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ABSTRACT 

This study examines the performance of recently introduced passively-managed 

exchange-traded hedged funds (HETFs). Using data that cover the period 2008 to 

2017 of all available HETFs under global macro and long-short classifications with 

sufficient number of observations, the study provides the most complete and update 

measure and documentation of the performance of these two fund categories. Little 

research has been done on HETFs’ performance in despite of the rapid growth and 

expected future expansion of their market sizes, since the introduction of HETFs 

expands for ordinary investors investment opportunity set that were only available to 

high net wealth individuals and institutions. Using a simple 3-three factor model 

including equity, bond and volatility factors, it shows long-short HETFs cannot 

closely follow the returns of their corresponding indexes as global macro HETFs. By 

using Fung and Hsieh’s (2004) 7-factor model, and Edelman, Fung and Hsieh’s (2012) 

revised 8-factor model, significant negative alphas are found for strategy portfolios. 

The relatively poor performance of the HETFs can be attributed to their high expense 

ratio and their failure to closely track the benchmark index.  

 

 

 

 

 

 



iii 
 

 

ACKNOWLEDGEMENTS 

I would like to thank my principal supervisor, Professor Joseph Fung, to inspire and 

guide me throughout research study, even he was on sick leave during the supervision 

period. Without his devotement, my research could not be smoothly done. Besides, I 

would like to acknowledge Dr. Eric Lam as my secondary supervisor to provide 

valuable comments on data analysis. Moreover, I express my gratitude to my 

colleagues, classmates, parents and friends for providing me support and 

encouragement during my study. The journey of doctoral study is always lonely, but 

their companions make me feel more relaxed in the past three years. 

  



iv 
 

TABLE OF CONTENTS 

Declaration ..................................................................................................................... i 

Abstract  ........................................................................................................................ ii 

Acknowledgements  ..................................................................................................... iii 

Table of contents  ......................................................................................................... iv 

List of tables  ................................................................................................................ vi 

1. Introduction  ............................................................................................................ 1 

2. Literature Review  .................................................................................................. 4 

2.1 Overview of Different Types of Funds ............................................................... 4 

2.1.1 Hedge Funds ................................................................................................. 4 

2.1.2 Alternative Mutual Funds (AMFs)  .............................................................. 9 

2.1.3 Exchange-traded Funds (ETFs) .................................................................. 10 

2.1.4 Hedged Exchange-traded Funds (HETFs) ................................................. 14 

2.2 Factor Models for Assets Performance  ............................................................ 19 

2.3 Past Fund Performance ..................................................................................... 23 

2.3.1 Hedge Funds ............................................................................................... 23 

2.3.2 Comparison of Performance between Hedge Funds, ETFs and HETFs  ... 24 

2.3.3 Performance of Global Macro Funds and Long-short Funds  .................... 27 

2.4 Price Efficiency  ................................................................................................ 28 

2.5 Tracking Error  .................................................................................................. 29 

3. Hypotheses  ........................................................................................................... 32 

4. Data and Methodology  ......................................................................................... 34 

4.1   Data ................................................................................................................ 34 

4.2   Methodology  ................................................................................................. 38 

4.2.1 Estimation of Monthly Returns for HETFs, their NAVs and Benchmarks 

 ............................................................................................................................. 38 

4.2.2 Price Efficiency (% Premium/Discount to NAV) ...................................... 38 

4.2.3 Risk-adjusted Return  ................................................................................. 39 

4.2.4 Excess Return of HETFs  ........................................................................... 39 

4.2.5 A Three-factor Model  ................................................................................ 40 

4.2.6 Fung and Hsieh Factor Models  ................................................................. 41 

5. Empirical Results and Interpretations  .................................................................. 45 

5.1   Descriptive Summary of Sample HETFs  ...................................................... 45 

5.2   Summary Statistics of Sample HETFs and HETF Portfolios  ....................... 49 

5.3   Risk-return Relationship of HETFs and Corresponding Benchmark Portfolios 

 .................................................................................................................................... 55 

5.4   Three-factor Model  ....................................................................................... 59 

5.5   Fung and Hsieh Factors Models  .................................................................... 69 

5.6   Rolling Regression on Excess Return of HETF Portfolios Using Fung and 

Hsieh (2004) 7-factor Model and Edelman, Fung and Hsieh (2012) 8-factor 

Model   ............................................................................................................ 75 

6. Summary of Findings  ........................................................................................... 81 

7. Implications of Research, Limitations of Study and Suggestions for Further 

Research ................................................................................................................ 85 

Appendices  ................................................................................................................. 89 



v 
 

List of References  .................................................................................................... 122 

Curriculum Vitae ...................................................................................................... 127 

  



vi 
 

LIST OF TABLES 

Table 1: Comparison between Hedge Fund, Exchange-traded Funds and Hedged ETF 

 .................................................................................................................................... 18 

Table 2: General Descriptions for the 23 Hedge Fund ETF (HETF) for the Period 

2008-2017 ................................................................................................................... 36  

Table 3: Benchmark Index, AUMs, Expense Ratio and Bid-ask Spreads of the 23 

Hedge Fund ETF (HETF) as at End of 2017  ............................................................. 45  

Table 4: Summary Statistics of Sample HETFs and HETF Portfolios  ...................... 49  

Table 5: Expenses Ratio and Tracking Error of Sample HETFs  ............................... 51 

Table 6: Signs and Level of Significance of Mean Returns, Excess Return Relative to 

the benchmark, S&P500 and 1-month T-bill Rate of Individual HETFs or HETF 

Portfolios in Table 4  .................................................................................................. 52 

Table 7: Correlation Matrix of the Key Dependent Variables and Market Risk Factors 

in 3-factor Model  ....................................................................................................... 59 

Table 8: Coefficients, R-square and F-test of the 3-factor Model (Raw Returns)  ..... 59 

Table 9: Signs and Level of Significance of Coefficients in 3-factor Model (Raw 

Returns) in Table 8  .................................................................................................... 60 

Table 10: Coefficients, R-square and F-test of the 3-factor Model (Raw Benchmark 

Returns) ....................................................................................................................... 62 

Table 11: Signs and Level of Significance of Coefficients in 3-factor Model (Raw 

Benchmark Returns) in Table 10 ................................................................................ 63 

Table 12: Coefficients and R-square of Regressing Individual HETFs/HETF 

Portfolios on Corresponding Benchmark ................................................................... 66 

Table 13: Signs and Level of Significance of Coefficients of regressing Individual 

HETFs/HETF Portfolios on Corresponding Benchmark in Table 12  ........................ 67 

Table 14: Correlation Matrix of Key Dependent Variables and 8 Risk Factors in 

Edelman, Fung and Hsieh (2012) 8-factor Models  .................................................... 69 

Table 15: Coefficients, R-square and F-test of the Fung and Hsieh 7-factor Model 

(2004) and Edelman, Fung and Hsieh 8-factor Model (2012). (Excess Returns of each 

HETF Portfolios)  ....................................................................................................... 69 

Table 16: Signs and Level of Significance of Coefficients in Fung and Hsieh 7-factor 

Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess Returns 

of HETF Portfolios) in Table 15 ................................................................................. 70 

Table 17: Coefficients, R-square and F-test of the Fung and Hsieh 7-factor Model 

(2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess Returns of 

Benchmark of HETF Portfolios)  ................................................................................ 73 

Table 18: Signs and Level of Significance of Coefficients in Fung and Hsieh 7-factor 

Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess Returns 

of Benchmark of HETF Portfolios) in Table 17 ......................................................... 73 

Table 19: Alpha of Rolling Regression in 7-factor and 8-factor Model  .................... 76 

Table 20: Summary of Test Result of Hypotheses  .................................................... 83 

Table 21: Detailed Descriptive Statistics of Individual HETF  .................................. 89 



vii 
 

Table 22: Result on Rolling Regression on HETF Portfolios  ................................. 112  



1 
 

1. Introduction 

Passively-managed exchange-traded hedged funds (HETFs) that are designed to 

mimic the performance of particularly benchmark indexes were introduced in 2006, 

i.e. Investco DB G10 Currency Harvest, that track over time the performance of the 

Deutsche Bank G10 Currency Future Harvest Index. Traditional investment funds are 

long biased and subject to stringent regulatory requirements while highly versatile 

hedge funds have high entry thresholds that are usually set at a minimum of USD 1 

million; these features of conventional investments and hedge funds have limited 

ordinary investors’ opportunity set by denying them access to alternative investment 

strategies. Moreover, actively managed hedge funds typically charge high 

management and incentive fees; for example, 2% management fee and 20% share of 

fund returns.  

The inception of HETFs was associated with the rapid expansion of the 

exchange-traded fund (ETF) at the turn of the century. HETFs produce tremendous 

advantages for ordinary investors by combining the features of ETFs and hedge funds. 

As ETFs, they are (1) highly divisible with low minimum per share price, (2) highly 

liquid with zero lock-up periods, (3) highly transparent with respect to pre- and post-

trade price and net asset value (NAV) information, (4) low expense ratio by design, 

and (5) zero incentive fees.  On the other hand, HETFs are highly versatile in 

investment strategies as traditional hedge funds. Therefore, HETFs provide ordinary 

investors a combination of advantages as ETFs on hedge fund strategies. 

Nevertheless, the low minimum per share price allows ordinary investors to produce 
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their own tailor-made HETF portfolios and generate results that mimic the 

performance of fund of hedge funds. 

With the obvious advantages that HETFs offer to the large population of ordinary 

investors, HETFs markets have grown rapidly in both market size and varieties. The 

total asset under management (AUM) of the sample of HETFs included in the study 

has grown by 517% from US$317 million in 2008 to US$1,955 million in 2017; 

while the total AUM of (non-HETFs) ETFs increased by 448% from US$608 billion 

to US$3,331 billion in the same period. Hence, the ratio of AUM HETFs to all other 

ETFs has increased from 0.05% to 0.06%. The total AUM of the sample amounts to 

71% of all HETFs traded in the US market in 2017 of which the split between global 

macro and long-short strategies are US$1,377 million and US$578 million, 

respectively.  

Despite the rapid growth and expected future expansion in both market size and 

varieties of the sector, little research has been done on their performance. The study 

bridges an important gap in the literature by providing as far as practicable an 

empirical evaluation of the performance of global macro and long-short HETFs for 

the period 2008 to 2017.  

Using a simple 3-three factor model including equity, bond and volatility factors, 

it finds individual HETFs, especially long-short strategy cannot correctly replicate 

returns of their corresponding benchmarks. By using Fung and Hsieh’s (2004) 7-

factor model, and Edelman, Fung and Hsieh’s (2012) revised 8-factor model, 

significant negative alphas are found for strategy portfolios. The relatively poor 
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performance of the HETFs can be attributed to their high expense ratio and their 

failure to closely track the benchmark index. On the other hand, HETFs have lower 

standard deviations of returns and 5% VaR than the market performance indicators 

such as S&P500 and even 1-month T-bill rate. HETFs can provide diversification 

benefits to average investors’ portfolios.  

The study contributes to the literature on the following aspects: (1) it provides 

significant incremental evidence on the risk and return characteristics of a major 

segment of HETFs market; (2) it extends the research on hedge fund performance to 

passively-managed HETFs; (3) it covers cross-sectional analysis on different 

strategies of HETFs market; (4) it provides empirical evidence on the diversification 

benefit using HETFs, and (5) it extends the past literature that structure of investment 

instruments will not affect risk exposure given similar investment strategies are 

applied. 

Following the introduction in section 1 above, the remainder of the paper is 

organized as follows: section 2 reviews related studies particularly on hedge funds, 

section 3 states the major hypotheses that will be tested in the empirical study, section 

4 describes the data and methodology, section 5 summarizes empirical findings and 

provide interpretation of the results, section 6 contains the conclusion, and limitations 

of the research and conjectures for future research are provided in section 7.  
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2. Literature Review 

2.1     Overview of Different Types of Funds 

2.1.1 Hedge Funds 

Hedge funds (HFs) are investment vehicles that collect funds from selected 

investors with high net worth and income (more than US$200,000 in each of the last 

two years or US$1million net worth, excluding value of primary residence). Different 

from mutual funds, they are usually formed as limited liability partnership and 

exempted from SEC regulations (US Company Act of 1940). As a result, they can use 

alternative investment strategies that traditional mutual funds cannot be used under 

their mandate, for example, intensive use of derivatives, borrowing, short selling, etc. 

The major objective is to reduce portfolio volatility of the investors and earn 

“absolute return”, i.e. deliver positive returns under all market circumstances.  

Hedge funds have been introduced as a market completion instrument. 

Conventional mutual funds are restricted from taking short positions and derivative 

positions. Therefore, equity mutual funds are long-only (or long-biased) and their 

returns are positively related to the market (Sharpe 1964; Huij and Verbeek, 2009). 

Hedge funds help complete the market by offering an important diversification tool 

since they can neutralize market impact using derivatives and short positions in cash 

markets. Therefore, many investors will include hedge funds in their portfolio so as to 

enjoy the benefit of diversification (Amin and Kat, 2003; Hegelin and Pramborg, 

2003). For example, a long-short hedge fund can take a market (or delta) neutral 

portfolio that contains long positions in potential outperformers and short positions in 
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prospective underperformers (or short position in futures). Moreover, some HFs also 

provide bearish investors who have a negative view on the prospect of the market. 

However, the benefit of investing in hedge fund is offset by some important 

restrictions against investors. Firstly, retail investors are not allowed to invest in 

hedge funds under the net worth and income requirements. Secondly, lock-up period 

is imposed, i.e. investors are not allowed to withdraw their investment within a period 

of time, usually in term of years. Moreover, investors are required to provide advance 

notice before redemption. This can protect hedge funds from meeting unexpected 

redemption demands after investing in illiquid assets, which is one of the common 

investment styles.  

Hedge funds have special fee structure compared with other investment assets 

due to active investment styles, as well as capital and knowledge intensive. Expenses 

ratio includes management fee (1- 2% of total asset under management (AUM)) and 

acquired fund fees & expenses (proportional fees and expenses incurred indirectly 

due to investment in other funds). Management fee is usually charged on monthly 

basis.  On the other hand, expenses ratio usually excludes brokerage commission and 

expenses derived from turnover. In addition to management fee, an incentive fee (15-

20% profits) is charged to investors, which is higher than that of mutual fund to 

compensate research costs. Performance fees is usually charged annually. When 

calculating performance fee, high-water mark is usually applied. Under this provision, 

fund managers can only receive performance fee only if they can cover previous 

losses. High-water mark provision prevents hedge fund managers from manipulating 

fund returns. High-water mark will be reset after performance fee is charged annually. 



6 
 

The proposed study focuses only on the performance of HETFs relative to their 

benchmark indexes. The study excludes any comparison with conventional hedge 

fund because the high management and performance incentive fees of these funds are 

subject to individual negotiation that can introduce significant measurement errors in 

returns earned by investors.   

In general, investment strategies adopted by hedge funds can be classified into 

two categories – i.e., directional and non-directional. Directional strategies refer to 

long-biased or short-biased position in the respective market. Non-directional 

strategies include volatility trading using options and convergence (or arbitrage) 

trading which attempts to profit from mispricing of securities such as mispricing of 

future contract relative to the underlying asset. There are different investment 

strategies under these two categories with no standard classification in previous 

literatures (Sadka, 2010; Bali, Brown, & Caglayan, 2011) or database providers. The 

two major types of strategies adopted in hedge funds are long-short and global macro. 

According to definition from BarclayHedge, long-short strategy means hedge 

funds that hold long and short positions in the investment portfolios at the same time 

in a specified market. Borrowing, derivatives and short-sales are usually adopted in 

long-short hedge funds. Long-short strategy is different from market neutral fund, as 

the former has positive exposure, but the latter aims at minimal market exposure by 

applying same proportion in both long and short positions. 
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Global macro hedge funds focus on making profit on investment securities due to 

change of macro environment such as exchange rate and interest rate. The valuation 

of investment securities involved fluctuate on the change of market risk.  

As of end of 2017, total assets under management (AUM) for hedge funds was 

around US$2.9 trillion, excluding fund of the funds and Commodity Trading 

Advisors (CTAs). The hedge fund industry was seriously hurt by financial crisis in 

2008, with 32% drop in AUM in a single year. Between 2009 and 2017, the 

compound annual growth rate was approximate 8% per year. Fixed-income, multi-

strategies and emerging market were the top three investment strategies adopted, 

which represented 37% of the total AUM of hedge fund industry.  

Chart 1: Worldwide Hedge Funds: Asset Under Management (US$ billion) 

 

Source: BarclayHedge, 2018 
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Based on the data reported in BarclayHedge (2018), asset under management 

classified by fund style is shown below:  

Chart 2: Worldwide Hedge Funds: Assets Under Management (US billion) – 

classified by styles (2017) 

 

Source: BarclayHedge, 2018 
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2.1.2 Alternative Mutual Funds (AMFs) 

The access of hedge funds is limited to selected investors only. Although hedge 

funds are important portfolio diversification tools, retail investors are barred from 

entering the market due to the high entry threshold. Moreover, many institutional 

investors cannot participate in the hedge fund market due to their investment 

constraints that include an asset’s liquidity, risk level, lock-up period, and etc. In light 

of the potential large demand by the above types of investors, many investment 

companies formed alternative mutual funds, which are available to retail investors 

with low minimum initial investment of US$5,000, versus US$1 million for 

traditional hedge funds on average. Besides, the fees are much lower than that of 

hedge fund and more affordable to retail investors.  

AMFs can adopt certain hedge funds strategies, e.g. shorting, leverage, 

investment of illiquid securities, with different alternative investment styles that 

traditional mutual funds are prohibited, such as equity long-short, fixed income, 

multi-strategies. In order to comply with SEC requirements for retail investors, there 

are some restrictions on investments: e.g. borrowing value up to one-third of total 

assets, illiquid assets value up to 15% of total assets, use of certain derivative 

products only.  Besides, the funds must submit daily liquidity reports and audited 

reports. 

Generally, the major strategies adopted by AMFs are: (1) equity long-short, (2) 

multi-strategies, (3) managed futures, (4) market neutral, (5) non-traditional bonds 

and (6) currency. According to SEC report, AUM of AMFs amounted to US$469.3 
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billion in 2014, representing 10.03% compound annual growth rate between 2010 and 

2014. However, the market share (compared with all registered funds) dropped 

slightly to 2.71% in 2014 from 2.94% in 2010. 

2.1.3   Exchanged-traded Funds (ETFs) 

Exchanged-traded Funds (ETFs), to my understanding, was introduced in 1990.
 1
  

Unlike hedge funds and mutual funds investors that can only exit the fund by 

redemption at the funds’ NAV perhaps after a deduction of back-end load and other 

relevant fees, ETFs are traded on exchanges like equity stocks and investors can enter 

or exit from an ETF as if they are taking or unloading an ordinary stock position 

during the trading session of the exchange where the ETF is listed.  

ETF on S&P500 cash index was introduced in the US in 1993. Index trackers 

have been the dominant type of ETF and capture the majority of market share.
2
 The 

underlying assets of ETFs include commodities, industrial sectors, country-wide, and 

fixed income portfolios. ETFs are passively managed portfolios which attempt to 

replicate the performance of targeted assets or portfolios. Recently, actively ETFs 

that involve active asset management are introduced which include (1) ETFs that aim 

at outperforming the market index; (2) leveraged ETFs that magnify the returns (and 

of course risks) of the targeted indexes/assets; (3) inverse-ETFs that profit from 

negative movements in the target indexes or assets. 

                                                           
1
 Toronto Stock Exchange Index 35 (TSE-35) ETF was the first stock index ETF introduced in 1990 

on the Toronto Stock Exchange.   
2
 The popularity of ETF also caused significant change in the structure of the futures markets. Today, 

over 70% of futures are traded on ETFs.  
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There are two approaches to form ETFs: physical and synthetic. The former 

replicates return by holding securities of the targeted assets/portfolios. For example, 

DJIA ETF will hold all constituents of DJIA with the same proportion. Synthetic 

ETFs, on the other hand, make use of derivatives, such as options, futures and swaps, 

to replicate the performance, which was first introduced in 2001. Leverage ETFs and 

inverse-ETFs are typical examples of synthetic ETFs. Physical ETFs, compare with 

synthetic ETFs, have high level of transparency in term of fund operations and 

limited counterparty risk due to actual ownership of the securities. However, both 

types of ETFs face problem of high tracking errors. Physical ETFs suffer from 

illiquidity of the underlying assets and trading costs in portfolio rebalancing, while 

tracking error of synthetic ETFs comes from resetting of derivative contracts and 

terms. Past literatures show tracking error of synthetic ETFs was similar to that of 

physical ETFs in general (Meinhardt, Mueller & Schoene, 2015). 

There are a number of advantages of ETFs over hedge funds and AMFs. ETFs 

are publicly listed and therefore are subject to regulatory oversight. Moreover, they 

are accessible to ordinary investors since they are traded on stock exchange and 

investors can trade ETFs during exchange trading sessions; therefore, ETFs offer 

higher and continuous price transparency and liquidity than hedge funds and AMFs. 

Moreover, shorting selling and margin trading are allowed for ETFs. Therefore, ETFs 

are commonly used for hedging investors’ portfolios. Furthermore, trading costs of 

ETFs are much lower due to (1) lower expense ratio under passive management, (2) 

low turnover rate to reduce trading costs, and (3) no trigger on capital gain taxes. 
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US ETFs market experienced around 20% compound annual growth rate 

between 2009 and 2017, in line with the growth rate of world ETF market. It was 

much higher than hedge funds (8%) in the same period, as financial crisis in 2008 had 

less adverse impact to worldwide ETFs market. (ETFGI, 2017). Equity ETFs 

constituted 80% of market share in US ETFs, of which over half of them traded in 

domestic stocks. Fixed-income ETFs represented a significant 20% market share in 

the US. (Investment Company Institute, 2017). 

Chart 3: Worldwide ETFs market – Assets under Management (US$ billion) 

 

Source: ETFGI (March 2017, January 2018) 
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Chart 4: US ETFs market – Assets under Management (US$ billion) 

 

Source: ETFGI (2017), US-listed ETFs And ETPs (2018) 
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2.1.4   Hedged Exchange-traded Funds (HETFs) 

Hedged Exchange-traded Funds (HETFs) are hybrids of conventional hedge 

funds and ETFs. HETFs are listed and traded on stock exchanges like other ETFs and 

are available to a wide range of investors. The creation of HETFs eliminates the 

investment thresholds of conventional hedge funds against public investors. HETFs 

also removes the illiquidity problems due to the lock-up period imposed by 

conventional hedge funds. Moreover, HETFs also enhance price transparency of the 

investment. Besides, unlike alternative mutual fund, HETFs has little restriction on 

the use of derivatives and illiquid assets. Moreover, HETFs share the advantages of 

traditional ETFs such as low minimum investment requirement and expense ratios, as 

well as continuous trading over trading hours.  

To our understanding, the first HETF was created in late 2006. The classification 

of HETFs is similar to that of hedge funds, e.g. multi-strategies, fixed-income, long-

short, market neutral. There are three approaches for HETFs to replicate hedge fund 

performance: 

1. direct approach: HETFs can hold the hedge funds unit by direct investing in 

the hedge fund index and/or portfolio (such as IQ Merger Arbitrage ETF). 

While it can closely track the performance of underlying securities, the capital 

requirement for setting such HETFs is high; 

2. replication approach: this type of HETFs attempt to replicate the return 

distribution of a target hedge fund or a hedge fund index by means of 

statistical process such as regression and common factor analysis (such as IQ 
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Hedge Multi-Strategy Tracker ETF). The major shortcoming of this approach 

is potential tracking errors as the target hedge fund strategy can change over 

time;  

3. copycat approach: HETFs replicates the return of hedge funds by using public 

disclosure filing issued by the hedge funds and other public information, such 

as management records. However, hedge funds will disclose on a lagged basis, 

usually quarterly. Again, the tracking error will be probably large compared 

with direct approach.  

The sample HETFs in this research adopts replication approach to capture of the 

performance of corresponding underlying indexes. Many of them invests at least 80%, 

of the underlying securities only, while maximum another 20% will be invested in 

market liquid instruments such as ETFs to track the index performance with minimal 

trading costs. As a result, this research will examine the HETFs under replication 

approach. 

While the majority of HETFs track performance of a benchmark index, some 

HETFs are actively managed with absence of underlying index. Such hedge fund 

managers adjust its asset allocation, derivatives level and leverage level from time to 

time so as to yield returns to investors. In this proposed research, only passively-

managed HETFs are examined because of the following major reasons:  

1. HETFs target a predetermined hedge fund index instead of any particular 

hedge funds. The strategy of hedge fund benchmark index is well-defined and 
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constant over time. Besides, this allows the study to eliminate the tracking 

errors due to misalignment between hedge funds index and hedge funds. 

2. The underlying strategy employed by hedge fund index is well-defined and 

does not require any statistical tools for replicating its return distribution. 

Therefore, the study eliminates the tracking errors associated with statistical 

estimation errors.  

3. The target hedge fund index performance is reported continuously during 

trading hours, as well as the trading prices of HETFs. On the other hand, 

indexes reported conventional hedge funds create stale pricing problem as 

their prices or NAVs are not available on a continuous basis. 

4. Past literature reflects passively-managed ETFs has better risk-adjusted 

returns than actively managed ETFs (Rompotis, 2011). Besides, average 

investors can understand passively-managed HETFs better due to the 

transparent pricing and well-defined underlying index. Therefore, the study 

has higher relevance and significance on optimizing individuals’ investment 

opportunity set.  

In summary, the advantages of passively managed HETFs over conventional 

hedge funds are as follows: 

1. Provide alternative hedge fund strategies that suit individual investor’s 

investment objectives. 
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2. Broaden investment opportunity set for ordinary investors that has significant 

welfare implication. 

3. Subject to regulatory and exchange oversight. 

4. Accessible to ordinary investors because of low entry threshold and traded on 

stock exchanges.  

5. Low management fee and expense ratio that has direct positive impact on 

returns to investors.  

6. Continuous pre- and post-trade transparency. 

7. High liquidity because they can be traded during exchange trading sessions. 

8. No lock-up period.  

9. Easy to assess their performance because HETFs are benchmark on well-

defined indexes. 

  



 

 

1
8

 

 

Table 1: Comparison between Hedge Fund, Exchange-traded Funds and Hedged ETF 

 

 Hedge Fund AMFs ETF HETFs 

Flexibility in 

investment 

No limitation in using 

derivatives, borrowing, 

leverage, illiquid assets 

Restricted use of leverage 

and derivatives 

Focus on tracking 

performance of underlying 

index/assets 

Same as ETF 

(passively managed) 

Same as Hedge Fund 

(actively managed) 

Diversification 

effect to 

traditional assets 

Moderate to good effect  

due to low correlation with 

traditional assets 

Moderate effect under 

restricted use of alternative 

investments 

Minimal especially for index 

tracking ETFs that replicate 

market return 

Similar to hedge funds 

Liquidity Lower liquidity with lock-up 

period from 1 month to 5 

years in general 

High liquidity, trading at the 

end of each trading day 

Higher liquidity than AMFs 

as listing in the Stock 

exchange 

Relative weaker liquidity 

than ETFs due to low 

trading volume 

Disclosure 

requirement 

Minimal disclosure Usually quarterly disclosure  Daily disclosure  Daily disclosure 

Accessibility to 

retail investor 

Limited due to net worth 

and income requirement, 

with minimum investment 

of US$1 million 

Moderate accessibility with 

minimum initial investment 

of US$5,000 

High accessibility as listing 

in the stock exchange with 

low entrance cost 

(as low as US$100) 

High accessibility as listing 

in the stock exchange with 

low entrance cost 

(as low as US$100) 

Trading cost Up to 2% of annual 

management fee and 20% 

incentive fee on positive 

return 

Front-end/ 

back-end loads, 12b-1 fee, 

fund operating fee 

bid ask spread, market 

impact cost, exchange 

trading fee, commission 

bid ask spread (wider than 

ETFs), market impact cost, 

exchange trading fee, 

commission 
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2.2    Factor Models for Assets Performance 

Amenc and Martellini (2003) adopt Sharpe’s (1964) CAPM to study the beta and 

hedge fund versus stock mutual funds and find that the mean beta of the sample of 

hedge funds is 0.37 and over 60% of their beta lies between 0 and 0.4. Besides, the 

average alpha is 5.83% and statistically significant different from zero at 5% level of 

significance. They adopt the following widely used generic form of CAPM: 

CAPM: Ri,t – Rf,t = αi + βi (Rmt – Rft) + εi,t  

Their result shows that there is diversification benefit with superior return in 

incorporating hedge funds in an investor’s overall portfolio.  

Eling and Faust (2010) find that CAPM seems less appropriate in explaining the 

return to hedge funds, comparing with traditional stock mutual funds in emerging 

markets. They find that the adjusted R-square for the hedge fund equation is 43.4% 

but the R-squared for the mutual fund equation is 60.02%. Their result shows that 

CAPM is insufficient to explain hedge fund returns. In short, CAPM is a de facto 

single-factor model which include only the market risk factor. As one of key 

objectives for investing hedge fund is to diversify portfolio risk, the correlation 

between hedge fund and the market should be low and the market risk factor is 

insufficient to explain hedge fund returns especially for those which are market 

neutral or volatility driven. 

Carhart’s (1997) four-factor model adds momentum factor, i.e. the one-month 

lagged return differentials between the best performance firms and the worse 
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performance firms, in Fama and French model to explain the performance of mutual 

funds from 1963 to 1993. The equations of Fama and French (1993) and Carhart 

(1997) are as follow respectively: 

Fama and French: R i,t– Rf,t = αi + βi (Rmt – Rft) + βiSMBSMBt + βiHMLHMLt + εi,t  

Carhart: R i,t– Rf,t = αi + βi (Rmt – Rft) + βiSMBSMBt + βiHMLHMLt + βiMOMMOMt 

+ εi,t  

He finds that the momentum factor has zero correlation with the market, negative 

correlation with size and book-to-market ratio using Fama and French model (1993). 

Besides, the four-factor model has slightly higher R-square (78-97%) to explain the 

fund performance than that of CAPM (76-96%). Moreover, it is noticed that 

momentum effect is larger for outperforming funds. Carhart is one of the earliest 

factor model that incorporate trend-following effect on measuring fund performance.  

Similarly, Eling and Faust (2010) reveal that Carhart (1997) model has slightly 

higher R-square than that of CAPM in explaining fund performance of emerging 

market (47.15% versus 43.41% for hedge funds and 63.86% versus 60.02% for 

mutual funds). These confirms the explanatory power of momentum factor in fund 

performance. Nevertheless, CAPM, Fama and French, as well as Carhart, have good 

explanatory power on performance of mutual funds only, but not hedge funds. These 

models can explain the performance of investing traditional assets such as bonds and 

equities as they are strongly correlated to market. However, even the inclusion of 

momentum factor cannot fully describe the risk factor of hedge fund due to proactive 

timing the market, dynamic trading strategies and intensive use of derivatives. 



 

21 
 

Fung and Hsieh, who have conducted in-depth academic analysis on 

performance of hedge funds for two decades, reveal weak relationship between hedge 

fund performance and standard assets class by using Sharpe (1992) asset factor model 

(Fung and Hsieh, 1997). Around one-half of sample hedge funds record low R-square 

(below 25%) when traditional assets are used as regressors. Meanwhile, they identify 

five major investment strategies in hedge funds (“System/Opportunities”, 

“Global/Macro”, “Value”, “Systems/Trend Following”, and “Distress”) and reveal 

option-like patterns for hedge funds return in different economic states. Their returns 

are more sensitive in extreme states, unlike linear in nature for traditional assets. For 

example, return of “Systems/Trend following” hedge fund is like a straddle on US 

equities, while returns of “Global/Macro” style is a straddle on US dollar. Fung and 

Hsieh (1997) is the one of the first literature to show the presence of trend following 

strategies in hedge funds.  

Fung and Hsieh (2001) construct a trend-following strategies (PTFS) portfolio by 

using look-back straddle on traditional assets (stock, bond, currency, 3-month interest 

rate and commodity) and find the five portfolios can explain 47.9% of variation of the 

trend-following funds’ returns. However, insignificant R-square is contributed by 

other risk factors from major asset classes. Fung and Hsieh (2002) show the five 

PTFS portfolios can replicate the performance pattern of Zurich Trend-Follower 

Index, which tracks the average performance of trend-following funds identified by 

Zurich since 1983. Besides, they identify currency, bond and commodity PTFS 

portfolios are statistically significant to represent trend-following effect of hedge 

funds. Lookback straddles have strong explanatory power to predict the trend-
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following strategy and are appropriate in hedge fund performance measure. It is 

because they roll over standard straddles dynamically so as to maximize the returns 

by exercising call options at the highest price and exercising put options in the lowest 

price during the time intervals, which is in line with the strategies adopted by hedge 

fund to chase for returns regardless of market condition. 

Fung and Hsieh (2004) construct a factor model using principal components 

analysis and reveal the three PTFS portfolios (currency, bond and commodity) 

explain around 80% of the variations of monthly returns of fund of the hedge funds 

(FOHFs). By using FOHFs, the asset-based style factor model can mitigate the 

problem of data biases (instant history, survivorship, selection bias).   

Edelman, Fung and Hsieh (2012) reveal that the additional explanatory variable, 

i.e. IFC Emerging Markets Index, is statistically significant and contributed an 

additional 14% of Adjusted R-square (total: 69%) for the performance of FOHFs 

during 2005-2010, compared with the Fung and Hsieh 7-factor model. However, 

Edelman, Fung and Hsieh (2012) demonstrates only few independent variables in 7-

factor and 8-factor model are statistically significant to explain performance of 

FOHFs. In the 7-factor model, only equity market and credit spread factor can be 

proven to be statistically at 1% level of significance. While emerging market factor is 

strongly significant in 8-factor model, bond market and credit spread can barely 

explain the performance of FOHFs. On the other hand, they regress on the single 

variable of “Credit Suisse Liquid Alternative Beta Broad Index (CSLAB)”, an index 

capturing hedge fund strategies by direct investments in underlying assets, as a 

benchmark on 7-factor and 8-factor model. It has an even high R-squared of 71% 
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with 0.8362 beta coefficient. It shows market readily performance benchmark can be 

used to measure sensitivity of investment products. 

2.3   Past Fund Performance 

2.3.1    Hedge Funds 

Past literatures reveal certain, but not all, hedge funds can generate positive 

alphas over time. Fung et al. (2005) reveal there is higher probability for 

outperforming hedge funds to earn alphas again in the next period (28% versus 14% 

for non-alpha generating funds) and have low chance to be liquidated within five 

years. This shows cross-sectional differences of hedge funds such as managerial 

ability. Besides, most literatures discover young funds (usually defined as two to 

three years or less) tend to outperform old funds (Howell, 2001; Meredith, 2007; 

Frumkin and Vandegrift, 2009), as the proportion of hedge funds managers’ 

investment is relatively high, and they have more incentive to manage better. Howell 

(2001) reveals young funds still outperform even after factoring in dead funds. 

Meredith (2007) shows young funds can generate better returns because they are 

riskier and are suitable for risk-tolerant investors. Kanuri and MacLeod (2014) find 

fund age has inverse relationship with excess return under Fung and Hsieh (2004) 7-

factor model. In addition, Aragon (2007) reveals hedge funds with longer lockup 

period perform better as they can invest in illiquid assets and yield liquidity premium.  

However, many past literatures reveal the outperformance cannot be sustained 

for long period. Edelman, Fung and Hsieh (2012) reveal average FOHFs generated 

positive excess return only between January 2005 to June 2007 only, over the 



 

24 
 

research period from 2005 to 2010. Eling (2009) shows the performance cannot be 

kept for more than six months. Besides, the significance of performance persistence is 

negatively related to the time period. Capocci and Hubner (2004) find that no 

persistent returns for the best and poorest hedge funds. Fung and Hsieh (2008) show 

outperforming hedge funds are hard to generate alpha in the future due to large 

capital inflow by investors and decreasing marginal benefit for fund operation. It 

echoes Berk and Green (2004) that investors allocate their capital based on past 

performance. Besides, non-directional strategies have better return persistence over 

directional strategies. Eling (2009) find that convertible arbitrage and emerging 

market strategies are statistically outperformed when compared with equity-long only 

funds. Stafylas, Anderson and Uddin (2018) reveals that most hedge fund strategies 

fail to generate significant positive alphas during market slump. Besides, hedge fund 

tends to have more sensitivity in equity risk factors during good market, especially 

for directional strategies. 

2.3.2 Comparison of Performance between Hedge Funds, ETFs and HETFs 

Agarwal, Boyson & Naik (2009) compare the performance of traditional mutual 

fund, AMFs and hedge funds by applying Carhart (1997) and Fung and Hsieh (2004) 

7-factor model between 1994 and 2004. Hedge funds outperform AMFs even on 

after-fee returns due to substantial exposure on small market cap firms. On the other 

hand, AMFs outperform traditional mutual funds by between 2.6% and 4.8% per year. 

Besides, AMFs managed by managers with hedge fund experience significantly 

outperform compared to those managers without hedge fund experience.  
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Clifford, Jordan & Riley (2013) reveal no alpha is found for average absolute-

return mutual funds, a kind of AMFs. The same result is found for both stock and 

non-stock AMFs. Meanwhile, several best performing absolute-return mutual funds 

generate alpha with tremendous (40 times) net fund flow than negative alpha funds. 

Similar to Agarwal, Boyson & Naik (2009), absolute-return hedge funds have better 

performance than absolute-return mutual funds statistically and economically. 

Kanuri and MacLeod (2014) discover most AMFs with different strategies 

generate negative alphas between 1998 and 2011. The performance is even worse 

during financial crisis (2007-2009) with average alphas of -7.51% for Carhart (1997) 

model and -6.97% for Fung and Hsieh (2004) 7-factor model. Even bear market 

funds make significant loss with -18% annual alpha. Meanwhile, passively-managed 

index mutual funds perform better than AMFs mainly due to lower expense ratio 

(0.65% versus 1.96%). 

Kanuri (2016) is the first literature to discuss HETFs and compares its 

performance with AMFs between 2008 and 2014. It shows average monthly return of 

equally weighted HETFs portfolio is significantly negative (-0.12%) during the 

research period, which is worse than most traditional market indexes. On calendar 

year basis, HETFs’ returns far lag behind traditional market indexes except 2008. On 

the other hand, the standard deviation is much lower, echoing with negative 

correlations with traditional assets. By using Sharpe, Sortino, Omega and Kappa 3 

ratios, HETFs have low risk-adjusted returns than that of AMFs due to relatively high 

standard deviation, even though earning similar average monthly return (-0.1% for 

AMFs) and low expense ratios (1.82% for AMFs versus 0.84% for HETFs). 



 

26 
 

The above literatures have an important implication on fund performance: the 

trade-off between assets allocation/market timing and expense/performance fee. 

McCarthy (2014) identifies similar performance for long-short AMFs and hedge 

funds as they have similar equity exposure. On the other hand, Agarwal, Boyson & 

Naik (2009) and Clifford, Jordan & Riley (2013) show managerial ability and 

investment flexibility outweigh high expense and performance fee of hedge funds 

when compared with traditional mutual funds. Similarly, Sherrill, Shirley & Stark 

(2017) reveal low-expense ETFs position cannot offset poor market timing and assets 

allocation, resulting in poor performance of AMFs with high usage of ETFs. This 

implication is in line with Dellva and Olson (1998): Although overall expense ratio is 

negatively correlated to risk-adjusted returns of mutual funds, 12b-1 fees and 

redemption fee variable tend to improve the performance as their benefits exceeds the 

fees themselves. 12-1 fees encourage larger size of fund to enjoy economies of scale, 

while redemption fee promotes long-term investment to reduce turnover. In short, 

lower fees may not necessarily result in better performance. 

While Kanuri (2016) uses descriptive statistics to evaluate performance of 

HETFs with stock market performance, this research applies more in-depth analysis 

on the performance, such as Fung and Hsieh multi-factor models, for assessing the 

alpha-generation ability of HETFs. We will study whether HETFs generate positive 

alpha. Besides, relative performance with the underlying index will be examined. As 

underlying benchmark index is not subject to any trading costs and expenses, we 

conjecture HETFs will underperform compared with the corresponding HETFs 

benchmark. In addition, we will compare the sensitivities level of different risk 
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factors of HETFs. We conjecture the coefficients for equities-related variables will be 

larger and more statistically significant to explain performance of HETFs, as HETFs 

are listed in the stock exchange and tend to be more affected by overall stock market 

performance. 

2.3.3 Performance of Global Macro Funds and Long-short Funds 

Fung and Hsieh (2004) shows equity long-short hedge funds have positive, but 

small, exposure to stock. Manser and Schmid (2008) discover alpha cannot be 

persisted over 1-year investment period. Badrinath and Gubellini (2011) reveal 

market beta is positive in CAPM, Fama-French 3 factors and Carhart (1997) model 

with R-square of around 84%. On the other hand, size and value factors are 

statistically insignificant to explain the return. Meanwhile, alpha is unfound in these 

three models. Similar results are found in Fung and Hsieh (2011) that only less than 

20% of the sample long-short hedge fund exhibit positive and significant alpha. 

Besides, the sample funds do not exhibit exposure to option-like trading dynamics. 

McCarthy (2014) examines performance of equity long-short mutual funds. Equity 

long-short funds have similar equity exposure with average hedge funds, supported 

by similar market beta coefficient by using Carhart (1997) model. Therefore, equity 

long-short funds mutual fund did not significantly outperform over hedge funds in the 

period between 2008 and 2013, although hedge funds tend to have large variations of 

return in the time period.  

MaCarthy (2015) assess the characteristics of global asset allocation fund, one 

of the alternative mutual funds adopting hedge fund-like strategy. He reveals the fund 
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has high bond exposure with net position of 49%. Besides, it has significant positive 

for market factor and negative for size factor in Carhart (1997) model. Moreover, 

over 70% of sample funds earned positive alpha during the period between 2008 and 

2013. Caglayan and Ulutas (2014) shows global macro hedge funds has significant 

positive exposure between funds returns and equities in emerging market as well as 

currencies, after factoring typical fund factors, liquidity and fund characteristics.   

2.4       Price Efficiency  

Price efficiency of ETFs is related to continuous creation/redemption process. 

Instead of daily creation/redemption for mutual funds, most of the sample HETFs 

issue and redeem fund shares only in large blocks (usually 10,000-50,000 shares) at 

net asset value (NAV) to selected traders. The HETFs’ shares are issued and 

redeemed for cash and/or in-kind for securities. The former is applied to ETFs 

making use of derivative securities to replicate the underlying index, while the latter 

will be used for ETFs directly purchasing the constituent stock the underlying index.  

Theoretically, the share price should be close to its NAV due to potential 

arbitrage activities done by the traders. If the ETF shares value is higher/lower than 

its NAV, trader (authorized participants) can sell/buy the ETF shares and buy/sell the 

underlying assets to earn profit from arbitrage. Past literature shows the price 

inefficiency is not significant in general, especially for ETFs tracking scalable local 

stock indices. Engle and Sarkar (2006) study major US equity index and reveal that 

price difference between share price and NAV is not significant and the standard 

deviation is substantially smaller than the bid-ask spread. 
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However, the effect of arbitrage on promoting price efficiency will be weaker for 

international ETFs due to non-synchronous trading hours. Arbitrage cannot be 

conducted in an effective way with non-overlapping trading hours. Engle and Sarkar 

(2006) find the price difference for non-local ETFs is much larger and more 

persistent than that of domestic-US ETFs. Besides, the volatility of the price 

difference is also significant in economic sense. Levy and Lieberman (2013) reveal 

that performance of non-local ETFs is affected by the local market when the local 

market is trading but affected by US market when local market is closed.  

2.5       Tracking Error 

Tracking error refers to the deviation between NAV return of ETFs and return of 

underlying index. Different from price deviation driven from creation/redemption 

process, the tracking error cannot be eliminated by arbitrage and long-term in nature, 

as many indexes are uninvestable. Besides, management fees are incurred for 

operating ETFs, while benchmarking indexes are not considered. Past literatures 

discuss the major reasons for creating tracking errors of traditional ETFs. 

Buetow and Henderson (2012) finds that low liquidity of underlying assets and 

fluctuating assets pricing will lead to larger transaction costs and tracking error. Their 

research shows high yield bonds represent 6 times of daily tracking error than US 

Treasury (1.2% versus 0.20%). Besides, real estate and non-US securities exhibit 

over 1% daily tracking error, compared to the overall average of 0.56%. Low 

liquidity results in larger bid-ask spread and market impact costs involving in 

purchasing and selling securities due to alternation of indices’ compositions. In 
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addition, Shin and Soydemir (2010) mention exchange rate is another major reason 

for the persistence of tracking errors.  

Elton et al. (2002) and Frino et al. (2004) reveal on the effect of dividend 

reinvestment on tracking errors. The delay of dividends reinvestment for ETFs 

formed under unit investment trust will lead to tracking error, especially when 

dividend yield is high and time delay is longer. 

Rompotis (2006) uses data of iShares ETFs and discovers replication strategy 

adopted by ETFs contributes tracking error. While full replication can minimize 

deviation by purchasing the exact portfolios as benchmark, the capital requirement 

and rebalancing costs are demanding. As a result, some ETFs just replicate the 

benchmark returns by investing a certain proportion of entire underlying assets or 

making use of liquid assets, which may not be included in the benchmark. In general, 

the indirect replication constitutes larger tracking error. In addition, the error will be 

magnified if the returns of underlying returns are large, which make replication more 

difficult.  

Past literatures compare the tracking error between conventional index mutual 

funds and corresponding ETFs, as well as different types of ETFs. Rompotis (2005) 

find their tracking errors are essentially the same by investigating 16 pairs of ETFs 

and index funds in domestic and international equity markets. Rompotis (2006) reveal 

ETFs tracking international indices record significant tracking error. Similarly, Shin 

and Soydemir (2010) find that persistence of tracking errors is significant for non-
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domestic ETFs. Blitz and Huij (2012) reveal large tracking errors for global emerging 

market ETFs compared with those tracking developed market indices.   

Buetow and Henderson (2012) focus on analyzing the tracking error of 

traditional ETFs. By regressing ETFs return on returns of underlying indexes/assets 

trading in the US between 1994 and 2010, the median beta is 0.945 only with R-

square of 0.849, which is different from hypothetical value of 1. It shows tracking 

errors are found on average. Besides, low betas (below 0.75) are found for diversified, 

fixed-income and non-local equities ETFs. Besides, R-square for high yield bonds 

and municipal bonds are below 15%, i.e. underlying index returns cannot explain the 

ETF performance in a large extent. The results show illiquid assets tend to have 

larger tracking errors. 

Besides, they point out tracking errors with illiquid underlying assets tend to 

correlate with market return, as the ETFs cannot track the underlying assets 

completely due to stale pricing or nonsynchronous trading hours. Instead, these ETFs 

are more affected by market sentiment. They emphasize the correlation with market 

return will lower the diversification benefits. Regressing tracking error on S&P500 

performance, betas of high yield bonds and non-US ETF are statistically different 

from zero, which should be zero under no tracking error scenario. 
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3.   Hypotheses 

The study tests the following major hypotheses: 

1. Given the extensive literature that actively managed fund underperform 

show that passively managed index tracker, we propose that the 

performance of a fund is inversely related to the expense ratio.   

2. It is expected that tracking error risk is directly related to the manager’s 

active monitoring and rebalancing of the portfolio. Since higher expense 

ratio is associated with more active management, we propose that the 

tracking error is positively related to expense ratio.  

3. There are two major objectives of a long-short portfolio; firstly, it attempts 

to buy underpriced securities and short overpriced one; and secondly but 

perhaps most importantly it should be immune from market and volatility 

risk by balancing the betas of the long and short legs. Therefore, we 

propose that long-short portfolio should be market and volatility neutral 

but global macro funds are not.  

4. Following the above hypothesis, we propose that long-short HETFs 

should have lower market risk while it is unsure whether global macro 

fund is less risky than the market.  

5. HETFs have higher return than the risk-free rate (1-month T-bill rate for 

the study) since both types of HETFs should be risker than the T-bill. 
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6. Since global macro and long-short portfolios and their benchmarks are 

based on intensive research and are also highly versatile with respect to 

the use of alternative strategies and derivative instruments; we 

hypothesize that they should outperform the market and lie above the 

security market line (SML).  

7. As an aside, since the performance of the benchmark is free of the 

influence of various expenses; we propose that HETFs underperform their 

corresponding benchmark indexes.   
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4.   Data and Methodology  

4.1 Data 

For this study, sample HETFs from etf.com are selected. Etf.com, found in 2001, 

is wholly owned by CBOE Global Markets and a leading ETF information provider 

in the world. Under the alternative ETFs (absolute return) segment, only funds with 

benchmark index, i.e. passively-managed HETFs, are included in the analysis. 

Therefore, 23 sample HETFs are included in this research. 

Following Fung and Hsieh (2004), Eling and Faust (2010) and Kanuri (2016), the 

study focuses on monthly returns of sample funds. Therefore, we merge and 

consolidate data from Bloomberg Terminals and DataStream to retrieve month-end 

bid-ask quote and transaction data at session close. Besides, assets under management 

(AUM) of 23 HETFs traded on US markets are retrieved from Bloomberg Terminals. 

These data cover the period 2008 to 2017.  The use of monthly data reduces the 

influence of stale price problem especially for global macro strategy since the macro 

(economic) factors may only be revised on a monthly basis.  

Following Fung and Hsieh (2004), the study also constructs equally-weighted 

HETFs portfolios which represent the average performance of sample funds that 

permit the paper to gauge the potential benefit of diversification in the universe of 

HETFs. Moreover, Edelman, Fung and Hsieh 8-factor (2012) model is applied to test 

the sensitivity of HETF returns to emerging market performance. The data of 

independent variables in Fung and Hsieh (2004, 2012) are obtained in the following 

ways: Standard & Poor’s 500, Russell 2000 index and IFC Emerging Index are 
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obtained from Bloomberg Terminals; 10-year treasury constant maturity yield and 

Moody’s Baa yield are retrieved from DataStream and Federal Reserve website; 

Bond trend-following factor (BDPTFS), currency trend-following factor (CYPTFS) 

and commodity trend-following factor (COMPTFS) are obtained from David A. 

Hsieh's Data Library
3
. Meanwhile, 1-month T-bill rate and VIX index and are also 

downloaded from Bloomberg Terminals for first pass test on the measuring 

sensitivity of HETF returns to market return and volatility. 

With reference to descriptions given by data vendor, the sample HETFs are 

further subdivided according to two different investment styles –  i.e., global macro 

and long-short. Table 2 below shows the 23 HETFs included in the analysis.   

                                                           
3
 Source: http://faculty.fuqua.duke.edu/~dah7/DataLibrary/TF-FAC.xls  
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Table 2: General Descriptions for the 23 Hedge Fund ETF (HETF) for the Period 

2008-2017 

 

 

 

 

  

Panel A: Global Macro Strategy ETF 

Ticker Fund Name 
Target 

Index 

Trading 

Venue 

Inceptio

n Date 
Strategy Issuer 

Replication 

Approach 

QAI 

IQ Hedge 

Multi-Strategy 

Tracker ETF 

IQ Hedge Multi-

Strategy Index 

NYSE 

Arca 
03/25/09 

Multi-

factor 
IndexIQ Replication 

QXTR 

QuantX Risk 

Managed Multi-

Asset Total 

Return ETF 

QuantX Risk 

Managed Multi-

Asset Total 

Return Index 

BATS 01/25/17 Technical 
Northern 

Lights 
Replication 

GAA 

Cambria Global 

Asset 

Allocation ETF 

Cambria Gloal 

Asset Allocation 

Index 

BATS 12/09/14 
Multi-

factor 
Cambria Replication 

HDG 

ProShares 

Hedge 

Replication ETF 

Merrill Lynch 

Factor Model - 

Exchange Series 

NYSE 

Arca 
7/12/11 

Multi-

factor 
ProShares Replication 

CPI 
IQ Real Return 

ETF 

IQ Real Return 

Index 

NYSE 

Arca 
10/27/09 

Multi-

factor 
IndexIQ Replication 

ALTS 

ProShares 

Morningstar 

Alternatives 

Solution ETF 

Morningstar 

Diversified 

Alternatives 

Index 

BATS 10/8/14 Technical ProShares Replication 

QXRR 

QuantX Risk 

Managed Real 

Return ETF 

QuanX Risk 

Managed Real 

Return Index 

BATS 01/25/17 Technical 
Northern 

Lights 
Replication 

MCRO 

IQ Hedge 

Macro Tracker 

ETF 

IQ Hedge Marco 

Index 

NYSE 

Arca 
06/09/09 

Multi-

factor 
IndexIQ Replication 

QED 

IQ Hedge 

Event-Driven 

Tracker ETF 

IQ Hedge Event-

Driven Index 

NYSE 

Arca 

 

03/24/15 

Multi-

factor 
IndexIQ Replication 
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Panel B: Long/Short Strategy ETF 

QMN 

IQ Hedge 

Market 

Neutral 

Tracker ETF 

IQ Hedge Market 

Neutral Index 

NYSE 

Arca 
10/4/12 Multi-factor IndexIQ Replication 

MNA 
IQ Merger 

Arbitrage ETF 

IQ Merger 

Arbitrage Index 

NYSE 

Arca 
11/17/09 Multi-factor IndexIQ Replication 

DYLS 

WisdomTree 

Dynamic 

Long/Short 

U.S. Equity 

Fund 

WisdomTree 

Dynamic 

Long/Short US 

Equity Index 

BATS 12/23/15 Fundamental 
Wisdom 

Tree 
Replication 

DBV 

PowerShares 

DB G10 

Currency 

Harvest Fund 

Deutsche Bank 

G10 Currency 

Future Harvest 

Index Total 

Return 

NYSE 

Arca 
09/18/06 Fundamental 

Invesco 

Power 

Shares 

Replication 

RALS 

ProShares 

RAFI 

Long/Short 

ETF 

FTSE RAFI US 

1000 Long Short 

Index 

NYSE 

Arca 
12/09/10 Fundamental 

Pro 

Shares 
Replication 

DIVA 

QuantShares 

Hedged 

Dividend 

Income Fund 

Indxx Hedge 

Dividend Income 

Index 

NYSE 

Arca 
01/15/15 Dividends 

FQF 

Trust 
Replication 

BTAL 

QuantShares 

US Market 

Neutral Anti-

Beta Fund 

Dow Jones US 

Thematic Market 

Neutral Anti-Beta 

Total Return 

Index 

NYSE 

Arca 
09/13/11 Technical 

FQF 

Trust 
Replication 

DYB 

WisdomTree 

Dynamic 

Bearish U.S. 

Equity Fund 

Wisdom Dynamic 

Bearish US 

Equity Index 

BATS 12/23/15 Fundamental 
Wisdom 

Tree 
Replication 

MOM 

QuantShares 

US Market 

Neutral 

Momentum 

Fund 

Dow Jones US 

Thematic Market 

Neutral 

Momentum Total 

Return Index 

NYSE 

Arca 
09/07/11 Momentum 

FQF 

Trust 
Replication 

MRGR 
ProShares 

Merger ETF 

S&P Merger 

Arbitrage Index 
BATS 12/11/12 Multi-factor 

Pro 

Shares 
Replication 

QLS 

IQ Hedge 

Long/Short 

Tracker ETF 

IQ Hedge 

Long/Short Index 

NYSE 

Arca 
 03/24/15 Multi-factor IndexIQ Replication 

SIZ 

QuantShares 

US Market 

Neutral Size 

Fund 

Dow Jones US 

Thematic Market 

Neutral Total 

Return Size Index 

NYSE 

Arca 
 09/07/11 Equal 

FQF 

Trust 
Replication 

ICI 

iPath 

Optimized 

Currency 

Carry ETN 

Barclays 

Intelligent Carry 

Index 

NYSE 

Arca 
 01/31/08 Fundamental 

Barclays 

Capital 
Replication 

CHEP 

QuantShares 

US Market 

Neutral Value 

Fund 

Dow Jones US 

Thematic Market 

Neutral Value 

Total Return 

Index 

NYSE 

Arca 
09/13/11 Fundamental 

FQF 

Trust 
Replication 
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4.2 Methodology 

In this analysis, performance indicators of sample HETFs and portfolios are 

presented as below: 

4.2.1 Estimation of Monthly Returns for HETFs, their NAVs and Benchmarks 

HETF Return𝑖,𝑡  =
𝑃𝑖,𝑡−𝑃𝑖,𝑡−1

𝑃𝑖,𝑡−1
 × 100%  (1) 

HETF Returni,t represents the monthly return of fund i at the end of month t. 

Similarly, the monthly return of fund i based on its NAV is calculated as follows: 

HETF NAV Returnsi,t  =
𝑁𝐴𝑉𝑖,𝑡−𝑁𝐴𝑉𝑖,𝑡−1

𝑁𝐴𝑉𝑖,𝑡−1
 × 100%  (2) 

Consistent with Fung and Hsieh (2004, 2008), the reported NAV is net of 

expenses ratio and performance fees.  

Benchmark Returns𝑖,𝑡  =
𝐼𝑛𝑑𝑒𝑥𝑖,𝑡−𝐼𝑛𝑑𝑒𝑥𝑖,𝑡−1

𝐼𝑛𝑑𝑒𝑥𝑖,𝑡−1
 × 100%  (3) 

Benchmark Returni,t represents the monthly return of fund i at the end of 

month t. 

4.2.2 Price Efficiency (% Premium/Discount to NAV) 

The percentage deviation between ETF price and NAV will be calculated by 

the following formula (Charupat and Miu, 2011): 

𝑃𝑟𝑒𝑚𝑖𝑢𝑚/𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑡𝑜 𝑁𝐴𝑉𝑖,𝑡 =
𝑃𝑖,𝑡−𝑁𝐴𝑉𝑖,𝑡

𝑁𝐴𝑉𝑖,𝑡
 × 100%  (4) 
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𝑃𝑖,𝑡  represents market price of fund i on at the end of month t.  𝑁𝐴𝑉𝑖,𝑡 

represents net asset value of the same fund on the same day at market close. 

Therefore, it is the percentage price deviation of fund i at the end of month t. 

Positive (negative) value means the fund is trading at premium (discount) at 

market close of month-end t. 

4.2.3 Risk-adjusted Return 

Sharpe ratio is used to measure the risk-adjusted return in this research. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =  
𝑟𝑖−𝑟𝑓

𝜎𝑖
, where 𝜎𝑖 =  

1

𝑇−1
 ∑ (𝑟𝑡 − 𝜇)2𝑇

𝑡=1  (5) 

ri represents the asset return measured over T months, rf is risk-free rate of 

return measured during the same period, and 𝜎i represents volatility of asset’s 

return during the same period. For formula of standard deviation, rt represents the 

asset’s return measured at t-interval over the full investigation period, and 𝜇 is 

the average asset’s return during the full investigation period. 

4.2.4 Excess Return of HETFs 

 𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑡𝑜 𝑏𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 

= HETF Return𝑖,𝑡 − Benchmark Returns𝑖,𝑡 (6) 

Excess return relative to benchmark measures the difference between 

monthly return of fund i and its corresponding return of benchmark index at 

month-end t. 
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𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑡𝑜 𝑆&𝑃500 = HETF Return𝑖,𝑡 − 𝑟𝑆&𝑃500
𝑡 (7) 

Excess return relative to S&P500 measures the difference between monthly 

return of fund i and monthly percentage change of S&P500 in corresponding 

month-end t. 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑟𝑒𝑡𝑢𝑟𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑡𝑜 1 − 𝑚𝑜𝑛𝑡ℎ 𝑇 − 𝑏𝑖𝑙𝑙 

= HETF Return𝑖,𝑡 − 𝑟𝑇−𝑏𝑖𝑙𝑙
𝑡−1 (8) 

Excess return relative to 1-month T-bill measures the difference between 

monthly return of fund i and 1-month T-bill rate month-end t-1.  

4.2.5 A Three-factor Model  

HETF Returni,t = αi + βiSP500SP500t + βiTENYTreasuryTENYTreasuryt + 

βiVIXVIXt  (9) 

Other than Fung and Hsieh (2004) and Edelman, Fung and Hsieh (2012) 

model, a simple three-factor model is adopted for test on the sensitivity of HETF 

returns. SP500 represents monthly return to S&P500 index, TENYTreasury 

denotes as monthly change in the 10-year US Treasury yield, and VIX represents 

monthly change in the volatility index. VIX is included in the model as pattern 

are found between VIX and Barclay Hedge Fund Index, average performance of 

hedge fund in the market, as shown in Chart 5. The model is used to provide an 

initial assessment of the performance of the HETFs in insolating the vehicles 

from market, interest rate, and volatility risks.  
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As the model includes time series data, autocorrelation problem would be 

found which affects standard errors of coefficients and explanatory power of the 

model. Therefore, Newey-West method is adopted to run the multiple regression 

so that standard errors of the explanatory variables are adjusted after factoring in 

heteroscedasticity and autocorrelation issues. The use of Newey-West method is 

commonly adopted in time series factor models of hedge fund past literatures 

such as Fung and Hsieh (2008) and Edelman, Fung and Hsieh (2012). 

Chart 5: Volatility Index (VIX) and Barclay Hedge Fund Performance 

 

Source: CBOE, Barclay Hedge Fund 

4.2.6 Fung and Hsieh Factor Models 

Fung and Hsieh’s 7-factor model (2004) is used to measure risk factors to 

explain the excess returns of HETFs and alpha generating ability of HETFs as 

below: 
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HETF Return𝑖,𝑡 – Rf,t = αi + βiSPMRPSPMRPt + βiRSPRSPt + 

βi10TCMY10TCMYt+ βiMV10TCMYMV10TCMYt+ βiBDPTFSPTFSBDt + 

βiCYPTFPTFSFXt+ βiCOMPTFSPTFSCOMt + εi,t  (10) 

Independent variables include the following seven factors:  

1. Equity Factor (SPMRP): S&P500 monthly return minus lagged 1-month 

T-bill rate  

2. Size Spread (RSP): Monthly return of Russell 2000 index minus 

S&P500 monthly return of the same period 

3. Bond Factor (10TCMY): monthly change in the 10-year treasury 

constant maturity yield, adjusted by duration 

4. Credit Spread (MV10TCMY): change of spread of Moody’s Baa yield 

over the change of the 10-year treasury constant maturity yield, adjusted 

by duration 

5. Bond trend-following factor (PTFSBD): trend following factor for 

government bond markets based on Fung and Hsieh (2001)  

6. Currency trend-following factor (PTFSFX): trend following factor for 

currency markets based on Fung and Hsieh (2001)  

7. Commodity trend-following factor (PTFSCOM): trend following factor 

for commodity markets based on Fung and Hsieh (2001)  
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Rf,t, represents risk-free rate at month-end t, applies lagged 1-month T-

bill rate as proxy. αi, alpha, denotes the monthly extra return earned for the 

HETF portfolios i after incorporating all independent variables in the model. 

Positive alpha represents outperformance of funds, and vice versa. 

Edelman, Fung and Hsieh (2012) adds the Emerging (IFCMRF) variable 

on the top of 7-factor model (2004), which is calculated by monthly return of 

IFC Emerging Index minus lagged 1-month T-bill rate. The equation for 8-

factor model stated in Edelman, Fung and Hsieh (2012) is stated as below: 

HETF Return𝑖,𝑡 – Rf,t = αi + βiSPMRPSPMRPt + βiRSPRSPt + 

βi10TCMY10TCMYt+ βiMV10TCMYMV10TCMYt+ βiBDPTFSPTFSBDt + 

βiCYPTFPTFSFXt+ βiCOMPTFSPTFSCOMt + βiIFCMRFIFCMRFt + εi,t  (11) 

Following Fung and Hsieh (2004, 2012), it is expected that the equity 

factor coefficient (SPMRP) will be significantly positive. It is because 

HETFs are listed in the stock exchange. Besides, they tend to be more 

affected by overall stock market performance as the underlying assets are 

illiquid, in line with Buetow and Henderson (2012). Bond Factor (10TCMY) 

is expected to be negatively related as excess returns of HETF portfolios are 

defined for the dependent variable. Same result is expected to be found for 

Credit Spread (MV10TCMY) as larger yield change in lower investment 

grades bonds means market volatility increases and hedge funds usually 

performs worse.  Emerging market performance should be positively related 

to HETF performance as better emerging market performance means less 
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risk averse for market investments and market volatility decreases. 

Meanwhile, following past literatures on hedge fund performance, we 

conjecture alpha generating activity is not both economically and statistically 

significant. 
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5. Empirical Results and Interpretations 

5.1  Descriptive Summary of Sample HETFs 

Table 3: Benchmark Index, AUMs, Expense Ratio and Bid-ask Spreads of the 23 Hedge Fund ETF 

(HETF) as at End of 2017 

 

  

Panel A: Global Macro Strategy HETF 

Ticker Fund Name 
Target 

Index 

AUM 

(US$m) 

Expense 

Ratio 

% Bid-

ask 

spreads 

QAI 
IQ Hedge Multi-Strategy 

Tracker ETF 

IQ Hedge Multi-Strategy 

Index 
1,149 0.96% 5.76% 

QXTR 

QuantX Risk Managed 

Multi-Asset Total Return 

ETF 

QuantX Risk Managed 

Multi-Asset Total Return 

Index 

70 1.51% 0.34% 

GAA 
Cambria Global Asset 

Allocation ETF 

Cambria Global Asset 

Allocation Index 
55 0.25% 0.35% 

HDG 
ProShares Hedge 

Replication ETF 

Merrill Lynch Factor 

Model - Exchange Series 
43 0.95% 0.96% 

CPI IQ Real Return ETF IQ Real Return Index 28 0.62% 6.20% 

ALTS 
ProShares Morningstar 

Alternatives Solution ETF 

Morningstar Diversified 

Alternatives Index 
11 0.95% 2.82% 

QXRR 
QuantX Risk Managed Real 

Return ETF 

QuanX Risk Managed 

Real Return Index 
10 1.22% 0.42% 

MCRO 
IQ Hedge Macro Tracker 

ETF 
IQ Hedge Marco Index 7 1.02% 7.07% 

QED 
IQ Hedge Event-Driven 

Tracker ETF 

IQ Hedge Event-Driven 

Index 
3 0.99% 0.23% 

Total Asset Under Management 1,377   

Average Fund Size (USD million) 

(standard deviation) 

152.9 

(352.9) 
  

Average Expense Ratio  

(standard deviation) 
 

0.94% 

(0.33%) 
 

Average bid-ask spread  

(standard deviation) 
  

2.68% 

(2.71%) 
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Panel B: Long/Short Strategy HETF 

MNA IQ Merger Arbitrage ETF 
IQ Hedge Long/Short 

Index 
364 0.77% 4.91% 

DYLS 
WisdomTree Dynamic 
Long/Short U.S. Equity 

Fund 

WisdomTree Dynamic 
Long/Short US Equity 

Index 
101 0.48% 2.74% 

DBV 
PowerShares DB G10 

Currency Harvest Fund 

Deutsche Bank G10 
Currency Future Harvest 

Index Total Return 
40 0.80% 0.28% 

RALS 
ProShares RAFI 
Long/Short ETF 

FTSE RAFI US 1000 
Long Short Index 

20 0.95% 2.74% 

QMN 
IQ Hedge Market Neutral 

Tracker ETF 
IQ Hedge Market 

Neutral Index 
12  0.94% 1.88% 

DIVA 
QuantShares Hedged 

Dividend Income Fund 
Indxx Hedge Dividend 

Income Index 
10 1.59% 1.08% 

BTAL 
QuantShares US Market 
Neutral Anti-Beta Fund 

Dow Jones US Thematic 
Market Neutral Anti-

Beta Total Return Index 
9 2.15% 7.25% 

DYB 
WisdomTree Dynamic 

Bearish U.S. Equity Fund 
Wisdom Dynamic 

Bearish US Equity Index 
7  0.48% 0.28% 

MOM 
QuantShares US Market 
Neutral Momentum Fund 

Dow Jones US Thematic 
Market Neutral 

Momentum Total Return 
Index 

5 2.93% 3.98% 

MRGR ProShares Merger ETF 
S&P Merger Arbitrage 

Index 
5 0.75% 1.05% 

QLS 
IQ Hedge Long/Short 

Tracker ETF 
IQ Hedge Long/Short 

Index 
4  1.09% 0.28% 

SIZ 
QuantShares US Market 

Neutral Size Fund 

Dow Jones US Thematic 
Market Neutral Total 

Return Size Index 
2  2.93% 3.44% 

ICI 
iPath Optimized Currency 

Carry ETN 
Barclays Intelligent 

Carry Index 
1  0.65% 9.63% 

CHEP 
QuantShares US Market 

Neutral Value Fund 

Dow Jones US Thematic 
Market Neutral Value 

Total Return Index 
1  2.46% 5.04% 

Total Asset Under Management 578   

Average Fund Size  
(standard deviation) 

41.5 
(93.0) 

  

Average Expense Ratio  
(standard deviation) 

 
1.36% 

(0.86%) 
 

Average bid-ask spread 
(standard deviation) 

  
3.18% 

(2.69%) 

Overall:    

Average Fund Size  
(standard deviation) 

85.1 
(238.6) 

  

Average Expense Ratio  
(standard deviation) 

 
1.19% 

(0.73%) 
 

Average bid-ask spread 
(standard deviation) 

  
2.99% 

(2.71%) 

p-value for mean difference 0.4054 0.1361 0.6854 
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Chart 6: AUM (in US$mil.) of sample HETFs for the period 2008 to 2017 

         

         Source: Bloomberg 

 

Chart 6 illustrates AUMs of sample HETFs over the research period. Aggregate 

AUM of sample HETFs grew from US$317 million in 2008 to US$1,955 million in 

2017. It shows there is increasing demand for HETFs to market investors. It is 

noticed that long-short strategy funds were pre-dominated at the beginning of 

research period. AUMs of global macro strategy funds increased rapidly after 2012 

due to growing capitalization of QAI starting 2012. On the other hand, scale of long-

short funds trimmed down a lot between 2013 and 2016, and then rebounded in 2017. 

On 31 December 2017, average AUM of sample global macro strategy funds was 

US$152.9mil. Average AUM of sample long-short funds was US$41.5 mil. and that 

of all sample funds was US$85.1 million on the same date. Despite large difference 

of average AUMs, most sample funds’ AUMs lies within US$100 million. Therefore, 

the average AUMs of these two strategy funds are statistically the same.  
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In term of expense ratio, the average expense ratio is 1.19% with standard 

deviation of 0.73%. It is in line with Kanuri (2016), lower than that of AMFs (from 

1.23% to 2.67%) stated in Kanuri and MacLeod (2014) and around 2% for hedge 

fund. Long-short strategy has higher expense ratio (1.36%) than that of global macro 

strategy (0.94%), even though they are not statistically different. It is logical as long-

short strategy usually involves more trading transactions with more intensive short 

positions than global macro strategy. Besides, economies of scales are more profound 

for global macro strategy HETFs due to larger average AUMs. Moreover, we notice 

the standard deviation of long-short HETFs’ expense ratio is larger as long-short ratio 

for each fund can vary a lot. 

In term of bid-ask spread, the overall average is 2.99% which is much higher 

than stock traded in the stock exchange. Both HETFs strategies experience large bid-

ask spread (2.68% for global macro and 3.18% for long-short). It reflects the trading 

volume is low for HETFs in general and may adversely affect their returns. 

In short, larger average AUM of global macro strategy implies higher 

attractiveness to average investors due to high degree of transparency for the 

investment strategy to average investors, as well as lower expense ratio with better 

economies of scales and lower fund turnover.  

  



 

 
 

4
9 

5.2  Summary Statistics of Sample HETFs and HETF Portfolios 

 

Table 4: Summary Statistics of Sample HETFs and HETF Portfolios: including monthly returns standard deviation, minimum and maximum of ETF return, 

5%VaR, the excess return relative to the benchmark, S&P500 and 1-month T-bill rates, and difference of market Sharpe ratio and market return-to-risk ratio 

between HETFs/HETFs portfolio and S&P500, as well as price efficiency. GM Overall represents equally-weighted portfolio formed by sample HETFs adopting 

global macro strategy. LS Overall represents equally-weighted portfolio formed by sample HETFs adopting long-short strategy. All portfolio represent portfolio 

formed by all sample HETFs. P-value are denoted in brackets. 

Fund 

Ticker 

symbol 

N Mean 

 

Std. 

dev.  

deviatio

n of 

monthly 

return  

Monthly 

Minimum 

return 

 

5% VAR Max Excess 

return 

relative  

to the 

benchmark  

Excess 

return 

relative to 

S&P500 

 

Excess 

return 

relative to  

1-mth T bill 

Difference 

between 

HETF and 

S&P500 

Sharpe ratio 

Difference 

between 

HETF and 

S&P500 

return-to-risk 

ratio 

Price 

efficiency 

Global Macro Strategy 

QAI 105 0.002 

(0.12413) 

0.01322 -0.04162 -0.01671 0.03414 -0.00151 

(0.00074) 

-0.01020 

(0.00022) 

0.00186 

(0.15208) 

-0.20189 -0.19551  -0.00002 

(0.94493) 

QXTR 11 0.00481 

(0.0616) 

0.00758 -0.01026 N/A 0.01622 -0.00151 

(0.25636) 

-0.00988 

(0.00200) 

0.00413 

(0.09971) 

-0.70855 -0.67940  0.00042 

(0.90574) 

GAA 36 0.00303 

(0.31329) 

0.01777 -0.03624 -0.02978 0.03974 -0.00155 

(0.14009) 

-0.00466 

(0.16695) 

0.00274 

(0.35908) 

-0.10471 -0.09859  -0.00227 

(0.04044) 

HDG 77 0.00174 

(0.26126) 

0.01349 -0.03247 -0.02719 0.05053 -0.00081 

(0.02553) 

-0.00824 

(0.00068) 

0.00158 

(0.30697) 

-0.19646 -0.19003  0.00002 

(0.96770) 

CPI 98 0.00092 

(0.18039) 

0.00675 -0.02096 -0.01075 0.01641 -0.00054 

(0.16160) 

-0.00938 

(0.00510) 

0.00078 

(0.25546) 

-0.18067 -0.16429  -0.00003 

(0.93478) 

ALTS 38 -0.00166 

(0.36935) 

0.01126 -0.02918 -0.02833 0.02151 -0.00236 

(0.01975) 

-0.00948 

(0.02195) 

-0.00194 

(0.29509) 

-0.44111 -0.42657  -0.0003 

(0.71468) 

QXRR 11 0.00309 

(0.46944) 

0.01363 -0.01849 N/A 0.0323 -0.00121 

(0.35412 

-0.01160 

(0.02132) 

0.00240 

(0.57105) 

-1.07622 -1.08725  -0.00131 

(0.46199) 

MCRO 102 0.0007 

(0.66484) 

0.01627 -0.06203 -0.02404 0.04281 -0.0013 

(0.00242) 

-0.01041 

(0.00020) 

0.00057 

(0.72372) 

-0.26368 -0.27926  -0.00004 

(0.89350) 

QED 33 0.00158 

(0.54806) 

0.01495 -0.03809 -0.03058 0.03867 -0.00251 

(0.15057) 

-0.00661 

(0.08095) 

0.00127 

(0.62842) 

-0.20141 -0.19186  -0.00005 

(0.97048) 
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Long/Short Strategy 

MNA 97 0.00228 

(0.10223) 

0.01361 -0.04129 -0.02094 -0.02094 -0.00125 

(0.04023) 

-0.00754 

(0.01556) 

0.00214 

(0.12477) 

-0.12639 -0.12025  -0.00005 

(0.92644) 

DYLS 23 0.011 

(0.01183) 

0.01922 -0.02426 -0.02308 0.05611 -0.00265 

(0.12417) 

-0.00320 

(0.30396) 

0.01056 

(0.01499) 

-0.22789 -0.22985  -0.00071 

(0.60617) 

DBV 118 -0.00056 

(0.84357) 

0.03076 -0.15293 -0.05369 0.08399 -0.00057 

(0.17335) 

-0.00744 

(0.00820) 

-0.00077 

(0.78663) 

-0.17976 -0.17780  0.00004 

(0.92375) 

RALS 84 -0.00106 

(0.51223) 

0.01476 -0.03843 -0.02596 0.04242 -0.00105 

(0.36251) 

-0.01055 

(0.00264) 

-0.00121 

(0.45488) 

-0.38683 -0.38176  -0.00002 

(0.95871) 

QMN 62 0.00054 

(0.55315) 

0.00713 -0.0186 -0.01523 0.01396 -0.00149 

(0.00142) 

-0.01016 

(0.00243) 

0.00036 

(0.69111) 

-0.34395 -0.32552  0.00001 

(0.97766) 

DIVA 35 -0.0002 

(0.96416) 

0.02614 -0.06776 -0.04247 0.09259 -0.00512 

(0.11042) 

-0.00899 

(0.05343) 

-0.00049 

(0.91235) 

-0.32035 -0.31952  0.00011 

(0.97032) 

BTAL 75 -0.00329 

(0.44039) 

0.03673 -0.13846 -0.06291 0.09478 -0.00174 

(0.09573) 

-0.01524 

(0.03017) 

-0.00345 

(0.41845) 

-0.49822 -0.49932  0.00026 

(0.79348) 

DYB 23 0.00065 

(0.84541) 

0.0158 -0.05729 -0.0493 0.01941 0.00055 

(0.28558) 

-0.01354 

(0.02260) 

0.00021 

(0.94956) 

-0.76397 -0.76103  0.00013 

(0.79633) 

MOM 75 0.00033 

(0.92866) 

0.03181 -0.09115 -0.05382 0.08033 -0.00202 

(0.33026) 

-0.01162 

(0.03799) 

0.00018 

(0.96105) 

-0.39893 -0.39937  0.00011 

(0.95425) 

MRGR 60 -0.00175 

(0.22975) 

0.01117 -0.03375 -0.02225 0.02299 -0.00072 

(0.51772) 

-0.01264 

(0.00141) 

-0.00193 

(0.18435) 

-0.56838 -0.55878  0.00001 

(0.99197) 

QLS 33 0.0034 

(0.33943) 

0.02014 -0.0642 -0.04384 0.05479 -0.00161 

(0.61501) 

-0.00479 

(0.31278) 

0.00309 

(0.38306) 

-0.13289 -0.12873  0.00021 

(0.94953) 

SIZ 75 -0.00251 

(0.19575) 

0.01665 -0.05762 -0.02726 -0.24429 -0.00148 

(0.29844) 

-0.01446 

(0.00008) 

-0.00266 

(0.17116) 

-0.56449 -0.56050  -0.0001 

(0.94257) 

ICI 119 -0.00249 

(0.22935) 

0.02248 -0.10871 -0.04209 0.09821 -0.00126 

(0.37423) 

-0.00902 

(0.02153) 

-0.00271 

(0.19202) 

-0.26697 -0.26228  -0.00067 

(0.63507) 

CHEP 75 0.00084 

(0.78704) 

0.02683 -0.05573 -0.04234 0.06925 -0.00217 

(0.07398) 

-0.01111 

(0.00665) 

0.00069 

(0.82430) 

-0.37890 -0.37844  0.00023 

(0.87965) 

GM 

portfolio 

105 0.00181 

(0.65215) 

0.01177 -0.03022 -0.01903 0.03169 -0.00121 

(0.1703) 

-0.01038 

(0.27991) 

0.00168 

(0.67595) 

-0.20033 -0.19269 -0.00016 

(0.806) 

LS portfolio 119 -0.0011 

(0.80258) 

0.01593 -0.09836 -0.02947 0.05 -0.00137 

(0.17421) 

-0.00763 

(0.51468) 

-0.00132 

(0.76365) 

-0.22907 -0.22035 -0.000006 

(0.9451) 
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All portfolio 119 -0.00066 

(0.83714) 

0.01528 -0.09836 -0.02947 0.04814 -0.00127 

(0.03987) 

-0.00719 

(0.33839) 

-0.00088 

(0.78755) 

-0.20421 -0.19490 -0.000008 

 (0.87675) 

S&P500 119 0.00653 

(0.10104) 

0.0431 -0.16942 -0.08198 0.10772 N/A N/A N/A N/A N/A N/A 

Lagged  

1 Month T-

bill 

119 

 

0.00022 

(0.00000) 

0.00036 

 

0.00000 0.00001 0.00173 N/A N/A N/A N/A N/A N/A 

VIX 119 0.01752 

(0.43471) 

0.24383 -0.3849 -0.30261 1.34571 N/A N/A N/A N/A N/A N/A 

 

Table 5: Expenses Ratio and Tracking Error of Sample HETFs 

HETFs Strategy Expense ratio Tracking error  HETFs Strategy Expense ratio Tracking error 

DIVA Long-short 1.59% -0.512% MNA Long-short 0.77% -0.125% 

DYLS Long-short 0.48% -0.265% QXRR Global Macro 1.22% -0.121% 

QED Global Macro 0.99% -0.251% RALS Long-short 0.95% -0.105% 

ALTS Global Macro 0.95% -0.236% HDG Global Macro 0.95% -0.081% 

CHEP Long-short 2.46% -0.217% MRGR Long-short 0.75% -0.072% 

MOM Long-short 2.93% -0.202% DBV Long-short 0.80% -0.057% 

BTAL Long-short 2.15% -0.174% CPI Global Macro 0.62% -0.054% 

QLS Long-short 1.09% -0.161% DYB Long-short 0.48% 0.055% 

GAA Global Macro 0.25% -0.155%     

QAI Global Macro 0.96% -0.151%     

QXTR Global Macro 1.51% -0.151%     

QMN Long-short 0.94% -0.149%     

SIZ Long-short 2.93% -0.148%     

MCRO Global Macro 1.02% -0.130%     

ICI Long-short 0.65% -0.126%     
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Table 6: Signs and Level of Significance of Mean Returns, Excess Return Relative to the benchmark, 

S&P500 and 1-month T-bill Rate of Individual HETFs or HETF Portfolios in Table 4. “+” denotes 

positive value and “-” denotes negative value. ***, ** and * represent statistical significance at 1%, 

5%, and 10% respectively. 

 Mean Excess return relative 

to the benchmark  

Excess return 

relative to S&P500  

Excess return relative 

to 1-mth T bill 

Global Macro Strategy HETFs 

QAI + -*** -*** + 

QXTR +* - -*** +* 

GAA + - - + 

HDG + -** -*** + 

CPI + - -*** + 

ALTS - -** -** - 

QXRR + - -** + 

MCRO + -*** -*** + 

QED + - -* + 

Long-short Strategy HETFs 

MNA + -** -** + 

DYLS +** - - +** 

DBV - - -*** - 

RALS - - -*** - 

QMN + -*** -*** + 

DIVA - - -* - 

BTAL - -* -** - 

DYB + + -** + 

MOM + - -** + 

MRGR - - -*** - 

QLS + - - + 

SIZ - - -*** - 

ICI - - -** - 

CHEP + - -*** + 

     

Count     

+ 13 1 0 13 

+* 1 0 0 1 

+** 1 0 0 1 

+*** 0 0 0 0 

- 8 15 3 8 

-* 0 1 2 0 

-** 0 3 7 0 

-*** 0 3 11 0 

     

GM Overall + - - + 

LS Overall - - - - 

All Overall - -** - - 

     

S&P500 + N/A N/A N/A 

1M Tbill +*** N/A N/A N/A 

VIX +  N/A  N/A N/A 
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Tables 4, 5 and 6 show descriptive statistics for sample individual HETFs, HETF 

strategy portfolios as well as the market variables included in 3-factor model. For 

individual funds, the average monthly returns range from -0.329% to 1.1%. Average 

monthly return of sample HETFs portfolio was -0.0066%, which is much lower than 

S&P500 return of 0.653% and 1-month T-bill rate of 0.022%. Although 15 out of 23 

sample funds record positive returns during research period, only two of them are 

statistically significant (one at 10% and another at 5% level of significance). Average 

return for global macro strategy HETFs range from -0.166% to 0.481%, while that of 

long-short fund are between -0.329% and 1.1%. Global macro strategy funds have 

better performance, with 8 out of 9 funds record positive returns. The strategy 

portfolio records 0.1814% monthly return, although it is not statistically positive. 

Long-short strategy portfolio suffers 0.11% loss per monthly on average during 

research period. 

The lowest monthly return of individual sample HETFs range from -1.026% to       

-15.293%. The minimum monthly return for sample HETFs portfolio is -9.836%, 

higher than that of S&P500 (-16.942%) and VIX Index (-38.49%). It shows HETFs 

can mitigate the investment risk. Global macro strategy portfolio records an even 

lower maximum monthly loss of -3.022%. Similarly, the 5% VaR for sample HETFs 

portfolio was -2.947% with lower loss compared to that of S&P500 (-8.198%) and 

VIX Index  (-30.261%). 

By comparing fund performance with corresponding benchmark, only one 

sample HETF outperforms, but not both in statistically and economic senses 

(0.055%), its benchmark. It is expected as benchmark return excludes expense ratio 
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incurred in fund management and operation. However, monthly return difference of 

one sample fund is significantly negative at 90% confidence level; three funds at 95% 

and another three funds at 99%. These seven funds have large bid-ask spreads with 

average of 4.64% mainly comes from long-short HETFs, which is much higher than 

average 2.99% for overall sample funds. Global macro strategy portfolio performs 

better (-0.121%) than that of long-short strategy portfolio (-0.137%) due to lower 

expense ratio and bid-ask spreads in general shown in Table 3. Mean value of HETF 

portfolio is -0.127%, which is significant negative at 5% level. The result is matched 

with Table 5 that HETFs with large tracking error tended to be large expense ratios 

and was dominated by long-short strategy funds. 

Similarly, none of the sample HETFs can outperform S&P500 Index. In addition, 

eleven of sample funds significantly under-perform at 1% level of significance, while 

another seven funds at 5% and two at 10%. Furthermore, only two of them perform 

better than T-bill in statistical sense. Global macro strategy portfolio records 0.168% 

monthly excess return, though not statistically and economically significant. Monthly 

excess return of long-short strategy portfolio is -0.132%. It shows HETFs do not 

serve an outperformer compared with available market instruments. Meanwhile, all 

sample HETFs record negative difference on Sharpe ratio and return-to-risk ratio 

between their individual and portfolio return to that of S&P500. On the other hand, 

the sample HETFs priced closely to its net asset value in general. Only GAA was 

traded at a discount on average at 5% level. 

The findings show that most individual HETFs have produced significantly 

negative excess return over market benchmark such as S&P500 rates and 
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corresponding benchmark index. On the other hand, the returns of risky HETFs have 

no difference from risk-free return statistically.  Global-macro strategy HETFs barely 

earn positive return and perform better than long-short strategy funds in general due 

to lower expense ratios. On the other hand, risk level (i.e. minimum return and 5% 

VaR) of individual HETFs and portfolios are much lower than that of S&P500 and 

VIX Index. This implies that HETFs may be a good investment instrument for 

diversifying investors’ risk, which is the one of intended purposes for investing hedge 

fund products.  

5.3  Risk-return Relationship of HETFs and Corresponding Benchmark Portfolios  

Chart 7: Risk and return relationship for global macro strategy HETFs, their corresponding benchmark 

index, as well as S&P500 monthly return and T-bill 1-month rates.  X-axis represents standard 

deviation (in decimals) and y-axis represents monthly return (in decimals). G1-G9 denotes QAI, 

QXTR, GAA, HDG, CPI, ALTS, QXRR, MCRO, QED respectively and MG1-MG9 represents their 

corresponding benchmark index. GMALL represents the equally-weighted portfolio of including all 

global macro strategy HETFs. The blue line presents security market line (SML). 

 

 

Chart 7 shows the risk-return relationship of individual global macro strategy 

HETFs and their corresponding benchmark, which standard deviation shown in x-

axis and monthly return shown in y-axis. G1-G9 represents the risk-return 
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relationship of individual sample funds, while MG1-MG9 represents their 

corresponding benchmark. Most benchmark plots top-left hand side to their 

corresponding HETFs, which is consistent to the summary statistics that most HETFs 

have negative excess return with their corresponding HETFs. Global macro strategy 

portfolio is plotted on left hand side of most of individual sample funds as 

diversification effect is present in portfolio with lower risk level, i.e. standard 

deviation, of the assets. On the other hand, all sample funds underperform S&P500 in 

term of monthly return. It is in line with Table 4 that some sample HETFs 

underperform 1-month T-bill rate. In addition, half of sample HETFs lie below the 

security market line (in blue color), representing they are dominated by portfolios 

with risk-free rate and market portfolio proxied by S&P500, which is not ideal to 

investors. 

Chart 8: Risk and return relationship for long-short strategy HETFs, their corresponding benchmark 

index, as well as S&P500 monthly return and T-bill 1-month rates.  X-axis represents standard 

deviation (in decimals) and y-axis represents monthly return (in decimals). L1-L14 denotes MNA, 

DYLS, DBV, RALS, QMN, DIVA, BTAL, DYB, MOM, MRGR, QLS, SIZ, ICI, CHEP respectively 

and ML1-ML14 represents their corresponding benchmark index. LSALL represents the equally-

weighted portfolio of including all long-short strategy HETFs. The blue line represents the security 

market line (SML). 
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Chart 8 shows the risk-return relationship of individual long-short strategy 

HETFs and their corresponding benchmark. L1-L14 represents the risk-return 

relationship of individual sample funds, while ML1-ML14 represents their 

corresponding benchmark. Similar to global macro strategy HETFs, most benchmark 

indexes record higher return but lower risk with their corresponding HETFs. 

Therefore, most benchmark plots on top-left hand side to their corresponding HETFs. 

Diversification effect is also found for long-short strategy portfolio. Only one long-

short sample HETF, DYLS, outperforms S&P500 with lower standard deviation 

during the research period. Again, 1-month T-bill yields higher than many sample 

HETFs with lower standard deviation. Similar to global macro strategy funds, most of 

long-short sample funds underperform the portfolios with risk-free rate and market 

portfolio. 

Chart 9: Risk and return relationship for sample HETFs, as well as S&P500 monthly return and T-bill 

1-month rates.  X-axis represents standard deviation (in decimals) and y-axis represents monthly return 

(in decimals). G1-G9 denotes QAI, QXTR, GAA, HDG, CPI, ALTS, QXRR, MCRO, QED 

respectively. GMALL represents the equally-weighted portfolio of including all global macro strategy 

HETFs. L1-L14 denotes MNA, DYLS, DBV, RALS, QMN, DIVA, BTAL, DYB, MOM, MRGR, 
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QLS, SIZ, ICI, CHEP respectively and ML1-ML14 represents their corresponding benchmark index. 

LSALL represents the equally-weighted portfolio of including all long-short strategy HETFs. The blue 

line represents security market line (SML). 

 

Chart 9 shows the risk-return relationship of all sample HETFs, the global macro 

and long-short strategy portfolio, S&P500 and 1-month T-bill rate. It is noticed that 

individual global macro HETFs record lower standard deviation comparing with that 

of long-short strategy, illustrated by less scattered dots in the chart. It is logical as 

global macro HETFs mainly focuses on trading market indicators such as GDP, 

interested rate, yields, etc., while individual long-short HETFs can trade on different 

market instruments with variation on long-short ratios over time. Besides, most 

global macro HETFs denote on the top-left hand of the chart, showing better risk-

adjusted performance than that of long-short HETFs. It is in line with summary 

statistics result shown in Table 4 and under expectation as the financial market is in 

uptrend which is relatively hard to earn with short positions. 

  



 

59 
 

5.4 Three-factor Model 
 

Table 7: Correlation Matrix of the Key Dependent Variables and Market Risk Factors in 3-factor 

Model 

 All Fund Raw 

Benchmark 

Return 

All Fund Raw 

Return 

SP500 TENYTreasury VIX 

All Fund Raw 

Benchmark 

Return 

1     

All Fund Raw 

Return 

0.985*** 1    

SP500 0.687*** 0.679*** 1   

TENYTreasury 0.119 0.091 0.288*** 1  

VIX -0.477*** -0.465*** -0.673*** -0.121 1 

 

 

Table 8: Coefficients, R-square and F-test of the 3-factor Model (Raw Returns). Raw return of each 

HETFs/HETF portfolios are regressed on monthly changes in S&P500 (SP500), month-end to month-

end change of 10-Year Treasury yield (TenYTreasury) and CBOE Volatility Index (VIX). P-value are 

in brackets estimated using Newey and West (1987). 

 

Fund N Alpha SP500 TenYTreasury VIX 
Adjusted 

R-square 
F test 

Global Macro Strategy  

QAI 105 -0.002085 

(0.0260) 

0.3292 

(0.0000) 

-27.437 

(0.0000) 

-0.00178 

(0.8003) 0.6171 

56.87 

(0.0000) 

QXTR 11 -0.001982 

(0.3508) 

0.4575 

(0.0028) 

-32.0202 

(0.0069) 

0.023 

(0.1105) 0.5709 

5.43 

(0.0303) 

GAA 36 -0.00187 

(0.299) 

0.6438 

(0.0000) 

-53.3304 

(0.0000) 

0.0118 

(0.0526) 0.6727 

24.98 

(0.0000) 

HDG 77 -0.002072 

(0.0491) 

0.3816 

(0.0000) 

-3.3694 

(0.4914) 

-0.001002 

(0.8155) 0.7672 

84.51 

(0.0000) 

CPI 98 -0.000488 

(0.3992) 

0.1195 

(0.0006) 

-20.8395 

(0.0000) 

-0.00103 

(0.7710) 0.3707 

20.05 

(0.0000) 

ALTS 38 
-0.004994 

(0.001) 

0.3662 

(0.0000) 

-14.0016 

(0.2222) 

0.0195 

(0.0014) 0.3066 

6.45 

(0.0014) 

QXRR 11 
-0.001478 

(0.771) 

0.3332 

(0.3449) 

31.5255 

(0.3353) 

0.0349 

(0.4678) 0.2017 

0.59 

(0.6411) 

MCRO 102 
-0.004018 

(0.0115) 

0.3908 

(0.0000) 

-33.0058 

(0.0000) 

0.00323 

(0.6667) 0.49 

33.34 

(0.0000) 

QED 33 
-0.001172 

(0.606) 

0.3605 

(0.0052) 

-15.9196 

(0.2268) 

-0.00174 

(0.812) 0.3918 

7.87 

(0.0005) 

Long-short strategy 

MNA 97 
0.000244 

(0.8661) 

0.2026 

(0.0013) 

0.7281 

(0.9336) 

0.00301 

(0.6393) 0.2016 

9.08 

(0.0000) 

DYLS 23 
-0.000122 

(0.9697) 

0.8072 

(0.0000) 

-14.0959 

(0.6449) 

0.00729 

(0.7778) 0.4083 

6.06 

(0.0045) 

DBV 118 
-0.00381 

(0.1328) 

0.4879 

(0.0000) 

1.0418 

(0.9321) 

-0.00579 

(0.5755) 0.5026 

40.4 

(0.0000) 

RALS 84 
-0.001376 

(0.4854) 

0.0558 

(0.4818) 

39.1637 

(0.0000) 

0.00821 

(0.3519) 0.2003 

7.93 

(0.0001) 

QMN 62 -0.00026 0.0995 -25.8596 -0.00299 0.4128 15.29 
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(0.61) (0.0303) (0.0000) (0.5606) (0.0000) 

DIVA 35 
-0.005588 

(0.1607) 

0.6662 

(0.0003) 

-41.5478 

(0.142) 

0.016 

(0.2247) 0.2552 

4.88 

(0.0068) 

BTAL 75 
0.005907 

(0.0616) 

-0.7227 

(0.0002) 

-95.9945 

(0.0000) 

-0.0149 

(0.4026) 0.5579 

32.13 

(0.0000) 

DYB 23 
0.003052 

(0.4084) 

-0.1748 

(0.6089) 

18.6191 

(0.342) 

0.0134 

(0.667) 0.0945 

0.66 

(0.586) 

MOM 75 
0.000832 

(0.8605) 

-0.0216 

(0.9232) 

-70.7331 

(0.0005) 

0.0146 

(0.4756) 0.1129 

4.14 

(0.0092) 

MRGR 60 
-0.00026 

(0.1329) 

0.0768 

(0.4783) 

-15.0169 

(0.1086) 

0.00765 

(0.3676) 0.0445 

0.87 

(0.4624) 

QLS 33 
0.002007 

(0.4987) 

0.1915 

(0.1205) 

7.3139 

(0.7392) 

-0.0127 

(0.114) 0.0895 

2.05 

(0.1289) 

SIZ 75 
-0.004868 

(0.0283) 

0.1854 

(0.0589) 

12.9628 

(0.3067) 

0.0123 

(0.4324) 0.0515 

2.34 

(0.0807) 

ICI 119 
-0.002474 

(0.1621) 

0.0625 

(0.3086) 

-1.746 

(0.8578) 

-0.0251 

(0.0056) 0.1081 

5.77 

(0.001) 

CHEP 75 
0.000095 

(0.9791) 

0.0367 

(0.7706) 

76.1324 

(0.0002) 

-0.008501 

(0.4423) 0.1958 

7.01 

(0.0003) 

GM 

Overall 
105 

-0.002065 

(0.0287) 

0.3115 

(0.0000) 

-24.0606 

(0.0000) 

0.000422 

(0.9245) 0.6543 

66.62 

(0.0000) 

LS 

Overall 
119 

-0.00027 

(0.1129) 

0.2389 

(0.0036) 

-3.8062 

(0.5753) 

0.00169 

(0.7835) 0.364 

23.52 

(0.0000) 

All 

Overall 
119 

-0.002388 

(0.1561) 

0.2522 

(0.0012) 

-8.3388 

(0.1904) 

-9.48E-06 

(0.9987) 0.4589 

34.36 

(0.0000) 

VIF   1.983 1.102 1.846   

 

Table 9: Signs and Level of Significance of Coefficients in 3-factor Model (Raw Returns) in Table 8. 

“+” denotes positive value and “-” denotes negative value. ***, ** and * represent statistical 

significance at 1%, 5%, and 10% respectively. 

 

 

Alpha SP500 TenYTreasury VIX F Test 

Global macro strategy 

QAI -** +*** -*** - *** 

QXTR - +*** -*** + ** 

GAA - +*** -*** +* *** 

HDG -** +*** - - *** 

CPI - +*** -*** - *** 

ALTS -*** +*** - +*** *** 

QXRR - + + + 0 

MCRO -** +*** -*** + *** 

QED - +*** - - *** 

Long-short strategy 

MNA + +*** + + *** 

DYLS - +*** - + *** 

DBV - +*** + - *** 

RALS - + +*** + *** 

QMN - +** -*** - *** 

DIVA - +*** - + *** 

BTAL +* -*** -*** - *** 

DYB + - + + 0 

MOM + - -*** + *** 
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MRGR - + - + 0 

QLS + + + - 0 

SIZ -** + + + * 

ICI - + - -*** *** 

CHEP + + +*** - *** 

      

Count      

+ 5 7 6 11 4 

+* 1 0 0 1 1 

+** 0 1 0 0 1 

+*** 0 12 2 1 17 

- 12 2 7 9 N/A 

-* 0 0 0 0 N/A 

-** 4 0 0 0 N/A 

-*** 1 1 8 1 N/A 

      

GM Overall -** +*** -*** + *** 

LS Overall - +*** - + *** 

All Overall - +*** - - *** 

 

 
 

Tables 8 and 9 show the findings of regressing raw return of individual HETFs 

and HETF portfolios on monthly return of S&P500, monthly change in 10-year 

Treasury yield and monthly change in VIX. Alpha of individual global macro HETFs 

range from -0.499% to -0.0488%. Four out of nine global macro HETFs and GM 

strategy portfolio generate negative alphas at 5% level. On the other hand, long-short 

strategy HETFs report excess return ranging from -0.5588% to 0.5907%, and only 

one long-short strategy HETFs produce significant positive alphas over risk factors. 

The positive alpha of long-short strategy portfolio is not significant. 

The tables show that performance of many individual HETFs are statistically 

related to monthly return of S&P500 index. The slope coefficient of equity factor for 

12 HETFs are statistically significant at 1% level, with which is not in line with past 

literature that illiquid fund listed in the stock exchange are prone to market sentiment. 

10-year Treasury bond yield is significantly negative only to performance of global 
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macro strategy portfolio. However, the relationship for individual funds level are 

mixed for long-short strategy HETFs. On the other hand, VIX was not related to 

HETFs performance in statistical sense in portfolio level.  

F-test for 4 individual funds are statistically insignificant, mainly due to small 

sample data for the funds. As a result, R-square of these 4 individual funds are 

extremely low. Adjusted R-square of the 3-factor model is 34.36% for overall HETF 

portfolio, ranging from 4.45% to 76.72% for individual fund level. It is far below 

from Edelman, Fung and Hsieh (2012) findings of 51% for 7-factor model and 69% 

for 8-factor model by using data between 2005 and 2010. 

Table 10: Coefficients, R-square and F-test of the 3-factor Model (Raw Benchmark Returns). Raw 

benchmark return of each HETFs/HETF portfolios are regressed on monthly changes in S&P500 

(SP500), 10-Year Treasury yield (TenYTreasury) and CBOE Volatility Index (VIX). P-value are in 

brackets estimated using Newey and West (1987). 

 
Fund N Alpha SP500 TenY 

Treasury 

VIX Adj  

R-square 

F test 

Global macro strategy 

QAI  105 -0.000443 

(0.5866) 

0.3189 

(0.0000) 

-24.5193 

(0.0000) 

-0.001275 

(0.8231) 0.6653 

69.92 

(0.0000) 

QXTR  11 0.001049 

(0.7508) 

0.3511 

(0.045) 

-47.5942 

(0.0059) 

0.0331 

(0.0404) 0.3518 

2.81 

(0.1176) 

GAA 36 0.000456 

(0.7664) 

0.5585 

(0.0000) 

-46.9703 

(0.0000) 

0.001967 

(0.7544) 0.6853 

26.41 

(0.0000) 

HDG  77 -0.001091 

(0.2142) 

0.3653 

(0.0000) 

-2.3983 

(0.578) 

-0.001402 

(0.6588) 0.8299 

124.64 

(0.0000) 

CPI  98 0.000376 

(0.4309) 

0.0942 

(0.0016) 

-21.2752 

(0.0000) 

-0.005836 

(0.0109) 0.5357 

38.3 

(0.0000) 

ALTS  
38 

-0.001323 

(0.259) 

0.2406 

(0.0007) 

-6.7756 

(0.3412) 

0.005837 

(0.1941) 0.2704 

5.57 

(0.1176) 

QXRR  
11 

0.000393 

(0.928) 

0.2885 

(0.3791) 

33.2023 

(0.2776) 

0.033 

(0.4567) 0.2171 

0.65 

(0.6091) 

MCRO  
102 

-0.002702 

(0.0798) 

0.3951 

(0.0000) 

-28.9033 

(0.0000) 

0.00154 

(0.827) 0.5352 

39.77 

(0.0000) 

QED  
33 

0.000455 

(0.7065) 

0.4648 

(0.0000) 

-26.0213 

(0.004) 

0.004792 

(0.3556) 0.7751 

37.76 

(0.0000) 
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Long-short strategy 

MNA  
97 

0.0011 

(0.4305) 

0.2385 

(0.0000) 

0.6154 

(0.9307) 

0.005711 

(0.3052) 0.2965 

14.49 

(0.0000) 

DYLS  
23 

0.003568 

(0.3028) 

0.7662 

(0.0000) 

-37.6513 

(0.1325) 

0.0128 

(0.5391) 0.4525 

7.06 

(0.0022) 

DBV  
118 

-0.003104 

(0.221) 

0.4734 

(0.0000) 

1.5792 

(0.8892) 

-0.00779 

(0.4461) 0.5174 

42.82 

(0.0000) 

RALS  
84 

0.000577 

(0.545) 

-0.041 

(0.2002) 

18.9387 

(0.0032) 

-0.00096 

(0.8059) 0.1407 

5.53 

(0.0017) 

QMN  
62 

0.000551 

(0.1867) 

0.1595 

(0.0000) 

-27.7445 

(0.0000) 

-0.00014 

(0.9681) 0.5876 

29.97 

(0.0000) 

DIVA  
35 

0.001426 

(0.5305) 

0.4762 

(0.0000) 

-42.2897 

(0.046) 

-0.00102 

(0.8663) 0.421 

9.24 

(0.0002) 

BTAL  
75 

0.008951 

(0.0026) 

-0.8273 

(0.0000) 

-86.4859 

(0.0002) 

-0.0302 

(0.0518) 0.5747 

34.33 

(0.0000) 

DYB  
23 

0.003283 

(0.3433) 

-0.2243 

(0.4819) 

15.5613 

(0.3873) 

0.0153 

(0.5866) 0.0081 

1.06 

(0.3892) 

MOM  
75 

0.003315 

(0.4274) 

-0.0536 

(0.8003) 

-63.9341 

(0.0008) 

-0.00279 

(0.9018) 0.1151 

4.21 

(0.3892) 

MRGR  
60 

-0.00016 

(0.3147) 

0.0593 

(0.5009) 

-12.0467 

(0.0579) 

0.00301 

(0.7167) 0.0478 

0.94 

(0.4286) 

QLS  
33 

0.00089 

(0.4503) 

0.5224 

(0.0000) 

-9.8856 

(0.2873) 

-0.00279 

(0.4489) 0.8499 

61.4 

(0.0000) 

SIZ  
75 

-0.003671 

(0.0973) 

0.209 

(0.026) 

9.085 

(0.5477) 

0.0146 

(0.3447) 0.0469 

2.21 

(0.0941) 

ICI  
119 

-0.001529 

(0.3285) 

0.0834 

(0.1586) 

0.916 

(0.9251) 

-0.0137 

(0.0234) 0.1465 

7.75 

(0.0000) 

CHEP  
75 

0.001443 

(0.6425) 

0.096 

(0.3462) 

75.3247 

(0.0001) 

0.00844 

(0.41) 0.2984 

11.49 

(0.0000) 

GM 

Overall  
105 

-0.000649 

(0.4463) 

0.2978 

(0.0000) 

-21.2372 

(0.0000) 

-0.00221 

(0.6188) 0.6833 

75.8 

(0.0000) 

LS 

Overall 
119 

-0.00013 

(0.4632) 

0.2302 

(0.0075) 

-2.9173 

(0.664) 

0.00146 

(0.8089) 0.3706 

24.16 

(0.0000) 

All 

Overall  
119 

-0.00101 

(0.5537) 

0.2424 

(0.003) 

-6.047 

(0.3637) 

-0.00097 

(0.8732) 0.4784 

35.17 

(0.0000) 

VIF   1.983 1.102 1.846   

 

 

Table 11: Signs and Level of Significance of Coefficients in 3-factor Model (Raw Benchmark Returns) 

in Table 10. “+” denotes positive value and “-” denotes negative value. ***, ** and * represent 

statistical significance at 1%, 5%, and 10% respectively. 

 
 Alpha SP500 TenYTreasury VIX F Test 

Global macro strategy 

QAI  - +*** -*** - *** 

QXTR  + +** -*** +** 0 

GAA  + +*** -*** + *** 

HDG  - +*** - - *** 

CPI  + +*** -*** -** *** 

ALTS  - +*** - + *** 

QXRR  + + + + 0 

MCRO  -* +*** -*** + *** 

QED  + +*** -*** + *** 
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Long-short strategy 

MNA  + +*** + + *** 

DYLS  + +*** - + *** 

DBV  - +*** + - *** 

RALS  + - +*** - *** 

QMN  + +*** -*** - *** 

DIVA  + +*** -** - *** 

BTAL  +*** -*** -*** -* *** 

DYB  + - + + 0 

MOM  + - -*** - *** 

MRGR  - + -* + 0 

QLS  + +*** - - *** 

SIZ  -* +** + + * 

ICI  - + + -** *** 

CHEP  + + +*** + *** 

      

Count      

+ 14 4 6 11 4 

+* 0 0 0 0 1 

+** 0 2 0 1 0 

+*** 1 13 2 0 18 

- 6 3 4 8 N/A 

-* 2 0 1 1 N/A 

-** 0 0 1 2 N/A 

-*** 0 1 9 0 N/A 

      

GM Overall  - +*** -*** - *** 

LS Overall  - +*** - + *** 

All Overall  - +*** - - *** 

 
 
 

Tables 10 and 11 summarize the regression result of raw benchmark returns of 

individual HETFs/HETF portfolios in 3-factor model. The findings are quite similar 

to that of raw returns of individual HETFs/HETF portfolios. Firstly, the equity factors 

are statistically significant at 1% for all strategy portfolios. Besides, 10-year Treasury 

yield is only negatively related to global macro strategy portfolio at 1% level. 

Moreover, VIX index is unrelated to performance of HETF benchmarks. Furthermore, 

the F-test and R-square result are similar to that of raw return of HETFs/HETF 

portfolios.  
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The major difference lies on alpha result. The benchmark of global macro 

strategy portfolio does not generate any alpha in statistical sense, versus negative 

alpha for the HETF portfolio. Besides, the negative alphas are much smaller for 

benchmark portfolio.  

As the alphas are not same for the two three-factor models, raw HETF returns are 

regressed on corresponding benchmark raw returns for checking the rationale of 

inconsistent results.  



 

66 
 

Table 12: Coefficients and R-square of Regressing Individual HETFs/HETF Portfolios on 

Corresponding Benchmark. P-value are in brackets estimated using Newey and West (1987). 

 

 

Fund Intercept Benchmark R-square 

Global macro strategy 

QAI -0.001556 

(0.0000) 

1.0122 

(0.0000) 

0.8868 

QXTR 0.0000423 

(0.9344) 

0.7548 

(0.0000) 

0.7808 

GAA -0.001429 

(0.0827) 

0.9726 

(0.0000) 

0.8806 

HDG -0.000919 

(0.0000) 

1.0437 

(0.0000) 

0.9482 

CPI -0.000441 

(0.1386) 

0.931 

(0.0000) 

0.6883 

ALTS -0.002378 

(0.003) 

1.0221 

(0.0000) 

0.719 

QXRR -0.001478 

(0.377) 

1.0618 

(0.0000) 

0.9111 

MCRO -0.001241 

(0.0002) 

0.9717 

(0.0000) 

0.9336 

QED -0.002034 

(0.2182) 

0.8846 

(0.0000) 

0.5809 

Long-short strategy 

MNA -0.0011 

(0.0158) 

0.9527 

(0.0000) 

0.8129 

DYLS -0.0027 

(0.1187) 

1.0025 

(0.0000) 

0.829 

DBV -0.0006 

(0.0089) 

1.0141 

(0.0000) 

0.9786 

RALS -0.001 

(0.3164) 

1.6326 

(0.0000) 

0.5797 

QMN -0.0013 

(0.0014) 

0.902 

(0.0000) 

0.7667 

DIVA -0.004974 

(0.0701) 

0.9696 

(0.0000) 

0.5005 

BTAL -0.001749 

(0.0156) 

0.9918 

(0.0000) 

0.9409 

DYB 0.000547 

(0.1316) 

1.0427 

(0.0000) 

0.9785 

MOM -0.001939 

(0.2137) 

0.9669 

(0.0000) 

0.686 

MRGR -8.8E-04 

(0.2584) 

0.8395 

(0.0000) 

0.4267 

QLS 0.000155 

(0.9512) 

0.6479 

(0.0000) 

0.2592 

SIZ -0.001765 

(0.0498) 

0.7187 

(0.0000) 

0.5432 

ICI -0.001194 

(0.237) 

1.0517 

(0.0000) 

0.5313 
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CHEP -0.00227 

(0.0301) 

1.0343 

(0.0000) 

0.7404 

GM Overall -0.001192 

(0.0000) 

0.9929 

(0.0000) 

0.9551 

LS Overall -1.37E-03 

(0.0000) 

1.0138 

(0.0000) 

0.9508 

All Overall -0.001277 

(0.0000) 

1.0085 

(0.0000) 

0.9701 

 
Table 13: Signs and Level of Significance of Coefficients of regressing Individual HETFs/HETF 

Portfolios on Corresponding Benchmark in Table 12. “+” denotes positive value and “-” denotes 

negative value. ***, ** and * represent statistical significance at 1%, 5%, and 10% respectively. 

 

Intercept Benchmark 

QAI -*** +*** 

QXTR + +*** 

GAA -* +*** 

HDG -*** +*** 

CPI - +*** 

ALTS -*** +*** 

QXRR - +*** 

MCRO -*** +*** 

QED - +*** 

MNA -** +*** 

DYLS - +*** 

DBV -*** +*** 

RALS - +*** 

QMN -*** +*** 

DIVA -* +*** 

BTAL -** +*** 

DYB + +*** 

MOM - +*** 

MRGR - +*** 

QLS + +*** 

SIZ -** +*** 

ICI - +*** 

CHEP -** +*** 

   

Count   

+ 3 0 

+* 0 0 

+** 0 0 

+*** 0 23 

- 8 0 

-* 2 0 

-** 4 0 

-*** 6 0 

   

GM Overall -*** +*** 

LS Overall -*** +*** 

All Overall -*** +*** 
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Tables 12 and 13 show the result of regressing individual HETFs/HETF portfolio 

on corresponding benchmarks. Although the coefficients for HETF portfolios are 

close to theoretically value of one, those of individual HETFs vary a lot. The 

coefficients range from 0.7548 to 1.0618 (average: 0.9616) for global macro HETFs 

and from 0.6479 to 1.6326 (average: 0.9832) for long-short HETFs. R-squares for 

global macro HETFs range from 58.09% to 94.82% and those of long-short HETFs 

range from 42.67% to 97.86%. Again, some individual long-short HETFs cannot 

track their corresponding benchmarks closely due to higher expense ratio and bid-ask 

spreads. Moreover, intercept values of 12 sample HETFs, unexplained portion of 

HETF returns by benchmark, are negatively significant. The finding is in line with 

Table 4 that excess returns of HETFs over benchmark are negative. It shows the 

different results of three-factor model are mainly due to inability to replicate index 

returns by HETFs. In the next section, Fung and Hsieh 7-factor (2004) and Edelman, 

Fung and Hsieh 8-factor (2012) models will be applied to assess the ability of 

generating abnormal return by HETF portfolios and exposure of common risk factors. 
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5.5 Fung and Hsieh Factors Models 
 

Table 14: Correlation Matrix of Key Dependent Variables and 8 Risk Factors in Edelman, Fung and Hsieh (2012) 8-factor Models. ***, ** and * represent 

statistical significance at 1%, 5%, and 10% respectively. 

 ALL Fund 

Benchmark 

Excess 

Return 

All Fund 

Excess Return 

Equity 

Factor 

Size 

Spread 

Bond 

Factor 

Credit 

Spread 

PTFSBD PTFSFX PTFSCOM Emerging 

ALL Fund 

Benchmark Excess 

Return 

1          

All Fund Excess 

Return 

0.985*** 1         

Equity Factor 0.689*** 0.681*** 1        

Size Spread 0.186** 0.175* 0.346*** 1       

Bond Factor 0.117 0.089 0.288*** 0.299*** 1      

Credit Spread -0.569*** -0.538*** -0.556*** -0.277*** -0.449*** 1     

PTFSBD -0.362*** -0.364*** -0.391*** -0.074 -0.467*** 0.341*** 1    

PTFSFX -0.440*** -0.434*** -0.322*** -0.012 -0.156* 0379*** 0.512*** 1   

PTFSCOM -0.316*** -0.329*** -0.270*** -0.139 -0.118 0.21** 0.256*** 0.445*** 1  

Emerging 0.750*** 0.752*** 0.8*** 0.243** 0.173* -0.609*** -0.382*** -0.332*** -0.293*** 1 

 

Table 15: Coefficients, R-square and F-test of the Fung and Hsieh 7-factor Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012). (Excess Returns 

of each HETF Portfolios). Excess return of each HETFs/HETF portfolios over 1-month T-bill rates are regressed on Equity Factor, Size Spread, Bond Factor, 

Credit Spread, PTFSBD, PTFSFX, PTFSCOM as described in section 4.2.6 for 7-factor model and additional Emerging factor for 8-factor model. P-value are in 

brackets estimated using Newey and West (1987). 

Fund Alpha Equity 

Factor 

Size 

Spread 

Bond 

Factor 

Credit 

Spread 

PTFSBD PTFSFX PTFSCOM Emerging Adjusted 

R-square 

F test 

GM 

Overall 

-0.00235 

(0.0007) 

0.2732 

(0.0000) 

0.0177 

(0.5794) 

-3.2257 

(0.0000) 

-1.6825 

(0.0012) 

-0.00614 

(0.3089) 

0.00388 

(0.3915) 

-0.00203 

(0.6443) 

 

0.6789 

32.41 

(0.0000) 

GM 

Overall  

-0.00119 

(0.0137) 

0.139 

(0.0000) 

0.0249 

(0.3331) 

-2.295 

(0.0000) 

-0.1373 

(0.7504) 

0.00117 

(0.7809) 

-0.00115 

(0.7604) 

0.00349 

(0.3033) 

0.1367 

(0.0000) 0.8192 

59.91 

(0.0000) 
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LS Overall  -0.00328 

(0.0052) 

0.1518 

(0.0003) 

0.00597 

(0.8902) 

-1.5916 

(0.0076) 

-2.0443 

(0.0429) 

-0.0155 

(0.1088) 

-0.00694 

(0.4477) 

-0.00891 

(0.297) 

 

0.4564 

15.15 

(0.0000) 

LS Overall  -0.00285 

(0.0188) 

0.0854 

(0.1201) 

0.0101 

(0.8153) 

-1.1424 

(0.0616) 

-1.3963 

(0.2018) 

-0.0115 

(0.2359) 

-0.00837 

(0.3197) 

-0.00671 

(0.3917) 

0.0693 

(0.0209) 0.4755 

14.37 

(0.0000) 

All Overall -0.00293 

(0.0063) 

0.1785 

(0.0000) 

-0.0137 

(0.7356) 

-1.8899 

(0.0011) 

-1.9857 

(0.0173) 

-0.0115 

(0.108) 

-0.00809 

(0.3367) 

-0.0092 

(0.1783) 

 

0.5584 

22.32 

(0.0000) 

All Overall -0.00229 

(0.032) 

0.0806 

(0.0787) 

-0.00761 

(0.853) 

-1.2276 

(0.0398) 

-1.0303 

(0.2565) 

-0.00563 

(0.4024) 

-0.0102 

(0.1525) 

-0.00594 

(0.2924) 

0.1021 

(0.0002) 0.6111 

24.18 

(0.0000) 

VIF  3.133 1.258 1.771 2.152 1.894 1.776 1.311 3.500 
  

 

Table 16: Signs and Level of Significance of Coefficients in Fung and Hsieh 7-factor Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess 

Returns of HETF Portfolios) in Table 15. “+” denotes positive value and “-” denotes negative value. ***, ** and * represent statistical significance at 1%, 5%, 

and 10% respectively. 

 Alpha Equity 

Factor 

Size 

Spread 

Bond 

Factor 

Credit 

Spread 
PTFSBD PTFSFX PTFSCOM Emerging F test 

GM Overall -*** +*** + -*** -*** - + -  +*** 

GM Overall  -** +*** + -*** - + - + +*** +*** 

LS Overall  -*** +*** + -*** -** - - -  +*** 

LS Overall  -** + + -* - - - - +** +*** 

All Overall -*** +*** - -*** -** - - -  +*** 

All Overall -** +* - -** - - - - +*** +*** 
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Tables 15 and 16 show the regression result of the excess returns of HETF 

portfolios (global macro strategy, long-short strategy and all sample HETFs) on Fung 

and Hsieh 7-factor model (2004) and 8-factor model (2012). Overall, significant 

negative alphas (-0.293% for 7-factor and -0.229% for 8-factor model) are found 

during research period. It can be supported by Edelman, Fung and Hsieh (2012) that 

hedge fund cannot generate positive alpha, as well as large bid-ask spreads of HETFs 

that dampen returns. Again, long-short strategy portfolio generates large negative 

alphas (-0.328% and -0.285%) than global macro strategy portfolio (-0.235% and -

0.119%), in line with the underperformance shown in descriptive statistics.  

F-test shows the models are significant at 1% level of significant for all tested 

portfolios. Adjusted R-squares for regression results on overall HETFs portfolio are 

55.84% and 61.11% respectively, comparable with that of 55% and 69% in Edelman, 

Fung and Hsieh (2012). It shows Fung and Hsieh factor models are applicable to 

explain HETFs performance. Both models can explain excess return of global macro 

strategy portfolios (67.89% and 81.92%) better than that of long-short strategy 

portfolios (45.64% and 47.55%) as risk factors included in the models reflect the 

general market performance in different perspectives such as stock, bond and 

derivative markets.  On the other hand, long-short strategy aims at lowering net 

market exposure. The equity factor is not statistically correlated to the performance of 

long-short strategy portfolio in 8-factor model. Therefore, market risk factors 

included in Fung and Hsieh models are relatively less correlated with excess return of 

long-short strategy portfolio.  
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Slope coefficients of equity factor, i.e. excess return of S&P500 over risk-free 

rate, are significant positively at 1% level in 7-factor models and 10% in 8-factor 

model for overall strategy portfolio. The coefficients are much larger than that 

reported in Edelman, Fung and Hsieh (2012). It is reasonable as HETFs are traded in 

the stock exchange and more affected by stock market environment, versus funds of 

hedge funds trading in over-the-counter market. Bond factor is significant negatively 

to excess return of HETFs portfolios. It is in line with the sign and size of coefficients 

reported in Edelman, Fung and Hsieh (2012). Coefficients of Size Spread and three 

trend following factors, PTFSBD, PTFSFX and PTFSCOM, are statistically 

insignificant to explain excess return of HETF portfolios, which is the same as 

Edelman, Fung and Hsieh (2012).  

Emerging market factor is significantly positive in all kinds of portfolios. The 

factor sensitivity is higher for global macro strategy portfolio (0.1367) than that of 

long-short strategy portfolio (0.0693). It makes sense as macro factors of US market 

are usually related to emerging market performance. Besides, the addition of 

emerging market factor affects the value and level of significance of credit spread 

coefficients, same as past literature shown, because change of credit spread reflects 

the change of risk level of investing emerging market and corresponding performance. 

The negative sign of coefficient makes sense as larger credit spread means market is 

more volatile and dampens HETFs’ returns. 
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Table 17: Coefficients, R-square and F-test of the Fung and Hsieh 7-factor Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess Returns 

of Benchmark of HETF Portfolios). Excess return of each HETFs/HETF portfolio benchmark over 1-month T-bill rates are regressed on Equity Factor, Size 

Spread, Bond Factor, Credit Spread, PTFSBD, PTFSFX, PTFSCOM as described in section 4.2.6 for 7-factor model and additional Emerging factor as described 

for 8-factor model. P-value are in brackets estimated using Newey and West (1987). 

 

Fund Alpha Equity 

Factor 

Size 

Spread 

Bond 

Factor 

Credit 

Spread 

PTFSBD PTFSFX PTFSCOM Emerging Adj. 

R-square 

F test 

GM Overall 
-0.00113 

(0.0592) 

0.2713 

(0.0000) 

0.0114 

(0.6887) 

-3.038 

(0.0000) 

-1.9595 

(0.0000) 

-0.00462 

(0.4184) 

0.00473 

(0.2218) 

-0.00363 

(0.3749) 

 

 0.7199 

39.18 

 (0.0000) 

GM Overall  
0.00003 

(0.9399) 

0.138 

(0.0000) 

0.0185 

(0.3631) 

-2.1135 

(0.0000) 

-0.4245 

(0.2822) 

0.00264 

(0.4915) 

-0.00026 

(0.926) 

0.00185 

(0.5216) 

0.1358 

(0.0000) 0.8634 

83.2 

(0.0000) 

LS Overall  
-0.00179 

(0.1231) 

0.1465 

(0.0001) 

0.00798 

(0.8305) 

-1.4215 

(0.0143) 

-2.1001 

(0.0275) 

-0.0116 

(0.2033) 

-0.00963 

(0.3004) 

-0.00448 

(0.5751) 

 

0.4674 

15.79 

(0.0000) 

LS Overall  
-0.00147 

(0.2204) 

0.0965 

(0.0689) 

0.0111 

(0.7717) 

-1.0829 

(0.0726) 

-1.6116 

(0.1193) 

-0.0086 

(0.3491) 

-0.0107 

(0.226) 

-0.00281 

(0.702) 

0.0522 

(0.1019) 0.4773 

14.47 

(0.0000) 

All Overall 
-0.00154 

(0.1411) 

0.1725 

(0.0000) 

-0.0133 

(0.6926) 

-1.6393 

(0.0043) 

-2.1316 

(0.0055) 

-0.00879 

(0.1962) 

-0.00902 

(0.2953) 

-0.00692 

(0.2843) 

 

0.5698 

23.33 

(0.0000) 

All Overall 
-0.00096 

(0.361) 

0.0837 

(0.0701) 

-0.00779 

(0.8248) 

-1.0382 

(0.0839) 

-1.2645 

(0.1293) 

-0.00345 

(0.5968) 

-0.0109 

(0.1453) 

-0.00397 

(0.4551) 

0.0927 

(0.001) 0.6149 

24.55 

(0.0000) 

 

Table 18: Signs and Level of Significance of Coefficients in Fung and Hsieh 7-factor Model (2004) and Edelman, Fung and Hsieh 8-factor Model (2012) (Excess 

Returns of Benchmark of HETF Portfolios) in Table 17. “+” denotes positive value and “-” denotes negative value. ***, ** and * represent statistical significance 

at 1%, 5%, and 10% respectively 
 Alpha Equity 

Factor 

Size 

Spread 

Bond 

Factor 

Credit 

 Spread 

PTFSBD PTFSFX PTFSCOM Emerging F test 

GM Overall -* +*** + -*** -*** - + -  +*** 

GM Overall + +*** + -*** - + - + +*** +*** 

LS Overall - +*** + -** -** - - -  +*** 

LS Overall - +* + -* - - - - + +*** 

All Overall - +*** - -*** -*** - - -  +*** 

All Overall - +* - -* - - - - +*** +*** 
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Tables 17 and 18 shows the regression result of excess return of benchmark to 

corresponding HETF portfolios in Fung & Hsieh 7-factor (2004) and Edelman, Fung 

and Hsieh 8-factor (2012) models. Compared to Table 15, alpha values are larger for 

excess return of benchmarks (-0.154% for 7-factor model and -0.096% for 8-factor 

model) for overall sample funds’ portfolios. They are not statistically zero, versus 

significant negative alpha for HETF portfolios shown in Table 16. It is in line with 

Chart 7 and 8 that benchmark outperforms this corresponding HETF portfolios. 

Besides, the emerging market factor is not significant for benchmark returns of long-

short strategy portfolio, while it is significantly negative at 5% level for excess return 

of corresponding portfolio. Other than those mentioned above, size and level of 

significance of other coefficients, as well as adjusted R-square, are similar to those of 

excess returns on HETF portfolios shown in Table 15, i.e. they are subject to similar 

risk exposure to their corresponding benchmarks. 
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5.6 Rolling Regression on Excess Return of HETF Portfolios Using Fung and Hsieh 

(2004) 7-factor Model and Edelman, Fung and Hsieh (2012) 8-factor Model 

In order to test the change of alpha and factor sensitivities over passage of time, 

rolling regression is conducted on excess return of HETF portfolios using 7-factor 

and 8-factor model. The regression is rolled by every month using a constant 5-year 

data. Regression for long-short strategy HETFs and overall HETFs was rolled by 60 

times during the entire research period, except for global macro HETF portfolio that 

only 46 observations are generated as the first strategy HETF return was founded in 

April 2009.  

It is noticed that there is sudden increase of alphas in all models during the 

period of financial crisis between October 2008 and March 2019 (Period 9 to 15).  

Other than this period, alphas are relatively stable in general. Besides, alphas of long-

short strategy HETFs portfolio are more volatile than that of global macro strategy 

HETF portfolio during the research period. Again, change of macro factor is 

relatively gentle, compared with the dynamic change of long-short ratio adopted by 

long-short strategy HETFs. 

For significant factors such as equity factor, bond factor and credit spread, their 

sensitivities over time are in similar pattern as alphas – sectional break during 

financial crisis and more volatile for long-short strategies. On the other hand, it is 

noticed that the emerging market sensitivity decreases over time during the research 

period.  
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Table 19: Alpha of Rolling Regression in 7-factor and 8-factor Model 
 

Period 7-factor All 7-factor GM 7-factor LS 8-factor All 8-factor GM  8-factor LS 

1 -0.00346 
 

-0.00416 -0.0031 
 

-0.00285 

2 -0.00369 
 

-0.00432 -0.00292 
 

-0.00385 

3 -0.00344 
 

-0.00405 -0.0027 
 

-0.00361 

4 -0.00359 
 

-0.00423 -0.00283 
 

-0.00379 

5 -0.00366 
 

-0.00424 -0.00278 
 

-0.00375 

6 -0.00379 
 

-0.00426 -0.0029 
 

-0.00375 

7 -0.00397 
 

-0.00447 -0.00301 
 

-0.0039 

8 -0.00344 
 

-0.00398 -0.00292 
 

-0.00374 

9 -0.00321 
 

-0.00371 -0.00279 
 

-0.00352 

10 -0.00077 
 

-0.00099 -0.00026 
 

-0.00074 

11 -0.00083 
 

-0.00112 -0.00017 
 

-0.00079 

12 -0.00073 
 

-0.00104 0.000114 
 

-0.0006 

13 -0.00046 
 

-0.00061 0.000554 
 

-5.5E-05 

14 -0.00223 
 

-0.00228 -0.00123 
 

-0.00191 

15 -0.00221 -0.00253 -0.00228 -0.00144 -0.00077 -0.00221 

16 -0.00219 -0.00254 -0.00223 -0.00133 -0.00079 -0.002 

17 -0.0024 -0.00288 -0.00235 -0.00137 -0.00073 -0.00215 

18 -0.00246 -0.00274 -0.00251 -0.00142 -0.00068 -0.00225 

19 -0.00247 -0.00274 -0.0025 -0.00159 -0.00101 -0.00228 

20 -0.0025 -0.00267 -0.00257 -0.00164 -0.00106 -0.00227 

21 -0.00279 -0.00291 -0.00287 -0.0019 -0.00113 -0.00263 

22 -0.00314 -0.00318 -0.00333 -0.00226 -0.00131 -0.00322 

23 -0.0031 -0.00323 -0.00322 -0.00222 -0.00132 -0.00312 

24 -0.0033 -0.00309 -0.00381 -0.00235 -0.00095 -0.00376 

25 -0.00319 -0.00311 -0.00364 -0.00239 -0.00138 -0.00352 

26 -0.00311 -0.00291 -0.00366 -0.00234 -0.00127 -0.00353 

27 -0.00297 -0.00281 -0.00344 -0.00217 -0.00112 -0.00331 

28 -0.0029 -0.00247 -0.00355 -0.00223 -0.00111 -0.00336 

29 -0.00238 -0.0024 -0.00273 -0.00165 -0.00097 -0.0025 

30 -0.00243 -0.00285 -0.0024 -0.00167 -0.00145 -0.00206 

31 -0.00252 -0.00289 -0.00252 -0.00169 -0.00145 -0.00209 

32 -0.00241 -0.00301 -0.00214 -0.00149 -0.00151 -0.00154 

33 -0.00239 -0.00309 -0.00206 -0.00151 -0.00157 -0.00153 

34 -0.00239 -0.00308 -0.00206 -0.0015 -0.00154 -0.00152 

35 -0.00231 -0.00288 -0.00204 -0.00138 -0.00132 -0.00148 
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36 -0.00241 -0.00288 -0.00218 -0.00147 -0.00127 -0.00162 

37 -0.00229 -0.00279 -0.00206 -0.00139 -0.00132 -0.00147 

38 -0.00219 -0.0026 -0.00199 -0.00135 -0.00126 -0.00143 

39 -0.0024 -0.00278 -0.00213 -0.00161 -0.00142 -0.00163 

40 -0.0025 -0.0028 -0.00228 -0.0017 -0.00143 -0.00176 

41 -0.00243 -0.00283 -0.00215 -0.00162 -0.0014 -0.00166 

42 -0.00237 -0.00292 -0.00203 -0.00153 -0.0015 -0.00147 

43 -0.00236 -0.00318 -0.00183 -0.00148 -0.00178 -0.00119 

44 -0.00233 -0.00319 -0.00177 -0.00148 -0.00188 -0.00113 

45 -0.00177 -0.00273 -0.0012 -0.00122 -0.00166 -0.00087 

46 -0.00165 -0.00269 -0.001 -0.00115 -0.00174 -0.00067 

47 -0.00156 -0.00266 -0.00089 -0.00106 -0.00169 -0.00058 

48 -0.00142 -0.00256 -0.00074 -0.00095 -0.0016 -0.00047 

49 -0.0015 -0.00259 -0.00085 -0.00103 -0.00161 -0.00059 

50 -0.00153 -0.00266 -0.00087 -0.00107 -0.00166 -0.00062 

51 -0.00143 -0.00246 -0.00084 -0.00109 -0.00162 -0.00071 

52 -0.00143 -0.00243 -0.00087 -0.00112 -0.00162 -0.00075 

53 -0.00157 -0.00239 -0.00109 -0.00128 -0.00168 -0.00097 

54 -0.00159 -0.00244 -0.0011 -0.00131 -0.00173 -0.00101 

55 -0.00169 -0.00242 -0.00126 -0.00143 -0.00172 -0.00119 

56 -0.00166 -0.00237 -0.00124 -0.00145 -0.00175 -0.00121 

57 -0.00154 -0.00242 -0.00103 -0.00129 -0.00174 -0.00097 

58 -0.00167 -0.00243 -0.00123 -0.00145 -0.0018 -0.00118 

59 -0.0017 -0.00243 -0.00131 -0.00147 -0.00176 -0.00126 

60 -0.00167 -0.00245 -0.00123 -0.00139 -0.00168 -0.00117 
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Chart 10: Change of alpha and factor sensitivities over time under Fung and Hsieh (2004) 7-factor 

model and Edelman, Fung and Hsieh (2012) 8-factor model 
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6. Summary of Findings 

Overall, HETFs generate significant negative return during research period. 

Besides, majority of them underperform S&P500 and even 1-month T-bill for some 

of sample HETFs. This is supported by (1) large bid-ask spreads due to stale price 

problem under low trading volume, (2) relatively high expense ratio compared with 

traditional long-only investments products and index ETFs and (3) prolonged uptrend 

market during research period disfavors dynamic trading strategy like HETFs. 

However, both individual funds and portfolios have lower standard deviation and 5% 

VaR with S&P500 and 1-month T-bill rates. It shows HETFs potentially have large 

diversification effect to average investors. 

Besides, global macro strategy HETFs and portfolio perform better than long-

short strategy HETFs and portfolio in term of average returns and alphas. Rationales 

behind are: (1) lower expense ratio on fund level with less frequent transactions 

especially short positions, which is commonly adopted in long-short strategy, (2) 

lower return viability among funds as global macro factors are well-known to fund 

managers, versus variable proportion of long-short positions taken in different market 

instruments for long-short strategy funds and (3) prolonged uptrend market sentiment 

during research period favors long-biased strategy.  

The results show that Fung and Hsieh 7-factor (2004) and Edelman, Fung and 

Hsieh 8-factor (2012) models statistically explain the excess returns of HETF 

portfolios in general with comparable results, such as size and level of significance of 

coefficients, as well as adjusted R-square, as past literatures like Edelman, Fung and 
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Hsieh (2012). It shows Fung and Hsieh model is applicable to HETFs as well. This 

finding is matched with McCarthy (2014) that similar risk exposure is found for 

similar investment strategies even they are structured in different format. The only 

major difference is that HETFs are more exposed to equity market sentiment than 

hedge funds as they are listed to the Stock exchange with illiquid underlying assets, 

which is in line with Buetow and Henderson (2012) and Stafylas, Anderson and 

Uddin (2018). The delayed in re-balancing of illiquid underlying assets makes HETFs 

follow more on the overall market performance. 
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Table 20: Summary of Test Result of Hypotheses 

 Hypothesis Result Explanations 

1 Given the extensive literature that actively 

managed fund underperform show that passively 

managed index tracker, we propose that the 

performance of a fund is inversely related to the 

expense ratio. 

 In general, global-macro strategy HETFs performs better than 

long-short strategy funds due to lower expense ratios.  

2 It is expected that tracking error risk is directly 

related to the manager’s active monitoring and 

rebalancing of the portfolio. Since higher 

expense ratio is associated with more active 

management, we propose that the tracking error 

is positively related to expense ratio. 

 HETFs with larger tracking error tends to have larger expense 

ratio. Besides, most of sample long-short strategy HETFs have 

larger tracking error. 

3 There are two major objectives of a long-short 

portfolio; firstly, it attempts to buy underpriced 

securities and short overpriced one; and secondly 

but perhaps most importantly it should be 

immune from market and volatility risk by 

balancing the betas of the long and short legs. 

Therefore, we propose that long-short portfolio 

should be market and volatility neutral but global 

macro funds are not. 

 Under 3-factor model and Fung and Hsieh 7-factor (2004) and 

Edelman, Fung and Hsieh 8-factor (2012) models, both long-

short and global macro strategy HETFs performance are related 

to common risk factors such as equity, bond and emerging 

markets, but not volatility. 

4 Following the above hypothesis, we propose that 

long-short HETFs should have lower market risk 

while it is unsure whether global macro fund is 

less risky than the market. 

 Although sample HETFs have significant lower standard 

deviations than that of S&P500 and 1-month T-bill rates, long-

short HETFs have higher standard deviation than global macro 

HETFs due to variations of short positions for each fund. 
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5 HETFs have higher return than the risk-free rate 

(1-month T-bill rate for the study) since both 

types of HETFs should be riskier than the T-bill. 

 Only two sample HETFs perform better than T-bill in statistical 

sense. In general, most HETFs cannot outperform T-bill. 

6 Since global macro and long-short portfolios and 

their benchmarks are based on intensive research 

and are also highly versatile with respect to the 

use of alternative strategies and derivative 

instruments; we hypothesize that they should 

outperform the market and lie above the security 

market line (SML). 

 Majority of HETFs and corresponding benchmark are 

dominated by the complete portfolio consisting of risk-free 

instrument and S&P500 due to underperformance of sample 

HETFs over S&P500 during research period.  

7 As an aside, since the performance of the 

benchmark is free of the influence of various 

expenses; we propose that HETFs underperform 

their corresponding benchmark indexes. 

 None of sample HETFs outperform benchmark in statistical 

sense. Seven sample HETFs, with larger than average bid-ask 

spreads, significantly underperform its benchmarks. 
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7. Implications of Research, Limitations of Study and Suggestions for Further 

Research 

Academic implications 

This thesis contributes to the finance and portfolio management literatures in the 

following ways: (1) This is the first research to make use of methodologies used in 

past literatures of hedge funds and ETFs in analyzing risk and return characteristics 

of passively-managed HETFs, which little has been done to explore before. (2) Prior 

studies explain the performance of HETFs by using descriptive statistics such as 

standard deviation, correlations and risk-adjusted performance. This paper has taken 

an in-depth analysis by applying Fung and Hsieh 7-factor model (2004) and Edelman, 

Fung and Hsieh 8-factor model (2012) to explain the risk factor and excess return of 

passively-managed HETFs. (3) This thesis extends the research on HETFs by 

conducting cross-sectional analysis on different investment strategies (global macro 

and long-short) under passively-managed HETFs. (4) The study provides empirical 

evidence on the diversification benefit using HETFs versus market return such as 

S&P500 and even 1-month T-bill. (5) This study provides evidence on the similarities 

of risk factor exposure between fund of the hedge funds and passively-managed 

HETFs under Fung and Hsieh models. It confirms the past literature that investment 

strategy is in line with risk exposure regardless of structure of investment instruments.  

 

Managerial Implications 

Firstly, the study can provide new insights to investment sector. Goetzmann and 

Kumar (2008) reveals many individual investors are under-diversified; and wealthy 
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level is negatively correlated with level of diversification, as well as the Sharpe ratio 

and alpha of investors’ portfolios. Hedge funds are one of the solutions, but subject to 

certain constraints such as high capital requirements and illiquidity. Average 

investors can consider HETFs as an alternative to diversify portfolios, as they are 

traded in stock exchanges. Even though standard deviation and 5%VaR of HETFs are 

much lower than that of S&P500 and 1-month T-bill rates, this research reveals 

passively-managed HETFs do not generate positive return in statistical and economic 

sense under our study, due to large bid-ask spreads with low trading volume, 

inabilities to capture market momentum and lacking economies of scales. Amid 

potential strong demand of passively-managed HETFs, the fund issuers should 

consider ways to improve HETFs returns, such as reducing operating costs at fund 

level and turnover ratio, etc., to increase the attractiveness of HETFs products.  

Secondly, the study can evolve the development of HETFs and degree of market 

completion. In order to cater potential investors’ need, data venders, such as 

Bloomberg, can develop more indexes that reflect different hedge fund strategies so 

as to construct more passively managed HETFs for expanding the market. Moreover, 

this can facilitate the development on derivative written on passively-managed 

HETFs. Nowadays, over 70% of futures trading are futures written on ETFs. We 

expect the future development of HETFs can activate the trading volume of aggregate 

ETFs market. As a result, this can improve the level of market completion to 

accommodate investors’ demand for alternative strategies and diversification 

efficiency. Conventional hedge funds, on the other hand, have to reduce management 
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and incentive fee to retain existing clients so as to compete with HETFs, as they both 

serve similar investment objectives.  

Last but not the least, the study provides implications to average investors as well. 

In our study, performance of individual HETFs varies a lot, especially for long-short 

strategy HETFs, as their investment strategies are more flexible, and their 

performance highly depends on ability of fund managers. On the other hand, the 

deviations of global macro strategy HETFs’ returns are relatively smaller. Therefore, 

investors should emphasize on the investment approach of individual HETFs, 

especially for long-short strategy, in order to understand the potential risk of 

instruments. Investors can take reference on research findings for choosing suitable 

HETFs based on their risk tolerance level and diversify their investment portfolios 

accordingly. 

There are several limitations of this study. Firstly, HETFs was first traded in the 

market in 2006 based on our understanding. Some of sample HETFs have short 

trading history during research period. Therefore, the study may not provide 

comprehensive pictures on HETFs performance and exposure of common risk factors. 

Secondly, dead HETFs are ignored our analysis. Absence of dead funds may create 

survivorship bias and biased upward the returns and downward the standard 

deviations, even though number of dead public-listed passively-managed HETFs are 

limited due to short history of HETFs instruments.  Thirdly, only passively-managed 

listed HETFs are included as the study focuses on their performance versus 

benchmark. However, actively-managed HETFs, without predetermined benchmark 

targeting for absolute return, represents sizable proportion in aggregate HETFs 
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market and their risk and returns characteristics may be various to that of passively-

managed HETFs.  

Future research includes longitudinal study can be considered to test any change 

of sensitivity of risk factors and return characteristics of the passively-managed 

HETFs over times, as passively-managed HETFs are gaining popularity to average 

investors and a broader sample base can be formed. Besides, dead funds can be 

incorporated in the study so as to understand the effect of survivorship bias in 

passively-managed HETFs. In addition, actively-managed HETFs can be a research 

target for understanding their risk-adjusted performance and risk factors and 

comparing with those of passively-managed HETFs. 
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Appendices 

Table 21: Detailed Descriptive Statistics of Individual HETF 

Table 21.1: QAI (N=105) 

 ETF 

return 

NAV 

return 

Benchma

rk 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500 

Excess 

return 
relative to 

1-mth T bill 

Price 

efficiency 

Mean 

(p-value) 

0.002 

(0.12413) 

0.00202 

(0.10453) 

0.00351 

(0.00424) 

0.00042 

(0.05101) 

-0.00151 

(0.00074) 

-0.0102 

(0.00022) 

0.00186 

(0.15208) 

-0.00002 

(0.94493) 

Std. dev. 0.01322 0.01264 0.0123 0.00218 0.00445 0.0273 0.01321 0.00296 

Min. -0.04162 -0.04043 -0.04236 -0.01461 -0.01787 -0.08248 -0.04174 -0.01634 

1% -0.04079 -0.03954 -0.04108 -0.014 -0.01786 -0.08199 -0.0409 -0.01585 

5% (5%VaR) -0.01671 -0.01658 -0.01499 -0.00211 -0.01349 -0.063 -0.01674 -0.00334 

25% -0.00684 -0.00739 -0.00379 -0.00037 -0.00212 -0.02706 -0.00693 -0.00077 

50% 0.00209 0.0024 0.00399 0.00072 -0.00108 -0.01132 0.00186 -0.00001 

75% 0.0093 0.00941 0.01126 0.0014 0.00013 0.00456 0.00903 0.00087 

Max. 0.03414 0.02834 0.0294 0.00994 0.01397 0.06887 0.03413 0.01477 

Skewness -0.17143 -0.24409 -0.3571 -2.45967 -1.47417 0.18087 -0.15699 -0.3788 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

59 (0.56) 

[0.891] 

62 (0.59) 

[0.967] 

69 (0.66) 

[0.999] 

66 (0.63) 

[0.996] 

27 (0.26) 

[0.00] 

31 (0.3) 

[0.00] 

59 (0.56) 

[0.891] 

48 (0.46) 

[0.206] 

Value < 0 46 43 36 39 78 74 46 57 

HETF Sharpe 

ratio  

0.02867        

Market 

Sharpe ratio 

0.30071        

Difference -0.27203        

HETF 
Return-to-

risk ratio 

0.15129        

Market 
Return-to-

risk ratio 

0.34680        

Difference -0.19551        
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21.2. MNA (N=97) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or discount 

from  

NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500 

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00228 

(0.10223) 

0.00232 

(0.07786) 

0.00353 

(0.00821) 

0.00136 

(0.00057) 

-0.00125 

(0.04023) 

-0.00754 

(0.01556) 

0.00214 

(0.12477) 

-0.00005 

(0.92644) 

Std. dev. 0.01361 0.01282 0.01288 0.00376 0.00592 0.03015 0.01361 0.00532 

Min. -0.04129 -0.0448 -0.04654 -0.00893 -0.0245 -0.09629 -0.0414 -0.01246 

1% N/A N/A N/A N/A N/A N/A #NUM! #NUM! 

5% (5%VaR) -0.02094 -0.02083 -0.02059 -0.00619 -0.01159 -0.05775 -0.02094 -0.01068 

25% -0.00674 -0.00554 -0.00436 -0.00095 -0.00391 -0.02685 -0.00678 -0.00247 

50% 0.00352 0.00487 0.00539 0.00211 -0.00102 -0.0062 0.00335 0.00031 

75% 0.01175 0.01007 0.0113 0.00336 0.00135 0.01117 0.01163 0.00244 

Max. 0.03371 0.03429 0.03477 0.01203 0.01324 0.06082 0.03369 0.01452 

Skewness -0.54027 -0.83772 -0.89025 -0.44829 -0.5177 -0.31976 -0.53118 -0.14069 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

58 (0.6) 

[0.976] 

64 (0.66) 

[0.999] 

63 (0.65) 

[0.998] 

69 (0.71) 

[1.00] 

38 (0.39) 

[0.015] 

38 (0.39) 

[0.015] 

58 (0.6) 

[0.976] 

49 (0.51) 

[0.578] 

Value < 0 39 33 34 28 59 59 39 48 

HETF Sharpe 

ratio  

0.04496        

Market 
Sharpe ratio 

0.23889        

Difference -0.19392        

HETF 

Return-to-risk 

ratio 

0.16752        

Market 
Return-to-risk 

ratio 

0.28778        

Difference -0.12025        
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21.3. DYLS (N=23) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or discount 

from  

NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500  

"Excess 

return 
relative to 

1-mth T 

bill" 

Price 

efficiency 

Mean 

(p-value) 

0.011 

(0.01183) 

0.01171 

(0.00359) 

0.01365 

(0.00111) 

-0.00039 

(0.69014) 

-0.00265 

(0.12417) 

-0.0032 

(0.30396) 

0.01056 

(0.01499) 

-0.00071 

(0.60617) 

Std. dev. 0.01922 0.01723 0.01746 0.00463 0.00795 0.01458 0.01919 0.00651 

Min. -0.02426 -0.02452 -0.02382 -0.01965 -0.02129 -0.03783 -0.02443 -0.01942 

1% N/A N/A N/A N/A N/A N/A #NUM! #NUM! 

5% (5%VaR) -0.02308 -0.02129 -0.02067 -0.01722 -0.02108 -0.03553 -0.02326 -0.01921 

25% 0.00066 0.00051 0.00264 -0.00034 -0.00251 -0.0116 -0.00004 -0.00181 

50% 0.00729 0.00688 0.00941 0.00064 -0.00044 -0.00483 0.00679 0.00034 

75% 0.0265 0.02886 0.02961 0.00152 0.00094 0.01037 0.02579 0.00131 

Max. 0.05611 0.04315 0.04376 0.00372 0.01235 0.02169 0.05594 0.01296 

Skewness 0.54478 0.28199 0.09571 -3.41452 -1.17225 -0.27076 0.56047 -1.4934 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

18 (0.78) 

[0.996] 

19 (0.83) 

[0.999] 

19 (0.83) 

[0.999] 

16 (0.7) 

[0.972] 

8 (0.35) 

[0.075] 

8 (0.35) 

[0.075] 

17 (0.74) 

[0.989] 

15 (0.65) 

[0.925] 

Value < 0 5 4 4 7 15 15 6 8 

HETF Sharpe 

ratio  

0.30109        

Market 
Sharpe ratio 

0.50748        

Difference -0.20639        

HETF 

Return-to-risk 

ratio 

0.57232        

Market 
Return-to-risk 

ratio 

0.80217        

Difference -0.22985        
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21.4. QXTR (N=11) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00481 

(0.06160) 

0.0044 

(0.24408) 

0.00632 

(0.03974) 

0.04 

(0.00000) 

-0.00151 

(0.25636) 

-0.00988 

(0.002) 

0.00413 

(0.09971) 

0.00042 

(0.90574) 

Std. dev. 0.00758 0.01179 0.00887 0.01446 0.00416 0.00791 0.00755 0.01147 

Min. -0.01026 -0.00897 -0.01338 0.01694 -0.01113 -0.02323 -0.0106 -0.02597 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) N/A N/A N/A N/A N/A N/A N/A N/A 

25% 0.00093 -0.00648 0.00486 0.022 -0.00495 -0.01707 0.00031 -0.00469 

50% 0.0036 0.0025 0.00592 0.04267 -0.00068 -0.00816 0.00289 0.00111 

75% 0.01356 0.01449 0.01346 0.05339 0.00228 -0.00444 0.01286 0.00545 

Max. 0.01622 0.03109 0.01845 0.05826 0.00311 0.0026 0.0154 0.02094 

Skewness -0.26688 1.09002 -1.06769 -0.43363 -1.07216 -0.43381 -0.21301 -0.57017 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

9 (0.82) 

[0.983] 

6 (0.55) 

[0.63] 

9(0.82) 

[0.983] 

11 (1) 

[1.00] 

5 (0.45) 

[0.37] 

1 (0.09) 

[0.003] 

9 (0.82) 

[0.983] 

6 (0.55) 

[0.63] 

Value < 0 2 5 2 0 6 10 2 5 

HETF Sharpe 

ratio  

-0.45203        

Market 
Sharpe ratio 

0.57726        

Difference -1.02928        

HETF 

Return-to-risk 

ratio 

0.63456        

Market 
Return-to-risk 

ratio 

1.31396        

Difference -0.67939        
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21.5.GAA (N=36) 

 ETF 

return 

NAV 

return 

Benchmark 

return 

% Premium 

or discount 
from  

NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500  

"Excess 

return 
relative to 1-

mth T bill" 

Mean 

(p-value) 

0.00303 

(0.31329) 

0.0053 

(0.06916) 

0.00458 

(0.11807) 

0.04481 

(0.00000) 

-0.00155 

(0.14009) 

0.00274 

(0.35908) 

-0.00227 

(0.04044) 

Std. dev. 0.01777 0.01696 0.01715 0.02471 0.00616 0.01769 0.0064 

Min. -0.03624 -0.03828 -0.03862 0 -0.01581 -0.03627 -0.0178 

1% N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02978 -0.02339 -0.02371 0.00202 -0.01317 -0.02988 -0.0141 

25% -0.00834 -0.00798 -0.00834 0.02275 -0.00521 -0.00836 -0.00648 

50% 0.0066 0.00581 0.00522 0.04794 -0.00184 0.00642 -0.00244 

75% 0.01691 0.01822 0.01713 0.06362 0.00235 0.01686 0.00176 

Max. 0.03974 0.05208 0.05244 0.08284 0.01364 0.03955 0.0135 

Skewness -0.24755 0.01027 0.06502 -0.1292 0.03629 -0.23093 -0.00503 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

21 (0.58) 

[0.831] 

23 (0.64) 

[0.954] 

23 (0.64) 

[0.954] 

36 (1) 

[1.00] 

15 (0.42) 

[0.169] 

21 (0.58) 

[0.831] 

15 (0.42) 

[0.169] 

Value < 0 15 13 13 0 21 15 21 

HETF Sharpe 

ratio  

-0.02379       

Market 
Sharpe ratio 

0.14825       

Difference -0.17203       

HETF 

Return-to-risk 

ratio 

0.17051       

Market 
Return-to-risk 

ratio 

0.26910       

Difference -0.09859       
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21.6.HDG (N=77) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00174 

(0.26126) 

0.00172 

(0.23653) 

0.00254 

(0.08068) 

0.00057 

(0.07596) 

-0.00081 

(0.02553) 

-0.00824 

(0.00068) 

0.00158 

(0.30697) 

0.00002 

(0.96770) 

Std. dev. 0.01349 0.01265 0.01259 0.00278 0.00312 0.02041 0.01348 0.00432 

Min. -0.03247 -0.03754 -0.03259 -0.01489 -0.01617 -0.05719 -0.03247 -0.02503 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02719 -0.02536 -0.02465 -0.0021 -0.00549 -0.04444 -0.02731 -0.00455 

25% -0.00449 -0.0038 -0.0031 -0.00054 -0.00206 -0.02279 -0.00462 -0.00136 

50% 0.00362 0.00338 0.00336 0.00049 -0.00091 -0.00992 0.00311 -0.00005 

75% 0.00863 0.00787 0.0091 0.00139 0.00038 0.00299 0.00848 0.00126 

Max. 0.05053 0.04435 0.04332 0.01049 0.01107 0.0393 0.05052 0.01647 

Skewness -0.07356 -0.27737 -0.30283 -1.15247 -0.63047 0.06269 -0.05027 -1.77191 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

48 (0.62) 

[0.982] 

48 (0.62) 

[0.982] 

52 (0.68) 

[0.999] 

45 (0.58) 

[0.92] 

25 (0.32) 

[0.001] 

26 (0.34) 

[0.002] 

47 (0.61) 

[0.973] 

38 (0.49) 

[0.43] 

Value < 0 29 29 25 32 52 51 30 39 

HETF Sharpe 

ratio  

-0.00685        

Market 
Sharpe ratio 

0.26039        

Difference -0.26724        

HETF 

Return-to-risk 

ratio 

0.12898        

Market 
Return-to-risk 

ratio 

0.31901        

Difference -0.19003        
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21.7.DBV (N=118) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00056 

(0.84357) 

-0.0006 

(0.82529) 

0 

(1.00000) 

-0.00013 

(0.67043) 

-0.00057 

(0.17335) 

-0.00744 

(0.0082) 

-0.00077 

(0.78663) 

0.00004 

(0.92375) 

Std. dev. 0.03076 0.02946 0.03 0.00331 0.00452 0.03005 0.03083 0.00453 

Min. -0.15293 -0.13711 -0.14748 -0.02236 -0.01866 -0.09587 -0.15378 -0.01582 

1% -0.13624 -0.12379 -0.13178 -0.01941 -0.01714 -0.09126 -0.13719 -0.0156 

5% (5%VaR) -0.05369 -0.05317 -0.05212 -0.00403 -0.00711 -0.05113 -0.0538 -0.00586 

25% -0.01636 -0.01537 -0.01428 -0.0015 -0.00256 -0.02788 -0.01688 -0.00217 

50% 0.00059 0.00059 0.00092 0.00018 -0.00069 -0.00826 0.00057 -0.0004 

75% 0.01639 0.01681 0.018 0.00091 0.00149 0.00918 0.01608 0.00223 

Max. 0.08399 0.0762 0.07866 0.01526 0.01693 0.1365 0.08386 0.02052 

Skewness -0.9289 -0.81774 -0.95134 -1.69086 0.39569 0.88169 -0.93631 0.74442 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

62 (0.53) 

[0.743] 

61 (0.52) 

[0.668] 

63 (0.53) 

[0.743] 

59 (0.5) 

[0.5] 

47 (0.4) 

[0.015] 

48 (0.41) 

[0.025] 

62 (0.53) 

[0.743] 

57 (0.48) 

[0.332] 

Value < 0 56 57 55 59 71 70 56 61 

HETF Sharpe 

ratio  

-0.10036        

Market 
Sharpe ratio 

0.10098        

Difference -0.20134        

HETF 

Return-to-risk 

ratio 

-0.01821        

Market 
Return-to-risk 

ratio 

0.15960        

Difference -0.17780        
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21.8.CPI (N=98) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00092 

(0.18039) 

0.00095 

(0.12886) 

0.00146 

(0.01826) 

0.00031 

(0.32155) 

-0.00054 

(0.16160) 

-0.00938 

(0.00510) 

0.00078 

(0.25546) 

-0.00003 

(0.93478) 

Std. dev. 0.00675 0.00614 0.00602 0.00308 0.00379 0.0324 0.00675 0.00362 

Min. -0.02096 -0.01645 -0.01629 -0.00462 -0.02168 -0.09956 -0.02099 -0.02096 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.01075 -0.01091 -0.01058 -0.00239 -0.0042 -0.06324 -0.01117 -0.00301 

25% -0.00317 -0.00318 -0.00248 -0.00102 -0.00157 -0.02937 -0.00374 -0.00122 

50% 0.00168 0.00133 0.00169 0 -0.00054 -0.01325 0.00148 -0.00014 

75% 0.00552 0.00494 0.00527 0.00092 0.0008 0.00878 0.00536 0.00115 

Max. 0.01641 0.01486 0.01537 0.02681 0.02119 0.08799 0.01641 0.02243 

Skewness -0.40287 -0.28188 -0.3186 6.57476 -0.16481 0.34885 -0.38613 0.43279 

Value > 0 

 (Pr > 0) 

[p-

value{Pr=>0.
5}] 

56 (0.57) 

[0.917] 

58 (0.59) 

[0.963] 

63 (0.64) 

[0.997] 

48 (0.49) 

[0.422] 

41 (0.42) 

[0.057] 

32 (0.33) 

[0.000] 

56 (0.57) 

[0.917] 

47 (0.48) 

[0.346] 

Value < 0 42 40 35 50 57 66 42 51 

HETF Sharpe 

ratio  

-0.10845        

Market 
Sharpe ratio 

0.25239        

Difference -0.36084        

HETF 

Return-to-risk 

ratio 

0.13630        

Market 
Return-to-risk 

ratio 

0.30059        

Difference -0.16429        
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21.9. RALS (N=84) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00106 

(0.51223) 

-0.00105 

(0.50668) 

-0.00001 

(0.98940) 

0.00007 

(0.81139) 

-0.00105 

(0.36251) 

-0.01055 

(0.00264) 

-0.00121 

(0.45488) 

-0.00002 

(0.95871) 

Std. dev. 0.01476 0.01443 0.00688 0.00268 0.01051 0.03119 0.01477 0.00353 

Min. -0.03843 -0.03698 -0.01355 -0.0074 -0.02719 -0.10701 -0.03844 -0.00974 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02596 -0.02753 -0.01012 -0.0039 -0.01899 -0.05889 -0.02601 -0.00665 

25% -0.01042 -0.01027 -0.00437 -0.0015 -0.00748 -0.03013 -0.01056 -0.00199 

50% -0.00443 -0.00289 -0.00091 -0.00008 -0.00247 -0.00995 -0.00448 0.00016 

75% 0.00934 0.00969 0.00375 0.00124 0.00692 0.00667 0.00925 0.00213 

Max. 0.04242 0.03527 0.0313 0.00993 0.02916 0.07409 0.04237 0.00912 

Skewness 0.28227 0.17532 1.32356 0.65239 0.30568 -0.04577 0.29749 -0.07654 

Value > 0 (Pr > 
0) 

[p-

value{Pr=>0.5}
] 

36 (0.43) 

[0.1] 

33 (0.39) 

[0.022] 

37 (0.44) 

[0.136] 

39 (0.46) 

[0.232] 

32 (0.38) 

[0.014] 

34 (0.4) 

[0.033] 

34 (0.4) 

[0.033] 

43 (0.51) 

[0.573] 

Value < 0 48 51 47 45 52 50 50 41 

HETF Sharpe 

ratio  

-0.18941        

Market Sharpe 
ratio 

0.25322        

Difference -0.44263        

HETF Return-

to-risk ratio 

-0.07182        

Market Return-

to-risk ratio 

0.30994        

Difference -0.38176        
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21.10. ALTS (N=38) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00166 

(0.36935) 

-0.00136 

(0.40999) 

0.0007 

(0.64679) 

0.00134 

(0.08970) 

-0.00236 

(0.01975) 

-0.00948 

(0.02195) 

-0.00194 

(0.29509) 

-0.0003 

[0.71468] 

Std. dev. 0.01126 0.01006 0.00934 0.00474 0.00597 0.02443 0.01126 0.00502 

Min. -0.02918 -0.02379 -0.02306 -0.00731 -0.02154 -0.07784 -0.02918 -0.00879 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02833 -0.02318 -0.0212 -0.00538 -0.01065 -0.06417 -0.02844 -0.00875 

25% -0.0077 -0.00352 -0.00197 -0.00232 -0.00669 -0.02368 -0.0083 -0.00461 

50% 0.0002 0.00025 0.00141 0.00065 -0.00285 -0.00909 -0.00007 0.00002 

75% 0.00459 0.00438 0.00584 0.00367 0.00261 0.00582 0.00415 0.00293 

Max. 0.02151 0.02063 0.02101 0.01123 0.00997 0.05914 0.02132 0.01011 

Skewness -0.59321 -0.68391 -0.68692 0.56073 -0.45708 -0.13812 -0.57063 0.18543 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

19 (0.5) 

[0.5] 

19 (0.5) 

[0.5] 

23 (0.61) 

[0.912] 

21 (0.55) 

[0.731] 

12 (0.32) 

[0.013] 

12 (0.32) 

[0.013] 

18 (0.47) 

[0.356] 

20 (0.53) 

[0.644] 

Value < 0 19 19 15 17 26 26 20 18 

HETF Sharpe 

ratio  

-0.43909        

Market 
Sharpe ratio 

0.16190        

Difference -0.60099        

HETF 

Return-to-risk 

ratio 

-0.14742        

Market 
Return-to-risk 

ratio 

0.27915        

Difference -0.42657        
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21.11. QXRR (N=11) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00309 

(0.46944) 

0.0044 

(0.24408) 

0.0043 

(0.27173) 

0.01719 

(0.00000) 

-0.00121 

(0.35412) 

-0.0116 

(0.02132) 

0.0024 

(0.57105) 

-0.00131 

(0.46199) 

Std. dev. 0.01363 0.01179 0.01226 0.00521 0.00413 0.01411 0.01359 0.00568 

Min. -0.01849 -0.00897 -0.00927 0.00118 -0.01326 -0.04255 -0.01944 -0.01816 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) N/A N/A N/A N/A N/A N/A N/A N/A 

25% -0.00603 -0.00648 -0.00551 0.01732 -0.00237 -0.01566 -0.00657 -0.00151 

50% -0.00166 0.0025 0.00092 0.01857 -0.00025 -0.01283 -0.00237 0.00077 

75% 0.01525 0.01449 0.01556 0.0197 0.00066 0.00015 0.01443 0.00125 

Max. 0.0323 0.03109 0.0317 0.02155 0.00304 0.01011 0.0315 0.00318 

Skewness 0.77492 1.09002 1.11312 -2.98114 -2.42946 -0.69962 0.75869 -2.65798 

Value > 0 (Pr > 
0) 

[p-

value{Pr=>0.5}
] 

5 (0.45) 

[0.37] 

6 (0.55) 

[0.63] 

6 (0.55) 

[0.63] 

11 (1) 

[1.00] 

5 (0.45) 

[0.37] 

3 (0.27) 

[0.064] 

5 (0.45) 

[0.37] 

7 (0.64) 

[0.823] 

Value < 0 6 5 5 0 6 8 8 4 

HETF Sharpe 

ratio  

-0.37758        

Market Sharpe 
ratio 

0.57726        

Difference -0.95483        

HETF Return-

to-risk ratio 

0.22671        

Market Return-

to-risk ratio 

1.31396        

Difference -1.08725        
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21.12. MCRO (N=102) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.0007 

(0.66484) 

0.00074 

(0.65097) 

0.002 

(0.21477) 

-0.00004 

(0.86211) 

-0.0013 

(0.00242) 

-0.01041 

(0.00020) 

0.00057 

(0.72372) 

-0.00004 

(0.8935) 

Std. dev. 0.01627 0.01647 0.01618 0.00232 0.00422 0.02726 0.01624 0.00301 

Min. -0.06203 -0.06748 -0.06783 -0.00939 -0.01699 -0.06959 -0.06204 -0.00833 

1% -0.06115 -0.06639 -0.0668 -0.00934 -0.01695 -0.06945 -0.06117 -0.00831 

5% (5%VaR) -0.02404 -0.02307 -0.02155 -0.00336 -0.00924 -0.0548 -0.02407 -0.00585 

25% -0.0119 -0.01062 -0.00841 -0.00113 -0.00267 -0.02921 -0.01193 -0.00172 

50% 0.0012 0.00072 0.00117 -0.00011 -0.00075 -0.01174 0.00072 -0.0003 

75% 0.01065 0.01054 0.01134 0.00115 0.00081 0.00631 0.01014 0.00133 

Max. 0.04281 0.0458 0.04784 0.00693 0.00993 0.06492 0.0428 0.00859 

Skewness -0.24821 -0.36519 -0.45212 -0.59194 -1.05322 0.31292 -0.23581 0.20667 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

53 (0.52) 

[0.657] 

55 (0.54) 

[0.79] 

57 (0.56) 

[0.887] 

46 (0.45) 

[0.156] 

40 (0.39) 

[0.013] 

35 (0.34) 

[0.001] 

53 (0.52) 

[0.657] 

46 (0.45) 

[0.156] 

Value < 0 49 47 45 56 62 67 49 56 

HETF Sharpe 

ratio  

-0.05743        

Market 
Sharpe ratio 

0.27489        

Difference -0.33231        

HETF 

Return-to-risk 

ratio 

0.04302        

Market 
Return-to-risk 

ratio 

0.32228        

Difference -0.27926        
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21.13.QED (N=33) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00158 

(0.54806) 

0.00163 

(0.52587) 

0.00409 

(0.07748) 

-0.0019 

(0.03442) 

-0.00251 

(0.15057) 

-0.00661 

(0.08095) 

0.00127 

(0.62842) 

-0.00005 

(0.97048) 

Std. dev. 0.01495 0.0146 0.01288 0.00494 0.00979 0.02107 0.01493 0.0077 

Min. -0.03809 -0.02696 -0.0242 -0.01236 -0.02972 -0.06684 -0.03818 -0.01455 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.03058 -0.02522 -0.02222 -0.01057 -0.02523 -0.04867 -0.03063 -0.01317 

25% -0.00535 -0.00889 -0.00186 -0.006 -0.00754 -0.02157 -0.00585 -0.00529 

50% 0.00307 0.00424 0.00541 -0.00072 -0.00197 -0.00309 0.00227 -0.0007 

75% 0.01 0.00845 0.00903 0.00138 0.00327 0.0067 0.0099 0.00519 

Max. 0.03867 0.03204 0.03265 0.01216 0.02038 0.03523 0.03848 0.02081 

Skewness -0.21567 -0.1396 -0.0789 0.11426 -0.4165 -0.48339 -0.19003 0.50246 

Value > 0 (Pr > 
0) 

[p-

value{Pr=>0.5}
] 

17 (0.52) 

[0.591] 

23 (0.7) 

[0.989] 

25 (0.76) 

[0.999] 

13 (0.39) 

[0.103] 

12 (0.36) 

[0.054] 

14 (0.42) 

[0.179] 

17 (0.52) 

[0.591] 

14 (0.42) 

[0.179] 

Value < 0 16 10 8 20 21 19 16 19 

HETF Sharpe 

ratio  

-0.14505        

Market Sharpe 
ratio 

0.16139        

Difference -0.30644        

HETF Return-

to-risk ratio 

0.10569        

Market Return-

to-risk ratio 

0.29755        

Difference -0.19186        
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21.14.QMN (N=62) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00054 

(0.55315) 

0.00053 

(0.58739) 

0.00203 

(0.02430) 

-0.00001 

(0.96690) 

-0.00149 

(0.00142) 

-0.01016 

(0.00243) 

0.00036 

(0.69111) 

0.00001 

(0.97766) 

Std. dev. 0.00713 0.00765 0.00692 0.00189 0.00351 0.02529 0.0071 0.0028 

Min. -0.0186 -0.02244 -0.01561 -0.00489 -0.01519 -0.0912 -0.01863 -0.0106 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.01523 -0.01563 -0.01279 -0.0038 -0.01021 -0.04701 -0.01525 -0.00458 

25% -0.00465 -0.00321 -0.00174 -0.00094 -0.00288 -0.02663 -0.00469 -0.00105 

50% 0.00136 0.00197 0.00262 0.00004 -0.00074 -0.0113 0.00127 0.00024 

75% 0.00539 0.0045 0.0065 0.00108 0.00061 0.00061 0.00506 0.00172 

Max. 0.01396 0.01759 0.01821 0.00676 0.00546 0.05798 0.01395 0.0067 

Skewness -0.56134 -0.51168 -0.29268 0.33058 -1.38833 0.13392 -0.52083 -0.7311 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

34 (0.55) 

[0.784] 

37 (0.6) 

[0.942] 

43 (0.69) 

[0.999] 

32 (0.52) 

[0.624] 

19 (0.31) 

[0.001] 

16 (0.26) 

[0.00] 

33 (0.53) 

[0.682] 

35 (0.56) 

[0.828] 

Value < 0 28 25 19 30 43 46 29 27 

HETF Sharpe 

ratio  

-0.22603        

Market 
Sharpe ratio 

0.32059        

Difference -0.54662        

HETF 

Return-to-risk 

ratio 

0.07574        

Market 
Return-to-risk 

ratio 

0.40126        

Difference -0.32552        
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21.15. DIVA (N=35) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.0002 

(0.96416) 

-0.00031 

(0.92577) 

0.00493 

(0.13541) 

-0.00078 

(0.70484) 

-0.00512 

(0.11042) 

-0.00899 

(0.05343) 

-0.00049 

(0.91235) 

0.00011 

(0.97032) 

Std. dev. 0.02614 0.01954 0.01907 0.01208 0.01848 0.02658 0.02614 0.01736 

Min. -0.06776 -0.03542 -0.03075 -0.04562 -0.0601 -0.06479 -0.06788 -0.05981 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.04247 -0.03199 -0.02917 -0.02371 -0.0364 -0.04489 -0.04252 -0.02916 

25% -0.01111 -0.01194 -0.0075 -0.00446 -0.01211 -0.02655 -0.01191 -0.00502 

50% -0.00621 -0.00243 0.00058 0.00008 -0.0053 -0.01111 -0.00692 -0.00107 

75% 0.01316 0.00972 0.01777 0.00329 -0.00027 0.00455 0.01255 0.00317 

Max. 0.09259 0.04587 0.04837 0.02415 0.06032 0.09672 0.09241 0.06087 

Skewness 0.93391 0.46848 0.37584 -1.03241 0.68018 1.67225 0.94754 0.29967 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

13 (0.37) 

[0.062] 

15 (0.43) 

[0.204] 

18 (0.51) 

[0.547] 

18 (0.51) 

[0.547] 

8 (0.23) 

[0.001] 

10 (0.29) 

[0.006] 

12 (0.34) 

[0.34] 

15 (0.43) 

[0.204] 

Value < 0 22 20 17 17 27 25 23 20 

HETF Sharpe 

ratio  

-0.14319        

Market 
Sharpe ratio 

0.18624        

Difference -0.32942        

HETF 

Return-to-risk 

ratio 

-0.00765        

Market 
Return-to-risk 

ratio 

0.31187        

Difference -0.31952        
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21.16. BTAL (N=75) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00329 

(0.44039) 

-0.00355 

(0.38500) 

-0.00156 

(0.70791) 

-0.00021 

(0.81251) 

-0.00174 

(0.09573) 

-0.01524 

(0.03017) 

-0.00345 

(0.41845) 

0.00026 

(0.79348) 

Std. dev. 0.03673 0.03518 0.03592 0.00764 0.00893 0.05971 0.03672 0.00857 

Min. -0.13846 -0.13367 -0.13278 -0.02241 -0.02142 -0.24618 -0.13848 -0.01975 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.06291 -0.0629 -0.06275 -0.01149 -0.01759 -0.12296 -0.06305 -0.0157 

25% -0.02273 -0.02249 -0.02212 -0.00348 -0.00681 -0.04336 -0.02289 -0.00408 

50% -0.002 0.00147 0.00313 -0.00077 -0.00215 -0.01512 -0.00207 -0.00068 

75% 0.0167 0.01659 0.01931 0.00229 0.00244 0.02173 0.01667 0.00416 

Max. 0.09478 0.09007 0.09323 0.0293 0.02628 0.14551 0.09466 0.02904 

Skewness -0.43677 -0.50924 -0.495 1.26903 0.40436 -0.47102 -0.43249 0.62231 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

34 (0.45) 

[0.193] 

39 (0.52) 

[0.635] 

42 (0.56) 

[0.851] 

28 (0.37) 

[0.012] 

32 (0.43) 

[0.113] 

29 (0.39) 

[0.028] 

34 (0.45) 

[0.193] 

36 (0.48) 

[0.365] 

Value < 0 41 36 33 47 43 46 41 39 

HETF Sharpe 

ratio  

-0.14018        

Market 
Sharpe ratio 

0.34603        

Difference -0.48620        

HETF 

Return-to-risk 

ratio 

-0.08957        

Market 
Return-to-risk 

ratio 

0.40974        

Difference -0.49932        
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21.17. DYB (N=23)  

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00065 

(0.84541) 

0.00052 

(0.86817) 

0.0001 

(0.97477) 

-0.00072 

(0.06672) 

0.00055 

(0.28558) 

-0.01354 

(0.02260) 

0.00021 

(0.94956) 

0.00013 

(0.79663) 

Std. dev. 0.0158 0.01485 0.01499 0.00179 0.00241 0.02648 0.01574 0.00239 

Min. -0.05729 -0.05675 -0.05742 -0.00627 -0.0058 -0.12328 -0.05748 -0.00723 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.0493 -0.04797 -0.04852 -0.0055 -0.00519 -0.10538 -0.04948 -0.00619 

25% -0.00428 -0.00553 -0.00651 -0.00151 -0.00135 -0.02106 -0.00508 -0.00113 

50% 0.00123 0.00251 0.0021 -0.00077 0.00077 -0.00786 0.00061 -0.00042 

75% 0.00985 0.00671 0.00644 0.00039 0.00224 0.00209 0.00968 0.00182 

Max. 0.01941 0.01856 0.01776 0.0028 0.00478 0.0146 0.0187 0.005 

Skewness -2.1306 -2.47813 -2.45758 -0.81383 -0.52445 -3.2086 -2.13216 -0.73982 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

14 (0.61) 

[0.854] 

15 (0.65) 

[0.925] 

16 (0.7) 

[0.972] 

8 (0.35) 

[0.075] 

15 (0.65) 

[0.925] 

7 (0.3) 

[0.028] 

14 (0.61) 

[0.854] 

10 (0.43) 

[0.251] 

Value < 0 9 8 7 15 8 16 9 13 

HETF Sharpe 

ratio  

-0.28880        

Market 
Sharpe ratio 

0.50748        

Difference -0.79628        

HETF 

Return-to-risk 

ratio 

0.04113        

Market 
Return-to-risk 

ratio 

0.80217        

Difference -0.76103        
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21.18.MOM (N=75) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or discount 

from  

NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00033 

(0.92866) 

0.00022 

(0.94360) 

0.00235 

(0.45752) 

-0.00379 

(0.02247) 

-0.00202 

(0.33026) 

-0.01162 

(0.03799) 

0.00018 

(0.96105) 

0.00011 

(0.95425) 

Std. dev. 0.03181 0.02684 0.02725 0.01408 0.01785 0.04763 0.03181 0.01655 

Min. -0.09115 -0.06336 -0.06252 -0.05311 -0.07798 -0.11851 -0.09117 -0.05165 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% 

(5%VaR) 

-0.05382 -0.0471 -0.05066 -0.02732 -0.0355 -0.10142 -0.05386 -0.03288 

25% -0.02329 -0.01438 -0.01302 -0.0116 -0.00888 -0.04349 -0.02332 -0.00684 

50% 0.0029 0.00068 0.00279 -0.00113 -0.00112 -0.01376 0.00211 0.00023 

75% 0.02226 0.01486 0.01777 0.00291 0.00582 0.01664 0.02226 0.0081 

Max. 0.08033 0.06067 0.06763 0.03994 0.04725 0.11137 0.08031 0.04629 

Skewness -0.12616 -0.00282 -0.01336 -0.39155 -0.87296 0.29751 -0.12126 -0.1569 

Value > 0 

(Pr > 0) 

[p-

value{Pr=>

0.5}] 

40 (0.53) 

[0.698] 

39 (0.52) 

[0.635] 

41 (0.55) 

[0.807] 

33 (0.44) 

[0.149] 

34 (0.45) 

[0.193] 

27 (0.36) 

[0.008] 

40 (0.53) 

[0.698] 

40 (0.53) 

[0.698] 

Value < 0 35 36 34 42 41 48 35 35 

HETF 

Sharpe 

ratio  

-0.04806        

Market 
Sharpe 

ratio 

0.34603        

Difference -0.39408        

HETF 

Return-to-
risk ratio 

0.01037        

Market 

Return-to-

risk ratio 

0.40974        

Difference -0.39937        
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21.19. MRGR (N=60) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00175 

(0.22975) 

-0.00176 

(0.11034) 

-0.00103 

(0.36230) 

0.00055 

(0.48337) 

-0.00072 

(0.51772) 

-0.01264 

(0.00141) 

-0.00193 

(0.18435) 

0.00001 

(0.99197) 

Std. dev. 0.01117 0.00841 0.00869 0.00604 0.00857 0.02922 0.01113 0.00766 

Min. -0.03375 -0.02782 -0.02968 -0.02153 -0.02958 -0.08333 -0.03377 -0.02792 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02225 -0.0202 -0.01777 -0.01054 -0.01729 -0.06622 -0.02227 -0.01327 

25% -0.00569 -0.00515 -0.00547 -0.0024 -0.00509 -0.02592 -0.00593 -0.00503 

50% -0.0015 -0.00158 -0.00015 0.0011 0.0003 -0.01659 -0.00163 0.00068 

75% 0.00466 0.00548 0.00546 0.0047 0.00447 0.00469 0.0043 0.00408 

Max. 0.02299 0.01257 0.01786 0.01238 0.02082 0.0708 0.0228 0.02048 

Skewness -0.50314 -1.05975 -0.82731 -1.02879 -0.41383 0.19857 -0.49108 -0.52036 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

23 (0.38) 

[0.032] 

25 (0.42) 

[0.108] 

30 (0.5) 

[0.5] 

33 (0.55) 

[0.781] 

31 (0.52) 

[0.622] 

20 (0.33) 

[0.004] 

23 (0.38) 

[0.032] 

34 (0.57) 

[0.861] 

Value < 0 37 35 30 27 29 40 37 26 

HETF Sharpe 

ratio  

-0.35273        

Market 
Sharpe ratio 

0.32127        

Difference -0.67400        

HETF 

Return-to-risk 

ratio 

-0.15667        

Market 
Return-to-risk 

ratio 

0.40211        

Difference -0.55878        
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21.20.QLS (N=33) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or discount 

from  

NAV 

Excess 

return 
relative to 

the 

benchmark  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.0034 

(0.33943) 

0.00319 

(0.27644) 

0.00501 

(0.07842) 

0.00212 

(0.43517) 

-0.00161 

(0.61501) 

-0.00479 

(0.31728) 

0.00309 

(0.38306) 

0.00021 

(0.94953) 

Std. dev. 0.02014 0.01655 0.01583 0.01541 0.01821 0.02683 0.02007 0.01891 

Min. -0.0642 -0.04 -0.03947 -0.01452 -0.06173 -0.08089 -0.06438 -0.06068 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% 

(5%VaR) 

-0.04384 -0.03337 -0.03163 -0.01368 -0.04664 -0.06631 -0.04392 -0.04562 

25% -0.00035 -0.00338 -0.0023 -0.00795 -0.00896 -0.01899 -0.00086 -0.0077 

50% 0.00209 0.00636 0.00737 -0.00003 -0.00049 -0.00151 0.00209 0.00006 

75% 0.01362 0.01239 0.01367 0.0041 0.00745 0.01264 0.01324 0.00845 

Max. 0.05479 0.0371 0.03831 0.05978 0.04721 0.05074 0.05475 0.04823 

Skewness -0.87526 -0.78377 -0.77774 2.29997 -0.67996 -0.55916 -0.8588 -0.59683 

Value > 0 

(Pr > 0) 

[p-

value{Pr=>

0.5}] 

19 (0.58) 

[0.821] 

23 (0.7) 

[0.989] 

24 (0.73) 

[0.996] 

16 (0.48) 

[0.409] 

15 (0.45) 

[0.283] 

14 (0.42) 

[0.179] 

19 (0.58) 

[0.821] 

17 (0.52) 

[0.591] 

Value < 0 14 10 9 17 18 19 14 16 

HETF 

Sharpe 

ratio  

-0.01730        

Market 
Sharpe 

ratio 

0.16139        

Difference -0.17869        

HETF 

Return-to-
risk ratio 

0.16882        

Market 

Return-to-

risk ratio 

0.29755        

Difference -0.12873        
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21.21.SIZ (N=75) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00251 

(0.19575) 

-0.0024 

(0.22183) 

-0.00103 

(0.60305) 

-0.00375 

(0.00099) 

-0.00148 

(0.29844) 

-0.01446 

(0.00008) 

-0.00266 

(0.17116) 

-0.0001 

(0.94257) 

Std. dev. 0.01665 0.01687 0.01708 0.00947 0.01224 0.03004 0.01667 0.01198 

Min. -0.05762 -0.04792 -0.04688 -0.0268 -0.03338 -0.10867 -0.05764 -0.03105 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.02726 -0.04032 -0.03856 -0.02149 -0.0266 -0.06359 -0.02752 -0.02603 

25% -0.01378 -0.01238 -0.01187 -0.00917 -0.00773 -0.03097 -0.01378 -0.00607 

50% -0.0004 -0.00167 -0.00076 -0.00279 -0.00131 -0.01836 -0.00042 0.0002 

75% 0.00871 0.00938 0.01176 0.00074 0.0057 0.00392 0.00803 0.00619 

Max. 0.03954 0.04175 0.04389 0.02792 0.02717 0.07862 0.03935 0.02886 

Skewness -0.24132 -0.31662 -0.29774 0.22723 -0.26173 0.12012 -0.25012 -0.33266 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

32 (0.43) 

[0.113] 

33 (0.44) 

[0.149] 

35 (0.47) 

[0.302] 

23 (0.31) 

[0.00] 

35 (0.47) 

[0.302] 

20 (0.27) 

[0.000] 

32 (0.43) 

[0.113] 

39 (0.52) 

[0.635] 

Value < 0 43 42 40 52 40 55 43 36 

HETF Sharpe 

ratio  

-0.26238        

Market 
Sharpe ratio 

0.34603        

Difference -0.60841        

HETF 

Return-to-risk 

ratio 

-0.15075        

Market 
Return-to-risk 

ratio 

0.40974        

Difference -0.56050        
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21.22. ICI (N=119) 

  ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

-0.00249 

(0.22935) 

-0.00182 

(0.21940) 

-0.00123 

(0.39087) 

-0.00172 

(0.18956) 

-0.00126 

(0.37423) 

-0.00902 

(0.02153) 

-0.00271 

(0.19202) 

-0.00067 

(0.63507) 

Std. dev. 0.02248 0.01608 0.01558 0.01422 0.01541 0.04224 0.02253 0.01536 

Min. -0.10871 -0.0495 -0.04727 -0.09008 -0.10422 -0.13089 -0.10951 -0.10319 

1% -0.09857 -0.04862 -0.04668 -0.08371 -0.09035 -0.12615 -0.09922 -0.0894 

5% (5%VaR) -0.04209 -0.03002 -0.0278 -0.01581 -0.01882 -0.07067 -0.04213 -0.01689 

25% -0.01316 -0.01303 -0.01214 -0.00473 -0.00447 -0.03758 -0.01328 -0.00399 

50% -0.00021 -0.00021 0.00026 -0.00042 -0.00016 -0.01101 -0.00062 0.00053 

75% 0.00936 0.00974 0.01019 0.0024 0.00312 0.01455 0.00874 0.00374 

Max. 0.09821 0.04185 0.04031 0.08795 0.09156 0.12587 0.09742 0.09165 

Skewness -0.30638 -0.35645 -0.37821 -0.44858 -0.79391 0.4907 -0.33227 -0.79466 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

57 (0.48) 

[0.331] 

58 (0.49) 

[0.414] 

63 (0.53) 

[0.744] 

53 (0.45) 

[0.138] 

58 (0.49) 

[0.414] 

45 (0.38) 

[0.004] 

56 (0.47) 

[0.256] 

63 (0.53) 

[0.744] 

Value < 0  62 61 56 66 61 74 63 56 

HETF Sharpe 

ratio  

-0.22837        

Market 
Sharpe ratio 

0.09018        

Difference -0.31854        

HETF 

Return-to-risk 

ratio 

-0.11077        

Market 
Return-to-risk 

ratio 

0.15151        

Difference -0.26228        
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21.23. CHEP (N=75) 

 ETF 

return 

NAV 

return 

Benchmar

k 
return 

% 

Premium 
or 

discount 

from  
NAV 

Excess 

return 
relative to 

the 

benchmar
k  

Excess 

return 
relative to 

S&P500  

Excess 

return 
relative to 

1-mth T 

bill 

Price 

efficiency 

Mean 

(p-value) 

0.00084 

(0.78704) 

0.00061 

(0.81827) 

0.00301 

(0.24660) 

-0.0022 

(0.03971) 

-0.00217 

(0.17398) 

-0.01111 

(0.00665) 

0.00069 

(0.82430) 

0.00023 

(0.87965) 

Std. dev. 0.02683 0.02291 0.02232 0.0091 0.01369 0.03445 0.02682 0.01311 

Min. -0.05573 -0.05488 -0.05048 -0.02888 -0.03478 -0.08338 -0.05586 -0.03231 

1% N/A N/A N/A N/A N/A N/A N/A N/A 

5% (5%VaR) -0.04234 -0.03062 -0.02845 -0.0196 -0.03041 -0.06807 -0.04239 -0.02732 

25% -0.01811 -0.01641 -0.01378 -0.00624 -0.00785 -0.03885 -0.0185 -0.00526 

50% -0.00172 -0.00117 0.00182 -0.00151 -0.00234 -0.01668 -0.00174 -0.00021 

75% 0.01582 0.01669 0.01786 0.00312 0.00319 0.01047 0.0155 0.00481 

Max. 0.06925 0.07098 0.07028 0.0226 0.04346 0.0658 0.06909 0.04327 

Skewness 0.44574 0.33901 0.28566 -0.58799 0.18507 0.26861 0.43634 0.1314 

Value > 0 (Pr 
> 0) 

[p-

value{Pr=>0.
5}] 

34 (0.45) 

[0.193] 

35 (0.47) 

[0.302] 

41 (0.55) 

[0.807] 

29 (0.39) 

[0.028] 

28 (0.37) 

[0.012] 

26 (0.35) 

[0.005] 

33 (0.44) 

[0.149] 

37 (0.49) 

[0.431] 

Value < 0 41 40 34 46 47 49 42 38 

HETF Sharpe 

ratio  

-0.03796        

Market 
Sharpe ratio 

0.34603        

Difference -0.38399        

HETF 

Return-to-risk 

ratio 

0.03130        

Market 
Return-to-risk 

ratio 

0.40974        

Difference -0.37844        
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Table 22: Result on Rolling Regression on HETF Portfolios 

22.1 Regressing excess return of global macro HETF portfolios for Fung & Hsieh 7-factor (2004) 
model  

Period Alpha 
Equity 
Factor 

Size 
Spread Bond Spread PTFSBD PTFSFX 

PTFSCO
M 

1 -0.00253 0.286472 -0.02681 -3.58429 -1.79896 -0.00629 0.007834 -0.00408 

2 -0.00254 0.285221 -0.02919 -3.57311 -1.70548 -0.00686 0.008371 -0.00361 

3 -0.00288 0.279184 -0.00154 -3.52201 -0.87166 -0.0089 0.002177 -0.00217 

4 -0.00274 0.270863 0.008707 -3.64698 -1.1953 -0.0097 0.002033 -0.00175 

5 -0.00274 0.272537 0.0111 -3.80123 -1.47035 -0.00947 0.002197 -0.00206 

6 -0.00267 0.279301 0.003863 -4.10541 -1.86664 -0.00862 -8.7E-05 -0.00305 

7 -0.00291 0.27792 -0.00367 -3.87003 -1.60021 -0.00729 -0.00134 -0.00317 

8 -0.00318 0.283081 0.019049 -4.06942 -1.71754 -0.00608 -0.00103 -0.00222 

9 -0.00323 0.278384 0.02474 -4.05347 -1.77599 -0.00604 -0.00142 -0.0021 

10 -0.00309 0.271321 0.030663 -3.97678 -1.96876 -0.00615 -0.00071 -0.00297 

11 -0.00311 0.265468 0.031443 -3.91509 -1.81898 -0.00786 -0.0028 -0.00253 

12 -0.00291 0.269692 0.029722 -3.82709 -1.73875 -0.0077 -0.00256 -0.00316 

13 -0.00281 0.266022 0.034421 -3.82303 -1.74785 -0.00802 -0.0021 -0.00363 

14 -0.00247 0.265562 0.03308 -3.80562 -1.77781 -0.00716 -0.00285 -0.00468 

15 -0.0024 0.264819 0.033916 -3.77104 -1.70798 -0.00708 -0.00268 -0.00492 

16 -0.00285 0.282008 0.04879 -3.52763 -1.72677 -0.00313 -0.00409 -0.00037 

17 -0.00289 0.280097 0.057756 -3.52855 -1.96227 -0.00221 -0.00313 -0.00066 

18 -0.00301 0.276686 0.066497 -3.29693 -1.61048 -0.00712 -0.00158 0.000285 

19 -0.00309 0.290053 0.074415 -3.33591 -1.47449 -0.00751 -0.00112 0.001704 

20 -0.00308 0.288845 0.076731 -3.32926 -1.45117 -0.00774 -0.00101 0.001963 

21 -0.00288 0.2822 0.088062 -3.30154 -1.56884 -0.00755 -0.00145 0.002052 

22 -0.00288 0.287821 0.09304 -3.27047 -1.77607 -0.00538 -0.00169 0.002509 

23 -0.00279 0.290661 0.083441 -3.14465 -1.71053 -0.00503 -0.00202 0.001416 

24 -0.0026 0.291683 0.092608 -3.26856 -1.84591 -0.00554 -0.00219 0.002264 

25 -0.00278 0.298197 0.080605 -3.29416 -2.01994 -0.00315 -0.00255 0.001749 

26 -0.0028 0.28975 0.083853 -3.23008 -2.16317 -0.00225 -0.00392 0.001458 

27 -0.00283 0.288711 0.083055 -3.29549 -2.18846 -0.00228 -0.00384 0.001419 

28 -0.00292 0.29443 0.083339 -3.40928 -2.26506 -0.0018 -0.00325 0.001893 

29 -0.00318 0.294788 0.085483 -3.21617 -1.84063 -0.0062 -0.00238 0.002351 

30 -0.00319 0.288484 0.091808 -3.07372 -2.20596 -0.00856 -0.00033 0.000736 

31 -0.00273 0.272958 0.087522 -3.12907 -2.33047 -0.00852 -0.00046 7.52E-05 

32 -0.00269 0.269118 0.083977 -3.09695 -2.33634 -0.00856 -0.00034 6.74E-05 

33 -0.00266 0.268643 0.079882 -3.15442 -2.0612 -0.00867 -0.00224 0.000359 

34 -0.00256 0.270721 0.080982 -3.24374 -1.98705 -0.0074 -0.00409 0.001026 

35 -0.00259 0.267353 0.073586 -3.18544 -2.02827 -0.00751 -0.00346 0.001176 
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36 -0.00266 0.263995 0.079092 -3.20761 -1.98515 -0.00705 -0.00424 0.001541 

37 -0.00246 0.267029 0.073755 -3.02294 -1.81624 -0.00738 -0.00428 0.000818 

38 -0.00243 0.266508 0.074105 -3.04916 -1.80008 -0.00711 -0.00466 0.000722 

39 -0.00239 0.26775 0.069107 -3.04836 -1.83302 -0.0081 -0.0038 0.000259 

40 -0.00244 0.266424 0.066385 -3.05329 -1.86947 -0.00787 -0.00342 -0.0002 

41 -0.00242 0.2673 0.065561 -3.00957 -1.80094 -0.00976 -0.00175 -0.00101 

42 -0.00237 0.267343 0.0665 -3.0143 -1.7975 -0.00956 -0.00213 -0.00103 

43 -0.00242 0.268019 0.064186 -3.01919 -1.75665 -0.00925 -0.00219 -0.00078 

44 -0.00243 0.272564 0.062227 -2.99581 -1.65352 -0.00942 -0.00196 -0.00043 

45 -0.00243 0.272429 0.062023 -2.99692 -1.67332 -0.00931 -0.00198 -0.00044 

46 -0.00245 0.27148 0.070326 -2.93764 -1.54357 -0.01123 -0.00083 -0.00039 
 

 

22.2 Regressing excess return of long-short HETF portfolios for Fung & Hsieh 7-factor (2004) model  

Period Alpha 
Equity 
Factor 

Size 
Spread Bond Spread PTFSBD PTFSFX PTFSCOM 

1 -0.00416 0.175784 -0.06506 -1.99843 -1.94069 -0.02937 -0.0188 -0.00308 

2 -0.00432 0.179075 -0.07143 -2.02612 -1.96857 -0.02898 -0.01695 -0.00852 

3 -0.00405 0.182434 -0.06998 -1.95786 -1.8787 -0.02709 -0.01604 -0.01114 

4 -0.00423 0.180337 -0.06253 -2.06686 -1.87228 -0.02752 -0.01541 -0.01123 

5 -0.00424 0.183018 -0.06941 -2.03604 -1.86907 -0.02729 -0.01484 -0.01111 

6 -0.00426 0.203332 -0.08326 -1.67552 -1.66792 -0.02074 -0.01592 -0.01131 

7 -0.00447 0.205696 -0.10043 -1.66347 -1.74084 -0.02021 -0.0145 -0.01214 

8 -0.00398 0.207564 -0.08266 -1.90002 -1.96239 -0.0232 -0.00579 -0.01124 

9 -0.00371 0.203695 -0.06346 -1.87296 -1.81108 -0.02339 -0.0055 -0.01035 

10 -0.00099 0.154933 -0.02873 -0.32249 0.564226 -0.03451 0.008119 8.24E-05 

11 -0.00112 0.155192 -0.02392 -0.18508 0.557284 -0.03541 0.008688 0.001484 

12 -0.00104 0.146671 0.051875 -1.38122 -0.31884 -0.03316 0.010984 0.003122 

13 -0.00061 0.12692 0.027936 -0.93534 -0.37712 -0.03493 0.010731 0.001642 

14 -0.00228 0.204147 0.041282 -1.57908 -0.12523 -0.02863 0.011885 0.002862 

15 -0.00228 0.142716 0.056737 -1.24226 -1.1035 -0.03079 0.009964 0.010073 

16 -0.00223 0.150509 0.078525 -1.32474 -1.70418 -0.02706 0.006771 0.007528 

17 -0.00235 0.148452 0.088887 -1.30707 -1.38179 -0.02778 0.004355 0.00803 

18 -0.00251 0.157152 0.076452 -1.18363 -1.08169 -0.02682 0.004678 0.007429 

19 -0.0025 0.161916 0.082568 -1.62952 -1.8879 -0.02619 0.005154 0.006561 

20 -0.00257 0.157208 0.084995 -1.48243 -1.72445 -0.02682 0.005294 0.007472 

21 -0.00287 0.156211 0.079375 -1.26662 -1.46451 -0.02508 0.00354 0.007047 

22 -0.00333 0.161821 0.097907 -1.48044 -1.67448 -0.02368 0.004127 0.006816 

23 -0.00322 0.187973 0.071958 -1.55626 -1.3085 -0.02358 0.004209 0.007474 
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24 -0.00381 0.212878 0.042971 -1.78745 -0.68632 -0.02388 0.002347 0.009458 

25 -0.00364 0.21294 0.045908 -1.95532 -0.9782 -0.02326 0.005531 0.008508 

26 -0.00366 0.213468 0.044427 -1.93178 -0.98984 -0.02269 0.005146 0.008672 

27 -0.00344 0.206722 0.054081 -1.91793 -1.01694 -0.02359 0.0062 0.00747 

28 -0.00355 0.212213 0.019651 -1.60127 -0.59193 -0.02471 0.007587 0.006474 

29 -0.00273 0.185911 0.037055 -1.37823 0.278353 -0.02873 0.013062 0.003771 

30 -0.0024 0.173374 0.027778 -1.52908 0.311127 -0.03144 0.013971 0.000797 

31 -0.00252 0.144044 0.042546 -1.14116 0.531437 -0.02854 0.011728 -0.00322 

32 -0.00214 0.133868 0.039217 -1.16579 0.46365 -0.02561 0.010719 -0.00428 

33 -0.00206 0.10348 0.022356 -1.07172 0.043432 -0.02377 0.009438 -0.00699 

34 -0.00206 0.091509 0.037722 -1.06003 0.048817 -0.02447 0.009673 -0.00592 

35 -0.00204 0.090138 0.039604 -1.04932 -0.00659 -0.02376 0.008902 -0.00571 

36 -0.00218 0.090658 0.043076 -1.13478 0.094714 -0.02416 0.008784 -0.00554 

37 -0.00206 0.085176 0.038943 -1.18749 0.141827 -0.02312 0.008726 -0.00641 

38 -0.00199 0.085562 0.041868 -1.23424 0.09939 -0.0233 0.008843 -0.00614 

39 -0.00213 0.092096 0.030539 -1.29555 -0.17674 -0.02093 0.008526 -0.00673 

40 -0.00228 0.095746 0.024252 -1.21761 0.031139 -0.01967 0.008049 -0.00822 

41 -0.00215 0.091596 0.026017 -1.311 -0.02823 -0.01932 0.007002 -0.00909 

42 -0.00203 0.095616 0.026949 -1.44092 -0.05276 -0.01922 0.007722 -0.00843 

43 -0.00183 0.095519 0.025946 -1.5964 -0.39246 -0.01578 0.006974 -0.00867 

44 -0.00177 0.09719 0.023907 -1.66916 -0.20798 -0.0145 0.005695 -0.00788 

45 -0.0012 0.075148 0.007944 -1.86143 -0.62289 -0.01406 0.006305 -0.00693 

46 -0.001 0.064243 -0.00381 -1.72177 -0.69321 -0.01375 0.006785 -0.00719 

47 -0.00089 0.065593 0.00499 -1.58723 -0.80206 -0.01301 0.008229 -0.00744 

48 -0.00074 0.067078 0.006817 -1.69669 -0.76824 -0.01169 0.00617 -0.00684 

49 -0.00085 0.068842 0.010096 -1.69205 -0.75142 -0.01053 0.005768 -0.00594 

50 -0.00087 0.068912 0.012491 -1.73124 -0.71089 -0.00977 0.004571 -0.0056 

51 -0.00084 0.074517 0.005692 -1.60484 -0.68952 -0.00883 0.004728 -0.00614 

52 -0.00087 0.074506 0.005363 -1.59489 -0.69533 -0.00872 0.004677 -0.00602 

53 -0.00109 0.07816 0.010622 -1.52295 -0.58999 -0.00996 0.003968 -0.00579 

54 -0.0011 0.067598 0.009445 -1.5617 -0.86616 -0.00965 0.005238 -0.00755 

55 -0.00126 0.065424 0.015473 -1.47367 -0.75543 -0.00935 0.005018 -0.00829 

56 -0.00124 0.065164 0.018096 -1.43937 -0.79824 -0.00934 0.004977 -0.00885 

57 -0.00103 0.061586 0.029448 -1.4071 -0.95989 -0.01082 0.005483 -0.01007 

58 -0.00123 0.066983 0.034559 -1.39403 -0.69657 -0.00916 0.004488 -0.00883 

59 -0.00131 0.064726 0.032413 -1.41055 -0.9037 -0.00826 0.00485 -0.00879 

60 -0.00123 0.062939 0.030516 -1.43692 -1.005 -0.00827 0.004727 -0.00885 
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22.3 Regressing excess return of overall HETF portfolios for Fung & Hsieh 7-factor (2004) model  

Period Alpha 

Equity 

Factor 

Size 

Spread Bond Spread PTFSBD PTFSFX PTFSCOM 

1 -0.00346 0.196683 -0.11168 -2.1939 -1.9124 -0.02185 -0.01762 -0.0088 

2 -0.00369 0.200011 -0.11793 -2.18782 -1.93424 -0.02076 -0.01609 -0.01463 

3 -0.00344 0.202358 -0.11579 -2.12547 -1.86325 -0.01897 -0.01478 -0.01723 

4 -0.00359 0.20064 -0.10902 -2.22884 -1.86005 -0.01928 -0.01439 -0.01675 

5 -0.00366 0.202863 -0.11663 -2.25209 -1.87593 -0.01978 -0.01361 -0.01656 

6 -0.00379 0.22471 -0.13286 -1.961 -1.68416 -0.01429 -0.01425 -0.01711 

7 -0.00397 0.229177 -0.15362 -1.94559 -1.77522 -0.01385 -0.0126 -0.01761 

8 -0.00344 0.230088 -0.13459 -2.16681 -2.00146 -0.01681 -0.00433 -0.01581 

9 -0.00321 0.228056 -0.11819 -2.16972 -1.87756 -0.01695 -0.00387 -0.01589 

10 -0.00077 0.18412 -0.08642 -0.77772 0.253258 -0.02689 0.008348 -0.00651 

11 -0.00083 0.183906 -0.08756 -0.83111 0.233761 -0.02643 0.00781 -0.00665 

12 -0.00073 0.174339 -0.00146 -2.18999 -0.77502 -0.02379 0.01047 -0.00473 

13 -0.00046 0.162125 -0.02073 -1.82644 -0.79624 -0.02497 0.010629 -0.00565 

14 -0.00223 0.248931 -0.00465 -2.53512 -0.48923 -0.0183 0.011248 -0.0027 

15 -0.00221 0.197861 0.007525 -2.24932 -1.29368 -0.02026 0.009592 0.003478 

16 -0.00219 0.202045 0.021137 -2.29713 -1.62117 -0.01823 0.00792 0.002222 

17 -0.0024 0.197666 0.037842 -2.26101 -1.15281 -0.01962 0.004516 0.003223 

18 -0.00246 0.201715 0.033507 -2.1975 -0.98095 -0.01927 0.004521 0.003085 

19 -0.00247 0.20433 0.037566 -2.43496 -1.39917 -0.0189 0.004771 0.002613 

20 -0.0025 0.203722 0.035517 -2.47446 -1.47976 -0.01902 0.003477 0.002928 

21 -0.00279 0.202451 0.028486 -2.2327 -1.19751 -0.01737 0.001856 0.002634 

22 -0.00314 0.206966 0.044281 -2.4052 -1.35473 -0.01626 0.002293 0.002627 

23 -0.0031 0.213062 0.0379 -2.42362 -1.27178 -0.01625 0.002432 0.002704 

24 -0.0033 0.221167 0.027672 -2.49501 -1.07495 -0.01642 0.001891 0.003243 

25 -0.00319 0.21743 0.030245 -2.57347 -1.18392 -0.01708 0.002779 0.002858 

26 -0.00311 0.219557 0.028816 -2.52358 -1.15316 -0.01676 0.002719 0.002651 

27 -0.00297 0.214307 0.035792 -2.51617 -1.16876 -0.01729 0.003427 0.001888 

28 -0.0029 0.216909 0.017966 -2.35041 -0.9654 -0.01754 0.003858 0.00101 

29 -0.00238 0.200445 0.028913 -2.20646 -0.41369 -0.02003 0.007286 -0.00071 

30 -0.00243 0.202435 0.029518 -2.19724 -0.42942 -0.0197 0.007206 -0.00043 

31 -0.00252 0.184992 0.04156 -1.97721 -0.40014 -0.01767 0.006322 -0.00283 

32 -0.00241 0.178903 0.044347 -1.87565 -0.25913 -0.01878 0.006637 -0.00283 

33 -0.00239 0.166879 0.037867 -1.83751 -0.44407 -0.01789 0.00609 -0.00382 

34 -0.00239 0.159078 0.047847 -1.83013 -0.44158 -0.01834 0.00624 -0.00312 

35 -0.00231 0.15562 0.053439 -1.81238 -0.52364 -0.01779 0.005559 -0.00295 

36 -0.00241 0.158084 0.057803 -1.86275 -0.52722 -0.01727 0.005385 -0.00266 

37 -0.00229 0.15604 0.050963 -1.83794 -0.46906 -0.01648 0.005197 -0.00368 
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38 -0.00219 0.156601 0.055676 -1.90596 -0.53821 -0.01676 0.005211 -0.00325 

39 -0.0024 0.162931 0.043312 -1.89566 -0.60702 -0.01443 0.004825 -0.00368 

40 -0.0025 0.160833 0.041232 -1.81733 -0.55632 -0.01323 0.003852 -0.0047 

41 -0.00243 0.157975 0.04201 -1.89648 -0.60088 -0.01303 0.003254 -0.00524 

42 -0.00237 0.162074 0.042687 -2.01034 -0.63681 -0.01284 0.003873 -0.00469 

43 -0.00236 0.162621 0.044667 -2.03295 -0.68023 -0.01268 0.003619 -0.00435 

44 -0.00233 0.161093 0.045969 -2.02073 -0.71291 -0.01284 0.003649 -0.00451 

45 -0.00177 0.140408 0.033431 -2.17306 -1.04341 -0.01251 0.004025 -0.00409 

46 -0.00165 0.131957 0.025172 -2.08924 -1.07086 -0.01249 0.004325 -0.00417 

47 -0.00156 0.132813 0.030396 -2.00748 -1.05342 -0.01197 0.004734 -0.00426 

48 -0.00142 0.13419 0.032121 -2.1103 -1.02271 -0.01072 0.002803 -0.00369 

49 -0.0015 0.134067 0.031478 -2.0861 -1.02721 -0.01004 0.002781 -0.00307 

50 -0.00153 0.133279 0.034799 -2.12337 -0.98359 -0.00931 0.001614 -0.0027 

51 -0.00143 0.137788 0.028641 -1.9734 -0.90105 -0.0089 0.00169 -0.00331 

52 -0.00143 0.137642 0.028552 -1.97492 -0.89993 -0.00877 0.001561 -0.00327 

53 -0.00157 0.140776 0.029897 -1.92425 -0.84166 -0.0101 0.001467 -0.00333 

54 -0.00159 0.133017 0.028853 -1.95273 -1.04467 -0.00985 0.002416 -0.00464 

55 -0.00169 0.131836 0.032718 -1.87574 -0.94285 -0.01035 0.002879 -0.00545 

56 -0.00166 0.131687 0.034729 -1.85571 -0.96876 -0.01026 0.002711 -0.00581 

57 -0.00154 0.129682 0.041068 -1.83748 -1.05803 -0.01109 0.002999 -0.00649 

58 -0.00167 0.135868 0.043183 -1.81511 -0.82709 -0.01013 0.002494 -0.00549 

59 -0.0017 0.134812 0.041886 -1.82329 -0.9529 -0.00946 0.002536 -0.00551 

60 -0.00167 0.13348 0.043442 -1.81957 -0.96989 -0.01008 0.00283 -0.00552 
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22.4 Regressing excess return of global macro HETF portfolios for Edelman, Fung & Hsieh 8-factor 
(2012) model  

Period Alpha 

Equity 

Factor 

Size 

Spread Bond Spread PTFSBD PTFSFX 

PTFSCO

M Emerging 

1 -0.00077 0.089439 -0.05969 -2.33094 0.127607 0.004536 -0.00309 0.000998 0.187463 

2 -0.00079 0.088356 -0.05034 -2.34134 0.09203 0.004932 -0.00313 0.001414 0.18883 

3 -0.00073 0.084658 -0.05339 -2.31809 -0.04329 0.004947 -0.00193 0.001627 0.191426 

4 -0.00068 0.083599 -0.04679 -2.25711 0.185065 0.004631 -0.00279 0.002432 0.19339 

5 -0.00101 0.097409 -0.02412 -2.63377 -0.22281 0.004957 -0.0023 0.001425 0.184114 

6 -0.00106 0.115934 -0.02653 -2.94816 -0.60005 0.004643 -0.00327 0.000233 0.170656 

7 -0.00113 0.122466 -0.03615 -2.78283 -0.4591 0.003573 -0.00245 0.000932 0.161572 

8 -0.00131 0.129605 -0.02314 -2.91736 -0.54819 0.00388 -0.00227 0.00137 0.156926 

9 -0.00132 0.127485 -0.0212 -2.91102 -0.57674 0.003873 -0.00225 0.001305 0.157002 

10 -0.00095 0.112532 -0.00272 -2.78343 -0.91325 0.004271 -0.00135 0.000461 0.157706 

11 -0.00138 0.123907 -0.00679 -2.56284 -0.49459 0.003356 -0.00629 0.001846 0.1491 

12 -0.00127 0.128482 -0.00966 -2.4765 -0.45695 0.004107 -0.00656 0.001559 0.148256 

13 -0.00112 0.124424 -0.00376 -2.46554 -0.47474 0.003495 -0.00588 0.000768 0.148371 

14 -0.00111 0.126651 0.015331 -2.67697 -0.74105 0.003692 -0.0065 0.001081 0.143048 

15 -0.00097 0.127518 0.017565 -2.59483 -0.57177 0.003946 -0.00613 0.000341 0.140796 

16 -0.00145 0.151091 0.025716 -2.56437 -0.72839 0.005859 -0.00666 0.002566 0.13107 

17 -0.00145 0.158793 0.023019 -2.64694 -0.76269 0.005113 -0.00634 0.003167 0.128205 

18 -0.00151 0.159428 0.02951 -2.53655 -0.59574 0.0022 -0.0054 0.003399 0.122849 

19 -0.00157 0.174409 0.039053 -2.57021 -0.36918 0.001773 -0.00485 0.005315 0.126036 

20 -0.00154 0.174042 0.041184 -2.55189 -0.29935 0.001322 -0.00463 0.005766 0.126427 

21 -0.00132 0.17213 0.057766 -2.57014 -0.43985 -0.00032 -0.00356 0.005284 0.119656 

22 -0.00127 0.177661 0.062837 -2.49665 -0.71824 0.002707 -0.00387 0.005875 0.121389 

23 -0.00132 0.184696 0.060487 -2.44626 -0.73852 0.002266 -0.00394 0.005488 0.117045 

24 -0.00126 0.187459 0.065044 -2.51785 -0.81939 0.001876 -0.00394 0.005773 0.114506 

25 -0.00142 0.19381 0.061129 -2.5123 -0.79434 0.002419 -0.00404 0.005548 0.109989 

26 -0.00143 0.186568 0.065299 -2.47293 -0.972 0.003014 -0.00523 0.005455 0.10877 

27 -0.0014 0.184709 0.065512 -2.51583 -0.99208 0.003126 -0.00551 0.005205 0.109158 

28 -0.0015 0.187946 0.065671 -2.53632 -1.04163 0.003189 -0.00547 0.005103 0.106916 

29 -0.00178 0.192534 0.066905 -2.40424 -0.72499 -0.00068 -0.00451 0.00512 0.102247 

30 -0.00188 0.19186 0.070796 -2.31728 -1.02059 -0.00264 -0.00269 0.003884 0.099856 

31 -0.00166 0.185146 0.071185 -2.31696 -1.02311 -0.00273 -0.00293 0.003158 0.099707 

32 -0.00174 0.188596 0.074286 -2.37329 -1.01096 -0.00302 -0.00303 0.003246 0.098169 

33 -0.00169 0.191657 0.077061 -2.3554 -0.93564 -0.00284 -0.00335 0.00319 0.095022 

34 -0.0016 0.194614 0.078469 -2.45437 -0.94174 -0.00204 -0.0048 0.00355 0.092642 

35 -0.00161 0.194639 0.07823 -2.45411 -0.94498 -0.00206 -0.00478 0.003543 0.092474 

36 -0.00166 0.193575 0.08153 -2.47717 -0.93477 -0.00187 -0.00521 0.003727 0.091154 
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37 -0.00162 0.200016 0.077578 -2.40733 -0.9108 -0.00213 -0.00514 0.003163 0.08607 

38 -0.00162 0.200221 0.077582 -2.42562 -0.91081 -0.00191 -0.00545 0.003148 0.0853 

39 -0.00168 0.201597 0.074045 -2.35349 -0.85407 -0.00387 -0.00472 0.002744 0.08876 

40 -0.00173 0.202135 0.071832 -2.35615 -0.85475 -0.00373 -0.00456 0.002559 0.088327 

41 -0.00172 0.200597 0.072588 -2.29071 -0.75955 -0.00485 -0.00349 0.00194 0.090679 

42 -0.00175 0.201267 0.073008 -2.285 -0.78827 -0.00499 -0.00331 0.001719 0.089618 

43 -0.00174 0.200917 0.073169 -2.28201 -0.79042 -0.00499 -0.00335 0.001715 0.090092 

44 -0.0018 0.21026 0.071605 -2.19565 -0.41312 -0.00446 -0.00335 0.003114 0.09382 

45 -0.00176 0.211039 0.072683 -2.18471 -0.30766 -0.0049 -0.0035 0.003117 0.094205 
 

22.5 Regressing excess return of long-short HETF portfolios for Edelman, Fung & Hsieh 8-factor 
(2012) model 

Period Alpha 

Equity 

Factor 

Size 

Spread Bond Spread PTFSBD PTFSFX PTFSCOM Emerging 

1 -0.00285 0.085393 0.010085 -1.14236 -1.39622 -0.0115 -0.00837 -0.0067 0.069266 

2 -0.00385 0.080935 -0.06725 -1.59312 -1.19589 -0.02583 -0.0195 -0.0014 0.092737 

3 -0.00361 0.097364 -0.0672 -1.57287 -1.18041 -0.02428 -0.01879 -0.00483 0.081438 

4 -0.00379 0.098168 -0.06086 -1.67737 -1.19586 -0.02477 -0.01808 -0.00534 0.078856 

5 -0.00375 0.106016 -0.06674 -1.59823 -1.20576 -0.02374 -0.01765 -0.00564 0.074424 

6 -0.00375 0.125964 -0.08083 -1.22108 -0.99184 -0.01694 -0.01881 -0.00578 0.075234 

7 -0.0039 0.124032 -0.09946 -1.17384 -1.02406 -0.01623 -0.01751 -0.00592 0.080769 

8 -0.00374 0.151746 -0.08722 -1.52284 -1.4134 -0.0198 -0.00945 -0.008 0.055666 

9 -0.00352 0.148549 -0.07137 -1.4983 -1.28944 -0.01997 -0.00923 -0.00716 0.055515 

10 -0.00074 0.091558 -0.03794 0.12226 1.187398 -0.03075 0.004013 0.003807 0.063414 

11 -0.00079 0.093613 -0.03357 0.240185 1.177037 -0.03178 0.004856 0.004792 0.061671 

12 -0.0006 0.07319 0.042925 -0.91459 0.356138 -0.02853 0.00662 0.00727 0.073592 

13 -5.5E-05 0.045014 0.017849 -0.43233 0.31733 -0.03025 0.00576 0.005782 0.078325 

14 -0.00191 0.160179 0.035502 -1.29942 0.185145 -0.02678 0.009521 0.004581 0.037165 

15 -0.00221 0.134946 0.05544 -1.19283 -1.02753 -0.03036 0.009533 0.010273 0.007393 

16 -0.002 0.125069 0.075792 -1.16557 -1.47189 -0.02553 0.005285 0.008177 0.024401 

17 -0.00215 0.129683 0.083884 -1.19091 -1.30186 -0.02644 0.003959 0.008396 0.01847 

18 -0.00225 0.13357 0.069463 -1.0086 -0.90786 -0.02502 0.004071 0.007956 0.024354 

19 -0.00228 0.139142 0.077988 -1.4777 -1.72567 -0.02431 0.00457 0.007014 0.023943 

20 -0.00227 0.126602 0.079301 -1.26562 -1.48716 -0.02434 0.004698 0.008088 0.031972 

21 -0.00263 0.1351 0.074963 -1.11898 -1.30954 -0.0236 0.00339 0.007604 0.021942 

22 -0.00322 0.152542 0.095357 -1.41079 -1.60378 -0.02308 0.004053 0.007033 0.009488 

23 -0.00312 0.180487 0.069679 -1.49959 -1.24901 -0.02309 0.004168 0.007643 0.007789 

24 -0.00376 0.209478 0.042257 -1.7619 -0.66372 -0.02366 0.002333 0.009531 0.003377 

25 -0.00352 0.203506 0.04336 -1.8652 -0.88994 -0.02251 0.005298 0.008799 0.009937 

26 -0.00353 0.202295 0.041311 -1.82492 -0.88842 -0.02175 0.00483 0.009045 0.01173 



 

119 
 

 

27 -0.00331 0.195664 0.0511 -1.81191 -0.91751 -0.02269 0.005904 0.007814 0.011588 

28 -0.00336 0.192715 0.01716 -1.44285 -0.4464 -0.02318 0.007076 0.007283 0.020079 

29 -0.0025 0.163581 0.034396 -1.18693 0.463148 -0.02694 0.012501 0.004627 0.022899 

30 -0.00206 0.141388 0.02214 -1.29373 0.555058 -0.02924 0.013343 0.001514 0.032024 

31 -0.00209 0.107497 0.03208 -0.87554 0.89286 -0.02633 0.01076 -0.00207 0.038627 

32 -0.00154 0.086999 0.024433 -0.86186 0.869246 -0.02189 0.00919 -0.00303 0.049103 

33 -0.00153 0.063784 0.010218 -0.80889 0.422846 -0.02058 0.008158 -0.00575 0.043264 

34 -0.00152 0.051695 0.025394 -0.79043 0.448277 -0.02133 0.00842 -0.0046 0.043846 

35 -0.00148 0.0504 0.028666 -0.78526 0.401017 -0.02114 0.008139 -0.00454 0.0432 

36 -0.00162 0.052653 0.032656 -0.86782 0.459661 -0.02138 0.008031 -0.00438 0.041879 

37 -0.00147 0.042424 0.029682 -0.90573 0.533982 -0.02018 0.007954 -0.00476 0.047222 

38 -0.00143 0.042514 0.030483 -0.92418 0.52338 -0.02024 0.008124 -0.00469 0.047295 

39 -0.00163 0.053397 0.023319 -1.0057 0.277618 -0.01886 0.007974 -0.00532 0.040775 

40 -0.00176 0.05636 0.01717 -0.9286 0.485819 -0.01766 0.00755 -0.00669 0.041519 

41 -0.00166 0.056498 0.020096 -1.04789 0.375514 -0.0175 0.006438 -0.00782 0.036837 

42 -0.00147 0.053715 0.019996 -1.09741 0.42866 -0.01725 0.006848 -0.00717 0.042072 

43 -0.00119 0.048557 0.017414 -1.22351 0.119921 -0.01325 0.005997 -0.0074 0.04696 

44 -0.00113 0.050222 0.013693 -1.30146 0.368219 -0.01163 0.004546 -0.00635 0.048539 

45 -0.00087 0.048403 0.002968 -1.61408 -0.22469 -0.01229 0.005553 -0.00599 0.030369 

46 -0.00067 0.036536 -0.00714 -1.47277 -0.23715 -0.01184 0.005859 -0.0061 0.03378 

47 -0.00058 0.041481 0.004107 -1.33699 -0.44955 -0.01119 0.007881 -0.00656 0.02976 

48 -0.00047 0.045413 0.006101 -1.47198 -0.47067 -0.01016 0.005967 -0.00612 0.026372 

49 -0.00059 0.049219 0.011349 -1.49468 -0.45907 -0.00906 0.005411 -0.0053 0.024956 

50 -0.00062 0.050842 0.013116 -1.54381 -0.44137 -0.00844 0.004322 -0.00503 0.02339 

51 -0.00071 0.064161 0.006283 -1.50971 -0.5496 -0.00802 0.004594 -0.00577 0.0133 

52 -0.00075 0.064671 0.005879 -1.50237 -0.56339 -0.00795 0.00456 -0.00566 0.012656 

53 -0.00097 0.066561 0.011488 -1.40112 -0.41835 -0.00922 0.003806 -0.00535 0.015563 

54 -0.00101 0.058728 0.010196 -1.46551 -0.72615 -0.00908 0.005081 -0.00717 0.012187 

55 -0.00119 0.058611 0.01619 -1.40024 -0.64906 -0.00885 0.00484 -0.00799 0.009262 

56 -0.00121 0.061005 0.018506 -1.39346 -0.73471 -0.00905 0.004903 -0.00868 0.005642 

57 -0.00097 0.056041 0.03019 -1.34618 -0.88005 -0.01046 0.005388 -0.00986 0.007445 

58 -0.00118 0.062161 0.035285 -1.33211 -0.60057 -0.00878 0.004381 -0.00856 0.007261 

59 -0.00126 0.060379 0.033168 -1.35304 -0.80699 -0.00795 0.004742 -0.00854 0.006671 

60 -0.00117 0.057427 0.031811 -1.36451 -0.88523 -0.008 0.004654 -0.00854 0.008192 
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22.6 Regressing excess return of long-short HETF portfolios for Edelman, Fung & Hsieh 8-factor 
(2012) model 

Period Alpha 

Equity 

Factor 

Size 

Spread Bond Spread PTFSBD PTFSFX PTFSCOM Emerging 

1 -0.0031 0.044675 -0.11077 -1.42041 -0.69596 -0.01412 -0.02096 -0.00411 0.146735 

2 -0.00292 0.041691 -0.1112 -1.48931 -0.68776 -0.01568 -0.02021 -0.00316 0.149605 

3 -0.0027 0.057353 -0.11106 -1.46924 -0.673 -0.01417 -0.01948 -0.00647 0.138812 

4 -0.00283 0.058146 -0.10612 -1.55341 -0.68705 -0.01451 -0.01903 -0.00654 0.136748 

5 -0.00278 0.065918 -0.11188 -1.47345 -0.69623 -0.01346 -0.01861 -0.00684 0.132362 

6 -0.0029 0.087412 -0.12856 -1.15455 -0.48439 -0.00754 -0.01938 -0.00729 0.13351 

7 -0.00301 0.091844 -0.15198 -1.1222 -0.56983 -0.00715 -0.01767 -0.00715 0.135828 

8 -0.00292 0.110891 -0.14432 -1.36134 -0.82911 -0.00954 -0.01215 -0.00889 0.118873 

9 -0.00279 0.108645 -0.13532 -1.35846 -0.74804 -0.00954 -0.01194 -0.009 0.120208 

10 -0.00026 0.056805 -0.10492 0.115754 1.505161 -0.01935 0.000101 0.000976 0.127393 

11 -0.00017 0.057409 -0.10738 0.04247 1.506868 -0.01897 -6.3E-05 0.000144 0.126686 

12 0.000114 0.035652 -0.01835 -1.30927 0.498929 -0.01504 0.002232 0.003095 0.138897 

13 0.000554 0.012684 -0.03913 -0.90867 0.470814 -0.01643 0.001561 0.001901 0.142907 

14 -0.00123 0.127827 -0.02057 -1.76483 0.365665 -0.01321 0.004737 0.002033 0.102368 

15 -0.00144 0.111525 -0.00688 -1.70013 -0.4495 -0.01552 0.004803 0.005703 0.082143 

16 -0.00133 0.105005 0.010712 -1.68996 -0.73513 -0.01241 0.002251 0.004696 0.093079 

17 -0.00137 0.104421 0.012987 -1.68393 -0.75573 -0.01298 0.002546 0.005042 0.091759 

18 -0.00142 0.106931 0.005417 -1.49401 -0.28228 -0.01202 0.002082 0.005204 0.097885 

19 -0.00159 0.1158 0.01976 -1.8448 -0.76852 -0.01161 0.002498 0.004374 0.093072 

20 -0.00164 0.116395 0.019272 -1.85585 -0.80271 -0.01193 0.001777 0.004685 0.091224 

21 -0.0019 0.124714 0.012243 -1.68902 -0.62688 -0.01194 0.001305 0.004685 0.080797 

22 -0.00226 0.135495 0.024634 -1.86869 -0.81018 -0.01162 0.001719 0.004301 0.073079 

23 -0.00222 0.143889 0.016842 -1.89992 -0.72205 -0.01171 0.002052 0.004266 0.07197 

24 -0.00235 0.150566 0.012831 -1.96442 -0.60564 -0.01178 0.001603 0.004769 0.070119 

25 -0.00239 0.15159 0.012463 -1.94454 -0.56795 -0.01187 0.001159 0.004894 0.069346 

26 -0.00234 0.153143 0.010292 -1.88836 -0.5503 -0.0112 0.000838 0.004869 0.069728 

27 -0.00217 0.14802 0.01792 -1.88068 -0.57277 -0.0119 0.001656 0.003948 0.069459 

28 -0.00223 0.148574 0.009235 -1.79519 -0.45538 -0.0122 0.002064 0.003845 0.07037 

29 -0.00165 0.130836 0.020623 -1.61014 0.162348 -0.01444 0.005537 0.001961 0.071381 

30 -0.00167 0.131394 0.016998 -1.67454 0.112343 -0.01482 0.00581 0.001165 0.071124 

31 -0.00169 0.115208 0.021576 -1.47003 0.289965 -0.01346 0.004475 -0.00063 0.073754 

32 -0.00149 0.106859 0.021622 -1.40847 0.364337 -0.01305 0.004286 -0.00092 0.075479 

33 -0.00151 0.099521 0.01727 -1.39152 0.19973 -0.01248 0.003918 -0.00172 0.073411 

34 -0.0015 0.09201 0.02708 -1.376 0.231311 -0.01304 0.004128 -0.0009 0.073858 

35 -0.00138 0.090362 0.035477 -1.37875 0.145707 -0.0135 0.004305 -0.00104 0.070941 

36 -0.00147 0.094016 0.040237 -1.4127 0.088009 -0.01257 0.004115 -0.0007 0.070599 
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37 -0.00139 0.091079 0.036891 -1.4098 0.12682 -0.01201 0.004023 -0.00118 0.071753 

38 -0.00135 0.091837 0.038548 -1.43948 0.099671 -0.01215 0.00413 -0.00107 0.071154 

39 -0.00161 0.102351 0.032009 -1.44192 0.10425 -0.01119 0.003962 -0.00147 0.063831 

40 -0.0017 0.100443 0.030373 -1.37419 0.140842 -0.01015 0.003088 -0.00236 0.063661 

41 -0.00162 0.09988 0.03221 -1.46097 0.067415 -0.01001 0.00232 -0.00313 0.060976 

42 -0.00153 0.098703 0.032173 -1.49083 0.091277 -0.00987 0.002552 -0.00278 0.063628 

43 -0.00148 0.098231 0.032969 -1.52167 0.022292 -0.0092 0.002279 -0.00261 0.064386 

44 -0.00148 0.098711 0.032404 -1.53236 0.052381 -0.00902 0.002122 -0.00248 0.064469 

45 -0.00122 0.094971 0.024978 -1.75284 -0.36693 -0.00951 0.002747 -0.00249 0.051592 

46 -0.00115 0.088837 0.019982 -1.70172 -0.36111 -0.00952 0.002883 -0.00247 0.05257 

47 -0.00106 0.093524 0.028957 -1.59971 -0.47899 -0.00899 0.004166 -0.00281 0.048494 

48 -0.00095 0.097068 0.030895 -1.72528 -0.51285 -0.00811 0.002455 -0.00246 0.045186 

49 -0.00103 0.099584 0.03368 -1.73929 -0.51349 -0.00745 0.002154 -0.00195 0.043853 

50 -0.00107 0.100633 0.035929 -1.78474 -0.49664 -0.00691 0.001165 -0.00169 0.042258 

51 -0.00109 0.11121 0.030157 -1.72924 -0.54194 -0.00682 0.001347 -0.00238 0.034136 

52 -0.00112 0.111563 0.02992 -1.7296 -0.55006 -0.00672 0.001249 -0.00232 0.03356 

53 -0.00128 0.113324 0.031947 -1.63591 -0.43543 -0.00834 0.001083 -0.0023 0.036833 

54 -0.00131 0.107919 0.030979 -1.68057 -0.64853 -0.00824 0.001971 -0.00356 0.034482 

55 -0.00143 0.107225 0.03531 -1.61051 -0.55862 -0.00854 0.002235 -0.00436 0.033457 

56 -0.00145 0.108972 0.036967 -1.605 -0.62182 -0.00869 0.002305 -0.00487 0.030808 

57 -0.00129 0.105709 0.044277 -1.57412 -0.71284 -0.00957 0.002587 -0.0056 0.032186 

58 -0.00145 0.11346 0.046557 -1.52732 -0.38096 -0.00834 0.001997 -0.00421 0.033744 

59 -0.00147 0.113221 0.045635 -1.53763 -0.47259 -0.00791 0.002001 -0.00426 0.033132 

60 -0.00139 0.108875 0.049219 -1.49638 -0.43527 -0.00888 0.002506 -0.00415 0.036566 
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