. Meanwhile energy/infrastructure, 

fixed income: corporate and yield alternative indices still maintain significant exposure to 

liquidity. Worthy of note is the behavior of Fixed income convertible arbitrage index which 

became significantly explained by only the Credspr (credit spread) factor with as high exposure 

as 0.817(8.674). This strategy is based on realization of spread between related instruments 

having characteristics of convertible fixed income instruments. Importantly, the model shows 

a better fit and an improvement of the previously estimated univariate analysis using liquidity 

factor only. 

 

 Volatility index however remains low at 10% fit though an improvement on 3% from this 

previous model of liquidity factor only. Interestingly no factor explains the return to this index 

after including the Fung and Hsieh factors and an insignificant alpha of 0.021(1.342) means 
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other variables other than factors (in the Fung and Hsieh) can only explain returns to this index. 

The complexity of volatility index is derived in its trade of volatility as an asset class in 

arbitrage, market neutral or comprising variety of strategies including exposures in long, short, 

neutral other methods to implied volatility. This is a relevant explanation to the insignificance 

of any one of the factors (liquidity and Fung and Hsieh factors).  

 

4.3 Liquidity risk premium and alpha significance. 

 

Liquidity risk has been documented in various academic research and measures have been 

defined in different literatures including Amihud and Mendelson (2001) bid-ask spread, Pastor 

and Stambaugh (2003) measure based on temporary price changes accompanying order flow 

among others. The findings of these measures have justified liquidity as a priced factor most 

notably in stock returns. Unequalled 3-day loss of 6.85% recorded by a number of long/short 

hedge funds during the week the first week of August 2007 was identified to result from 

liquidity shock that forced liquidation of multi-strategy funds according to Khandani and Lo 

(2007). Like any other risk factor, liquidity risk premium is required by investors in any asset 

that cannot be easily or immediately traded at market prevailing price or without the asset 

losing its fair market value. The results of liquidity factor pricing in non-investable and 

investable hedge funds in this research further strengthens this academic research.  

 

The non-investable indices (HFRI) showed that liquidity is a priced factor in hedge fund returns 

with a significant premium of 0.033(2.490) 1% level of significance as reported in table 26 

panel A. The unique characteristics of this fund indices in that it includes both open and closed 

hedge funds gives a fairer representation of the hedge funds general performance even though 

it is still a subset of the industry. The composition and design of the non-investable indices 

ensure that it is less prone to database biases than investable and provides larger hedge fund 

universe to select from. These indices however serve as a better estimator of the hedge fund 

universe. The serial correlation in hedge fund returns have been documented by researchers 

including Asness, Krail and Liew (2001), who concluded that autocorrelation either overstate 

alphas or understate betas and sometimes both simultaneously.  

 

The use of Fama-MacBeth (1973) procedure that includes the estimation of liquidity premium 

in the second stage using time subscript further confirms the influence of time dependence in 

this research. The General method of moment GMM-correction employed to check for serial 
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correlation show that liquidity remains a priced factor in the non-investable hedge fund indices 

with a significant premium of 0.033(2.030) at 5% level of significance. This confirms the 

assertion of Sadka (2010) who demonstrated that cross-sectional variation in hedge fund 

returns is importantly determined by liquidity risk. The GRS statistic of Gibbons et al. (1989) 

testing whether alpha from the multiple regressions model of liquidity and the Fung and Hsieh 

factors are jointly zero shows that we cannot reject the null hypothesis that their pricing error 

was equal to zero at any level of significance 0.000(0.828) even after addressing the correlation 

of errors with assets using the asymptotic Wald test (see table 26 panel B).  

 

The investable hedge fund indices designed on open to investment hedge funds only is 

motivated by the need for index provider to easily replicate index to satisfy client needs. 

Investable does not mean this funds can be directly invested in but rather investment can only 

be through index products. This research confirms that liquidity premium exist in the returns 

to the investable indices with average premium of 0.036(2.61) at 1% level of significance. The 

need for serial correlation correction due to time dependence of premium estimation and 

proven hedge fund return autocorrelation motivated the use of Generalized method of moments 

(GMM). Liquidity remains a priced factor in investable indices after correcting for serial 

correlation with 0.036(2.16) at 5% level of significance (see table 27 Panel A).  

 

An important drawback of the investable indices is the high tendency of data biases due to 

strict or severe selection criteria which includes full due diligence. This mean there is higher 

level of heterogeneity as a result of highly concentrated construction on the small universe 

among funds. The peculiarity of this drawbacks in the characteristics of the investable indices 

makes it poor estimator of the hedge fund universe but not overruling the important attribute 

of index replication.  

 

As oppose the non-investable fund indices, the test of joint-zero alpha on investable indices 

0.001(0.101) shows that we reject the null hypothesis that alpha is jointly zero at 10% level of 

significance as reported in table 27 panel B of this research. The theoretical implication of 

pricing error is that the multifactor models (liquidity and Fung & Hsieh 7-factors) fails to 

capture all risk inherent in the returns to the investable indices. It is however not enough to 

conclude that the factors in this model is a poor determinant but instead the complexity of the 

indices means there are other factors not captured in the model. The null hypothesis of zero 

alphas have been said to be sometimes rejected even the pricing errors are small according to 
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De Moor, Dhaene and Sercu (2015). This arising from too much power as a result of 

comparatively high R2 for the model. The R2 in the models of investable indices in this research 

are moderate suggesting that they suffer from no too much power. 
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Table 26. Non-investable Indices (HFRI) liquidity premium and test of joint zero alpha 

 

Panel A                        
Estimates without auto-correlation corrections      Estimates with GMM auto-correlation corrections   

 N Mean Std Dev t-Value Pr > |t|   Mean StdErr t-Value Pr > |t| DF 

𝛼 252 0.000 0.007 -0.220   0.828  𝛼 0.000 0.001 -0.180     0.859 251 

𝛾 252 0.033 0.213 2.490 0.013*   𝛾 0.033 0.016 2.030 0.043* 251 

 

Panel B           

            Joint zero alpha test       

Alpha estimate      Test Results    

 Mean Std Err t-Value Pr > |t|   Type Statistic Pr > ChiSq 

𝛼 0.000 0.000 -0.22 0.828   𝛼 = 0 Wald 0.05 0.828 

 

Table 28. Investable Indices (HFRX) liquidity premium and test of joint zero alpha 

 

Panel A                         

Estimates without auto-correlation corrections    Estimates with GMM auto-correlation corrections   

 N  Mean Std Dev t-Value Pr > |t|   Mean StdErr t-Value Pr > |t| DF 

𝛼 204 0.001 0.008 1.64 0.104  𝛼 0.001 0.001 1.66   0.099 203 

𝛾 204 0.036 0.195 2.61 0.010**   𝛾 0.036 0.017 2.16 0.032* 203 

t-statistics and p-values are given as * at 5%, ** at 1% and ***at 0.1%. 

 

Panel B          

        Joint zero alpha test       

Alpha estimate      Test Results    

 Mean Std Err t-Value Pr > |t|   Type Statistic Pr > ChiSq 

𝛼 0.001 0.001 1.64 0.104   𝛼 = 0 Wald 2.67 0.1019 
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5 CONCLUSION. 

 

Factor investing has formed the fundamental of modern Finance since the Capital Asset Pricing 

Model (CAPM) as described by Lintner, (1965), Mossin (1966) and Sharpe, (1964). The 

market risk is defined as the systematic risk on the assumption that market portfolio is sufficient 

and all investors hold this portfolio in excess of risk free rate. Anomaly have however since 

been be declared in the CAPM as result of the insufficient explanatory ability of the market 

factor only as suggested in this model. Other factors such as size (SMB) and value (HML) as 

identified by Fama and French (1993) are proven to provide returns to assets. The discovery 

and evidence of other factors continue to be documented as found by Asness, C., Moskowitz, 

T. & Pedersen L.H., (2013) Value and Momentum everywhere in their analysis across eight 

different markets and asset classes. Fama and French (2015) included the investment factor i.e. 

robust minus weak (RMW) and profitability i.e. conservative minus aggressive (CMA) in the 

new 5-factor model and found significant premium to this factors in asset returns. The 

undiversifiable nature of this risk factors means investors holding assets with significant 

exposure to them requires premium and this is captured by the significance of the beta to the 

respective factor beta. 

 

A unique factor defined by the market liquidity which is the ease of trading asset at market 

prevailing price at a desired time without losing the value have dominated the research on 

factor investing and formed a core of asset pricing in recent years. The documented episodes 

of liquidity spiral which have affected asset prices and returns most notably during periods of 

financial crisis such the credit bubble of 1988, Long–Term Capital Management (LTCM) crisis 

of 1998, credit crisis of 2008, equity bubble of 1973 and 2000. This are periods when market 

liquidity mops up after the bubble bursts. Measures of liquidity factor are defined by Pastor 

and Stambaugh (2003) return reversal induced order flow, Amihud and Mendelson (1986) 

relative bid-ask spread, Brennan and Subrahmanyam (1996) price impacts, Chordia, 

Subrahmanyam and Anshuuman (2001) trading activity such as volume and turnover among 

others.   

 

Hedge fund have delivered significantly high returns to investors over the years given its 

investment in different asset classes across regions using pool of resources from investors. 

Attention shifted to this industry most importantly due to the continuous debate on active 

manager’s skill and their ability to deliver significant alpha. Old facts in finance suggests that 
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there are of course manager’s skill and ability to deliver significant alpha but this has been 

debunked in new fact that alpha are only due to luck than skill of active managers. In Cochrane 

(1999a) view, he concluded that there is no more alpha but there is just beta you understand 

and beta you don’t understand. Thus, the need for a sophisticated factor pricing tool which can 

cover the diverse nature of hedge fund investment which goes beyond long/short positions in 

equity market but extends to other assets like fixed income, real estate investment trust (REIT). 

This led to the development of the 7-factors of Fung and Hsieh (2004) two equity risk factors 

exposure in equity long/short hedge funds, two interest rate-related risk factors exposure in 

fixed income hedge funds and three portfolios of options exposure in trend-following hedge 

funds.  

 

Liquidity risk pricing in hedge funds returns is even more important giving the illiquid nature 

of this alternative investment. Sadka (2010), showed that liquidity risk, in his measure is 

information–driven, permanent–variable component of price impact and can explain the cross–

sectional variation in hedge fund returns. Understanding the different exposures in indices of 

investable and non-investable funds is justified by their characteristics and formation. This 

study found that the individual characteristics of the different indices in both investable and 

non-investable indices determine their exposure to liquidity factor as measured by Pastor and 

Stambaugh (2003). The inclusion of the 7-factors of Fung and Hsieh (2004) implies some of 

this indices which previously have significant exposures to the liquidity factor are now 

insignificantly explained by the factor since they are now adequately controlled by one or more 

of the 7-factors. Significant liquidity premium is found in both investable and non-investable 

funds and this further strengthens the literatures confirming liquidity as a priced factor in hedge 

funds returns. The test of zero alpha showed that we cannot reject the null hypothesis of zero 

alphas in non-investable indices. However, we reject the null hypothesis of zero alphas in 

investable indices and this is in line with the conclusion that these indices are a poor estimator 

of the hedge fund universe given its characteristics and formation.  

 

The formation of the HFR fund database covering most important indices of investable and 

non-investable funds means this results are a good representation of the hedge fund universe. 

Therefore, this research provides a basis for generalization of indices (investable and non-

investable) exposure to liquidity risk factor. However, it is important to note that the weighting 

of this indices may have significant impact on their performance and this may be an area of 

further research where a common weighting style can be adopted. Despite this short fall, this 
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study provides an important tool for index providers and investors for future investment 

decisions. Perhaps a further study on the spread between investable and non-investable indices 

will equip these stakeholders with even an improved tool in hedge funds indices investment.    
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Appendix 3.  

MEANER, STDR, STDER and Sharpe ratio are all annualized figures.    

SUB-STRATEGY/INDICES N MEANER STDR STDER SHARPE 

Global: Absolute Return  204 0.007 0.035 0.033 0.224 

Global: Aggregate  120 0.032 0.056 0.055 0.584 

Thematic: Alternative Energy 108 0.041 0.160 0.160 0.255 

Region: Asia Composite  132 0.053 0.079 0.078 0.681 

Region: Asia Equally Weighted  132 0.057 0.078 0.078 0.733 

EM: Asia ex-Japan Index 132 0.059 0.113 0.112 0.525 

Region: Asia with Japan Index 132 0.068 0.073 0.073 0.934 

EM: BRIC Index 120 0.083 0.153 0.152 0.547 

EM: Brazil Index 120 0.021 0.135 0.135 0.158 

EM: China Index 120 0.110 0.122 0.121 0.904 

Thematic: Diversity  144 0.065 0.052 0.052 1.250 

Thematic: Diversity Women 96 0.024 0.047 0.048 0.510 

ED: Activist  120 0.071 0.141 0.141 0.502 

ED: Credit Arbitrage  120 0.062 0.040 0.040 1.550 

ED: Distressed Restructuring  204 0.012 0.071 0.070 0.171 

ED: Merger Arbitrage  204 0.031 0.035 0.034 0.904 

ED: Multi-Strategy  120 0.049 0.092 0.091 0.541 

ED: Special Situations I 120 0.012 0.077 0.077 0.157 

EH: Energy/Basic Materials  120 0.034 0.126 0.126 0.266 

EH: Equity Market Neutral  204 -0.010 0.039 0.038 -0.262 

EH: Fundamental Growth 120 0.039 0.103 0.102 0.384 

EH: Fundamental Value  120 0.002 0.080 0.080 0.030 

EH: Multi-Strategy 120 0.058 0.117 0.117 0.495 

EH: Quantitative Directional 120 0.038 0.066 0.065 0.573 

EH: Short Bias  120 -0.069 0.115 0.114 -0.607 

EH: Technology/Healthcare  120 0.071 0.071 0.071 0.997 

EM: Composite  108 0.063 0.096 0.095 0.665 

FX Hedged: Eql Wgh Strategies CHF  115 -0.017 0.055 0.055 -0.312 

FX Hedged: Eql Wgh Strategies EUR  141 -0.002 0.052 0.052 -0.038 

FX Hedged: Eql Wgh Strategies GBP 115 -0.001 0.056 0.056 -0.022 

Global: Equal Weighted Strategies  204 0.020 0.049 0.048 0.418 

Equal Weighted Strategies JPY Index 120 -0.022 0.051 0.052 -0.429 

FX Hedged: Equity Hedge EUR  141 -0.001 0.077 0.077 -0.018 

EH: Equity Hedge (total) 204 0.038 0.082 0.081 0.468 

FX Hedged: Event Driven EUR  141 0.019 0.064 0.065 0.297 

ED: Event Driven (total) 204 0.029 0.067 0.067 0.430 

Thematic: FX - Credit 120 0.055 0.056 0.055 0.996 

FX Hedged: Global CAD  204 0.029 0.064 0.063 0.462 

FX Hedged: Global CHF  204 0.012 0.063 0.062 0.189 

FX Hedged: Global EUR  192 0.021 0.064 0.063 0.341 

FX Hedged: Global  GBP  204 0.037 0.064 0.063 0.596 

Global Hedge Fund (total) 204 0.030 0.063 0.062 0.484 

FX Hedged: Global JPY 204 0.005 0.061 0.061 0.088 

EM: India  120 0.105 0.230 0.230 0.456 

Region: Japan Index 132 0.041 0.087 0.087 0.468 
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EM: Korea  84 0.000 0.167 0.167 0.000 

EM: Latin America  120 0.050 0.105 0.104 0.475 

EM: MENA  120 0.070 0.113 0.112 0.622 

Thematic: MLP  73 0.168 0.106 0.106 1.585 

FX Hedged: Macro/CTA EUR  141 0.001 0.071 0.070 0.010 

Macro: Macro/CTA  204 0.035 0.083 0.082 0.425 

Macro: Active Trading  120 0.045 0.046 0.044 1.005 

Macro: Commodity  120 0.027 0.071 0.070 0.391 

Macro: Commodity-Agriculture  120 0.022 0.077 0.076 0.287 

Macro: Commodity-Energy  96 0.016 0.121 0.121 0.132 

Macro: Commodity-Metals 120 0.063 0.235 0.235 0.267 

Macro: Currency  120 -0.008 0.047 0.047 -0.176 

Macro: Discretionary Thematic  120 0.049 0.084 0.083 0.592 

Macro: Multi-Strategy  120 0.043 0.057 0.057 0.753 

Macro: Systematic Diversified CTA  120 0.034 0.097 0.096 0.355 

Global: Market Directional 204 0.040 0.089 0.088 0.450 

EM: Multi-strategy 120 0.060 0.111 0.111 0.543 

Region: Multi-Region  120 0.013 0.054 0.053 0.239 

Region: North America 120 0.023 0.049 0.049 0.466 

Region: Northern Europe  120 0.039 0.046 0.046 0.856 

Thematic: FX Opportunity EUR  108 0.048 0.051 0.051 0.939 

RV: Energy Infrastructure Index 120 0.099 0.105 0.105 0.945 

RV: FI-Asset Backed I 120 0.105 0.035 0.037 2.818 

RV: FI-Convertible Arbitrage  204 -0.003 0.112 0.112 -0.030 

RV: FI-Corporate  120 0.032 0.064 0.064 0.500 

RV: FI-Sovereign  120 0.023 0.078 0.078 0.289 

RV: Multi-Strategy  120 0.048 0.060 0.060 0.790 

RV: Real Estate  120 0.017 0.075 0.075 0.224 

RV: Volatility  132 0.027 0.049 0.049 0.550 

RV: Yield Alternative  120 0.068 0.096 0.096 0.714 

FX Hedged: RV Arbitrage EUR  141 -0.002 0.078 0.078 -0.025 

RV: Relative Value Arbitrage  204 0.017 0.068 0.068 0.253 

EM: Russia  120 0.052 0.200 0.200 0.262 

Region: Russia/Eastern Europe 120 0.020 0.150 0.149 0.132 

EM: Emerging Market (Total) 120 0.048 0.092 0.091 0.527 

Region: Western/Pan Europe  120 0.056 0.075 0.074 0.755 

 


