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 Agarwal and Naik (2004, RFS) stress that HFs exhibit non-normal 
payoffs for reasons as their use of options, or option-like strategies

 They recommend a mean-conditional Value at-Risk (M-CVaR) 
framework for portfolio construction involving HFs

 The traditional mean-variance framework underestimates the tail 
risk of hedge funds by as much as 54% compared to M-CVaR ptfs.

 Fung and Hsieh (1999, EL) suggest that MV interpreted as a 2nd 
order Taylor expansion of power utility works less for HFs vs MFs

Idetical by constructrion
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 Amin and Kat (2003, JPM) find evidence that low volatility is gene-
rally obtained at the cost of lower skewness and higher kurtosis

 Hitaj, Martellini, and Zambruno (2010) adopt Martellini and Zie-
mann’s (2010, RFS) improved estimates of co-skew and co-kurtosis
o The factor-based and the constant correlation approaches + statistical 

shrinkage
 They find that the 

use of these enhan-
ced estimates gene-
rates significant 
improvement for 
investors in HFs out-
of-sample gains

 The use of improved 
estimators leads to 
substantial increases 
in the investor’s utility as compared to using sample estimators, that 
instead may actually lead to negative economic values
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 HF styles that exhibit higher 
autocorrelation gene-
rally also exhibit kurtosis 
and negative skewness 
(positive autocorrelation
is a proxy for illiquidity 
risk)

 When investing in a HF 
with positively auto-
correlated returns, 
investors may want to 
consider the increased 
likelihood that a simple 
analysis based on the 
returns’ volatility will 
understate the actual 
downside risk
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 Allowing for macro predictability is important in ex ante identify-
ing subgroups of funds that deliver significant outperformance 

 Yet, the major source of investment profitability is predictability 
in managerial skills: long-only strategies that incorporate 
predictability in managerial skills outperform their Fung and 
Hsieh (2004) benchmarks by over 17% per year
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o This is over 10% per annum higher than that earned by an investor 
who does not allow for predictability and over 13% per annum 
higher than that earned by an investor who completely excludes all 
predictability and the possibility of managerial skills

o Some of the impressive returns generated in 2003, 2006, and 2007 
are traced to positions in HFs operating in emerging markets

 How do HFs generate returns, given that their performances may 
be appealing even after fees and in risk-adjusted terms?

 Many studies employ linear multifactor models
o Betas correspond to the component of the fund’s return related to 

its exposure to different systematic risk factors
o Alpha is the portion of the HF return not explained by the risk 

factors

o A fund is said to be market neutral if its returns are uncorrelated 
with those of market indices or a collection of other systematic risk 
factors
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 Early studies concluded that HFs had low risk exposure to the U.S. 
equity market (see Fung and Hsieh, 1997, RFS; Liang, 1999, FAJ)
o Some papers using classical, statistical principal components
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 It is well accepted that the world of financial securities is a 
multifactor world consisting of different risk factors, each 
associated with its own factor risk premium

 No single investment strategy can span entire "risk factor space" 
 Therefore investors wishing to earn risk premia associated with 

different risk factors need to employ different kinds of strategies
 Sophisticated investors, like endowments, seem to have recognized 

this fact as their portfolios consist of MFs as well as HFs 
 Mutual funds typically employ a long-only buy-and-hold-type 

strategy on standard asset classes, and help capture risk premia
associated with equity risk, interest rate risk, default risk, etc.

 However, MFs are not helpful in capturing risk premia associated 
with dynamic strategies: this is where HFs come into the picture
o Investors can create exposure like HFs by trading on their own, but in 

practice they encounter frictions due to incompleteness of markets
o Same is true of the financing market as well, where investors 

encounter difficulties shorting securities and obtaining leverage
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 Recent studies have revisited HFs’ claims of market neutrality: 
Patton (2009, RFS) extends the linear notion of correlation to more 
broadly define neutrality
o He uses 5 measures of neutrality: mean neutrality, variance 

neutrality, VaR neutrality, tail neutrality, and complete neutrality
 Only about 25% of so-called market neutral funds are truly neutral

o However, the percentage 
of funds that are truly 
neutral is the highest for 
the group of funds 
claiming to follow a 
market neutral strategy

What Do We Know About Hedge Funds? – Prof. Guidolin



How Do HFs Generate Performance? Do They Hedge?

58
What Do We Know About Hedge Funds? – Prof. Guidolin

Nicolas P. Bollen The	Journal	of	Financial	and	Quantitative	Analysis	Vol. 48, No. 2 (APRIL 2013), pp. 519-547
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 Bali, Brown, and Caglayan (2011, JFE) investigates HFs' exposures 
to various financial and macroeconomic risk factors through 
alternative measures of factor betas

 They examine their performance in predicting the cross-sectional 
variation in hedge fund returns

 Both parametric and non-parametric tests indicate a significantly 
positive (negative) link between default premium beta (inflation 
beta) and future hedge fund returns

 Results are robust across subsample periods and states of the eco-
nomy, and after 
controlling for mkt, 
size, book-to-market, 
and momentum as 
well as trend-
following factors 
in stocks, interest 
rates, currencies, 
and commodities
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 Bali, Brown and Caglayan (2012, JFE) stress if HFs are not neutral, 
they are exposed to systematic risk (default premium and inflation 
shocks) that predicts performance

 Funds in the highest SR quintile generate 6% more average annual 
returns compared with funds in the lowest SR quintile

 Systematic risk is able to predict future fund returns
 Given the evidence that HFs are exposed to significant systematic 

risk, the literature 
has used 2 different
approaches to attri-
bute HFs’ perfor-
mance to risk:

❶ Identify pre-speci-
fied factors explaining 
HF perfor-mance in a 
“top-down” way, from 
returns to generating 
process What Do We Know About Hedge Funds? – Prof. Guidolin
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 Ang (2014) claims that HF are just ptfs.
of exposures to equity and volatility risk,
that they would simply «re-package»

 The HF index is the key HFR index and the
volatility factor is compiled by Merrill 
Lynch and is a return series from a short 
volatility strategy (selling VIX insurance)

 Partial correlations are estimated from
monthly data from Jan. 2000 to Sept. 2012 
and they control for the effect of other vars

 Only for the long-short HFs, of which a 
large number are quant funds, is the par-
tial correlation with equity market risk low 
at 0.11 and statistically insignificant

 The partial correlations of HF returns with 
the volatility risk factor are somewhat 
smaller but still quite large
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 We picture a short volatility payoff 
 Most of the time, HFs collect small

and steady premiums equal to the 
put price; these profits seem “alpha”

 This premium does not come for 
free: there are occasional large losses 
when the assets fall sharply in price

 The losses are higher vs. just put-selling because HFs use leverage
 As losses are rare, for long periods it may be confused with alpha 

from long-only positions in plain-vanilla fixed income and equities
o This is actually the payoff of a rebalancing strategy, see Appendix A
o Some HFs are put buyers, generating small losses most of the time 

but making a killing when markets tank: these funds (e.g., http:// 
www.universa.net/home.html) lose money in the long run because 
they need to short volatility to earn the volatility risk premium

 If most individual HF styles are short volatility, then the entire HF 
industry is just a short put, see Jurek and Stafford (2015, JF)
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❷ Replicate  ptfs. by trading in the underlying securities obtaining 
the asset-based style factors, see Fung and Hsieh (2002, FAJ), in a 
“bottom-up” fashion, from the characteristics of securities to styles
 While the strategies analyzed and the securities used to construct 

factors differ, the finding is that HFs have nonlinear risk exposure
o E.g., Duarte, Longstaff, and Yu (2007, RFS) apply ABS approach to 

fixed income strategies to find that a range of  them generate positive 
alpha, after accounting for bond and equity market risks and fees
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o They suggest that alpha comes from need of “intellectual capital”
 However, HF alpha is often significantly lower after accounting for 

the risks spanned by the benchmarks, transaction costs, and fees
 Researchers have typically augmented the multifactor models used 

for MFs with risk factors constructed from options to capture the 
significant nonlinearities in HF returns

 Agarwal, Bakshi, and Huij
(2010) construct investable 
factors for higher-moments 
(volatility, skewness, and 
kurtosis) of equity risk using 
traded put and call options
o HFs following equity-

oriented strategies exhibit 
significant loadings on high
moment factors
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Fung, W., & Hsieh, D. A. (2004). Hedge fund benchmarks: A risk-based approach. Financial	
Analysts	Journal, 60(5), 65-80.

See https://www.financialencyclopedia.net/derivatives/l/lookback-straddle.html 

Capture the idea that trend-following HFs find profit 
opportunities in large market moves in several asset classes
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o Proxies of tradable high order moments from S&P 500 options

o are the arbitrage- free values of the claims to 
market variance, skewness, and kurtosis

o This can be derived from options, for instance:

 Five of ten styles – Long/Short Equity, Emerging Markets, Managed 
Futures, Global Macro, and Dedicated Short – exhibit extreme 
positive/negative higher-moment exposures
o Consistent with higher moment risks more important to those fund 

styles that tend to apply their strategies to the equity markets
o The alphas from multi-factor models that do not include these factors 

show significant spreads when funds are sorted
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 Bali, Brown, and Caglayan (2014, JFE) include measures of 
macroeconomic uncertainty
o Conditional volatilities of default spread, short-term interest rate 

changes, aggregate dividend yield, equity market index, inflation rate
 Avramov, Barras and Kosowski (2013, JFQA) find individual HF 

predictability from VIX, default spread, and aggregate fund flows
o They link that to business cycle conditions: HFs can trade in different 

markets and at different frequencies and this allows them to engage 
in dynamic strategies that depend on the states of the economy

o They rely heavily on leverage, which might be curtailed in bad times 
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 They examine whether conditional strategies based on very simple 
trading rules can successfully exploit predictability out of sample

 63.3% of the funds have expected returns that vary across 
changing business conditions. 

 The predictive patterns are strongly "asymmetric" because 
changes in  the predictor value tend to drive individual fund 
returns in the same direction

 Another hypothesis is that HFs generate high returns because they 
are exposed to the volatility of volatility (VOV)

 Agarwal, Arisoy, and Naik (2018, JFE) show that HFs take state 
dependent bets and pursue dynamic strategies related to 
unexpected changes in economic conditions
o They capture this uncertainty through a lookback straddle written on 

the VIX and refer to it as the VOV factor
o Using HF returns at the index and fund levels, they find that most 

strategies have significantly negative exposures to VOV after control-
ling for the seven factors, including liquidity and correlation risk
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 HF stratey returns are also nonlinear because unstable over time

 Meligkotsidou, Vrontos, and Vrontos (2009 JEF) point out that a 
OLS regression cannot consider the possibility that risk exposure 
may not be the same for all regions of HFs’ return distributions

 They use quantile regressions and find that the variation of returns 
in the extreme quantiles is explained by a larger number of risk 
factors as compared to the middle quantiles
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 Meligkotsidou and Vrontos (2008, BJF) use a Bayesian approach to 
detect the number and timing of structural breaks in HF returns
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 Bollen and Whaley (2009, JF) compare several techniques for 
modeling time-varying risk exposures
o They consider a constant-parameter rolling window, a stochastic 

autoregressive beta, and an optimal changepoint regression model
o The optimal changepoint method is the most effective: under this 

method, betas are allowed to vary a discrete number of times and the 
points of change are selected concurrently with the other parameters

 They show that accounting for time-varying risk exposures has a 
substantial impact on the estimates of HFs’ alphas and the new 
estimates improve the OOS predictions of future fund success.
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 Patton and Ramadorai
(2013, JF) show that 
the use of high-
frequency information 
in change-point 
regressions results in 
greater explanatory 
power and better 
identification
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Change-point regressions



77

 Several studies examine hedge funds’ exposure to aggregate 
market-wide liquidity as an undiversifiable risk factor

 Sadka (2010, JFE) focus on this issue after noting that many funds 
with supposedly low exposure to market risk performed poorly 
during the quant crisis of August 2007

 He investigates whether liquidity risk is priced in HF returns by 
using the liquidity risk factors of Sadka (2006, JFE), Pastor and 
Stambaugh (2003, JPE), and Acharya and Pedersen (2005, JFE)

 HF with high exposure to aggregate liquidity risk outperform those 
with low exposure by 
6% annually during 
normal months

 Yet, during periods 
where liquidity is scar-
ce, these funds with high 
liquidity risk drastically 
underperform those with 
low exposure
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 The returns are independent of the liquidity a fund provides to its 
investors as measured by lockup and redemption notice periods

 Gibson and Wang (2013, JFQA) find that abnormal performance 
disappears after accounting for systematic liquidity risk

 Franzoni and Plazzi (2013) analyze both the time-series and cross-
sectional determinants of HFs’ liquidity provision to the market

 They find that liquidity provision decreases when funding and mkt 
conditions deteriorate

 A decline in HF fund trading 
predicts a decline in liquidity 
at the individual stock level

 Nagel (2012, RFS) argues that 
short-term reversal strategies 
are a form of liquidity provision
and this is a short put

 Prices decline because other mkt participants wish to sell, and 
quant HFs provide liquidity by picking up the slack
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 Cao, Chen, Liang, and Lo (2013, JFE) test whether HFs can time 
market liquidity through adjusting their portfolios' market 
exposure as aggregate liquidity conditions change

 Using a large sample of hedge funds, they strong evidence of 
liquidity timing, while a bootstrap analysis suggests that top-
ranked liquidity timers cannot be attributed to pure luck

 In out-of-sample tests, top liquidity timers outperform bottom 
timers by 4.0–5.5% annually on a risk-adjusted basis

 Liquidity timing is not liquidity reaction, 
primarily relying on public information
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 HFs are often described as pursuing trading strategies that 
generate small positive returns most of the time before incurring a 
big loss akin to “picking up pennies in front of a steam roller” or 
“selling earthquake insurance”

 HFs are therefore likely to be 
exposed to substantial tail risk, 
i.e., they can incur substantial 
losses in times when investors’ 
marginal utility is very high

 If HFs provide crash insurance, 
they earn premia in normal times but severe losses in tail events

 Adding leverage to this kind of strategy can further enhance a 
fund's performance, as long as the hazard does not materialize

 When a large disaster strikes, payouts on the crash insurance that 
it has written can quickly drive a fund's capital to zero

 Studies capture tail risk using measures such as Expected Shortfall 
(ES) and Tail Risk (TR) i.e., a HF’s st. dev. conditional return below 
VaR What Do We Know About Hedge Funds? – Prof. Guidolin
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 Several papers examine whether 
the downside risk in HFs is priced,
i.e., if the funds with higher down-
side risk  higher returns

 Bali, Gokcan, and Liang (2007, JBF) 
examine the relation between HFs’ 
returns and VaR and find that HFs 
with high exposure to VaR outperform other live funds with lower 
VaR by approximately 9%
o However, they find that the relation between VaR and returns is 

negative within the sample of dead funds consistent with fund’s 
extremely poor returns upon realization of the tail event

 Jiang and Kelly (2012) develop a tail measure based on the mean 
and variation of the lowest 5% of all returns each month, shocks to 
the tail risk factor result in lower contemporaneous returns

 A one st. dev. increase in aggregate tail risk  decline of 2.88% in 
the value of HF ptf, after controlling for the loadings of HF returns 
on Fung and Hsieh’s (2004, FAJ) seven-factor model
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 This negative exposure emerges across 9 out of 10 investment 
styles, and is statistically significant for 6 of the 10

 In normal times, funds exposed to the tail factor are compensated 
with approximately 6% higher annual returns, so that exposure to 
this tail risk factor is akin to selling disaster insurance
o This large spread is unattenuated by adjusting for Fung-Hsieh factors
o These results imply a need to account for tail risk exposure in 

evaluating managers’ performance: alpha may not represent skill, but 
merely the willingness to sell “earthquake insurance"

 The funds that are most susceptible to tail risk are those that are 
young, have a “high water mark" provision, have long lock-up 
periods, do not employ leverage, and little “skin in the game”

 Gao, Gao, and Song (2018, RFS) construct a measure of 
expectations about occurrence of a rare disaster to proxy for the 
risk faced by HFs providing extreme event insurance

 They construct a rare disaster index (RIX) based on implied vols of 
out-of-the-money puts on various indices from sectors including 
banking, precious metals, housing, oil service, and utilities
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 Gao, Gao, and Song (2018, 
RFS) find that the providers 
of this insurance earn 
higher returns, even during 
recessions

 A potential reason for this 
difference is that their 
measure is based on options 
and can capture ex-ante 
expectations of future tail risk

 Agarwal, Ruenzi, and Weigert (2017, JFE) propose a different non-
parametric measure of tail risk derived from the lower tail depen-
dence of HF and market returns, scaled by the ratio of their ES

 Their tail risk measure can explain both the cross-sectional and 
time-series variation in fund returns
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 Using the equity positions of HFs, they provide evidence of a direct 
link between tail risk and their investments in tail-sensitive stocks

 The spread between the portfolios of HFs with the highest and the 
lowest past tail risk amounts to 4.7% per annum after controlling 
for common risk factors à la Fung and Hsieh (2004, FAJ)

 Because funds can mitigate the tail risk by taking long positions in 
put options, they observe that funds time tail risk by reducing it 
prior to the recent financial crisis in 2008
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 Buraschi, Kosowski, and Trojani (2014, RFS) construct a measure 
of correlation risk based on the prices of OTC correlation swaps
o Correlation swaps pay the difference between observed correlations 

and the correlation swap rate
o Market prices of swaps allows to accurately price correlation risk

 They find that the HF industry as a whole is exposed to significant  
correlation risk, particularly in the case of long-short equity funds

 Negative correlation risk seems to be priced in fund returns and it 
is highly correlated with 
tail risk 

 Funds with high corre-
lation risk tend to do 
poorly in periods of 
economic distress when 
correlations between 
assets increase
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Hedge Funds and Momentum
 Grinblatt, Jostova, Lubomir, and Philipov (2016) document that HF  

managers are not momentum investors: for almost 2/3 the 
managers, stock purchases tend to be contrarian, although their 
tendency to sell recent winners is less pronounced

 The style of contrarian HFs is persistent and highly profitable
o 80% of contrarian HFs in first half of sample are also in the second
o Despite the documented profitability of momentum, contrarian HFs 

exhibit top performance: their quarterly portfolio rebalancing 
generates a significantly positive alpha, outperforming both MFs and 
the approximately 1/3 of HFs that follow momentum strategies

 2/3 of MF managers follow momentum strategies; in contrast to 
HFs, momentum MFs outperform contrarian MFs 
o HFs' success as contrarian investors comes at the expense of MFs: the 

highest alpha to contrarian HF buys comes from stocks that MFs sell
o Consistent with Chen, Hanson, Hong, and Stein (2008) show that HF 

returns are higher in months when the MF sector is in distress
o MFs cater to retail investors' demand for `fashionable' stocks, which 

may provide trading opportunities for contrarian HFs
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 One reason for the growth of the industry is investors’ desire for an 
asset class that has low correlation with systematic risk factors

 Several studies have examined the relation between HFs’ exposure 
to systematic risk factors and their performance

 Titman and Tiu (2011, RFS) examine the relation between past R2

and future fund performance, as the low R2 funds have higher 
Sharpe ratios, higher information ratios, higher alphas, and higher 
manipulation-proof performance measures than the high R2 funds
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 Yet, Bollen (2013, JFQA) compares the performance of funds with 
zero R2 to funds with higher R2 and concludes that differences in 
per-formance (in favor of zero-R2) is due to an omitted risk factor

 Low R2 funds have a higher probability of failure and are exposed 
to significant downside risk

 Sun, Wang, and Zheng (2012, RFS)
create correlation clusters

 Funds with returns that are less 
correlated to their clusters 
outperform those 
whose returns are 
more correlated

 Difference btw. sub-
sequent 1Y returns 
of top and bottom 
quintiles of funds sorted by 
distinctiveness index is 6%
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Are Hedge Funds a Distinct Asset Class?

Cluster plot of the TASS hedge fund database, 1995, with 
funds positioned relative to one another according to 
similarity in strategic focus and investor approach attributes
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 The benefit of including HFs in diversified ptfs are illustrated here

 The Sharpe ratio of a balanced ptf with US stocks and bonds (0.67, 
Portfolio I) increases to 0.87 when HFs are added (Portfolio II)

 Similarly, when HFs are added to a balanced portfolio of world 
equities and bonds (Portfolio III), the Sharpe ratio increases 
significantly from 0.43 to 0.65 (Portfolio IV)

 Although inclusion of HFs  mean–variance improvement, Amin and 
Kat (2003, JFQA) have shown that including hedge funds can also 
frequently lead to lower skewness and higher kurtosis
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