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This paper demonstrates that liquidity risk as measured by the covariation of fund
returns with unexpected changes in aggregate liquidity is an important determinant in
the cross-section of hedge-fund returns. The results show that funds that signiﬁcantly
load on liquidity risk subsequently outperform low-loading funds by about 6% annually,
on average, over the period 1994–2008, while negative performance is observed during
liquidity crises. The returns are independent of the liquidity a fund provides to its
investors as measured by lockup and redemption notice periods, and they are also
robust to commonly used hedge-fund factors, none of which carries a signiﬁcant
premium during the sample period. These ﬁndings highlight the importance of
understanding systematic liquidity variations in the evaluation of hedge-fund
performance.
& 2010 Elsevier B.V. All rights reserved.
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1. Introduction
Over the past decade the asset-management industry
has experienced a tremendous growth of hedge-fund
asset value, peaking at $1.93 trillion at the end of June
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2008. Much of the ﬁnance literature about hedge funds
has focused on understanding their risk-reward relation.
Unlike asset-pricing models developed for equities or
ﬁxed-income securities, the risk attribution for hedge
funds is more complex because they could hold a variety
of asset classes and typically apply sophisticated ﬁnancial
instruments, oftentimes with illiquid securities. For
example, many hedge funds implement dynamic trading
strategies that could lead to time-varying risk exposures.
Fung and Hsieh (1997, 2001) and Agarwal and Naik
(2004) ﬁnd that option-based factors can be used to
control for dynamic risk exposure. The performance
analysis of hedge funds therefore typically considers
linear multi-factor models that include exposures to a
range of equity, bond, commodity, and option-based
indices.
Recent events such as the Quant crisis of August 2007
(see, e.g., Khandani and Lo, 2007, 2008) and the ﬁnancial
crisis of fall 2008 have raised questions about understanding of hedge-fund risks. Much of the debate
surrounding the risk-reward relation is the amount of a
fund’s returns that are attributable to alpha versus beta,
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i.e., the manager’s talent versus the exposure to systematic risk. This is especially important given the incentive
and fee structure applied in the industry, which largely
compensates the manager for skill and essentially
assumes a fund’s return is mostly due to alpha. Yet, the
fact that recent market events have dramatically impacted many funds that have shown little prior exposure
to systematic risk suggests that the risk model is
incomplete. For example, even though August 2007 is
considered a signiﬁcant negative shock amongst many
hedge-fund managers, the market return during that
month was 0.74%, nothing special that would be indicative of a signiﬁcant liquidity event.
This paper demonstrates that liquidity risk, as measured
by the covariation of fund returns with unexpected changes
in aggregate liquidity, is an important determinant in the
cross-section of hedge-fund returns. Using aggregate measures of liquidity risk, this paper shows that funds that
signiﬁcantly load on liquidity risk subsequently outperform
low-loading funds by about 6% annually, on average, over
the period 1994–2008, while negative performance is
observed during periods of signiﬁcant liquidity crises. The
performance is independent of the illiquidity of a fund as
measured by lockup and redemption notice periods. These
ﬁndings are also robust to risk controls such as the Fung and
Hsieh (2001) factors and to portfolio rebalancing frequency.
The results therefore highlight the importance of understanding systematic liquidity variations in the evaluation of
hedge-fund performance.
It is important to emphasize that the focus of this
paper is not on the asset-speciﬁc liquidity characteristic
(the liquidity level), but rather on the concept of marketwide liquidity as an undiversiﬁable risk factor (the
liquidity risk). The stock-price literature documents a
premium as compensation for holding illiquid assets (e.g.,
Amihud and Mendelson, 1986, which uses bid-ask spreads
to measure illiquidity, and Brennan and Subrahmanyam,
1996, which uses price impacts). In contrast, a few recent
studies focus on the systematic component of liquidity
(liquidity risk) instead of on its actual idiosyncratic level
(i.e., liquidity level). This strand of literature begins with
studies showing that ﬁrm-speciﬁc liquidity ﬂuctuates
over time and also that a signiﬁcant systematic, or
market-wide component exists to these liquidity ﬂuctuations (see, e.g., Chordia, Roll, and Subrahmanyam, 2000;
Amihud, 2002). Each using a different measure of
liquidity, Pástor and Stambaugh (2003), Acharya and
Pedersen (2005), and Sadka (2006) show that systematic
liquidity risk is a priced risk factor; i.e., assets whose
returns covary highly with aggregate liquidity earn higher
expected returns than do assets whose returns exhibit
low covariation with aggregate liquidity. To streamline
the exposition, this paper mostly applies the Sadka (2006)
liquidity factor and shows liquidity is priced in the
universe of hedge funds as well. The measures of Pástor
and Stambaugh (2003) and Acharya and Pedersen (2005)
are also studied here. They exhibit similar results. Most
important, independent of the measure used, the highminus-low liquidity-loading portfolio underperforms during crisis periods and overperforms during noncrisis
periods.
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This paper measures liquidity risk using the funds’
monthly reported return series. Because fund holdings are
not readily available, it is not possible to compare this
measured risk to the liquidity risk, as well as liquidity
level, of the assets that the funds hold. Nevertheless,
Aragon (2007) uses share restrictions, such as lockup and
redemption notice periods, to proxy for fund illiquidity
and shows that illiquid funds typically outperform liquid
funds by about 4–7% per year.1 To investigate the impact
of share restriction on the liquidity risk ﬁndings here,
funds are sorted into high- versus low-liquidity loading
within each share restriction group. The results indicate
that the premium for liquidity risk is apparent in most
categories of share restriction (as proxied by lockup and
redemption notice periods). The results therefore suggest
that the liquidity a fund provides to its investors need not
necessarily reﬂect on the fund’s exposure to aggregate
liquidity variations. This apparent imbalance of fund
liquidity versus the liquidity of its assets is consistent
with the observed practices of fund management during
the ﬁnancial crisis of fall 2008, as many liquid funds gated
their assets in the face of signiﬁcant redemption claims
by investors.
The paper also distinguishes the liquidity risk factor from
the commonly used Fung and Hsieh (2001, 2004) factors.
First, risk-adjusted portfolio returns are computed throughout the paper using the Fung-Hsieh seven-factor model,
which includes measures of access to credit and leverage
(the model is slightly augmented by replacing the latter two
factors by appropriate tradable portfolios). The returns to
the high-minus-low liquidity-loading portfolio remain signiﬁcant relative to this model, which further emphasizes the
need for a liquidity risk factor, currently absent from typical
models of hedge-fund performance. Moreover, the results
suggest that none of the Fung and Hsieh factor loadings
generates a signiﬁcant return spread cross-sectionally over
the sample period. In this context it is important to note that
the Fung and Hsieh factors are originally designed to explain
time-series return volatilities of hedge funds, not the crosssectional variation of their expected returns. For example,
these factors explain, on average, 54% of the time-series
variation of investment-style index returns. Adding the
liquidity factor only increases the explained variance by
2.5%. Yet, this factor generates a signiﬁcant spread in
the cross-section of hedge-fund returns. The reason could
be that liquidity crises are infrequent yet violent. The
infrequency suggests that the liquidity factor would not
explain much of the time-series variation of returns, while
the violence implies that the risk associated with liquidity
crises is priced in the cross-section, despite the rarity of
such crises.
Additional analysis and discussion are provided to
highlight the signiﬁcance of the results. First, the liquidityrisk strategies are analyzed across different investment
styles. Although most style indices are sensitive to liquidity
risk (for example, Convertible Arbitrage, Emerging Markets,
1
Getmansky, Lo, and Makarov (2004) develop a return-based staleprice measure to proxy for the illiquidity of funds’ assets. Aragon (2007)
ﬁnds a positive correlation between this measure of illiquidity and
lockup restrictions.

