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ABSTRACT 

 

Hedge fund replication has generated significant academic interest and received 
increased attention from a broad base of investors. This is mainly driven by its 
competitive after-fee returns along with its superior liquidity, transparency and lower 
due diligence costs. The purpose of this dissertation is therefore to provide a detailed 
critical analysis of available hedge fund replication products. The results show that 
the performance of replication products can vary widely, and replication approaches 
are still a work in progress. However, they offer an attractive way to enhance the 
returns of a portfolio while simultaneously diversifying risk because they show a low 
correlation to traditional asset classes. 

 

KEY WORDS: hedge fund replication, alternative investment, replication approach. 

 

 

 

 

 

 

 

 

 

 

 

  



	

 

 

 

RESUMO 

 

Replicação de fundos de hedge gerou interesse acadêmico significativo e recebido 
maior atenção a partir de uma ampla base de investidores. Este é impulsionado 
principalmente pelas suas competitivos retornos pós-taxa, juntamente com a sua 
liquidez superior, transparência e custos de diligência menor devido. O objetivo 
deste trabalho é, portanto, fornecer uma análise crítica detalhada dos disponível de 
hedge produtos de replicação de fundo. Os resultados mostram que o desempenho 
dos produtos de replicação podem variar amplamente, e abordagens de replicação 
são ainda um trabalho em curso. No entanto, eles oferecem uma maneira atraente 
de aumentar os retornos de uma carteira e simultaneamente a diversificação do 
risco, porque eles mostram uma baixa correlação com as classes de ativos 
tradicionais. 

 

PALAVRAS CHAVE:  replicação de hedge fundo, investimento alternativa, a 
abordagem de replicação. 
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1. Introduction 
 

Hedge fund performance has undoubtedly faded over the past decade, which leads to the question of 

whether hedge fund managers will be replaced with replication products, just as low cost, passive and 

index-like managers have replaced traditional active managers (Fung and Hsieh, 2007)? 

 

Nowadays, Investors search for alternative investments naturally intensified due to the ensuing market 

decline since the financial crisis in order to diversify away their risk. As a result accordingly to 

Crowder, Kazemi and Schneeweis (2011), hedge fund replication products have received increased 

interest from a broad base of investors. This is partially driven by the high fees charged by existing 

hedge fund managers and especially by their lack of transparency. Hedge fund returns were mainly 

named as “absolute return” investments vehicles, providing superior return with low systematic risk. 

Nevertheless, history has proven otherwise and several events have drawn a great deal of criticism 

from investors because it seems that most hedge funds have significant exposure to market-based risk 

factors. This leads to the dissertation’s final question: Should pricy hedge funds managers with a 

“black box” tendency who are mainly exposed to replicable market-based risk factors, be replaced by 

more efficient replication products? 

 

The purpose of this dissertation is to examine the current performance of hedge fund replication 

products available to investors. First, I perform a simple and multiple regressions to test whether they 

were able to track their benchmarks. Second, I estimate a quantile regression to underline the 

robustness of my results. Finally, I conduct an asset-based style-factor regression to analyse what sort 

of risk exposures these replication products bear and whether they are in line with the seven common 

hedge fund risk factors proposed by Fung and Hsieh (2004).  
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Accordingly to Amenc et al. (2007, 2008 & 2010) hedge fund replication is still a work-in-progress in 

terms of successful implementation, as neither replication approach is yet ready to generate fully 

satisfactory results. The factor-based approach has mostly failed in thorough empirical tests to produce 

satisfactory results. However, the pay-off distribution approach has been found to generate relatively 

satisfying results on an out-of-sample basis. Unfortunately, this cannot be regarded as a suitable 

method for performing HF replication because it lacks the diversification effect. Nevertheless, Amenc 

et al. agree that it is in principle a powerful and attractive concept. Hasanhodzic and Lo (2007) found 

that the performance of clones is often inferior to their hedge-fund counterparts; although, they 

perform well enough to justify serious consideration as passive, transparent, scalable and lower-cost 

alternatives to hedge funds.  

 

The main findings are that the performance characteristics of the chosen replication products vary. The 

more established products from Merrill Lynch, Guggenheim and Goldman Sachs are highly successful 

in replicating their benchmarks compared to the IQ Hedge ETF products, which were launched later 

and are still a work in progress. I agree with the academic literature that the main benefit of those 

replication products is to provide competitive after-fee returns along with liquidity, transparency, 

lower due diligence and monitoring risk. In other terms, replicators may not provide the same level of 

“alpha” as actively managed funds, but if all risk is adequately priced, they provide a higher risk 

adjusted return. Moreover, I am confident about the results from the asset based style-factor analysis, 

which shows that the replication products are in line with the seven common systematic risk factors 

for hedge funds accordingly to Fung and Hsieh (2004). 
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Overall, my findings are consistent with the recent literature on HF replication products performed by 

Amenc et al. (2008), Crowder, Kazemi and Schneeweis (2011) and Gupta, Szado and Spurgin, (2008). 

However, the recent appearance of hedge fund replication products is probably surprising given that 

an academic consensus has yet to emerge on whether technology allowing satisfactory hedge fund 

replication is already available.  

 

The remainder of the dissertation is as follows. Chapter 2 provides a literature review of the hedge 

fund industry and its performance. Chapter 3 discusses the advantages of hedge fund replication 

products. Chapter 4 gives a brief introduction of replication approaches. Chapter 5 and 6 describe the 

data and methodology of the dissertation. Chapter 7 presents the empirical results and discussion, 

while Chapters 8 provides a conclusion. 
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2. Literature review 

	

The Jones Hedge Fund, established in 1949, was the first hedge fund whose strategy was to invest in 

both long and short equity positions. As many hedge funds were liquidated during the bear market in 

the early 1970s, it took until the end of the 1980s for them to regain their popularity. Three primary 

elements distinguish hedge funds: the investment pool or vehicle is privately organized, it usually 

offers performance-based fees and it can apply leverage, invest in private securities, real assets, 

actively traded derivative instruments, establishes short positions, invest in structured products and 

commonly hold rather concentrated positions (Anson et al., 2012).  

The hedge fund industry has seen a growing interest in the last decades, from academics, regulators 

and investors. Academics and investors are fascinated by its unconventional performance 

characteristics, and regulators are anxious about the market impacts of their reported speculative 

activities during main market events (Fung and Hsieh, 2001). 

 

The subject of hedge fund replication began to appear after the turn of the 21st century, whereas 

attempting to develop performance benchmarks for the hedge fund industry (Black, Chambers & 

Kazemi, 2012). It also generated significant academic interest, which later on has been translated into 

several offerings of investable hedge fund replication products by major investment banks and 

financial institutions (Gupta, Szado & Spurgin, 2008). Replication products typically follow three 

approaches: two are factor-based replication and pay-off distribution, which are both based on 

statistical techniques; the third is the bottom-up approach, which is based on algorithmic trading 

models as explained in Chapter 4. 
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The growth of the hedge fund industry has been tremendous. However, because it is an industry 

largely made up of private limited partnerships, the growth of the industry cannot be precisely tracked. 

Nevertheless, Exhibit 1 provides a reasonably reliable estimate of the asset growth of the hedge fund 

industry (Anson et al. 2012). 

 

Exhibit 1: Estimated Hedge Fund Industry Assets 

 

(Hedge Fund Research, 2015) 

 
The great interest in hedge funds results from several reasons, which will be discussed in further detail 

later on. However, there was a noticeable growth from around $500 billion in 2000 to over $2.5 

trillion in 2014. Specifically, the global three-year bear markets from 2000 to 2002 fuelled the interest 

of investors who saw their traditional stock portfolios declining. Secondly, many investors recognized 

the investment flexibility in terms of the HF strategy as well as the potential double-digit returns. 

Although the industry enjoyed enormous growth prior to 2007, it saw a decline in both the assets and 

numbers of funds after. The financial crises also caused the industry to post negative returns and led to 

the first asset net outflows since 1994. According to Hedge Fund Research (HFR), hedge funds lost 

18% of their value on average in 2008, their worst performance recorded (Anson et al., 2012). 
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A fundamental element in understanding hedge funds is the variety of trading strategies that underlie 

their performance. The most popular classification system divides hedge funds into five categories: 

macro and managed futures funds (1), event-driven hedge funds (2), relative value hedge funds (3), 

equity hedge funds (4) and fund of hedge funds (5). There are multi-strategy funds and further sub-

categories of strategies, although these exceed the scope of this literature review (Anson et al., 2012). 

 

Exhibit 2 displays a summary of hedge fund returns compared to conventional assets classes from 

1994 to 2011. It shows that the hedge fund industry outperforms stocks, bonds and commodities. The 

Sharpe ratios of many hedge fund strategies are higher than those for stocks and bonds. Still, Sharpe 

ratios might not fully capture the risk associated with hedge fund returns distributions. For example, 

skewness and excess kurtosis should be taken into account for an accurate performance analysis. 

Nevertheless, it is important to bear in mind that the results presented in Exhibit 2 are based on 

historical data; therefore they should not suggest any conclusions about future behaviour (Anson et al., 

2012). 

 

Exhibit 2: Hedge Fund Returns compared to Stocks, Bonds and Commodities 

 
(KPMG and AIMA, 2012) 
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Exhibit 3 shows that the hedge funds industry has the highest return and Sharpe ratio among the main 

global asset classes. Furthermore, it seems that hedge funds do not generate superior performance by 

taking excessive tail risk, as their value-at-risk is remarkably low relative to their average returns.  

 

Exhibit 3: Statistics for Hedge Funds compared to other Asset Classes (1994-2011) 

 

(KPMG and AIMA, 2012) 

 

Research by Ackermann et al. (1999) on reported hedge fund data from 1988 to 1995 shows that their 

performance before 1995 was even more superior. On average, hedge funds earned a mean annualized 

return between 9.2% and 16.1%. However, there is substantial variation across fund classifications as 

some hedge funds strategies may enhance returns by taking on extra risk while others are designed to 

reduce risk.  

 

Before the turn of the century, it was widely held that the returns of actively managed alternative 

investment funds were composed essentially of alpha and rather small amounts of beta. Since then, the 

return streams associated with passive investable indices, active managers, and other structured 

products have gravely challenge this belief. Essentially in the alternative investment industry, where a 

greater excess of information inefficiency may be expected, studies have shown that the alpha of many 

hedge funds strategies declined since 2000s (Fung and Hsieh, 2007) (Fung et al., 2008). As previously 

noted, different studies have proposed various explanations for the increase in beta and the decline in 

alpha. These include changes in trading strategies, increased liquidity and technological advances 

responsible for eliminating information premiums or regulatory interventions. Three alternative 

hypotheses have been proposed to explain this shift (Crowder, Kazemi & Schneeweis, 2011): 
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1. The fund bubble hypothesis 

2. The capacity constraint hypothesis 

3. The increased allocation to active funds hypothesis 

The fund bubble hypothesis assumes that successful hedge fund manager can earn higher returns than 

successful traditional asset fund managers because investment bubbles provide an opportunity for a 

less-skilled traditional fund manager to become a hedge fund manager. It simply states that as the 

supply of investment capital to hedge funds increased, so did the number of less-qualified managers 

who entered the industry, providing accordingly inferior returns that diluted the overall performance of 

hedge funds. 

The capacity constraint hypothesis states that most alpha is a zero-sum game. In that case, only a few 

managers can offer it on a steady basis. In summary, the large increase of assets under management 

has sharply reduced the available alpha in the marketplace. Unless new strategies or sources of alpha 

are discovered, a further decline is expected. 

The increased allocation to active fund hypothesis argues that as alternative investments become more 

popular, the performance of HF is adversely affected by the trading decision of investors. This means 

that the systematic risk or betas of hedge funds increases as more capital flows into them. 

 

It is frequently argued that replication products cannot possess alpha because skilled managers do not 

manage them. However, replication products that track a benchmark consisting of one or more 

actively managed funds may be able to capture the alpha provided. Therefore, replication products 

cannot be dismissed as a potential source of alpha. 

Furthermore, since these products carry lower fees than actively managed portfolios, the possibility of 

earning alpha increases (Black, Chambers & Kazemi, 2012). Although, the present study focuses on 

the replication ability rather than the performance attribution, this could be an interesting objective of 

further empirical studies.	  
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3. Hedge Funds Replication Products 

 

The main motivations for investors to include HF replication products into their portfolio are as 

“return enhancers” and “risk diversifiers” to improve risk-adjusted returns. HF strategies have 

significant systematic risk and therefore allow investors to earn relatively high-risk adjusted returns 

through exposure to directional market risk. On the other hand, some HF strategies have less 

systematic exposure to equity, fixed-income or commodity markets, and are classified as risk 

diversifiers. These strategies provide returns that are not highly correlated with returns of traditional 

assets and therefore help to reduce the overall risk of a portfolio. Moreover, they offer exposure to 

alternative sources of risk and returns since some HF provide exposure to risk associated with implied 

volatility, credit or illiquidity, which would not be available through investments in traditional assets 

(Black, Chambers & Kazemi, 2012). 

 

This chapter provides a detailed analysis of the benefits that are unique and not commonly offered by 

most hedge funds. In this case, whether the unique benefits provided by HF replication products are 

the reason for the increasing demand in recent years depends, primarily, on the initial motivation of 

the investor for investing in hedge funds. If the motivation is access to exclusive sources of risk 

premium, like illiquidity or skills only demonstrated by top-tier managers, then replication products 

will not be considered as suitable alternative. However, if the goal is to capture the alpha and the beta 

that are presented by the benchmark that underlies the replication product, then these trackers may be 

an attractive investment. These unique benefits are outlined in depth below (Black, Chambers & 

Kazemi, 2012): 
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• Liquidity: They are able to offer liquidity in both terms purchase and redemption, which most 

hedge funds cannot. Moreover, most tracker products do not have lockup periods or gates 

provisions to slow investor withdrawals. 

 

• Transparency: Replication products can afford to be highly transparent in terms of their 

trading strategies, including security holdings. 

 

• Flexibility: Most products are very flexible in terms of the risk profiles they offer to investors; 

for example, in terms of HF strategies, volatility and other desired statistical properties. These 

products can be especially suited to meet individual investors’ anticipated requirements. 

 

• Lower fees: They imply lower total fees than hedge funds. These might offset the higher gross 

returns that individual hedge fund managers promise, especially if further costs such as market 

impact, due diligence, monitoring and liquidity are also considered. 

 

• Hedging: By shorting HF replication products, some investors might be able to reduce their 

allocations to hedge fund strategies to a specific level. 

 

• Lower due diligence and monitoring risks: As most hedge funds and fund of hedge funds have 

significant due diligence and operational risk exposure and because replication products are 

constructed to a defined HF strategy benchmark, investors have minimal exposure to style 

drift. 

 

• Diversification: Instruments used to create portfolios that mimic HF strategies are highly 

diversified. Therefore, it reduces the risk of both, large drawdowns and high volatility. 
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4. Hedge Fund Replication Approaches 

 

As mentioned in the literature review, the three widespread approaches to hedge fund replication are 

the factor-based, pay-off distribution and bottom-up/algorithmic approaches (Black, Chambers & 

Kazemi, 2012). 

 

4.1 Factor-Based Approach: 

The underlying assumption of the factor-based approach is that a significant portion of a fund’s return 

can be explained by a set of asset-based factors. This involves the construction of a portfolio 

composed of suitably selected risk factors that minimizes the tracking error with the predefined 

benchmark. The benchmark to be replicated must be selected carefully. The general practice is to use a 

publicly available index.  

 

4.2 Pay-off Distribution Approach: 

The intention of this methodology is far less ambitious than that of the factor-based approach. The 

pay-off distribution approach aims to produce a returns distribution that matches that of the 

benchmark. Compared with the factor-based approach, it is more successful in exactly replicating the 

matches of the higher moment of the distribution of the hedge fund returns, but it is lacking in copying 

the correlation with the tracked HF strategy, which means that it loses its diversification benefit. 

Exhibit 4 shows a hypothetical hedge fund and two replicators. The factor-based replicator does a 

reasonable job of tracking the performance and shows a high correlation of almost 80%. Nevertheless, 

it cannot produce the same mean returns, standard deviation, skewness and kurtosis as the hedge fund. 

Then again, the pay-off distribution replicator exactly matches the higher momentums, but does a poor 

job with the correlation.  
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This result is from the methodology employed to create the clone. The clone uses a dynamic strategy 

comparable to the one employed in a traditional option-replication strategy. 

 
Exhibit 4: Statistics of Hypothetical Hedge Fund and Two Replicators 

 
(Black, Chambers & Kazemi, 2012: 489) 
 

4.3 Bottom-up or Algorithmic Approach: 

This approach is significantly different from the previous two. It is only fitting for well-defined 

strategies that involve systematic trading and exclude manger discretion as the main source of returns. 

Therefore, only relatively well-defined strategies like trend-following, merge arbitrage or convertible 

arbitrage are appropriate. It does not rely on a predefined benchmark because it simply involves an 

implementation of a plain vanilla hedge fund trading strategy. 

 
Hedge fund replication programs and their approaches have been a major topic only for the past few 

years, though the academic literature had begun to analyse the concept earlier in the decade. The major 

challenge often cited in the case of factor-based replication includes the difficulty of identifying 

accurate factors that reflect the dynamic exposures of hedge funds, as well as the robustness of these 

factors. On the other hand, for the distribution-based approach the main objective is to match the 

distribution, not the short-term statistical properties or the return stream of the strategy. This does not 

fulfil the objectives of most institutional investors. Moreover, it is well known that most hedge funds 

do not report to any of the major databases, which makes the environment even more challenging for 

replication approaches. One of the most challenging questions regarding replication products is their 

efficiency in achieving the desired cloning objectives (Gupta, Szado & Spurgin, 2008). Nevertheless, 

in this dissertation the focus lies on examining the performance characteristics of various hedge fund 

replication products. 	  
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5. Data 

 

The purpose of this dissertation is to examine the current performance of hedge fund replication 

products available to investors. As earlier mentioned, several financial institutions started offering 

replication products since the start of the century, although with less success. Merrill Lynch offers one 

of the most established and recognized products in the market. Several other well-known financial 

institutions, including Goldman Sachs and Guggenheim, also successfully launched such products. 

However, many hedge fund replication products have been launched in the last decade, but as most of 

them lacked a predefined or appropriate benchmark, they were not successful in gaining the trust of 

investors. The issue with unsuitable benchmarks is that comparisons or performance analysis of the 

replication product would be characterless for investors. Several other financial institutions started 

offering trackers on their in-house hedge funds; nevertheless, those products brought up the “black 

box” tendency again and were not favoured by investors. Products lacking transparency were 

generally not launched successfully and were widely rejected by investors. This is a general hedge 

fund industry issue, as already outlined before.  

 

Exhibit 5: Hedge Fund Replication Products 
Products Inception Sample size Benchmark / Tracker 

IQ Multi-Strategy ETF 25.03.09 1'655 HFRX Global Hedge Fund Index & CS Multi-Strategy 

IQ Market Neutral ETF 02.01.13 703 HFRX Equity Market Neutral & CS Equity Market Neutral 

IQ Macro ETF 09.06.09 1'603 HFRX Macro/CTA Index & CS Global Macro 

IQ Merger Arbitrage ETF 17.11.09 1'490 HFRX Merge Arbitrage Index & CS Event Driven 

GS Absolute Return 02.06.08 1'861 HFRX Global Hedge Fund Index 

Merrill Lynch Factor Model 31.03.03 3'169 HFRX Global Hedge Fund Index 

Guggenheim Multi Strategy 19.09.05 2'540 HFRX Global Hedge Fund Index 

HDG Proshares Hedge ETF 14.07.11 1'074 HFRX Global Hedge Fund Index 
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Exhibit 5 provides a list of the sample of replication products used for this dissertation. This 

dissertation only considers replication products with well-defined benchmarks because a performance 

analysis would not be possible otherwise. All the products follow a factor-based replication approach. 

Data from the products and benchmarks were obtained on a daily basis from Bloomberg. All of the 

data are given in USD. 

 

Exhibit 6: Statistics of the Replication Products 
Products CAGR Mean Std Min Max Skewness Kurtosis 

IQ Multi-Strategy ETF 2.22% 0.01% 0.43% -4.43% 4.47% -0.71 26.12 

IQ Market Neutral ETF 0.03% 0.00% 0.26% -1.42% 1.48% -0.36 7.82 

IQ Macro ETF 0.02% 0.00% 0.48% -3.88% 3.69% -0.45 11.02 

IQ Merge Arbitrage ETF 1.62% 0.01% 0.57% -4.35% 4.07% -0.37 10.14 

GS Absolute Return -1.17% 0.00% 0.46% -5.95% 3.21% -1.50 26.75 

Merrill Lynch Factor Model 4.88% 0.02% 0.36% -2.48% 2.44% -0.46 8.87 

Guggenheim Multi Strategy -0.38% 0.00% 0.49% -4.61% 6.01% -0.23 31.52 

HDG Proshares Hedge ETF 1.29% 0.01% 0.40% -2.22% 2.91% 0.01 9.28 

 

Exhibit 6 summarises the descriptive statistics of the products. The results are based on data collected 

daily since the inception. Of the eight products examined, six achieved positive returns while two 

achieved negative returns. They all exhibit a rather low standard deviation and have a mean close to 

zero. These results must be appreciated in their broader context, although the performance of these 

products is moderate, they are all relatively consistent with the overall performance of the industry. 

Furthermore, the dispersion among products is not very widespread, but because they have different 

inception dates, we cannot compare them objectively. In any case, the purpose is to analyse whether 

they were able to track or perform as well as their benchmarks, not to compare the products to each 

other.  
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6. Methodology 

 

Having gathered all the necessary data for all eight hedge fund replication products, I first carry out a 

simple OLS regression. The test aimed to verify whether they were able to track their benchmarks. 

Moreover, I estimate a quantile regression to emphasize the robustness of my results. Secondly, for the 

IQ ETF’s, I perform a multiple regression in order to explain the attributes they seek to replicate of the 

two given benchmarks – in other words, I estimate the weights of each of them. Finally, I conduct an 

asset-based style factor regression to analyse what sort of risk exposures these replication products 

bear and whether it is in line with the seven hedge fund risk factors proposed by Fung and Hsieh 

(2004). 

 

6.1 Simple OLS Regression  

I perform a simple OLS regression in order to examine the replication products’ performance 

compared to their benchmarks. The single model is presented in equation (1): 

 𝛾 = 𝛼 + 𝛽𝑥 + 𝜀  (1) 

where 𝛾 indicates the returns of the replication product, 𝑥 represents the return of the benchmark or 

tracking index and the alpha (𝛼) coefficient stands for the return that a product could achieve above 

the returns of the benchmark. The beta (𝛽) coefficient in equation (1) is an estimate for the systematic 

risk to which the product is exposed, and 𝜀 stands for the residual error. Beta estimations are also 

viewed as indicator of replication success. In the case of an ETF tracker, a beta coefficient that differs 

significantly from 1 represents a departure from the replication strategy. In case of a benchmark index, 

a beta coefficient different from 1 can be an indicator of how much systematic risk the product has 

compared to the benchmark. 
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6.2 Quantile Regression  

The regression quantiles are used as a complement to the standard OLS analysis. It represents a more 

natural and flexible way to capture its complexities by estimating models for the conditional quantile 

functions. Additionally, quantile regressions are more robust to outliers and non-normality than OLS 

regressions. They extract additional information from the products’ entire return distributions by 

comparing and identifying patterns by quantiles  

 

6.3 Multiple Regression IQ ETF 

Secondly, I perform a multiple regression for the four IQ ETF in order to explain the attributes they 

seek to replicate of either the Hedge Fund Research Index or the Credit Suisse Hedge Fund Index. The 

methodology of the IQ ETF only outlines that they seek to replicate the return characteristics of a 

particular hedge fund strategy as represented by HFRX and Credit Suisse HF Index, but they weights 

are not known. The multiple regression is presented in equation (2): 

 𝛾 = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝜀  (2) 

where 𝑥1 indicates the returns of the corresponding HFRX Index, and 𝑥2 the returns of the equivalent 

Credit Suisse Hedge Fund Index outlined in the data chapter. 

 

6.4 Asset-Based Style-Factor Regression 

Finally, I conduct another multiple factor regression to identify the asset-based style factors of the 

hedge funds replication products. I will therefore use the seven ABS-Model factors for hedge funds as 

proposed by Fung and Hsieh (2004) and shown in equation (3) below: 

𝛾 = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6 + 𝛽7𝑥7 + 𝛽8𝑥8 + 𝛽9𝑥9 + 𝛽10𝑥10 +

𝛽11𝑥11 + 𝜀   (3) 
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However, instead of using monthly data, I used daily returns for my dissertation ABS Model. where 

𝑥1 represents the market risk with the S&P Index returns and 𝑥2 the small-cap stock returns, which 

are calculated by subtracting the S&P from the Russell 2000 index returns (Russell 2000-S&P=small 

cap). These two equity ABS factors are the major risk factors for a sizable portion of the industry. 

Next, 𝑥3 stands for the change in 10-year US Treasury Bond yields and 𝑥4 for the yield spread of the 

Moody’s Baa bonds above the 10-year US T-Bond yields, which represent the fixed-income ABS 

factors. Following that, 𝑥5 stands for the returns of the Barclays Global Aggregate Bond index and 𝑥6 

for the squared returns of 𝑥5. Further, 𝑥7 indicates the GSCI Goldman Sachs Commodity Index and 

𝑥8 its squared returns. Next, 𝑥9 stands for the MSCI Emerging Market index and 𝑥10 for the CBOE 

Volatility Index. The bond and commodity as well as their squared returns represent trend-following 

ABS factors. Moreover, I include the two squared returns and the VIX Index as regressors to capture 

timing and higher order risk exposure, which should be a reasonable proxy for the option portfolio of 

Fung and Hsieh. Finally, 𝑥11 presents the US Dollar Index as a substitute of currencies. 

 

As Fung and Hsieh (2004) mention, hedge fund managers typically transact in the same markets as 

traditional fund managers, although evidence shows that hedge fund returns have different 

characteristics from those of traditional fund managers. They have much lower correlations with 

standard asset returns than mutual funds returns. One explanation could be that hedge fund managers 

have more skills than traditional fund managers. However, this view is inconsistent; an alternative 

interpretation is that hedge funds’ risks are different from mutual funds’ risks. Fung and Hsieh 

therefore use asset-based style factors to create hedge fund benchmarks that capture the common risk 

factors in hedge funds. 

 

In summary, the seven hedge fund risk factors can explain a significant part of the systematic risk of a 

typical hedge fund portfolio. For investors, the risk factor model can help to identify alternative betas 

in hedge fund investing. This analysis of the time-varying characteristics of alternative betas helps 
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them to understand how hedge funds place bets and change them over time. These ABS factors also 

make the hedge fund universe more transparent and say more about hedge funds’ risk disclosure. 

Knowing a fund’s exposure to common market risk factors is useful for hedge fund managers to 

communicate the systematic risk inherent in their strategies. On the other hand, this helps an investor 

to design an optimal hedge fund portfolio, manage risk, set suitable performance benchmarks and 

detect inconsistent bets by fund managers. As these risk factors are observable using market prices, 

investors can estimate the performance of their HF investments in line with the changing conditions of 

global markets. 	  
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7. Empirical Results and Discussion 

7.1 Simple OLS Regression 

The simple factor regression results are presented in Exhibit 7. The corresponding Hedge Fund 

Research Indices, which were used as independent variables, have been mentioned in Chapter 4. The 

R-square values range from 0.04 to 0.45. In all the cases the betas are positive and significant while all 

the alphas are insignificant except the one from Merrill Lynch Factor Model. The betas for IQ Market 

Neutral, IQ Macro, GS Absolut Return and HDG Proshares are significantly different then 1. 

Exhibit 7: Simple OLS Regression Results 
Products Sum of   Beta     Alpha     

*Significant Obs. R-sq. Estimate Error t value Estimate Error t value  

IQ Multi-Strategy ETF 1655 0.26 1.07 0.04 *24.27 0.00 0.00 -0.06 

IQ Market Neutral ETF 703 0.04 0.29 0.06 *5.10 0.00 0.00 -0.40 

IQ Macro ETF 1603 0.04 0.32 0.04 *8.38 0.00 0.00 0.20 

IQ Merger Arbitrage ETF 1490 0.13 1.01 0.07 *14.87 0.00 0.00 -0.39 

GS Absolute Return  1861 0.41 1.21 0.03 *35.92 0.00 0.00 0.28 

Merrill Lynch Factor Model 3169 0.45 1.00 0.02 *50.74 1.36E-04 0.00 *2.85 

Guggenheim Multi Strategy 2540 0.29 1.04 0.03 *32.39 0.00 0.00 -0.37 

HDG Proshares ETF 1074 0.39 1.21 0.05 *26.20 0.00 0.00 0.51 

 

In the case of IQ Multi-Strategy, IQ Merge Arbitrage, Merrill Lynch Factor Model and Guggenheim, I 

would conclude that these products are successful in replicating their benchmarks. The regression 

results showed that the GS Absolute Return Fund and HDG Proshares ETF have betas significantly 

over 1, which can be interpreted as these products bearing more systematic risk. However, the 

replication products IQ Market Neutral and IQ Macro fail to track their benchmarks. The benchmark 

HFRX Macro/CTA is probably not a suitable benchmark for IQ Macro. Further analysis will be shown 

in the multiple regression with monthly data and inclusive the Credit Suisse Global Macro Hedge 

Fund Index, which may give a different result. 
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7.2 Quantile Regression 

The quantile regression outcomes are presented in Exhibit 8 with the OLS estimations in the first row. 

The quantile results estimate the change in a specific quantile of the response variable produced by a 

one-unit change in the predictor variable. This allows us to compare the effects on various percentiles 

and provide information regarding the impact at all parts of the return distribution. Overall, Exhibit 8 

shows that the OLS and quantile regression results are in line. The similar results given by these two 

analyses underline their consistency. Moreover, the estimates of the (0.1) quantile differ slightly for 

most of the products, which leads to the conclusion that the OLS results underestimates the effect of 

the marginally higher (0.1) quantile results. Nevertheless, the two tails of the distribution, with slightly 

higher (0.1) quantile and slightly lower (0.9) quantile results, cancel each other, leaving only a hint of 

an effect at the mean. 

Exhibit 8: Quantile Regression Results 
Products	 OLS	 Q(.1)	 Q(2.)	 Q(.3)	 Q(.4)	 Q(.5)	 Q(6.)	 Q(.7)	 Q(.8)	 Q(.9)	
Standard	errors	are	listed	below	
the	estimates	 		 		 		 		 		 		 		 		 		 		

IQ	Multi-Strategy	ETF	 1.07	 1.20	 1.07	 1.01	 0.98	 0.99	 0.97	 0.98	 0.99	 0.99	
		 0.04	 0.06	 0.05	 0.04	 0.05	 0.04	 0.04	 0.04	 0.04	 0.05	

IQ	Market	Neutral	ETF	 0.29	 0.25	 0.26	 0.24	 0.19	 0.14	 0.24	 0.33	 0.35	 0.42	
		 0.06	 0.09	 0.07	 0.07	 0.06	 0.06	 0.07	 0.06	 0.07	 0.11	

IQ	Macro	ETF	 0.32	 0.41	 0.35	 0.39	 0.34	 0.33	 0.33	 0.27	 0.26	 0.26	
		 0.04	 0.05	 0.04	 0.04	 0.05	 0.04	 0.05	 0.05	 0.04	 0.07	

IQ	Merger	Arbitrage	ETF	 1.01	 1.20	 1.01	 0.85	 0.79	 0.70	 0.77	 0.78	 0.78	 0.73	
		 0.07	 0.09	 0.09	 0.09	 0.10	 0.10	 0.12	 0.12	 0.14	 0.17	

GS	Absolute	Return	 1.21	 1.43	 1.36	 1.28	 1.23	 1.18	 1.14	 1.13	 1.09	 1.08	
		 0.03	 0.06	 0.04	 0.04	 0.04	 0.04	 0.04	 0.04	 0.04	 0.03	

Merrill	Lynch	Factor	Model	 1.00	 1.15	 1.09	 1.06	 1.03	 1.01	 0.98	 0.95	 0.92	 0.92	
		 0.02	 0.04	 0.03	 0.03	 0.02	 0.02	 0.03	 0.02	 0.02	 0.05	

Guggenheim	Multi	Strategy		 1.04	 1.11	 0.99	 0.88	 0.82	 0.77	 0.75	 0.71	 0.69	 0.69	
		 0.03	 0.05	 0.04	 0.04	 0.04	 0.04	 0.05	 0.04	 0.03	 0.03	

HDG	Proshares	ETF	 1.21	 1.28	 1.25	 1.18	 1.17	 1.11	 1.12	 1.09	 1.12	 1.15	
		 0.05	 0.05	 0.07	 0.06	 0.06	 0.06	 0.06	 0.06	 0.06	 0.06	
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7.3 Multiple Regression IQ ETF 

I performed a multiple regression for all four IQ replication products, as the results in the simple 

regression were not satisfying for all products. Besides the equivalent HFRX index, I added the Credit 

Suisse Hedge Fund Index as independent variable for each IQ ETF. The attributed benchmarks are 

given in the data chapter. The purpose of these multiple regressions is to determine the explanatory 

variable of each benchmark because the weighting is not clearly stated in the product methodology. 

Exhibit 9: Multiple Regression IQ ETF 
IQ ETF Products Sum of   HFRX     CS     
*Significant Obs. R-sq. Estimate Error t value Estimate Error t value 
IQ Multi-Strategy ETF 78 0.49 0.85 0.20 *4.21 -0.04 0.22 -0.16 
IQ Market Neutral ETF 35 0.06 0.15 0.19 0.79 0.13 0.15 0.87 
IQ Macro ETF 75 0.23 -0.19 0.20 -0.99 0.81 0.19 *4.25 
IQ Merger Arbitrage ETF 70 0.31 0.57 0.28 *2.04 0.29 0.11 *2.62 

 

The multiple regression results are presented in Exhibit 9. The results showed a mixed picture: the IQ 

Multi-Strategy and IQ Merge Arbitrage are explained by the correlated HFRX Indices rather than the 

Credit Suisse’s. However, in the case of the IQ Macro, we can conclude that the CS Macro Index is a 

more reasonably explanatory variable as benchmark than the HFRX Macro/CTA as already assumed 

in the single regression results. The IQ Market Neutral replication products remains unexplained, so I 

conclude that it failed to track its benchmarks. In addition, I tested whether the two explanatory 

variables of the benchmarks are equal to 1. In the case of the IQ Market Neutral ETF and IQ Macro 

ETF, I reject that the two estimates are equal to 1. 
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7.4 Asset-Based Style-Factor Regression 

The asset-based factor regression results are shown in Exhibit 10. I use the seven asset based style 

factors as proposed by Fung and Hsieh (2004) and explained in detail in Chapter 5. 

Exhibit 10: ABS Regression 11 Factors 
ABS Regression S&P SmallCap US-10y Spread Barc Barc^2 GSCI GSCI^2 MSCI VXI DXY 

IQ Multi-Strategy 0.1322 -0.0072 -0.0214 0.0050 0.0485 1.0084 0.0187 -0.1717 0.0626 -0.0132 -0.0618 

IQ Market Neutral 0.1556 0.0545 0.0105 0.0476 0.1340 0.9843 0.0019 -0.4052 0.0335 0.0002 -0.0171 

IQ Macro  0.1278 0.0465 -0.0624 -0.0309 -0.0187 1.0504 0.0346 -0.1290 0.1590 -0.0030 -0.1744 

IQ Merger Arbitrage 0.1599 0.1121 -0.0630 -0.0616 -0.2222 1.1143 0.0297 -0.0519 0.0084 -0.0071 -0.0187 

GS Absolute Return  0.0742 -0.0552 -0.0013 -0.0129 -0.1759 0.9680 0.0251 0.2455 0.0979 -0.0152 -0.1503 

Merrill Lynch FM -0.0188 0.0448 0.0172 0.0036 0.0665 0.5102 -0.0010 0.1915 0.2207 -0.0084 -0.0263 

Guggenheim 0.3026 -0.0379 -0.1051 -0.0780 -0.1907 1.1489 0.0196 -0.1591 0.0458 0.0082 0.0458 

HDG Proshares 0.1611 0.0072 0.0090 0.0082 -0.0408 0.4742 0.0280 0.3259 0.1139 -0.0060 -0.0807 
 

Led by Guggenheim with 0.3026, all the products besides the Merrill Lynch Factor Model have a 

significant market risk exposure as represented by the S&P. Surprisingly, none of the products has a 

serious exposure to Small-Caps stock returns. Those two factors stand for the equity ABS factors and 

were intended to account for the major risk factors of the industry. Nevertheless, none of the products 

shows any positive exposure or remarkable exposure regarding the fixed-income ABS factors. This is 

with the exception of Guggenheim, which reveals twice-negative exposure to both fixed income 

factors. Finally, the two most striking ABS factors, representing almost all the systematic risk of the 

product, are 𝑥6 and 𝑥8, which stand for the trend-following ABS factors and capture timing and 

higher order risk exposure. These findings show evidence of factor timing and derivative use in all the 

product construction. For the MSCI Emerging Market Index, the VIX Index and the US Dollar Index, 

our estimates display mixed results. For some products these are strongly significant, and for others 

they have barely any effect. 
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Exhibit 11 represents the ABS regression results without the factors 𝑥6  and 𝑥8 , which were 

responsible for the option portfolio proxy and the factor timing. Regarding the equity ABS factors 

Exhibit 11 showed similar results to Exhibit 10. However there is a slight shift toward the fixed 

income risk exposure, especially to the Barclays Global Aggregate Bond Index. Nonetheless, 

comparing Exhibits 10 and 11 outlines the evidence of factor timing and derivative use in all products. 

 
Exhibit 11: ABS Regression 9 Factors 
ABS Regression S&P SmallCap US-10y C-Spread Barc GSCI MSCI VXI DXY 

IQ Multi-Strategy 0.1499 0.0084 0.0668 0.0868 0.5498 0.0273 0.0606 -0.0113 0.0617 

IQ Market Neutral 0.1644 0.0653 0.0727 0.1023 0.4859 0.0066 0.0345 0.0013 0.0671 

IQ Macro  0.1462 0.0658 0.0352 0.0609 0.5303 0.0433 0.1572 -0.0010 -0.0380 

IQ Merger Arbitrage 0.1802 0.1322 0.0495 0.0428 0.4166 0.0378 0.0063 -0.0049 0.1394 

GS Absolute Return  0.0931 -0.0370 0.1360 0.1200 0.5266 0.0395 0.1069 -0.0117 0.0266 

Merrill Lynch FM -0.0024 0.0610 0.1076 0.1097 0.4206 0.0067 0.2303 -0.0057 0.0721 

Guggenheim 0.3211 -0.0257 0.0137 0.0419 0.3545 0.0302 0.0571 0.0109 0.1963 

HDG Proshares 0.1690 0.0197 0.0913 0.0818 0.4566 0.0319 0.1096 -0.0047 0.0448 
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8. Conclusion 

 

In this dissertation I have analysed the performance characteristics of hedge fund replication products, 

several of which have been launched successfully in the last few years. These products have gained 

significant interest from investors, as their primary advantage is to provide competitive after-fee 

returns along with superior liquidity, transparency and a reduction in an investor’s exposure to 

manager-specific risk. In other terms, a replication product may not provide the same level of trading 

alpha as a comparison actively managed hedge fund, but if all risk were adequately priced, the 

replicator may provide a higher all risk adjusted alpha. 

Although several financial institutions have launched such products, only a few have been able to 

establish themselves on the market. The main issue of unsuccessfully launched products has been a 

lack of transparency regarding benchmarking or their replication strategy; as a result, they could not 

win the investors’ trust. I focused on eight products from rather well-known and established financial 

institutions. The results showed that the performance characteristics of these replication products vary. 

In my opinion, the Merrill Lynch Factor Model and Guggenheim Multi-Hedge Strategies were the 

most successful products in tracking their benchmarks. In the cases of the Goldman Sachs Absolute 

Return Tracker Fund and HDG Proshares Hedge Replication ETF, both were favourable, but they bear 

more systematic risk, as their beta is significantly over 1. The results of the four IQ Hedge ETFs 

products showed a mixed picture, which leads me to conclude that these products are still a work in 

progress. The IQ Multi-Strategy and IQ Merge Arbitrage were more successful in tracking their 

benchmarks, whereas the other two showed more of a black box tendency. To perform a better 

analysis, we would require access to more detailed information about their methodologies, which are 

currently not clearly defined. 
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Moreover, I am very confident about the results from the Asset Based Style-Factor analysis that the 

main systematic risk exposure in the replication products are captured by factor timing and higher 

order risk exposure, represented by the trend-following and option portfolio proxy ABS factors. 

Furthermore, I conclude that the work done by Fung and Hsieh helps to capture most of the common 

risk factors from hedge funds. This means that the seven hedge fund risk factors can explain a 

significant part of the systematic risk of a typical hedge fund portfolio, which helps to make the hedge 

fund universe more transparent. It also shows that the hedge fund replication products provide 

exposure to the systematic risk of hedge funds. Nevertheless, more products are required for a more 

comprehensive examination, though I am confident that demand for hedge fund replication products 

will grow once they are made more transparent.  

Finally, I would respond in the affirmative to my initial question of whether the hedge fund industry is 

facing a threat of replacement by replicators as seen in the traditional asset manager industry. This is 

due to the fact, as noted by academic researchers, that most traditional asset classes as well as 

alternative investments have significant exposure to replicable market based risk factors. Moreover, 

since previous evaluations exposed that traditional and alternative asset managers often do not 

outperform their given benchmarks, we come to the conclusion that low-cost efficient passive 

replicator should generally replace active hedge fund managers over time.  

Furthermore, just as traditional asset manager has moved in part from active only to replicators, 

investors will come to realize once markets evolve that indexation or replication is also an appropriate 

substitute for the broader universe of hedge fund mangers. 

 

  



35	

9. References 

 

Ackermann, Carl, Richard McEnally, and David Ravenscraft. 1999. "The performance of hedge funds: 

Risk, return, and incentives." The Journal of Finance, 54.3: 833-874. 

 

Amenc, Noël, Walter Géhin, Lionel Martellini, and Jean-Christophe Meyfredi. 2007. "The myths and 

limits of passive hedge fund replication." EDHEC Risk and Asset Management Research Centre, 

Working Paper. 

 

Amenc, Noël, Walter Géhin, Lionel Martellini, and Jean-Christophe Meyfredi. 2008. "Passive hedge 

fund replication: A critical assessment of existing techniques." The Journal of Alternative Investments 

11.2: 69. 

 

Amenc, Noël, Lionel Martellini, Jean-Christophe Meyfredi and Volker Ziemann. 2010. "Passive hedge 

fund replication–Beyond the linear case." European Financial Management. 16.2: 191-210. 

 

Anson, Mark J.P., Donald R. Chambers, Keith H. Black and Hossein Kazemi. 2012. CAIA level I: An 

Introduction to Core Topics in Alternative Investments. New Jersey: John Wiley & Sons Inc. 

 

Black, Keith H., Donald R. Chambers, and Hossein Kazemi. 2012. CAIA Level 2 Advanced Core 

Topics in Alternative Investments. New Jersey: John Wiley & Sons Inc. 

 



36	

Crowder, Garry B., Hossein Kazemi and Thomas Schneeweis. 2011. "Asset Class and Strategy 

Investment Tracking Based Approaches." The Journal of Alternative Investments 13.3: 81-101. 

 

Fung, William, and David A. Hsieh. 2001. "The risk in hedge fund strategies: Theory and evidence 

from trend followers." Review of Financial studies 14.2: 313-341. 

 

Fung, William, and David A. Hsieh. 2004. „Hedge Fund Benchmarks: A Risk-Based Approach“, 

Financial Analyst Journal 60 (5): 65-80. 

 

Fung, William, and David A. Hsieh. 2007. „Will Hedge Funds Regress Towards Index-Like 

Products?“. Journal of Investment Management 5 (2): 46-65. 

 

Fung, William, David A. Hsieh, Narayan Y. Naik and Tarun Ramadorai. 2008. „Hedge Funds: 

Performance, Risk, and Capital Formation“. Journal of Finance 63 (4): 1777-1803. 

 

Gupta, Raj, Ed Szado and Will Spurgin. 2008. „Performance Characteristics of Hedge Fund 

Replication Programs“. CISDM, Isenberg School of Management, The University of Massachusetts. 

Working Paper. 

 

Hasanhodzic, Jasmina and Andrew W. Lo. 2007. "Can hedge-fund returns be replicated?: The linear 

case.". Journal of Investment Management 5 (2): 5-45. 

 



37	

Hedge Fund Research. 2015. The Motley Fool. The Hedge Fund Industry in 4 Charts. URL: 

http://www.fool.com/investing/general/2015/02/05/the-hedge-fund-industry-in-4-charts.aspx 

[04.07.2016]. 

KPMG and Alternative Investment Management Association. 2012. “The Value of the hedge fund 

industry to investors, markets, and the broader economy”. London: Centre for Hedge Fund Research. 

 

 


