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Abstract

Previous studies have shown that systematic risk in hedge fund returns is partly
captured by short positions in put option returns. This is suggestive of a potential
‘peso problem’ in hedge fund returns: a series of steady returns may alternate with
an occasional crash. In this paper, we analyze whether equity option-exposures are
actually there, and find they are not. Although some hedge fund indices show some
exposure to put or call-returns, several robustness analysis as well as an analysis of
individual hedge fund returns show that exposures are not consistent with funda-
mental characteristics of options, such as put-call parity and the positive relation

between option prices and volatility.
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1 Introduction

Hedge funds are known to have dynamic and nonlinear exposures to returns on established

indices, such as stocks and bonds. Fung and Hsieh (1997) are amongst the first to make
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this idea explicit. They show that the standard Sharpe (1992) factor model does not
work well for hedge fund index-returns. Instead, quintiles of hedge fund returns display
a non-linear relation with standard market factors such as the US-equity returns, the
gold price, and the dollar exchange rate. Agarwal and Naik (2004) take this result a
step further and actually estimate exposures of hedge fund index-returns to nonlinear
factors over the period 1990-2000. They find that (S&P 500) option-based factors have
significant explanatory power. The inclusion of (short) option factors to explain hedge
fund returns is suggestive of stable hedge fund returns that are plagued occasionally by
sharp, negative returns. If such patterns are stable, we expect to find some strong signals
around the ‘slow-but-steady’ crash of the stock markets after 2000. In this paper, we

address the robustness of the above results paying attention to a more recent time span.

The finding that hedge funds tend to have negative loadings on put option factors may
have several causes. First, hedge funds are known to follow highly dynamic investment
strategies. They may move into and out of assets and asset classes repeatedly over time. A
standard regression analysis for performance attribution using familiar asset class returns
for stocks, bonds, commodities, and so on, may not capture such a dynamic strategy.
Merton (1981) argues that trend followers (as an example of a dynamic strategy) have
return patterns that mimic those of a long straddle. Based on these arguments, Fung and
Hsieh (2002, 2004) introduce returns on (lookback) straddles on bond futures, currency
futures, and commodity futures as additional risk factors in style regressions for hedge
fund returns. Also Mitchell and Pulvino (2001) and Agarwal and Naik (2004) use option

returns to capture the dynamic nature of particular hedge fund styles.

Second, writing put options results in an attractive pay-off pattern under traditional
performance measures. Goetzmann et al. (2002) show analytically that a short put-like
payoff is optimal if one tries to maximize the Sharpe ratio. Generating a high Sharpe
ratio with a strategy that does not necessarily involve skill can be called ‘informationless

investing’, a term coined by Weisman (2002). According to Weisman, the hedge fund



industry is particularly vulnerable to adopting such strategies. In another context, Brown
et al. (2005) find that Australian equity managers show patterns of trading that seem
to be aimed at payoffs with a large downside risk but, nonetheless, an attractive Sharpe-
ratio. Siegmann and Lucas (2007) show that even if the Sharpe ratio is replaced by a
downside risk measure, short put options remain attractive using statistical performance

measures.

Third, the option returns might proxy for other systematic risk factors that are particu-
larly of interest in the hedge fund context. The two prime examples that come to mind

are (systematic) volatility risk and liquidity risk, see for example Chan et al. (2005).

Fourth, the finding of short put factors in hedge fund returns might be a spurious result.
In particular, the turmoil in 1998 around the Russian default and the LTCM crisis might
have created a simultaneous crash in hedge fund returns and option markets, without

giving rise to a structural, systematic pattern.

The current paper addresses a number of important issues in this context. Our work is
related to that of de los Rios and Garcia (2005), who consider a very general approach
to assessing nonlinear factor exposures. Also Baquero and Verbeek (2005) use portfolio
construction based on past performance to analyze whether hedge fund investors follow

the best performing funds.

First, we extend the estimation and risk factor selection strategies of Agarwal and Naik
(2004) over a more recent period. We find similar results as Agarwal and Naik, in that
for some hedge fund indices, significant loadings to option returns are found. However,
these loadings are not stable over the pre-bubble and post-bubble period. This questions
the stability of style regression results for hedge funds. In addition, we find that the call
option loadings do not correspond to the put loadings, although put-call parity suggests
they should be. This is surprising, as especially the put option factors have attracted

attention in the literature, Agarwal and Naik (2004), and enjoy some theoretical support;



see Goetzmann et al. (2002). The call options are supposed to be in line with trend fol-
lowing strategies or market timing ability, see Merton (1981) and Fung and Hsieh (2002),

but we do not find evidence for this either.

The rest of this paper proceeds as follows. Section 2 estimates the exposures of index
returns to market- and option-based factors for the two subperiods. Section 3 considers
portfolios of individual hedge funds constructed by sorting on fund characteristics. Sec-

tion 5 concludes.

2 Data

The index data used in this paper are from TASS/Tremont and Hedge Fund Research
(HFR). Both sets of indices are publicly available. The TASS/Tremont indices are value-
weighted and have a minimum fund size of $§ 50 million. The HFR indices are equally
weighted with no asset-size minimum. Both indices provide returns on different hedge fund
styles, such as Emerging Markets, US equity, Dedicated Short bias, Managed Futures,
Global Macro, and so on. These style attributes have been used in much of the remaining

literature as well. The complete catalogue of styles used can be found in Table 1.

Table 1 also lists the market variables we use for the factor model estimation. SPX, MEM,
MXUS, LHY, (L)RUS and FRBI are from Datastream, SBG, SBW and GSCI are from
Bloomberg. DEF is the change in the default spread, where the spread is the difference
between the yield on the BAA-rated corporate bonds and the 10-year Treasury constant
maturity rate as provided by Federal Reserve Economic Data (FRED). SMB, HML, Rf
are from Kenneth French’s website where Rf is the 1-month Treasury bill rate provided
by Ibbotson Associates. In addition, to compute the option-based risk factors we use as

volatility the CBOE SPX volatility index (VIX).
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The returns on two option-based risk factors, SPP and SPC, are computed using Black-
Scholes prices and the empirical risk-free rate, S&P 500 return (SPX) and the Chicago
Board Options Exchange SPX Volatility Index for the volatility. At the beginning of
the month, we compute the Black-Scholes price of the call and option contract, expir-
ing in 7 weeks (third week of next month). At the end of the month, we compute new
prices using the empirical implied volatility, riskfree rate and return on the S&P. This
method, which is also used by Agarwal and Naik (2004) for the period for which market
option data were not available, provides us with 1-month option returns. We only use
at-the-money options to avoid Black-Scholes pricing problems that are aggravated with
out-of-the money options. Note that the out-of-the-money options used by Agarwal and
Naik have strike prices that are only 1% higher or lower than the ATM factors. Also, in
contrast to Agarwal and Naik, we use the S&P 500 index instead of the Russell 3000, to
account for the fact that the SPX and SPP/SPC factors are related.

Table 2 provides the summary statistics of the hedge fund returns and the risk factors.
If we look at the hedge fund return sample moments and the differences between the
TASS and HFR data base, we see that some styles are fairly similar across data sets.
For example, Convertible Arbitrage (CA) has similar moments for TASS and HFR. Other
styles, however, may have substantially different higher order moments (e.g., Event Driven
(ED)). This is also evident from a casual inspection of the minimum and maximum of the
returns on the different hedge fund styles. These differences underline the importance of
double checking the results in our analysis with the two databases. While we can do this
at the index level, we only have the TASS data base at our disposal for the individual

hedge fund returns.

The lower panel of Table 2 gives the sample summary statistics for the risk factors.

Interestingly, there are substantial differences between the higher order moments of the



risk factors and a number of the hedge fund returns. This signals that it may be hard to

capture these moments in a standard style regression framework.

In the final part of the paper, we construct portfolios of hedge funds using the TASS /Tremont
database on individual hedge funds. The data cover the period up to December 2004.
This provides us with data of a total of 5126 funds, with 3178 live funds as of December
2004. We remove funds with less than 12 months of return history, funds that do not
report in US-Dollar, as well as funds with too many missing values for asset size. One
of the cross-sectional sorts we study uses estimated asset values. The data on estimated
assets contain many missing values. With 3013 funds having one or more missing asset
values, discarding these funds or just these observations is not an option. Instead, we
interpolate asset values assuming a constant money-growth in assets during any consec-
utive period of one or more missing values. Missing values for asset values at the start
or end of the fund history are discarded. For the US-equity focused funds this leaves us
with 3008 funds of which 1720 are still alive as of December 2004.

3 Factor model estimates of index-returns

The basic claim of Agarwal and Naik (2004) is that a large number of equity-oriented
hedge fund index-returns have a negative loading on the return on S&P 500 put options.
The methodology of Agarwal and Naik has an implicit model selection procedure to strip
down the complete set of 20 initial risk factors to a smaller set. However, this makes the
option factors incomparable across models as a result of the specification search. Thus,
our estimates are concerned with factor models that use all market factors. Subsection 3.1
presents the results for the hedge fund indices from the HFR database, Subsection 3.2 for
the TASS/CSFB indices.



3.1 HFR

The results for HFR are in Table 3. The values for the adjusted R?s in the table confirm
the notion that several of the index returns can be reasonably well explained by a factor
model. Five styles (ED, ENH, EH, SS, EM) have an R? between 78 and 92%. This seems
to fly in the face of the earlier observations made by Fung and Hsieh (1997), who argue
that the factor model approach of Sharpe (1992) for mutual funds does not work for hedge
funds. They change the size and extent of exposures to different asset classes too quickly
to be captured by a linear combination of market factors. Possibly, our results show that
hedge funds have taken up more systematic risk, as a result of the spectacular growth in
assets under management, or, the index-returns from the HFR database cannot be seen

as representative for the returns to hedge fund investing for a typical investor.

A few observations on the factor loadings from the table. First, large loadings on SPX are,
as expected, found for ENH, EH and SS (negative). Second, only three styles (CA, FI and
EM) do not load significantly on SMB. SMB represents the excess return of small stocks
relative to large stocks. Thus, the size premium is an is an important driver of hedge fund
returns. Third, a large loading on the MSCI Emerging Markets index is only found for
the Emerging Markets hedge fund index. Fourth, a large loading on high-yield (LHY) is
as expected for DS, as LHY represents the returns to investing in distressed firms. The
emerging market hedge fund index loads positively on SBGC and negatively on SBW.
This is either multicollinearity (no: correlation .55), or emerging markets hedge funds
pocketing the risk premium between corporate and sovereign bonds. (SBGC represents
world corporate and government, SBW just government). The competitiveness-weighted
dollar index (FRBI) has only a significant impact on Global Macro returns. For all the
talk, commodity returns only have a significant affect for 4 hedge fund indices, and quite
small. The Short Selling index is clearly a special category of hedge funds, having short
exposure to SPX and SMB (as expected), but a large and significant exposure to HML.



Finally, the coefficient for SPP is negative for ED, RVA and MA. For Relative Value
Arbitrage and Merger Arbitrage, this is as expected, see Mitchell and Pulvino (2001). A
tentative conclusion could be that risk arbitrage strategies have a short put exposure, but

for the other hedge fund indices, there is no evidence for a systematic put option-exposure.

Besides the loadings, we can conclude that the factor model outcome suggests that the
Emerging Market (EM) hedge fund style has significantly higher alpha than the other
styles. This might be caused by the omission of systematic factors, given our limited set

of 12 and the widespread scale of possible investments in that category.

DS, ED, CA, RVA and FI also have a significantly positive alpha, while the other index
returns have no significant constant term. That would imply that less than half of the
hedge fund index-returns would add value for an investor who already has exposure to

the (tradable equivalents of the) market factors.

3.2 TASS/CSFB

The TASS/CSFB estimation results are in Table 6. Again, we observe that several of
the index returns are quite well explained by a factor model. This holds particularly
for Distressed Securites (DS), Event Driven (ED), Emerging Markets (EM), Long-Short
Equity (LSE), and Dedicated Short Bias (DSB). These styles all have an adjusted R? of
60% or more. Relative Arbitrage (RA) and Multi-strategy (MS) have R? values of 41%
and 55%, respectively, which is substantially lower. At the lowest end, we find adjusted
R?s values of 22% for Convertible Arbitrage, 12% for Equity Market Neutral, 13% for
Fixed Income, 24% for Global Macro (GM), and 24% for Managed Futures (MF). For
managed futures, this might be caused by missing an apprioprate factor return, related
to the futures market. For the market-neutral strategy, the low R? corresponds to the

purpose of the strategy, which appears to work well. In all, the results suggest that a



factor model works quite well in explaining the returns to hedge fund indices.

Before discussing the estimates, we should note that the strategy definitions are different
per database, and previous research suggests that even for indices that exist in both
database, the number of disjunct funds (in one database, not in the other), is large.
Bearing in mind the limited extent of overlap, we still see a number of corresponding
patterns. We discuss the factor estimates first, and then explicitly focus on robustness of

the SPP exposures across the two databases.

First, only the short selling strategy has a significant exposure to SPX (albeit negative).
The hedge funds in the TASS database seem to have little direct exposure to large US
stocks. Second, the Fama-French factors are again important, with 4 fund loading on
HML and 6 on SMB. The emerging markets hedge funds have an exposure to the emerg-
ing markets factor, naturally, and LHY is significant for 8 out of 12 indices. For emerging
markets, we find again the long-short combination of SBGC and -SBW as found for HFR.
Also similar is the positive loading of Macro on FRBI. The change in default spread is

insignificant everywhere, and GSCI exposure is only visible for 2 strategies, but small.

For the TASS indices, only Distressed Securities (DS) has a significant loading on the put
option return, -0.62. Hedge funds that invest in distressed securities buy debt or equity
positions into firms filing for reorganization or bankruptcy. Such strategies are mostly
accompanied by fundamental research that enables the hedge fund manager to judge
whether the market price of the distressed debt/equity securities is possibly too high.
Given a position in such a security, in a bull market (SPX returns above -x%), the risk
premium is pocketed and the hedge fund makes a profit on its (leveraged) bet. In a bear
market (negative SPX returns), firms in restructuring have a particularly hard time, and
the risk of complete bankruptcy materializes. With this explanation we can imagine how

a factor model for the DS index leads to a negative loading for the SPX put option return.



A specific criticism is valid for the interpretation of the risk factors. Although S&P index-
option returns capture the return on a very specific dynamic investment strategy, it is
clear that it cannot capture a broad range of dynamic strategies. This is why for example
Fung and Hsieh (2002) use a number of straddle returns in their style regressions, relating

to bond, FX, and commodity markets.

3.3 Robustness over time

To analyze the robustness of the short put option-loadings over time, Tables 4 and 5 give
the factor model estimates for two different time periods. The results are for the HFR
indices, which had three indices with a short put loading over the full period. Distressed
securities has a negative loading in the pre-bubble period and zero thereafter. Market
Timing has a positive loading pre-bubble and negative post-bubble. Merger arbitrage
comes out consistently with a negative loading, both before and after the bubble. Based
on these results, we should conclude that only merger arbitrage might be considered to

have a consistent and significant exposure to the return on SPX put options.

3.4 Put-call parity

In a Black-Scholes world there is a one-to-one relation between the price of a stock, a
risk-free bond, a call and a put option (put-call parity). Although this does not translate
to a one-to-one relationship in terms of returns, see Coval and Shumway (2001), the series
are still closely related. As shown in Figure 1, the difference between the call and the put
return has an almost linear relationship with the underlying index (SPX), with an R? of

0.90.
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Now, given the relationship between SPC, SPP and SPX, we can test whether the found
SPP loadings are driven by exposures to option returns, by replacing SPP with SPC.
Table 9 shows the results of the factor model estimation. Comparing Table 3 with Ta-
ble 9 shows that different indices have significant loadings on SPP and SPC, while the
approximate put-call parity in returns suggests that the coefficients should be the same.
Table 10 gives a side-by-side comparision of the coefficients for SPP and SPC in Tables 3
and 9.

The three hedge fund indices for which the estimate of the loading on an option-based
return factor is consistent are MA, EH and EM. For Equity Hedge (EH), the coefficient
for the option factor is not significant in both models, so this rathers shows consistency in
not loading on the option factor. For the Emerging Markets (EM) strategy the significant
long-call exposure cannot be rejected based on the SPP loading, but we do not have a

ready explanation for such an effect.

Finally, Merger Arbitrage (MA) is the strategy that has a significant negative exposure
to the put return, and corresponding short call exposure, significant at the 90% level.
This suggests that only Merger Arbitrage has resemblance to the return on a put option.

Credibility to this claim is presented by Mitchell and Pulvino (2001).

4 Portfolio sorts

Although the results up to now do not suggest option-exposures are widespread, it is pos-
sible that many funds have such an exposure, but spread out over several style indices. To
test for option exposures in individual hedge fund returns, we construct portfolios sorted
directly on exposure to option returns. The data used is the individual fund database

from TASS/CSFB, as described in Section 2.
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Creating the portfolio sorts is done as follows. For every month in the dataset, we select
all funds with at least 18 months of historical returns and estimate a 5-factor model with
factors SPX, SMB, HML, LHY and SPP (and a constant) using OLS. Then, we sort the
funds based on the SPP-coefficient and create five asset-weighted portfolios, so that every
portfolio contains 20% of the assets. The asset-weighted returns of each portfolio gives
five portfolio returns for each month. Portfolio 1 contains funds with the lowest exposure
to SPP, while portfolio 5 has funds with the highest exposure to SPP. The means and
standard deviations of the five portfolios are in Table 11. From the table we observe
that the mean and standard deviation are not continuously increasing or decreasing the
in the portfolio number. We would expect the mean to be decreasing and the standard
deviation to be increasing, given the properties of the SPP return in Table 1. In addition,
Table 12 shows the factor regressions for the five portfolios. It shows the coefficient for
SPP continuously increasing in the portfolio number, which verifies that our sorting pro-
cedure is working correctly. However, it also shows that the exposure to SPP is negative
and significant for all but the 2nd quintile portfolio. So, maybe the short put exposure is
there after all.

To test whether Table 12 is actually measuring exposure to SPP, we add a variable DVIX
to the factor model. DVIX is the change in VIX (CBOE volatility index), and since
option prices are positively related to volatility, the return to holding options should be
negatively related to volatility. I.e., for a positive exposure to SPP, we expect to find
a positive estimate for the DVIX, while for more negative exposures we expect a large

negative sign for DVIX.

Table 13 lists the factor model with DVIX added, showing a significant positive exposure
to DVIX for the third and fifth portfolio. This is not what we would expect, given the

12



negative exposures to SPP. IL.e., the returns to a short option position are negatively re-
lated to volatility. Hence, we cannot maintain that the loadings on SPP found in Table 12

represent actual exposure to put option returns.

Tables 14, 15 and 16 show the comparable results with SPP replaced by SPC, the call op-
tion return. Qualitatively, the results in Table 14 and 16 are identical to those with SPP:
no continuous increasing or decreasing pattern in the means or standard deviation, and
a positive relation with DVIX for two portfolios. A remarkable difference is in Table 15,

where for portfolio 1, 2 and 5, the loadings on SPC are positive and significant.

5 Conclusion

Previous previous literature suggests that the returns on S&P put-options explain a sig-
nificant portion of hedge fund portfolio-returns. In this paper we have thoroughly put
this claim to the test. Using both HFR and TASS supplied indices, two different sample
periods, replacing put by call returns, and forming portfolios based on option loadings,
our general findings cast significant doubt on the adequacy of put option returns for cap-
turing part of the return variation in hedge fund indices. This is relevant for both risk
management of hedge fund portfolios, as well as financial institutions that offer synthetic
hedge fund indices. Our results suggest that models for hedge fund performance or repli-

cation should in general not include returns to equity index-options.
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Appendix: Tables and Figures

Table 1: Hedge fund indices and market factors
TASS hedge fund indices

CA Convertible Arbitrage
DSB Dedicated Short Bias
EM Emerging Markets
EMN Equity Market Neutral
ED Event Driven

FI Fixed Income Arbitrage
GM Global Macro

LSE Long-Short Equity
MF Managed Futures
HFR hedge fund indices

CA Convertible Arbitrage
DS Distressed Securities
ED Event Driven

EH Equity Hedge

EM Emering Markets

EMN Equity Market Neutral
ENH Equity Non-Hedge

MA Merger Arbitrage

Macro Macro

RVA Relative Value Arbitrage
SS Short Selling

Market Risk factors

Rf Risk-free rate, taken as the 90-day T-bill rate

SPX Return on the S&P 500 composite index

LHY Lehman Brother Global High Yield index

SBG World government and corporate bond index

SBW World government bond index

MEM MSCI emerging markets index

MXUS  MSCI excluding the US index

FRBI Federal Reserve Bank competitiveness-weighted dollar index
DEF change in the default spread (in basis points)

SPP return on an at-the-money put option on the S&P 500
SPC return on an at-the-money call option on the S&P 500
SMB Fama-French size factor (small minus big)

HML Fama-French book-to-market factor (high minus low)
GSCI Goldman Sachs commodity index
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Table 2: Summary statistics

This table shows the summary statistics for the HFR indices (panel A),
TASS/Tremont indices (panel B), and the market indices (panel C).

Panel A: HFR hedge fund indices
Hedge fund strategy = Mean SD Median Skew  Kurt Min Max

CA 0.73 1.03 0.91  -0.96 1.85 -3.19 3.33
DS 0.95 1.50 1.07  -1.56 8.99 -8.50 5.06
ED 1.04 1.79 1.28 -1.21 5.28 -8.90 5.13
EH 1.13 2.47 1.15 0.30 2.19 -7.65 10.88
EM 1.06 3.97 1.59 -1.01 5.48 -21.02  14.80
EMN 0.63 0.86 0.57 0.29 1.02 -1.67 3.59
ENH 1.16 3.86 1.62 -0.49 0.84 -13.34 10.74
FI 0.64 0.86 0.73 -1.23 4.53 -3.27 3.28
MA 0.79 1.04 0.90 -1.90 8.63 -5.69 3.12
Macro 0.82 2.00 0.72 0.07 1.16 -6.40 6.82
MT 0.96 2.13 0.98 0.16 -0.18 -4.41 6.43
RVA 0.78 0.88 0.80 -2.42 17.33 -5.80 2.80
SS 0.25 5.76 -0.15 0.31 2.64 -21.21 22.84

Panel B: TASS/Tremont hedge fund indices
Hedge fund strategy = Mean SD  Median Skew  Kurt Min Max

CA 0.71 1.32 1.02 -1.31 3.18 -4.68 3.57
DSB -0.04 4.84 -0.42 0.86 2.16 -8.69 22.71
DS 1.06 1.77 1.21  -291 19.90 -12.45 4.10
MS 0.91 1.73 093 -2.38 15.81 -11.52 4.66
RA 0.64 1.19 0.57  -1.05 6.13 -6.15 3.81
EM 0.90 4.48 1.49 -0.74 5.33 -23.03 16.42
EMN 0.80 0.81 0.79 0.34 0.55 -1.15 3.26
ED 0.95 1.59 1.06 -3.32 23.98 -11.77 3.68
FI 0.51 1.05 0.72 -2.98 16.12 -6.96 2.05
GM 1.13 3.00 1.17 0.02 3.53 -11.55 10.60
LSE 1.00 2.82 0.86 0.20 4.27 -11.43 13.01
MF 0.58 3.43 0.34 0.00 0.26 -9.35 9.95
Panel C: Risk factors

Risk factor Mean SD  Median  Skew Kurt Min Max
RF 0.32 0.14 0.38 -0.63 -0.91 0.06 0.56
SPX 0.92 4.02 1.36  -0.61 0.92 -14.46 9.78
HML 0.33 3.48 0.33 0.09 3.10 -12.80 13.80
SMB 0.12 3.85 -0.17 0.93 7.97 -16.70 22.18
MEM 0.91 6.45 1.05 -0.83 2.14 -28.91 13.77
LHY 0.04 2.56 0.46 -1.61 8.79 -15.79 7.18
SBGC 0.51 1.24 0.65 -0.44 1.23 -4.26 4.26
SBW 0.52 1.85 0.29 0.32 0.31 -4.28 5.94
MXUS 0.78 4.01 0.88 -0.52 0.62 -12.75 10.44
FRBI -0.12 1.75 0.01 -0.07 0.01 -4.46 4.44
DEF 0.54 12.56 -1.00 0.95 1.84 -25.00 48.00
GSCI 0.92 5.77 0.96 0.05 0.04 -14.41 16.88
SPP -0.26 0.79 -0.58 1.62 2.68 -0.98 3.39
SPC -0.01 0.64 -0.11 0.50  -0.66 -0.93 1.71
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Factor model estimates for

Table 3: HFR index regressions 1994-2007
each of the HFR indices.

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPP Adj. R?

Non-directional

ED 0.34%** 0.15%** 0.12%** 0.22%*%* 0.01 0.19***  -0.03 -0.02 0.01 -0.03 -0.01 0.01 -0.44%** 0.78
(2.99) (2.86) (5.19) (10.47) (0.61) (14.57) (-0.34) (-0.19) (0.29) (-0.32) (-1.55) (0.92) (-2.37)

RVA 0.26%** 0.01 0.05%** 0.05%** -0.01 0.15%** 0.00 -0.06 -0.02 -0.06 -0.01 0.02%**%  _(0.34** 0.48
(2.88) (10.38) (2.46) (13.21) (-0.83) (13.16) ( 0.06) (-0.99) (-0.60) (-1.06) (-1.43) (2.67) (-2.28)

CA 0.31%*%*  -0.02 0.01 0.03 -0.03 0.24%*%%  _0.01 -0.06 -0.02 -0.09 -0.00 0.01 -0.27* 0.30
(2.56) (-0.47) (0.44) (1.58) (-1.57) (/5.10) (-0.10) (-0.73) (-0.38) (-1.06) (-0.19) (0.67) (-1.68)

FI 0.33%** 0.00 0.03 0.06%** -0.00 0.14%** 0.09 -0.02 0.05 0.03 -0.01%** 0.02* 0.03 0.48
(3.33) (10.01) (1.63) ( 4.40) (-0.05) (14.75) (1.44) (-0.26) (1.43) (0.45) (-3.36) (1.78) (0.18)

MA 0.04 0.03 0.10%** 0.10%** -0.01 0.10%* -0.13* -0.00 -0.02 -0.07 0.00 0.01 -0.67*** 0.50
(0.34) (10.75) (5.43) (6.14) (-0.42) (2.02) (-1.83) (-0.05) (-0.71) (-1.05) (10.53) (1.28) (-3.68)

EMN 0.09 0.02 0.06*** 0.07*** -0.05%** 0.01 0.11 -0.13* 0.06* -0.13* 0.01 0.01 -0.19 0.14
(0.84) (0.59) (2.35) (13.46) (-2.88) (10.26) (1.38) (-1.73) (1.84) (-1.77) (1.20) (1.29) (-1.08)

DS 0.41%%* 0.01 0.10%*** 0.15%*%* -0.00 0.23***  _0.05 0.07 0.05 0.04 -0.02* 0.01 -0.39* 0.58
(2.91) (0.12) (2.84) (5.69) (-0.09) (4.16) (-0.46) (0.59) ( 0.70) (0.36) (-1.90) (0.37) (-1.75)

Directional

Macro -0.00 -0.10 0.02 0.12%%* 0.11%**  -0.02 0.49%** 0.19 0.09 0.35%* 0.00 0.05%**  _0.71* 0.45
(-0.01) (-1.01) (0.52) (13.28) (3.70) (-0.23) (3.44) (1.14) (1.44) (2.13) (10.05) (2.53) (-1.86)

ENH 0.19 0.58%**  _0.06 0.45%** 0.08%** 0.02 0.00 -0.02 0.02 -0.12 -0.00 0.03** -0.25 0.92
(1.33) (7.11) (-1.62) (13.48) (3.29) (10.46) ( 0.00) (-0.15) (0.32) (-1.09) (-0.03) (2.10) (-0.93)

EH 0.32% 0.28%**  _0.04 0.29%** 0.03 -0.02 0.10 -0.12 0.06 -0.09 0.01 0.05%**  -0.29 0.79
(1.78) (13.82) (-1.00) (19.66) (1.07) (-0.40) (0.88) (-1.02) (1.42) (-0.79) (0.83) (3.29) (-1.03)

SS 0.29 -0.84%** 0.46%** -0.60%** 0.03 -0.05 -0.02 -0.10 -0.04 -0.04 -0.00 -0.03 -0.13 0.80
(0.92) (-5.57) ( 6.06) (-9.74) (0.57) (-0.43) (-0.08) (-0.30) (-0.38) (-0.14) (-0.18) (-0.94) (-0.20)

EM 0.67***  -0.04 -0.00 0.06 0.48%** 0.20%*** 0.36** -0.40%* 0.08 -0.11 -0.02 0.02 0.36 0.81
(2.66) (-0.28) (-0.02) (1.52) (11.20) (2.44) (2.07) (-2.28) (0.65) (-0.69) (-0.91) (0.82) (0.92)

MT 0.11 0.17%**  .0.04 0.11%%* 0.09%**  _0.25%** 0.46***  _0.35** 0.15**  -0.24 0.01 0.02 -0.14 0.61
(0.56) (12.53) (-0.89) (2.77) (2.75) (-2.65) (3.18) (-2.00) (2.12) (-1.45) (10.51) (1.22) (-0.48)



Table 4: HFR index regressions

Factor model estimates for each of the HFR indices.

1994-2000

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPP Adj. R?

Non-directional

ED 0.64*** 0.28%** 0.21%%* 0.28%**%* 0.01 0.18***  -0.02 -0.08 -0.01 -0.03 -0.03%** 0.01 -0.13 0.79
(3.59) ( 4.55) (6.01) (19.64) (0.23) (3.84) (-0.17) (-0.42) (-0.17) (-0.16) (-3.06) (0.55) (-0.58)

RVA 0.32%* 0.15%** 0.15%** 0.13%*%*  _0.06*** 0.20%%*  .0.14 -0.10 -0.03 -0.05 -0.02* 0.03*¥**  -0.26 0.69
(2.29) (12.91) ( 5.06) (8.57) (-3.11) (5.04) (-1.25) (-1.02) (-1.02) (-0.58) (-1.92) (2.41) (-1.20)

CA 0.45%*%*  _0.01 0.07* 0.07*%*  -0.02 0.25%*%*  _0.06 -0.01 0.00 0.03 0.00 -0.00 -0.34 0.42
(2.47) (-0.13) (1.78) (13.16) (-1.02) (13.03) (-0.40) (-0.06) (0.08) (0.22) (10.06) (-0.09) (-1.28)

FI 0.35%* 0.02 0.07%** 0.09%**  _0.00 0.10%** 0.18* -0.11 0.06* 0.04 -0.03*** 0.00 0.02 0.48
(1.99) (10.35) ( 3.08) (5.28) (-0.15) (12.39) (1.76) (-0.72) ( 1.95) (0.40) (-4.30) (0.12) (10.08)

MA 0.35%* 0.10** 0.13%** 0.12%%*  _0.02 0.17%%*  _0.28%**  _0.06 -0.07**  -0.16 -0.00 0.00 -0.52%* 0.53
(2.09) ( 2.05) (3.64) (15.33) (-0.93) (2.60) (-2.44) (-0.48) (-2.26) (-1.24) (-0.30) ( 0.00) (-2.27)

EMN 0.22 0.12%* 0.05 0.09%**  _0.09*** 0.08 0.01 -0.14 0.06 -0.14 0.00 0.01 -0.05 0.18
(1.16) ( 2.00) (1.19) (2.71) (-3.29) (1.37) (0.10) (-0.91) ( 1.60) (-0.99) (0.51) (0.38) (-0.18)

DS 0.10 0.08 0.23*** 0.24***%  -0.03 0.21%*%%  -0.13 -0.12 0.07 -0.02 -0.02 0.01 -0.69** 0.74
(0.45) ( 1.10) (5.93) (8.01) (-0.92) (14.23) (-0.96) (-0.66) (1.21) (-0.15) (-1.39) (0.39) (-2.31)

Directional

Macro 0.30 0.04 0.03 0.17%%* 0.10%* -0.04 0.59%** 0.24 0.13* 0.76*¥**  _0.01 0.02 -0.35 0.56
(0.68) (10.31) (0.42) (13.59) (2.28) (-0.39) (2.61) (0.77) (1.93) (2.62) (-0.49) (0.71) (-0.54)

ENH 0.26 0.76*¥**  -0.01 0.54%** 0.04 -0.03 -0.46%* 0.38%* -0.00 0.27 -0.01 0.01 -0.19 0.90
(0.87) (6.61) (-0.19) (12.92) (1.02) (-0.26) (-2.05) (1.73) (-0.08) (1.39) (-0.39) (0.32) (-0.43)

EH 0.90*** 0.52*%**  -0.02 0.38%**%* 0.02 -0.05 -0.13 0.08 0.04 0.16 0.00 0.05% 0.30 0.81
( 3.08) (14.89) (-0.36) (19.13) (0.47) (-0.57) (-0.65) (10.40) (0.91) (0.87) (0.13) (1.73) (0.71)

SS 0.84 -0.86%** 0.54%** -0.75%**  .0.04 0.09 0.85 -1.50*%*  -0.01 -1.14%* -0.00 0.08 0.65 0.82
(1.59) (-3.63) (4.43) (-8.41) (-0.52) (0.47) (1.37) (-2.03) (-0.05) (-1.87) (-0.11) (1.37) (0.68)

EM 1.09%** 0.24 0.17 0.20%** 0.50%*** 0.20%* 0.34 -0.57* 0.07 -0.12 -0.05 0.03 1.08%* 0.82
(2.68) (1.24) (1.64) (2.91) ( 8.05) (1.89) (0.92) (-1.76) (0.53) (-0.50) (-1.25) (0.55) (1.76)

MT 0.86%** 0.33*¥**  _0.16%** 0.07* 0.06 -0.22%* 0.32 -0.06 0.19%* 0.19 0.03 0.01 0.91%* 0.59
(2.58) (13.28) (-3.03) (1.72) (1.52) (-1.98) ( 1.49) (-0.27) (2.12) (0.93) (1.61) (0.38) (1.97)



Factor model estimates for

Table 5: HFR index regressions 2000-2007
each of the HFR indices.

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPP Adj. R?

Non-directional

ED 0.16 0.05 0.08*** 0.20%*** 0.02 0.22%*%*%  _0.02 -0.04 0.08 -0.06 0.00 0.00 -0.48% 0.80
(1.27) (10.80) (2.66) (5.79) (0.61) (13.54) (-0.20) (-0.28) (1.62) (-0.54) (0.20) (0.13) (-1.95)

RVA 0.21%%*  .0.04 0.02 0.01 0.04%* 0.10%** 0.06 -0.12* 0.00 -0.14%* -0.00 0.01 -0.11 0.47
(3.19) (-0.98) (1.18) (0.42) (2.29) (13.26) (1.19) (-1.80) (0.06) (-2.14) (-0.48) (1 0.87) (-0.86)

CA 0.21 -0.02 0.00 0.04 -0.01 0.18%** 0.04 -0.22%* -0.05 -0.32%¥**%  _0.01 0.01 0.05 0.20
(1.37) (-0.25) (0.09) (1.28) (-0.19) (3.87) (0.54) (-2.03) (-0.99) (-2.75) (-1.11)  ( 0.49) (0.27)

FI 0.30%** 0.03 0.01 0.04%* 0.01 0.17¥%*  -0.00 0.06 0.00 -0.00 -0.01 0.02%* 0.04 0.55
(2.73) (0.63) (0.57) (1.94) (0.39) (13.80) (-0.02) (0.76) (0.08) (-0.04) (-1.33) (2.01) (0.26)

MA -0.20%* -0.04 0.11%%* 0.08%** 0.01 0.06* 0.06 -0.03 0.08%* 0.00 0.01 0.02%* -0.63*** 0.60
(-1.79) (-0.81) (5.24) (13.53) (0.28) (1.95) (0.79) (-0.30) (1.77) (0.00) (1.01) (1.82) (-3.19)

EMN -0.11 -0.03 0.11%%* 0.04** 0.02 -0.08%* 0.16* -0.20%** 0.02 -0.20%**  -0.00 0.01 -0.09 0.26
(-1.23) (-0.39) ( 3.80) (2.09) (0.92) (-1.78) (1.89) (-2.52) (0.44) (-2.89) (-0.47) (0.64) (-0.59)

DS 0.56%*** 0.06 0.05 0.14%*%* 0.00 0.21%*%%  -0.08 0.09 0.00 -0.06 -0.01 -0.00 -0.07 0.46
(2.87) (0.71) (0.98) (2.81) (0.04) (2.78) (-0.53) (0.53) (0.03) (-0.35) (-1.35)  (-0.11) (-0.21)

Directional

Macro -0.35%* -0.17* 0.04 0.12%%* 0.13***  _0.10 0.22 0.12 -0.01 -0.16 -0.01 0.05%**  _0.85*** 0.52
(-2.22) (-1.72) (1.23) (2.52) (4.75) (-1.41) ( 1.45) (0.74) (-0.16) (-1.13) (-0.88) (2.49) (-2.34)

ENH -0.02 0.45%**  _0.07* 0.38%** 0.15%** 0.08 0.19%* -0.24* 0.02 -0.27%%* 0.00 0.04%* -0.19 0.95
(-0.18) (14.57) (-1.88) (11.80) ( 5.48) (1.27) (1.73) (-1.86) (0.33) (-2.61) (0.32) (1.99) (-0.75)

EH -0.20%* 0.10 0.02 0.19%*%* 0.10***  -0.01 0.15 -0.22%* 0.08 -0.21%* 0.00 0.04* -0.41%* 0.86
(-1.74) ( 1.05) (0.64) (6.17) (3.77) (-0.16) ( 1.45) (-1.97) (1.40) (-2.12) (0.34) (1.86) (-1.81)

SS 0.11 -1.04%** 0.31%** -0.38%** 0.04 0.07 -0.32 0.35 0.12 0.35 0.02 -0.09* -0.41 0.84
(0.31) (-4.86) (2.96) (-5.77) (0.66) (0.56) (-1.50) (1.63) (0.80) (1.64) (1.29) (-1.96) (-0.66)

EM 0.42*%*¥*%  .0.14 -0.03 0.05 0.37*** 0.16%*** 0.30** -0.29%* 0.15*  -0.16 0.00 0.01 -0.12 0.88
(2.37) (-1.46) (-0.61) (1.11) (10.23) (2.35) (2.27) (-2.05) (1.79) (-1.14) (0.36) (0.33) (-0.38)

MT -0.54***%  _.0.02 0.03 0.12** 0.17%%*%  _0.28*** 0.41%%*  _0.42%* 0.06 -0.47*¥*¥*%  _0.02* 0.04%* -0.95%** 0.73
(-3.20) (-0.26) (0.76) (12.30) (3.04) (-3.53) ( 3.20) (-2.05) (0.74) (-2.35) (-1.90) ( 2.29) (-3.15)



Factor model estimates for

Table 6: TASS/CSFB index regressions 1994-2007
each of the TASS/CSFB, currently Hedgeindex indices.

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF  GSCI SPP Adj. R?

Non-directional

CA 0.30%* -0.05 0.06* 0.05* -0.05%* 0.30%**  -0.02 -0.16 0.00 -0.12 -0.00 0.01 -0.30 0.24
(1.83)  (-0.62) (1.83)  (1.75) (-1.98)  (5.68) (-0.15)  (-1.44)  (0.04) (-1.23)  (-0.08) (0.93)  (-1.31)

DS 0.44***%  -0.02 0.07* 0.09%**  -0.01 0.34*%**  -0.05 0.01 0.05 0.03 -0.02* 0.02 -0.62%* 0.60
(2.70)  (-0.25) (1.96)  (2.60) (-0.28)  ( 3.96) (-0.44)  (0.11) (0.91) (0.26)  (-1.95) (1.31) (-2.20)

EMN 0.42%** 0.06 0.01 0.00 0.01 0.03 -0.04 0.06 -0.00 0.02 0.00 0.01 -0.02 0.11
(14.33) (1.36) (0.47) (10.04) (0.58) (0.89) (-0.43) (0.64) (-0.00) (0.23) (1.08) (1.20) (-0.13)

FI 0.09 -0.12 0.03 0.00 -0.02 0.17%** 0.08 -0.08 0.04 -0.00 -0.01 0.02**  -0.33 0.15
(0.53) (-1.57) (1.11) (0.13) (-0.75) (13.57) (0.77) (-0.67) (0.70) (-0.02) (-1.50) ( 2.19) (-1.38)

ED 0.38***  -0.01 0.08*** 0.09%** 0.02 0.26%**  -0.01 -0.12 0.07 -0.04 -0.01 0.02* -0.41 0.63
(2.62) (-0.12) (2.84) (13.78) (0.82) (13.06) (-0.07) (-1.08) (1.15) (-0.47) (-1.14) (1.82) (-1.59)

RA 0.11 0.07 0.10%** 0.11%** 0.02 0.08 -0.13 0.04 0.00 -0.04 0.00 -0.00 -0.20 0.38
(0.80) (1.31) (3.37) (13.81) (1.04) (1.37) (-1.53) (0.42) (0.06) (-0.39) (0.63) (-0.09) (-0.92)

Directional

EM 0.68** -0.20 -0.08 -0.00 0.47*%%* 0.35%** 0.58**  -0.63** 0.14 -0.11 -0.02 0.01 0.38 0.66
(1.96)  (-1.14) (-1.14)  (-0.08) (6.64)  (251) (219) (-2.04) (0.81) (-0.40)  (-0.93) (0.38) (0.68)

GM 0.35 -0.09 0.08 0.08 0.08 0.05 0.63** 0.20 0.07 0.77%**  .0.01 0.05 -0.97 0.22
(0.93)  (-0.54) (0.99)  (1.26) (1.20)  (0.45) (210) (0.57) (0.50) (264)  (-054) (1.52) (-1.57)

MS 0.42%** 0.00 0.08%** 0.10%** 0.04 0.21%** 0.06 -0.26 0.08 -0.11 -0.01 0.03* -0.18 0.52
(2.41) (10.03) (2.44) (13.32) (1.13) (2.39) (0.49) (-1.61) (1.06) (-0.81) (-0.57) (1.76) (-0.60)

LSE 0.12 0.13 -0.14** 0.26%** 0.03 0.06 0.38%*  -0.21 0.12*  -0.15 0.01 0.05*%*  -0.52 0.66
(0.47) (1.21) (-2.12) (5.73) (0.68) (10.65) (2.15) (-1.23) (1.85) (-0.91) (0.96) (2.32) (-1.25)

DSB 0.36 -0.76*** 0.13 -0.40***  _0.00 -0.24%* 0.20 -0.02 0.12 0.25 0.01 -0.01 0.52 0.75
( 1.00) (-5.11) (1.57) (-5.40) (-0.10) (-2.16) (0.80) (-0.07) (1.30) (0.98) (0.36) (-0.20) (10.91)

MF -0.47 -0.22 0.14 0.05 0.15%* -0.42%%* 0.58 0.33 0.10 0.08 0.00 0.07* -0.62 0.12
(-1.00)  (-1.14) (1.43)  (0.62) (1.94)  (-2.36) (1.42) (067) (0.63) (019)  (0.14) (1.66) (-0.76)



Factor model estimates for

Table 7: TASS/CSFB index regressions, 1994-2000

each of the TASS/CSFB, currently Hedgeindex indices, from Jan. 1994 to Jun. 2000. (78 months)

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPP Adj. R?

Non-directional

CA 0.59%*%*  _0.01 0.16%** 0.10%¥**  -0.07* 0.36***  -0.09 -0.19 0.04 0.02 0.01 0.03 -0.13 0.33
(2.36)  (-0.10) (2.80)  (293) (-1.72)  (4.89) (-0.42)  (-0.81) (0.64) (0.15)  (0.28) (1.21) (-0.31)

DS 0.27 0.06 0.17%%* 0.13*%**  -0.02 0.37%**  -0.06 -0.08 0.05 -0.13 -0.04%** 0.02 -0.81** 0.71
(1.12) (0.77) (2.90) (2.94) (-0.52) (5.03) (-0.32) (-0.33) (0.68) (-0.63) (-2.73) (1.05) (-2.27)

EMN 0.56%*** 0.22%** 0.07** 0.06** -0.01 0.01 -0.20 0.07 0.02 0.10 0.01 0.03 0.32 0.17
(3.45) (13.54) (2.23) (12.30) (-0.33) (10.26) (-0.97) (0.31) (041) (0.54) (1.30) (1.43) (1.17)

FI 0.04 -0.12 0.06 0.02 -0.03 0.21%** 0.14 -0.28 0.03 0.01 -0.01 0.01 -0.50 0.25
(0.16)  (-1.28) (1.31)  (0.81) (-0.75)  (2.52) (1.00)  (-1.41) (0.42) (0.05)  (-0.92) (0.57) (-1.32)

ED 0.40%* 0.16** 0.19%*** 0.17%**  -0.02 0.317%** 0.02 -0.33%* 0.06 -0.19 -0.04%** 0.02 -0.25 0.77
(1.91) (2.17) ( 4.60) (5.31) (-0.61) (14.59) (0.14) (-2.02) (1.14) (-1.26) (-2.47) (0.93) (-0.81)

RA 0.29 0.16** 0.15%** 0.18*** 0.01 0.13 -0.37** 0.09 -0.03 0.02 -0.00 -0.03 -0.20 0.39
(1.13) (1.98) (2.49) (13.52) (0.18) (1.51) (-2.17) (0.45) (-0.60) (0.11) (-0.17) (-0.95) (-0.58)

Directional

EM 1.87%%* 0.11 0.15 0.16* 0.51%** 0.55%** 0.99* -1.27%* 0.19 -0.56 -0.08 -0.03 1.95%* 0.72
(2.92) (10.40) (0.98) (1.72) (4.69) (2.59) (1.72) (-2.13) (0.98) (-0.99) (-1.46) (-0.38) ( 2.01)

GM -0.10 0.10 0.08 0.21%* 0.05 -0.13 0.42 0.73 0.08 1.89%*%*  _0.04 0.04 -1.37 0.36
(-0.13) (0.41) (0.54) (2.20) (0.48) (-0.60) (0.70) (0.84) (0.55) (2.86) (-1.00) (0.51) (-1.23)

MS 0.64*** 0.26%** 0.22%%* 0.21***  _0.03 0.28*** 0.14 -0.64%** 0.10 -0.25 -0.03 0.03 0.38 0.68
(2.42) (2.72) (4.24) (5.24) (-0.52) (13.41) (0.72) (-2.96) (1.30) (-1.27) (-1.43) (0.95) (0.96)

LSE 0.41 0.47*%*  _0.24%** 0.35%** 0.04 -0.03 0.32 -0.09 0.06 0.15 -0.01 0.03 0.11 0.82
( 1.00) (13.73) (-2.55) (5.64) (0.75) (-0.27) (1.34) (-0.38) (0.95) (0.64) (-0.80) (0.91) (0.20)

DSB 0.79* S1.12%%F 0.11 -0.48%** 0.08 -0.21 1.27%%*  _0.24 0.06 -0.18 -0.05 -0.02 0.33 0.79
(1.72) (-5.80) (0.97) (-6.68) ( 1.00) (-1.47) (3.17) (-0.48) (0.48) (-0.46) (-1.28) (-0.35) (0.47)

MF 1.22%%* 0.22 0.03 -0.03 0.14 -0.44%** 0.39 0.63 0.27* 0.67 0.03 0.11 2.3T*** 0.11
(2.47) ( 1.00) (0.28) (-0.36) (1.47) (-2.77) (0.54) (0.74) (1.71) (1.07) (0.61) (1.55) (2.59)



Factor model estimates for each of the TASS/CSFB, currently Hedgeindex indices, for the period Jul. 2000 - Dec. 2004.

Table 8: TASS/CSFB index regressions, 2000-2004

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPP Adj. R?

Non-directional

CA 0.18 -0.00 0.03 0.08* -0.03 0.22%** 0.01 -0.24*  -0.06 -0.39%%*  _0.01 0.00 -0.09 0.19
(1.02)  (-0.02) (0.68)  (1.92) (-1.11)  (3.90) (011)  (-1.88) (-0.94)  (-2.74) (-0.56) (0.18)  (-0.42)

DS 0.56***  -0.06 0.04 0.13*%**  -0.02 0.25%** 0.03 -0.16 0.10 -0.08 -0.01 0.00 -0.21 0.52
(3.30) (-0.82) (0.80) ( 2.66) (-0.56) (/3.00) (0.23) (-1.04) (1.35) (-0.61) (-1.26) ( 0.26) (-0.70)

EMN 0.27**¥*%  -0.05 -0.00 -0.03 0.03 0.03 -0.05 0.03 -0.00 -0.06 -0.00 0.00 -0.17 0.09
(3.70) (-1.35) (-0.14) (-1.51) ( 1.45) ( 1.00) (-0.74) (0.41) (-0.10) (-0.93) (-0.07) ( 0.29) (-1.30)

FI 0.08 -0.09 0.01 0.01 -0.04 0.10%* -0.00 -0.02 0.05 -0.14 -0.01 0.02**  -0.17 0.15
(043)  (-1.28) (0.40)  (0.25) (-1.04)  (2.02) (-0.01)  (-0.22) (0.89) (-1.30) (-1.56) (2.20)  (-0.69)

ED 0.34** -0.07 0.05 0.08%** 0.04 0.18*%**  -0.05 -0.09 0.07 -0.10 0.00 0.01 -0.34 0.56
(2.28) (-1.11) (1.32) (12.37) (1.14) (2.73) (-0.49) (-0.59) (1.17) (-0.81) (0.10) (0.95) (-1.25)

RA -0.08 0.07 0.11%%* 0.08** 0.04 0.03 0.04 0.00 0.03 -0.07 0.01 0.01 -0.09 0.49
(-0.66) (1.43) (3.95) (2.13) (1.47) (0.72) (0.58) (0.04) (0.61) (-0.58) (1.21) (0.77) (-0.44)

Directional

EM 0.02 -0.15 -0.02 -0.00 0.35%** 0.07 0.37***  .0.14 0.01 -0.04 -0.01 0.03 -0.66* 0.78
(0.13) (-1.42) (-0.43) (-0.04) (8.67) (0.92) (2.35) (-0.83) (0.13) (-0.26) (-0.49) ( 1.48) (-1.87)

GM 0.36** -0.12 0.08 0.02 0.11%**  -0.03 0.25% -0.14 -0.08 -0.24* -0.01 0.02 -0.46 0.20
(1.99)  (-1.15) (1.62)  (0.49) (2.71)  (-0.45) (1.85)  (-1.02) (-0.91) (-1.87) (-1.01) (1.17)  (-1.29)

MS 0.21 -0.08 0.06 0.05 0.07* 0.15** -0.12 -0.05 0.04 -0.13 0.01 0.02 -0.47 0.49
(1.18) (-1.20) (1.32) (1.42) (1.93) (2.27) (-0.93) (-0.26) (0.57) (-0.76) (0.87) (1.18) (-1.56)

LSE -0.41%*%*%  _0.13 0.02 0.08%* 0.04 0.01 0.11 -0.12 0.18**  -0.29* 0.01 0.03 -1.06*** 0.67
(-3.06) (-1.27) (0.32) (2.18) (1.22) (0.19) (0.82) (-0.88) (1 2.23) (-1.92) (0.80) (1.10) (-4.45)

DSB 0.60 -0.60%*** 0.14 -0.43*** 0.03 -0.17 -0.09 0.08 0.17 0.47 0.03 -0.03 1.24* 0.73
(1.43) (-3.07) (1.22) (-4.00) (0.44) (-0.99) (-0.33) (0.20) (1.05) (1.45) (1.54) (-0.71) (1.67)

MF S1.76%F%  .0.60** 0.16 0.26* 0.07 -0.33 0.43 0.49 -0.10 -0.08 -0.02 0.12%*  _3.51%** 0.22
(-3.09) (-2.05) (1.27) (1.93) (0.59) (-1.38) (0.98) (0.81) (-0.33) (-0.14) (-0.60) ( 2.11) (-3.40)



Factor model estimates for

Table 9: HFR index regressions with call option factor

each of the HFR indices, with the call option factor.

Const SPX HML SMB MEM LHY SBGC SBW MXUS FRBI DEF GSCI SPC Adj. R?

Non-directional

ED 0.70%*** 0.17%** 0.11%%* 0.22%*%* 0.01 0.20%*** 0.02 -0.11 0.02 -0.08 -0.01 0.01 0.37* 0.77
(5.53) (12.89) (4.71) (19.93) (0.46) (4.27) (0.22) (-1.00) (0.43) (-0.83) (-1.51) (1.04) (1.68)

RVA 0.44%%* 0.07 0.05%** 0.06%** -0.01 0.15%** 0.04 -0.11 -0.01 -0.08 -0.01 0.02%** 0.04 0.46
(3.78) (1.34) (2.33) (13.39) (-0.87) (13.20) (0.54) (-1.45) (-0.44) (-1.22) (-1.41) (2.73) (0.19)

CA 0.64***  _0.05 0.00 0.03 -0.03* 0.25%** 0.02 -0.15 -0.01 -0.14 -0.00 0.01 0.47%* 0.31
(5.24) (-0.85) (0.13) ( 1.46) (-1.74) (5.41) (0.29) (-1.54) (-0.33) (-1.61) (-0.16) (0.74) (2.17)

FI 0.52%¥**  _0.08 0.02 0.05%** -0.00 0.15%** 0.09 -0.08 0.05%* -0.02 -0.01%** 0.01%* 0.47 0.51
( 4.06) (-1.24) (1.15) (14.35) (-0.26) (14.43) (1.42) (-0.77) (1.67) (-0.25) (-3.45) (1.79) ( 1.60)

MA 0.17 0.21%** 0.11%%* 0.11%%* -0.00 0.09%* -0.07 -0.02 -0.01 -0.05 0.00 0.02 -0.43* 0.47
(1.42) (1 4.50) (5.35) (6.42) (-0.26) (1.85) (-0.93) (-0.26) (-0.41) (-0.68) (0.45) (1.53) (-1.85)

EMN 0.25% 0.03 0.06** 0.07*** -0.05%** 0.02 0.13* -0.17%* 0.06* -0.15%* 0.01 0.02 0.16 0.14
(1.87) (10.69) (2.27) (13.49) (-2.97) (0.35) (1.68) (-2.23) (1.93) (-2.08) (1.21) (1.37) (0.69)

DS 0.90***  -0.04 0.09*** 0.15%*%* -0.01 0.25%**%  _0.01 -0.06 0.05 -0.04 -0.02* 0.01 0.73%* 0.59
( 5.60) (-0.42) (2.49) (5.25) (-0.32) (13.88) (-0.06) (-0.48) (10.85) (-0.41) (-1.87) (0.47) (2.12)

Directional

Macro 0.95%**%  _0.20%**  -0.01 0.11%%* 0.10%** 0.02 0.57***  _0.07 0.10%* 0.18 0.00 0.05%** 1.47%%* 0.48
(4.49) (-2.48) (-0.12) (13.09) (3.51) (0.38) (4.08) (-0.43) (1.92) (1.13) (0.13) (12.87) (4.07)

ENH 0.64%** 0.50%**  _0.07** 0.45%** 0.07*** 0.05 0.03 -0.14 0.02 -0.20* 0.00 0.03** 0.78%** 0.92
(4.69) (7.27) (-2.11) (13.31) ( 3.00) (10.98) (0.26) (-1.01) (10.43) (-1.74) (0.02) (2.23) (2.78)

EH 0.54%** 0.30%**  -0.05 0.30%*** 0.03 -0.01 0.13 -0.17 0.06 -0.11 0.01 0.05%**%* 0.19 0.78
( 3.56) (4.74) (-1.08) (19.34) ( 1.00) (-0.29) (1.15) (-1.39) (1.52) (-0.98) (0.84) (13.39) (0.69)

SS -0.24 -0.61%** 0.49*** -0.58%** 0.04 -0.08 -0.02 0.05 -0.04 0.08 -0.00 -0.03 -1.38%** 0.81
(-0.85) (-5.46) (6.74) (-9.85) (0.76) (-0.80) (-0.08) (0.16) (-0.39) (0.28) (-0.21) (-0.95) (-2.44)

EM 0.92%**%  _0.26* -0.02 0.05 0.47*** 0.23%**%* 0.33* -0.49%** 0.08 -0.19 -0.02 0.02 1.00%* 0.82
(3.69) (-1.74) (-0.40) (1.19) (11.30) (2.59) (1.91) (-2.40) (10.66) (-1.22) (-0.88) (0.75) (1.97)

MT 0.77¥%%  .0.02 -0.06 0.10%** 0.08%**  _(Q.21%** 0.48%**  _(.54%** 0.15%**  _0.38** 0.01 0.02 1.39%*** 0.65

(4.09)

(-0.19)  (-1.58) (2.48) (2.54)  (-293)  (3.67)  (-2.90)  (259)  (-2.19) (0.60)  (1.20)  (3.44)



Table 10: Comparison of SPP and SPC for HFR indices

This table shows the regression estimates for the HFR indices with SPX and SPP (columns 2-4) compared
to a model with SPX and SPC (columns 5-7). Both models are estimated with all 12 factors, as in Table
3. The last two columns give the difference in OLS estimate, and a T-statistic for the hypothesis that
the parameters are the same.

Model with SPP Model with SPC

Const SPX SPP | Const SPX SPC diff  tval
ED 0.34 0.15 -0.44 0.70 0.17 037 080 4.37
RVA 0.26 0.01 -0.34 0.44 0.07 0.04 038 2.59
CA 0.31 -0.02 -0.27 0.64 -0.05 047 075 4.59
FI 0.33 0.00 0.03 0.52 -0.08 047 045 2.87
MA 0.04 0.03 -0.67 0.17 021 -043 0.24 1.30
EMN 0.09 0.02 -0.19 0.25 0.03 016 035 1.97
DS 0.41 0.01 -0.39 0.90 -0.04 0.73 1.12 5.00

Macro  -0.00 -0.10 -0.71 0.95 -0.20 1.47 219 5.70
ENH 0.19 0.58 -0.25 0.64 050 0.78 1.03 3.80

EH 032 0.28 -0.29 0.54 030 019 049 1.70
SS 029 -0.84 -0.13| -0.24 -0.61 -1.38 -1.25 -2.05
EM 0.67 -0.04 0.36 092 -0.26 1.00 0.64 1.61
MT 0.11 0.17 -0.14 0.77 -0.02 139 153 5.10
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Table 11: SPP-sorted portfolios

Mean and standard variation of the sorted portfolios. The SPP sorts are from a 5 factor model (SPX,
SMB, MEM, LHY, SPP). Funds belonging to styles DSB and FoF, or not reporting in USD are
discarded. Period is 1994 - 2004.

SPP beta 1 2 3 4 5
Mean 0.35 0.80 0.67 0.57 0.46
Stdev 3.70 280 1.96 1.57 2.26

Table 12: Factor estimates of SPP-sorted portfolios, with SPP
Sorted on 5 factors

Const SPX SMB MEM LHY SPP Adj. R?

T -039 -0.18 008 0.08  0.34%% -1.60%* 0.27
(-0.89) (-0.95) (1.05)  (0.87) (220) (-2.14)
2 021 -0.03 0.16%* 000 0.15 -1.13% 0.25

(0.73) (-0.22) (2.53)  (0.00) (1.20) (-1.85)

3 0.1 -0.08  0.10%%% 004  0.15%F -1.13%%* 0.50
(0.40) (-0.88) (2.80)  (1.12) (2.01) (-2.50)

4 020 -0.04 0.08%* 004 0.10%  -0.73%** 0.42
(1.08) (-0.55) (3.26)  (1.21) (1.74) (-2.81)

5 003 006 015%* 006 0.04 -0.70%%% 0.46
(0.13) (0.73) (4.76)  (1.51) (0.69) (-2.37)

Table 13: Factor estimates of SPP-sorted portfolios, with DVIX

Sorted on 5 factors

Const SPX SMB MEM LHY DVIX  Adj. R?

T 024 0.16 0.11 0.08 0.40%F _ 0.09 0.25
(0.83)  (1.33)  (1.30) (090 (2200  (0.57)

2 0.62¢FF  0.26%FF  0.19%F 001  0.23* 0.19% 0.26
(291)  (3.14) (287  (0.10) (1.89)  (1.87)

3 Q.B4FFE Q8RR 0I3FRF 004 0.20%FF Q.11 0.47
(4.12)  (3.50)  (3.03)  (1.24) (238)  (2.05)

4 04TRRE Q14%FF 0100 0.04  0.14%F  0.09% 0.42
(4.12)  (3.38)  (343)  (1.21) (221)  (1.79)

5 0.27FF  0.27%F% 017 007 0.11% 0.17%%% 0.49

(2.02) (423 (4990  (1.54) (1.90)  (2.46)
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Table 14: SPC-sorted portfolios

Mean and standard variation of the sorted portfolios. The SPC sorts are from a 5 factor model
(SPX, SMB, MEM, LHY, SPP). Funds belonging to styles DSB and FoF, or not reporting in USD are
discarded. Period is 1994 - 2004.

SPC beta 1 2 3 4 5
Mean 098 0.72 0.55 0.51 0.08
Stdev 280 2.14 2.02 2.50 2.99

Table 15: Factor estimates of SPC-sorted portfolios, with SPC

Sorted on 5 factors

Const SPX SMB MEM  LHY SPC  Adj. R?

T 142™%  0.03  0.09% 0.02  020%F 158 0.28
(4.06)  (0.33) (174)  (-0.36) (1.98)  (2.26)

2 1.06%%*  -0.05  0.07 0.03  0.24%¥%  111%* 0.34
(385)  (-0.50) (1.60)  (0.77) (257)  (2.04)

3 0.58%FF 003 0.11%  0.07%  0.18%  0.28 0.39
(2.64)  (028) (229  (176) (204)  (0.49)

4 0.68%FF  -0.00 0.23% 002  0.21% 0.72 0.36
(3.28)  (-0.03) (3.59)  (0.34) (1.86)  (1.05)

5 0.92%FF 022 020 010  0.18 2.60%%* 0.45

(3.73)  (-1.61) (3.88)  (1.56) (1.20)  (3.29)

Table 16: Factor estimates of SPC-sorted portfolios, with DVIX

Sorted on 5 factors

Const SPX SMB MEM  LHY DVIX  Adj. R?

1T 0.79%%  0.36%*  0.09% 20.01  0.24%FF (.21 0.29
(4.16)  (3.84)  (172)  (-0.19) (235  (2.45)

2 0.61%FF Q.17 0.07 0.03  0.26%%*  0.11%* 0.33
(4.19)  (3.00) (155  (0.87) (289) (202

3 047FFF 0.09% 0.11%%  0.07%  0.19%%  0.04 0.39
(3.48)  (1.66) (226  (1.83) (221)  (0.59)

4 039%  0.13* 0.23%¥* 003  0.21% 0.05 0.35
(209  (1.69) (353  (037) (1.8  (0.48)

5 -0.13 0.27%F%  0.19%  0.11%  0.21 0.25% 0.41

(-0.55)  (3.53) (363  (1.89) (1.31)  (1.80)
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SPC-SPP

SPX

Figure 1: Collinearity of the option factors with the SPX return.

A scatterplot of SPC minus SPP against the S&P 500 returns (SPX). The straight line represents the
fitted OLS estimate, y = 0.07 + 0.32 - , with an R? of 0.90.
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