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 ■ I. Motivation

Historically, hedge funds were rather opaque investment 
vehicles, which gave low rights to investors. In particular, 
long lock-up and redemption notice periods, limiting 
investors flexibility in redeeming capital, allowed fund 
managers to use less liquid strategies. Recently, large 
institutional investors, like pension funds, start to more 
actively invest into hedge funds. The demand for more 
transparent and liquid investment vehicles leads to struc-
tural shifts in the hedge fund industry. Now, more funds 
offer favorable redemption terms and higher investor 
liquidity. Some of them work though managed accounts, 
allowing daily liquidity. Several platforms, such as, e.g., 
LYXOR, provide their client opportunities to invest into 
hedge funds with weekly redemption. Such funds are 
expected to invest in more liquid assets that match their 
redemption frequencies.

Much of the recent literature has been devoted to ana-
lyzing managerial incentives in hedge funds and their 
impact on risk taking (Hodder and Jackwerth [2007], 
Brown et al.[2001], Agarwal et al. [2002], Panageas and 
Westereld [2009], Buraschi et al. [2014], Aragon and 
Nanda [2012], Lan et al. [2013] among others). These 
papers largely investigate the determinants of changes 
in fund risk, such as the relative managerial success 
with respect to peers or fund value relative to the high-
water mark. From an investor’s point of view, however, 
knowledge about the changes in risk taking induced by 
managerial incentives is informative only if an investor 

is aware of the baseline average risk taking of the fund 
of interest. This is especially important given the strong 
persistence of hedge fund risk. Kolokolova and Mattes 
[2014] find that the intra-month return standard deviation 
of hedge funds reporting on a daily basis to Bloomberg is 
strongly serially correlated, which suggests a general risk 
persistence. Using hedge funds reporting on a monthly 
basis, Teo [2010] shows that their liquidity risk exposure 
is persistent, and Ang et al. [2011] document stability of 
hedge fund leverage.

This paper focuses on the determinants of the average 
risk within such liquid, and presumably, less risky funds. 
We obtain daily returns of hedge funds from Bloomberg 
from 2001 to 2011. The number of live hedge funds in 
the cross-section increases from 52 in October 2001 to 
almost 500 in April 2011. Figure 1 plots the time series 
of the total number of functioning funds reporting their 
returns on a daily basis in our sample.

We measure the average level of fund risk as the average 
intra-month return standard deviation. We find a strong 
positive relation between the level of management fees 
and the average risk. This finding suggests that hedge 
funds with higher management fees have stronger incen-
tives to exploit a convex flow performance relationship 
and, thus, use riskier strategies. Funds charging high 
incentive fees, on the contrary, tend to exhibit lower 
risk. We also find some evidence that hedge funds with 
higher managerial flexibility measured by the length of 
the notice period prior to redemption exhibit, on average, 
higher risk. Funds coming from large fund families take 
on more risk, too. At the same time, larger funds tend 
to be less risky.

We document considerable variation in terms of the 
average risk and its determinants across funds reporting 
returns in Euro and USD. On average, Euro funds are less 
risky than USD funds, which is consistent with Joenvaara 
and Kosowski [2014]. The risk profiles of funds reporting 
the same investment style are also surprisingly different 
for Euro and USD funds. Equity Market Neutral funds 
exhibit the largest differences in terms of the average risk 
across Euro and USD funds. Fixed Income and Managed 
Futures funds, on the contrary, are rather similar across 
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currencies. These findings suggest that funds reporting 
in different currencies target different investors, with dif-
ferent risk attitudes, preferences, and investment goals, 
which translates into variations in performance and risk 
of the funds themselves.

The next section introduces the daily hedge fund data and 
highlights the persistence of risk. Section 3 discusses the 
methodology and formulates testable hypotheses. Section 
4 reports the main empirical results, Section 5 discusses 
various robustness checks, and Section 6 concludes.

ii. data

We use data on 714 hedge funds reporting their returns 
to Bloomberg from October 1, 2001 through April 29, 2011  
in either USD or Euro. This sample was previously used 
in Kolokolova and Mattes [2014] and it contains live and 
defunct funds that report on a regular basis. We exclude 
17 hedge funds that do not report their investment style. 
In our sample, there are 22 hedge fund management 
companies that operate individual hedge funds in two 
currencies. We manually check those funds and further 
exclude 6 hedge funds that are likely to be not independent 
hedge funds, but rather a share class of the same fund 
reporting returns in a different currency. Table 1 reports 
descriptive statistics of the average intra-month return 
standard deviations across eight hedge fund styles. The 
average risk is clearly dispersed across hedge fund styles 
and currencies. Fixed Income funds have relatively low 

return standard deviations of 0.23% and 0.38% for Euro 
and USD funds respectively, and Managed Futures funds 
exhibit one of the highest levels of risk with average return 
standard deviations of 0.85% for Euro funds and 0.97% 
for USD funds. The largest difference between Euro and 
USD funds is observed for Equity Market Neutral style 
with Euro funds having an intra-month returns standard 
deviation of 0.39% and USD funds exhibiting a standard 
deviation of 1.18%.

Figure 2 presents an envelope plot for the time series 
of the natural logarithm of the intra-month return stan-

table 2. transition Probabilities for 
Hedge Fund Risk Categories

low high Dead
1 month

low 84.13 13.46 2.41
high 13.56 84.16 2.29

6 month
low 49.54 37.00 13.46
high 37.28 49.60 13.12

12 month
low 38.33 36.68 24.98
high 36.96 38.40 24.64

18 month
low 32.67 32.38 34.96
high 32.62 32.72 34.66
The table reports the probabilities for hedge funds to 
move between high-risk and low-risk groups over 1 up to 
18 months. The funds are sorted into the risk categories 
according to the intra-month standard deviation of daily 
hedge fund returns being above/below the median in a 
given month. The probabilities are expressed in percent. 
***,**, and * indicate that a probability to stay in the 
current risk category is significantly different from the 
probability to leave the category at the 1%, 5%, and 10% 
significance level, respectively. 

table 1. descriptive statistics for average Hedge 
Fund Risk

eURO UsD
# mean(stD) std(stD) # mean(stD) std(stD)

eq Directional 99 0.51 0.30 69 0.75 0.54
eq mkt Neutral 90 0.39 0.36 30 1.18 1.05
emerg mkt 2 0.50 0.03 28 0.48 0.50
event Driven 23 0.34 0.10 11 0.49 0.30
Fixed income 45 0.23 0.22 20 0.38 0.41
global macro 25 0.52 0.31 51 0.54 0.32
mgd Futures 65 0.85 0.75 57 0.97 0.45
multi strat 42 0.32 0.17 34 0.61 0.44
 The table reports the average intra-month daily return standard deviations for 9 
hedge fund styles and two currencies (mean(STD)), as well as its cross-sectional 
standard deviations (std(STD)). The underlying daily returns are measured in 
percent per day. 

Figure 1. total number of Live Hedge Funds with 
daily Reporting Frequency

The figure plots the time series of the total number of live hedge funds reporting 
returns on a daily basis in our sample between October 2001 and April 2011. 
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dard deviations for all hedge funds in our sample, again 
revealing considerable cross-sectional variation in hedge 
fund risk, which does not vanish over time.

The cross-sectional differences in risk-taking persist 
over time. The first order serial correlation of the natural 
logarithm of intra-month return standard deviation is 
positive for 91% of the hedge funds in our sample, with 
51% thereof being statistically significant. This finding 
reveals short-term persistence in the riskiness of hedge 
funds. Investors, however, are often subject to notice 
periods prior to redemption. Our database contains rela-
tively liquid funds and the average notice period prior to 
redemption is only 20 days. But the maximum is 93 days, 
which means there can be a substantial lag between an 
investor’s decision to exit the fund and the actual time 
of redemption. To address this issue, for every month, 
we sort the hedge funds into a high-risk and a low-risk 
group according to their intra-month return standard 
deviation being above or below the median, and esti-
mate the probabilities of transition across the groups 
for different horizons.

Table 2 reports the transition probability matrix. The pro-
bability to stay in the same risk category over the following 
month is much higher than the probability to move to the 
other category, with the difference being highly statistically 
significant. The persistence is common for both high- and 
low-risk funds. We gradually increase the horizon with 
an increment of one month. The probability to stay in 
the current risk category is significantly higher than the 
probability to leave it at all horizons until 18 month, where 
we cannot reject the hypothesis of zero difference between 
the probabilities anymore for the first time.1

Hedge funds seem to stick to a particular risk level for, 
on average, a year and a half. The overall persistence of 
hedge fund risk levels suggests that while substantial 
previous research is focused on time-varying drivers of 
hedge fund risk (e.g. fund value relative to the HWM), 
general cross-sectional differences, which potentially 
arise from differential managerial risk appetites and 
investment strategies, should not be ignored. Such 
cross-sectional differences may play a dominant role in 
portfolios containing hedge funds.

Figure 2. individual time series of Hedge Fund Risk

The figure presents an envelop plot from the individual time series of the natural logarithm of the intra-month standard 
deviations of daily hedge fund returns of all hedge funds in our sample. The sample contains 714 hedge funds that report their 
returns on a daily basis between October 2001 and April 2011.
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 ■ III. Methodology and 
Hypotheses Development

To analyze the determinants of hedge fund risk, we run 
cross-sectional regressions with the dependent variable 
measuring the average level of risk for each hedge fund. 
It is calculated as the natural logarithm of the average 
intra-month standard deviation of daily hedge fund returns 

ln STDi( )( ) .2 The set of explanatory variables includes 

hedge fund characteristics potentially influencing the 
overall fund risk (Xi ) and several control variables (Zi ).

 ln STD X Zi i i i( )= .a b g e+ ¢ + ¢ +  (1)

As the dependent variable (the average intra-month 
return standard deviation) is an estimate of the expected 
return volatility, we compute bootstrapped standard errors 
for our statistical inference on the estimated regression 
coefficients.

Below we review each of the potential determinants 
of hedge fund risk, and formulate testable hypotheses.

iii.1. ManageRiaL inCentives 
and FLexibiLity
Managerial incentives and flexibility can affect the average 

level of risk-taking by hedge funds. The general consensus 
in the literature is that the existence of a HWM provision, 
the levels of incentive and management fees, as well as the 
length of lock-up and notice periods have an impact on the 
managerial risk taking. The empirical as well as the theo-
retical evidence on the directions of the relations between 
these factors and the level of risk is, however, mixed.

Hedge fund managers (especially those with a short 
investment horizon) increase the risk of their investments, 
if their compensation contract is convex, that is, if there 
exists a HWM and managers receive an incentive fee, 
once the fund value is above the HWM by the end of a year 
(Hodder and Jackwerth [2007]). At the same time, as the 
investment horizon increases, the existence of a HWM can 
limit the risk taking, as in this case the manager possesses 
sequential options (Panageas and Westereld [2009]). 
This observation is in line with the theoretical finding by 
Ross [2004], that a convex compensation contract does 
not necessarily lead to increased risk taking. Aragon and 
Nanda [2012] report supporting empirical evidence that 
managers of hedge funds with a HWM provision are less 
likely to shift risk, when their funds underperform. Kolo-
kolova and Mattes [2014] refine this finding and show that 
a HWM mitigates the risk shifting behavior during the 
third quarter of a year, but not during the fourth quarter.

 ■ Hypothesis A: Hedge funds with a HWM provision take less 
risk on average.

The managerial option is more valuable, if hedge fund 
performance fees are high. The performance fees, however, 
are set by managers at their own discretion. Possibly, only 
well performing and highly skilled managers with a well 
established reputation are able to set high performance 
fees. Cassar and Gerakos [2010] also show that mana-

gers of hedge funds with better internal controls charge 
higher fees. The riskiness of the investment strategies 
of reputable and well controlled managers is likely to be 
smaller than that of an average manager.3

 ■ Hypothesis B: Hedge funds charging higher incentive fees 
take less risk on average.

To test Hypotheses A and B, we consider two regression 
specifications using information on the existence of a 
HWM and the incentive fee.

First, we include in the regression the level of the incen-
tive fee (IncFeei) as reported in the database. Second, we 
use a dummy variable for an incentive fee being above the 
median (IncFeeLargei). In both specifications, we use a 
dummy variable indicating funds with a HWM provision. 
It allows us to disentangle the pure effect of the existence 
of a HWM from the impact of high incentive fees.

While the managerial compensation resulting from the 
existence of a performance fee is convex in fund profita-
bility, the compensation generated by the management 
fee is linear in hedge fund size. It pays a fixed percentage 
of the assets under management (AuM) on a pro rata 
temporis basis. Other things being equal, hedge fund 
managers would prefer to increase the size of their funds 
to boost their fee income. There is much evidence in the 
literature on the convexity of the relationship between 
fund performance and consecutive fund flows for mutual 
funds (see Chevalier and Ellison [1997]). Clients tend to 
invest after superior fund performance more actively, 
as compared to divestiture in response to poor fund 
performance. The findings for hedge funds are mixed. 
Agarwal et al. [2004] find a convex relationship, whereas 
Goetzmann et al. [2003] document a concave flow-per-
formance relationship. Ding et al. [2009] reconcile this 
issue, and show that the flow-performance relationship 
is more complex, changing from convex to concave, if a 
hedge fund imposes share restrictions including longer 
lock-up and notice periods and has illiquid securities in 
the portfolio. The higher the management fee, the larger 
is the share of managerial compensation generated by 
the part of the compensation contract that is linear in 
fund size, and, thus, works just like a mutual fund type 
of contract. If hedge fund managers themselves perceive 
the flow-performance relationship as convex, increasing 
fund risk would be a beneficial strategy. The expected 
gains in case of investment success are larger than the 
expected losses in case of investment failure. The hedge 
funds in our sample are rather liquid, with relatively 
loose share restrictions. Most of the funds in our sample, 
for example, do not impose any lock-up period. In fact, 
only seven funds report a non-zero period. According 
to Ding et al. [2009], one could indeed expect a convex 
flow-performance relationship for such funds. Thus, 
we expect hedge funds with high management fees to 
be characterized by a higher level of average fund risk.

 ■ Hypothesis C: Hedge funds charging higher management 
fees take on more risk on average.

In order to empirically capture this relationship, we, 
first, include the level of the management fee as reported 
to the database (MgtFeei ) in the regression. Second, we 

Kolokolova_BM140.indd   9 11/01/16   13:17



Bankers, Markets & Investors nº 140 january-february 201610

How Risky aRe Low-Risk Hedge Funds?

use a dummy variable taking a value of one, if the mana-
gement fee is above the median level (MgtFeeLargei). 
Third, we recognize that the management fee effect can 
be more pronounced for large funds. In addition to the 
management fee dummy, we include the product of the 
dummy variable indicating a management fee above the 
median and a dummy indicating an average fund size 
above the industry median.4

Lock-up and redemption periods imposed by hedge 
funds on their investors assure that hedge fund mana-
gers are more flexible in their investment strategies, as 
the investors cannot demand immediate redemption of 
their shares. Using monthly data, Agarwal et al. [2009] 
find that funds with higher managerial flexibility tend 
to outperform their peers. Higher managerial flexibility 
also makes it easier to implement illiquid investment 
 strategies and take excessive risks. Thus, we expect funds 
with greater managerial flexibility to exhibit higher risk 
levels.

 ■ Hypothesis D:  Hedge funds with longer notice period prior 
to redemption take more risk on average.

We measure managerial flexibility by the length of the 
notice period prior to redemption expressed in months 
as reported to the database. We do not consider lock-up 
periods because only 7 funds report a non-zero period. 
Again, we include the level (Noticei ) and a dummy 
variable indicating a value above the industry median  
(NoticeLargei) into the regression.

Hedge funds operating within large fund-families tend 
to have a lower liquidation probability (e.g., Kolokolova 
[2011] and Aragon and Nanda [2012]). Being to some 
extent protected by the benefits of belonging to a fund-
family, such funds may take higher risks.

 ■ Hypothesis E: Hedge funds from larger fund-families take 
more risk on average.

We capture this effect by a number of funds within a 
family NFundsFamilyi  which measures family size, as 
well as an indicator variable FamilyLargei capturing 
funds belonging to the 50% and 25% of the largest fami-
lies in turn. Here a family is defined as a group of hedge 
funds belonging to the same management company.

iii.2. Fund size and age
Hedge fund managers often start their career operating 

small funds and being rather aggressive in terms of their 
investment strategy and associated risk taking. However, 
as funds grow older and larger, they tend to become more 
conservative. Their outstanding performance tends to 
deteriorate (e.g. Aggarwal and Jorion [2010]) and the 
riskiness of their investments can decline. This is largely 
due to two factors. First, there are diseconomies of scale 
(Goetzmann et al. [2003]). The scope for truly alternative 
strategies and arbitrage opportunities is limited. As hedge 
funds grow larger, the profitable opportunities targeted 
by the management are getting exploited and exhausted. 
The new capital has to be allocated to more conventional 
and liquid investments, which are typically less risky. 
Second, managers of the established larger and older 

funds have more to lose in terms of reputation and fee 
income in the case of fund failure. Thus, the risk taking 
of larger and older funds is expected to be lower relative 
to younger and smaller funds.5

 ■ Hypothesis F: Larger and older hedge funds take less risk on 
average.

Similar to the previously discussed factors, we, first, 
include the average AuM across the life of a hedge fund 

converted to millions USD ln AuMi( )( ) as a measure 

of size, and the age of a fund expressed in years at the 
last available return date (LifeTimei) in the regression. 
Second, we use two indicator variables: a dummy for funds 
being larger than the median fund (ln AuM Largei( ) ) 
and a dummy for funds being older that the median fund 
(LifeTimeLargei ).

iii.3. otHeR deteRMinants 
oF Hedge Fund Risk  
and ContRoL vaRiabLes
The hedge funds in our sample report their returns in 

different currencies with 56% (44%) of all funds repor-
ting in Euro (USD). The average fund return standard 
deviations are different between Euro and USD funds (see 
Table 1) and this difference is highly statistically signifi-
cant. We pool the estimated return standard deviations 
of Euro and USD funds together, but include a dummy 
variable for funds reporting in Euro as a control (Euroi ). 
Eighteen hedge funds (2.60% of our final sample) report 
their returns in Euro but are not domiciled in Europe. 
We include the product of the dummy variable for funds 
reporting in Euro, and another dummy variable indica-
ting non-European domicile, as an additional control  
(EuroNotEuropei).

As long as hedge fund managers do not switch between 
completely orthogonal strategies frequently and major 
alternations in the management teams are rare, the fund 
risk should be largely determined by the implemented 
strategy together with the unobserved managerial risk 
preferences. Hedge funds following different styles, 
therefore, are likely to exhibit different levels of risk. For 
example, the average return standard deviation for Emer-
ging Market funds is likely to be higher than for Equity 
Market Neutral funds, as found by [Chan et al. [2007], 
Table 6.4, p.255]. To capture style variations in the ave-
rage hedge fund risk, we include seven style dummies in 
the regression, one for each hedge fund style excluding 
the largest style (Directional Equity), which serves as the 
reference category.

The hedge fund styles are self reported and style drifts 
might affect their information content.6 We introduce 
two additional controls to better capture the nature of the 
hedge fund strategies. The first is the correlation coef-
ficient between the hedge fund returns and the returns 
on the MSCI World Index over the entire life time of the 
hedge fund (MarketCorri). It proxies for the average 
exposure of a hedge fund to global equity markets. Given 
the distribution of funds over the different styles in our 
sample, the vast majority of all funds can be expected 
to exhibit a positive correlation with the global equity 
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market, and we expect to find a positive coefficient for 
this control variable. Second, we include the standard 
deviation of the logarithms of the intra-month return 
standard deviations over a fund’s life time (STD RISKi( )). 
It captures the likelihood of style drifts and considerable 
risk shifting by the hedge fund managers. The cross-
sectional correlation coefficient between the standard 
deviation of log intra-month STD and its average value of 
-0.13 is significant at the 5% level. Funds that take higher 
risks on average, alter their risk levels less and stick more 
firmly to their risky strategies. Thus, we expect to find 
a negative coefficient on the standard deviation of risk.

The life times of the hedge funds in our sample span 
over different time periods. The riskiness of funds ope-
rating predominantly during the economic boom in 
2005-2006 can substantially differ from the riskiness of 
funds operating during the sub-prime mortgage crisis 
of 2007 and the following financial crisis. To control for 
these differences, the natural logarithm of the average 
intra-month standard deviation of the daily returns on 
the MSCI World Index over the life time of a hedge fund 

ln STD Market i( ( ) )( )  is included in the regression.
Return serial correlation proxies for investment illiqui-

dity and deliberate return smoothing by fund managers 
(Getmansky et al. [2004]). Although return smoothing 
is less likely to be a problem for more transparent hedge 
funds reporting on a daily basis, if it does take place, 
the estimated return standard deviation will be biased 
downwards relative to its true value. At the same time, 
technically, if daily returns follow an AR(1) process, their 
total variance increases in the level of the autocorrelation 
keeping the variance of innovations constant. Hence, we 
include the first order return serial correlation for each 
fund ( ReturnCorri ) as an additional control.

In order to control for possible differences in risk levels 
between live and defunct funds, we include a dummy 
variable (Deadi ), which takes a value of one for hedge 
funds that stop reporting their performance prior to the 
final date of the sample.

 ■ IV. Empirical Results

Table 3 reports the estimation results with bootstrapped 
standard errors for different specifications of Equation 
1.7 With regard to the relationship between the existence 
of a HWM provision and the average risk taking (Hypothe-
sis A), we cannot find any significant results. The indicator 
variable for the existence of the HWM is not significant 
in any of our specifications. There are several reasons 
that can explain this lack of significance. First, there is 
still no consensus in the theoretical literature on whether 
the existence of a HWM should induce higher or lower 
risk taking. It depends on the type of the utility function 
of the manager and there might not be any significant 
effect on average. Second, the relationship between the 
existence of a HWM and the level of risk is not static and 
it depends on other time-varying fund characteristics, 
such as the current position of the fund value relative to 
the HWM. In this case, on the aggregate level there can 
be no clear result. Also, the information content of the 

HMW provision can be covered by the level of the perfor-
mance fee, also included in the regression.

Turning to Hypothesis B, the level of the incentive fee does 
not seem to be a valuable determinant of the average level 
of fund risk due to its low cross-sectional variation, as 

table 3. Cross-sectional 
Regressions of Hedge Fund Risk

 (i) (ii)
Const –1.32 * (–1.92) –1.95 *** (–2.66)

Euro –0.41 *** (–5.96) –0.41 *** (–5.70)

EuroNotEurope +0.21 (+1.07) +0.21 (+1.03)

EqMktNeutral –0.14 (–1.42) –0.18 * (–1.75)

EmergMkt –0.26 (–1.57) –0.30 * (–1.73)

EventDriven –0.42 *** (–2.95) –0.32 ** (–2.29)

FixedIncome –0.92 *** (–7.84) –0.92 *** (–7.76)

GlobalMacro –0.17 (–1.37) –0.08 (–0.65)

MgdFutures +0.44 *** (+4.14) +0.47 *** (+4.56)

MultiStrat –0.31 *** (–2.77) –0.28 *** (–2.61)

MarketCorr +0.61 *** (+5.88) +0.67 *** (+6.06)

STD RISK( ) –0.43 *** (–3.26) –0.34 ** (–2.55)

ln STD Market( ( )) +0.79 *** (+5.76) +0.70 *** (+4.78)

ReturnCorr +0.05 (+0.19) –0.02 (–0.10)

Dead –0.11 (–1.35) –0.03 (–0.40)

HWM –0.01 (–0.18) +0.02 (+0.22)

IveFee –0.01 (–1.57)

IveFeeLarge –0.51 *** (–4.28)

MmtFee +0.26 *** (+6.24)

MmtFeeLarge +0.28 *** (+4.44)

Redem +0.07 * (+1.86)

RedemLarge +0.11 (+1.56)

NFundFamily +0.01 *** (+3.65)
FamilyLarge(25%) +0.24 *** (+2.69)

ln AuM( ) –0.09 *** (–4.48)

ln AuM Large( ) –0.11 * (–1.70)

LifeTime +0.02 (+1.44)

LifeTimeLarge +0.14 * (+1.96)
R–sqr. 0.46 0.44
Rbar–sqr. 0.44 0.42
Nobs 520 520
The table reports estimation results for cross-sectional 
regressions of the natural logarithm of the average intra-
month standard deviation of daily hedge fund returns on a 
set of hedge fund characteristics and a set of controls. The 
t-statistics from bootstrapped standard errors are given in 
parenthesis. ***, **, and * indicate significance at the 1%, 
5%, and 10% level, respectively.
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the majority of hedge funds charge a 20% incentive fee. 
At the same time, the coefficient on the dummy variable 
indicating a fee above the median level is negative and 
highly significant. The result supports the intuition of 
Hypothesis B of a negative relation between the level of the 
incentive fee and hedge fund risk taking. This relation, 
however, is driven only by funds charging a fee above the 
median of 20%, which exhibit lower average risk.

The empirical results strongly support Hypothesis C of 
a positive relation between the level of the management 
fee and average fund risk taking. The loadings on both 
corresponding variables are positive and highly signi-
ficant (+0.26 and +0.28, respectively). Hedge funds 
charging higher management fees tend to take higher 
risks, which is consistent with managerial incentives to 
exploit the convex flow-performance relationship and 
increase the fund size.

Managerial discretion measured by the length of the 
notice period is positively related to fund risk supporting 
Hypothesis D. On the aggregate level, funds imposing 
longer notice periods do take higher risks. The loading 
on the length of the notice period of +0.07 is significant 
at the 10% level.

Supporting Hypothesis E, we find that the family size is 
positively related to risk taking. The loading on the num-
ber of funds within the family of +0.01 is significant at 
the 1% level. The effect is driven, however, by the largest 
families only. The indicator variables for funds belonging 
to the 50% largest families is not significant in untabu-
lated results. The dummy variable capturing funds from 
25% largest families is highly significant with a loading 
of +0.24 as reported in Column II of Table 3.

Fund size is negatively related to the risk taking, consis-
tent with Hypothesis F. The loading on the natural loga-
rithm of the average AuM is -0.09 and significant at the 
1% level. The loading on the corresponding large-fund 
dummy of -0.11 is significant at the 10% level indicating 
that the relation is not driven by large funds only. Inclu-
ding an interaction term between the high management 
fee dummy and the large fund size dummy does not 
reveal any significant difference between the partial and 
the average effects and is dropped from the regression.

There is some evidence on a positive relation between 
fund life time and fund risk. The dummy variable for life 
times above the median is positive (+0.14) and significant 
at the 10% level. This contradicts the previously developed 
intuition in Hypothesis F. It seems that the liquid hedge 
funds reporting returns on a daily basis initially indeed 
take lower risks. However, as funds grow older, they turn 
to riskier strategies, as was also found in Li and Mehran 
[2009] for funds of hedge funds.

Looking at other determinants of the average fund 
risk, we find considerable variation in fund risk taking 
with respect to fund style. The Managed Futures funds 
are the riskiest in our sample with the corresponding 
loading varying between +0.44 and +0.47 being highly 
significant and the Fixed Income funds exhibit the lowest 
overall risk with a highly significant coefficient of -0.92. 
The summary statistics in Section 2 already revealed that 
Euro funds are less risky, which results in a negative and 
significant loading on the corresponding dummy, but a 

non-European domicile for Euro funds does not have 
any significant impact.

The two further factors included to control for hedge 
fund style (MarketCorr  and STD RISK( )) are both 
highly statistically significant and show the expected 
signs. Funds having a higher return correlation with the 
market tend to be riskier, whereas funds with volatile risk 
levels take lower risk on average.

A positive and significant coefficient on the mean mar-
ket risk over the fund life corresponds to hedge fund risk 
moving in line with market risk. The control for illiquidity 
and return smoothing, as well as the dead fund dummy 
are not significantly different from zero.

Overall, our analysis suggests that the average level of 
risk does vary considerably across hedge funds. Larger 
funds as well as funds charging above median incentive 
fees tend to be less risky, whereas funds with longer notice 
periods prior to the redemption and funds belonging to 
larger families can implement riskier investment strate-
gies. The strongest effect by any means is documented 
for management fees. Higher management fees induce 
higher average risk taking by hedge funds’ managers.8

 ■ V. Robustness

In this section we perform several robustness checks. 
First, we exclude some of the control variables which 
capture hedge fund style. Then, we measure fund risk 
relative to market risk. Next, we consider different sub-
samples and exclude the crisis period. Finally, we repeat the 
analysis separately for funds reporting in Euro and USD.

v.1. eMPiRiCaL ResuLts exCLuding 
ContRoL vaRiabLes
In Section 3.3, we include two control variables into 

the regression. The correlation between the returns of 
hedge fund i  and the market returns (MarketCorri) 
serves as a data driven proxy for investment style. The 
standard deviation (over fund’s life time) of the natural 
logarithm of the intra-month return standard devia-

tion STD RISKi( )( ) controls for unstable risk taking 

potentially resulting from style drifts. Together with the 
included dummy variables for self reported styles, these 
two variables capture the part of the overall fund risk, 
related to fund investment strategy.

In order to assess the stability of our results, we systema-
tically drop these control variables from our regression. 
The corresponding estimation results in Table 3 show, 
that the key cross-sectional differences in the average 
levels of hedge fund risk remain highly significant. Hedge 
fund risk increases in the level of the management fee as 
well as the length of the notice period, and it decreases 
with fund size. We conclude that our main findings are 
robust to variations in the control variables capturing 
investment style.

Considering the actual controls, we see that the return 
correlation with the market indeed partially captures 
style effects. The exclusion of this variable changes the 
 estimated loadings on the style dummies. The most 
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pronounced effect is documented for the Equity Market 
Neutral funds. In Table 3, the loadings on the style dummy 
are only significant at the 10% level in one case. As Equity 
Market Neutral funds exhibit low correlation with the 
market, they were unaffected by the large positive loading 
on MarketCorr in Table 3, in contrast to other styles. 
Thus, other things being equal, Equity Market Neutral 
funds exhibit lower levels of risk than their peers having 
higher return correlation with the market. This effect 
translates into a negative and highly significant loading 
on the Equity Market Neutral style dummy in Table 3, 
when MarketCorr  is dropped from the regression. 
The loading gains significance and its estimated value 
varies from -0.25 to -0.31 depending on the regression 
specification. Comparing the results including and exclu-
ding STD RISK( ) (Table 3 vs. Columns (III) and (IV) 
in Table 4), we do not find evidence of any significant 
changes. Although the coefficient on the STD RISK( ) 
is highly significant in Table 3, the R2  drops only slightly 
when this variable is dropped from the regression.

v.2. ReLative MeasuRe oF Hedge 
Fund Risk
In this subsection, we define hedge fund risk not in 

absolute terms, but relative to market risk. We now mea-
sure risk as the natural logarithm of the average ratio of 
the funds’ intra-month return standard deviation over 
the intra-month standard deviation of returns on the 
MSCI-world index over the same month

 RISKM ln
STD

STD Marketi
i t

t

=
( )

.,
Ê

Ë
ÁÁ

ˆ

¯
˜̃  (2)

The key difference with respect to the results reported  
in Table 3 is that the market risk variable 

ln STD Market
i

( )( )  is no longer significant in this 

regression. It is not surprising, as market risk is taken out 
from the dependent variable right away. The remaining 
results remain stable, and are not tabulated.

5.3. exCLuding Funds witHout 
inCentive Fee
We repeated the cross-sectional analysis excluding 30% 

of hedge funds that do not report a positive incentive 
fee. The results remain very similar to the ones for the 
complete sample reported in Table 3. The largest change 
is in the loading on the dummy variable IveFeeLarge, 
which increases in absolute terms from -0.51 to -0.55, 
and remains highly significant.

v.4. exCLuding tHe CRisis PeRiod
In this subsection, the cross-sectional analysis is repeated 

on a pre-crisis subsample, excluding data after July 2007. 
The results reported in Table 5 are consistent with the 
ones from Table 3 and seem to be even more pronounced. 
Most of the significant coefficients increase in absolute 
values. The main difference is that the interaction dummy 
variable for funds reporting their performance in Euro 
while not being domiciled in Europe gains statistical 

significance and is positively related to hedge fund risk. 
Fund life time gains marginal significance an is loosely 
positively related to the average fund risk. Fund-family 
size, on the contrary, looses significance.

v.5. individuaL RegRessions FoR 
euRo and usd Funds
In this section we repeat the analysis for the samples of 

funds reporting in Euro and USD separately. Funds that 
provide returns in different currencies presumably target 
investors from different regions, which may have different 
preferences with respect to the risk-return tradeoff. The 
estimation results are reported in Table 6. They reveal 
some differences between the Euro and USD funds in 
terms of the determinants of their average risk taking.

The negative relation between the incentive fee and fund 
risk is pronounced only for Euro funds. It is not signifi-
cant for the USD funds. There are no USD funds in our 
sample that charge incentive fees above 20% and also 
report AuM. Thus, we drop the variable IveFeeLarge  
when analyzing USD funds. The effect of the manage-
ment fee is stable and highly significant for both Euro 
and USD funds. The loadings on the level of the mana-
gement fees vary from +0.21 for Euro funds to +0.27 for 
USD funds; and for MgtFeeLarge they vary from +0.23 
for Euro funds to +0.35 for USD funds. All loadings are 
significant at the 1% level.

Notice period prior to redemption is positively and 
significantly related to the average fund risk of Euro funds, 
but the significance weakens, presumably because of the 
reduced sample. This variable has no significant rela-
tion to the risk of USD funds. Fund-family size remains 
positively related to the riskiness of hedge funds, but the 
loadings are statistically significant for Euro funds only.

The negative relation between fund size and the average 
risk seems to be largely driven by Euro hedge funds. The 
loading on ln AuM( ) of -0.13 is highly significant. For 
USD funds, the corresponding loadings, albeit still nega-
tive, are not statistically significant. At the same time, the 
loading on LifeTimeLarge  for USD funds of +0.25 is 
significant at the 5% level (Column (4) of Table 4), sug-
gesting that older funds reporting their returns in USD 
exhibit higher average risk taking.

With respect to fund styles, the estimation results 
indicate that even though hedge funds declare the same 
style, the nature of the styles may differ depending on 
whether they are offered to investors requiring Euro or 
USD returns. For example, the Equity Market Natural 
USD funds are the riskiest among USD funds, whereas 
the loading on this strategy is not statistically significant 
for Euro funds. Multi Strategy funds exhibit the lowest 
risk within the USD group of funds, but their riskiness is 
not statistically different from Equity Directional funds 
(which are used as a base case) for Euro funds. Fixed 
Income and Managed Futures funds seem to be more 
consistent across currencies, with the corresponding 
loadings being similar in their magnitude.

Other control variables, such as return serial correlation, 
correlation with market returns, and standard deviation of 
fund risk have consistent impacts on Euro and USD funds.
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table 4. Cross-sectional Regressions of Hedge Fund Risk excluding Controls

 (i) (ii) (iii) (iv) (v) (vi)
Const –0.74 (–1.07) –1.08 (–1.44) –1.99 *** (–2.98) –2.32 *** (–3.26) –1.62 ** (–2.36) –1.54 ** (–2.03)

Euro –0.45 *** (–6.10) –0.47 *** (–6.23) –0.43 *** (–6.31) –0.44 *** (–6.21) –0.49 *** (–6.44) –0.51 *** (–6.79)

EuroNotEurope +0.20 (+0.96) +0.21 (+0.98) +0.18 (+0.87) +0.18 (+0.83) +0.15 (+0.68) +0.16 (+0.73)

EqMktNeutral –0.28 *** (–2.71) –0.31 *** (–3.00) –0.11 (–1.08) –0.14 (–1.41) –0.25 ** (–2.48) –0.28 *** (–2.64)

EmergMkt –0.38 ** (–2.27) –0.43 ** (–2.41) –0.28 (–1.62) –0.32 * (–1.81) –0.42 ** (–2.44) –0.47 *** (–2.68)

EventDriven –0.31 ** (–2.22) –0.24 (–1.63) –0.46 *** (–3.24) –0.35 ** (–2.32) –0.36 ** (–2.33) –0.28 * (–1.84)

FixedIncome –1.04 *** (–8.63) –1.04 *** (–8.41) –0.92 *** (–7.42) –0.92 *** (–7.77) –1.06 *** (–8.78) –1.06 *** (–8.57)

GlobalMacro –0.20 * (–1.68) –0.11 (–0.89) –0.16 (–1.24) –0.07 (–0.59) –0.20 (–1.47) –0.11 (–0.81)

MgdFutures +0.31 *** (+3.09) +0.35 *** (+3.42) +0.49 *** (+4.74) +0.52 *** (+5.13) +0.36 *** (+3.32) +0.41 *** (+3.89)

MultiStrat –0.45 *** (–4.02) –0.43 *** (–3.78) –0.31 *** (–2.68) –0.27 ** (–2.48) –0.47 *** (–4.30) –0.44 *** (–3.96)

MarketCorr +0.69 *** (+6.66) +0.73 *** (+6.44)

STD RISK( ) –0.60 *** (–4.63) –0.50 *** (–3.68)

ln STD Market( ( )) +0.84 *** (+6.16) +0.81 *** (+5.30) +0.69 *** (+5.08) +0.66 *** (+4.52) +0.70 *** (+5.05) +0.75 *** (+4.86)

ReturnCorr +0.20 (+0.84) +0.10 (+0.40) +0.01 (+0.03) –0.05 (–0.21) +0.17 (+0.75) +0.07 (+0.26)

Dead –0.12 (–1.63) –0.05 (–0.65) –0.19 *** (–2.61) –0.10 (–1.44) –0.24 *** (–3.28) –0.16 ** (–2.19)

HWM +0.00 (+0.02) +0.02 (+0.30) +0.03 (+0.34) +0.04 (+0.56) +0.06 (+0.76) +0.06 (+0.85)

IveFee –0.01 (–1.50) –0.01 * (–1.66) –0.01 * (–1.78)

IveFeeLarge –0.50 *** (–4.03) –0.53 *** (–4.44) –0.53 *** (–4.23)

MmtFee +0.26 *** (+6.27) +0.25 *** (+6.00) +0.25 *** (+6.12)

MmtFeeLarge +0.28 *** (+4.18) +0.27 *** (+4.15) +0.27 *** (+3.87)

Redem +0.08 * (+1.89) +0.06 (+1.57) +0.06 * (+1.70)

RedemLarge +0.14 ** (+1.98) +0.12 * (+1.74) +0.16 ** (+2.09)

NFundFamily +0.01 *** (+3.35) +0.01 *** (+3.66) +0.01 *** (+3.22)
FamilyLarge(25%) +0.17 * (+1.83) +0.25 ** (+2.48) +0.17 * (+1.70)

ln AuM( ) –0.09 *** (–4.47) –0.09 *** (–4.36) –0.09 *** (–4.11)

ln AuM Large( ) –0.06 (–0.87) –0.11 * (–1.68) –0.05 (–0.74)

LifeTime +0.01 (+0.47) +0.01 (+1.21) +0.00 (+0.04)

LifeTimeLarge +0.06 (+0.82) +0.11 (+1.53) +0.00 (+0.04)
R–sqr. 0.43 0.40 0.45 0.44 0.41 0.39
Rbar–sqr. 0.41 0.38 0.43 0.41 0.38 0.36
Nobs 520 520 520 520 520 520
The table reports estimation results for cross-sectional regressions of the natural logarithm of the average intra-month standard deviation of daily hedge 
fund returns on a set of hedge fund characteristics and a set of controls. Compared to the base line cross-sectional regression, two control variables that 
capture hedge fund style and style drift are systematically dropped from the regression. The t-statistics from bootstrapped standard errors are given in 
parenthesis. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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v.6. styLe vaRying eFFeCts oF 
Hedge Fund CHaRaCteRistiCs
In this section, we further test if hedge funds that follow 

different styles exhibit different sensitivities to analyzed 
risk-determinants, such as, e.g., management fees. To 
allow for style variation of factor loadings, we re-esti-
mate the regression from Equation 1, in which, together 
with fund characteristics (X -s), we include interaction 
terms between those characteristics and style dummies. 
The Equity Direction style is used as a baseline category. 
The interaction term with this style is dropped from the 
regression to avoid multicollinearity. We estimate mul-
tiple regressions, including interaction terms with each 
factor in turn. Table 7 reports the estimates of the loa-
dings on the interaction terms together with the baseline 
category loading. For the sake of brevity, we report only 
significant estimates.9

Overall, there is some variation in factor loadings across 
hedge fund styles, but in most cases the signs are consis-
tent with the results reported in Table 3. The most stri-
king results are associated with the Event Driven funds, 
though. In the majority of regressions, the differences 
between the loading for the Event Driven funds and the 
baseline category are statistically significant and they 
often suggest opposite relations between factors and 
fund risk as compared to other funds. This holds for 
the HWM, incentive fee, fund size, and fund life time. In 
contrast to most of other styles, Event Driven funds in our 
sample exhibit higher average risk if they have a HWM 
provision, charge higher incentive fees, are of bigger size 
but of younger age. Another instance of sign flipping is 
found for Fixed Income funds, which also show negative 
relation between fund life time and risk.10

 ■ VI. Conclusion

This paper investigates the cross-sectional differences 
in hedge fund risk and it complements the vast research 
analyzing dynamic changes in hedge fund risk taking. 
We particularly focus on liquid hedge funds that report 
their returns on a daily basis to Bloomberg. Such funds, 
which provide favorable redemption terms to investors, 
are gaining popularity among institutional investors. 
Their number has risen by a factor of ten over the last 
decade. Hedge fund risk, measured as the intra-month 
return standard deviation, exhibits strong cross-sectional 
variation and is highly persistent. It is, thus, vital for risk 
management to assess the average risk levels of funds 
together with the dynamic risk changes in response to 
managerial incentives, widely discussed in the literature.

We find that besides the hedge fund style, the management 
and incentive fees, the length of the notice period prior 
to redemption, fund-family characteristics, and fund size 
drive the cross-sectional variation in the average level of 
hedge fund risk. Funds with higher incentive fees (with the 
exception of Event Driven funds) take on less risk, which 
is consistent with them trying to increase the chances 
for long-term survival. Funds with higher management 
fees, on the contrary, take more risk, consistent with their 

table 5. Cross-sectional 
Regressions of Hedge Fund Risk 
excluding the Crisis

 (i) (ii)
Const –7.05 *** (–2.69) –3.57 * (–1.69)

Euro –0.70 *** (–5.24) –0.59 *** (–4.21)

EuroNotEurope +0.81 ** (+2.32) +0.67 ** (+1.98)

EqMktNeutral –0.15 (–0.62) –0.32 (–1.35)

EmergMkt –0.43 (–1.40) –0.47 (–1.46)

EventDriven –0.98 *** (–2.67) –0.82 ** (–2.22)

FixedIncome –0.68 *** (–2.96) –0.69 *** (–3.22)

GlobalMacro –0.01 (–0.04) +0.04 (+0.14)

MgdFutures +0.51 ** (+2.48) +0.57 *** (+2.75)

MultiStrat –0.29 (–1.13) –0.28 (–1.08)

MarketCorr +0.33 (+1.28) +0.31 (+1.22)

STD RISK( ) –0.69 ** (–2.44) –0.54 ** (–2.05)

ln STD Market( ( )) –0.33 (–0.69) +0.35 (+0.86)

ReturnCorr +0.65 (+1.49) +0.53 (+1.10)

Dead –0.11 (–0.74) –0.22 (–1.62)

HWM +0.21 (+1.38) +0.03 (+0.25)

IveFee –0.02 ** (–2.25)

IveFeeLarge –0.60 *** (–2.68)

MmtFee +0.32 *** (+4.05)

MmtFeeLarge +0.53 *** (+4.26)

Redem +0.06 (+1.07)

RedemLarge +0.24 ** (+2.04)

NFundFamily +0.00 (+1.00)
FamilyLarge(25%) +0.15 (+0.85)

ln AuM( ) –0.07 ** (–2.11)

ln AuM Large( ) –0.19 (–1.46)

LifeTime +0.04 * (+1.72)

LifeTimeLarge +0.06 (+0.43)

R–sqr. 0.52 0.54
Rbar–sqr. 0.46 0.48
Nobs 187 187
The table reports estimation results for cross-sectional 
regressions of the natural logarithm of the average intra-
month standard deviation of daily hedge fund returns on 
a set of hedge fund characteristics and a set of controls. 
Compared to the base line cross-sectional regression, the 
financial crisis (starting from June 30th, 2007 onwards) 
is excluded from the sample period. The t-statistics from 
bootstrapped standard errors are given in parenthesis. 
***, **, and * indicate significance at the 1%, 5%, and 
10% level, respectively. 
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table 6. Cross-sectional Properties of average Risk for Hedge Fund Risk 
with different Currencies 

euro UsD
i ii iii iv

 coeff. t-stat coeff. t-stat coeff. t-stat coeff. t-stat
Const –2.60 *** (–2.92) –3.43 *** (–3.49) –1.76 * (–1.85) –2.34 ** (–2.31)

Euro +0.22 (+1.12) +0.20 (+0.93)

EuroNotEurope –0.16 (–1.36) –0.17 (–1.40) +0.68 *** (+3.56) +0.55 *** (+2.76)

EqMktNeutral +0.43 (+0.90) +0.45 (+0.94) –0.42 *** (–2.89) –0.46 *** (–3.04)

EmergMkt –0.29 * (–1.85) –0.23 (–1.36) –0.39 (–1.07) –0.66 * (–1.86)

EventDriven –0.82 *** (–5.44) –0.79 *** (–5.48) –0.82 *** (–4.45) –1.02 *** (–5.67)

FixedIncome +0.07 (+0.40) +0.31 * (+1.73) –0.06 (–0.38) –0.18 (–1.16)

GlobalMacro +0.48 *** (+3.69) +0.61 *** (+4.68) +0.38 *** (+2.62) +0.22 (+1.55)

MgdFutures –0.22 (–1.54) –0.14 (–1.04) –0.43 *** (–2.73) –0.52 *** (–3.36)

MultiStrat +0.61 *** (+4.62) +0.67 *** (+4.72) +0.55 *** (+3.43) +0.58 *** (+3.50)

MarketCorr –0.49 *** (–3.14) –0.41 ** (–2.46) –0.30 (–1.34) –0.32 (–1.50)

STD RISK( ) +0.56 *** (+3.14) +0.46 ** (+2.30) +0.82 *** (+4.26) +0.67 *** (+3.33)

ln STD Market( ( )) –0.05 (–0.19) –0.17 (–0.58) +0.49 (+1.31) +0.52 (+1.34)

ReturnCorr –0.15 (–1.56) –0.11 (–1.15) +0.02 (+0.16) +0.06 (+0.59)

Dead –0.01 (–0.15) –0.10 (–1.12) +0.17 (+1.52) +0.31 *** (+2.91)

HWM –0.01 ** (–2.22) +0.01 (+1.27)

IveFee –0.49 *** (–3.88)

IveFeeLarge +0.21 *** (+4.24) +0.27 *** (+4.25)

MmtFee +0.23 *** (+2.71) +0.35 *** (+3.45)

MmtFeeLarge +0.08 * (+1.81) –0.00 (–0.02)

Redem +0.12 (+1.37) +0.01 (+0.12)

RedemLarge +0.02 *** (+3.78) +0.00 (+1.39)

NFundFamily +0.20 * (+1.67) +0.21 (+1.46)
FamilyLarge(25%) –0.13 *** (–4.52) –0.03 (–0.99)

ln AuM( ) –0.09 (–1.02) –0.02 (–0.20)

ln AuM Large( ) +0.02 (+1.11) +0.01 (+0.69)

LifeTime +0.08 (+0.89) +0.25 ** (+2.24)

LifeTimeLarge 0.43 0.40 0.64 0.63
R–sqr. 0.40 0.36 0.59 0.58
Rbar–sqr. 364 364 156 156
Nobs 520 520 520 520
The table reports the estimation results for the cross-sectional regression of the natural logarithm of the average intra-month 
standard deviation of daily hedge fund returns on various sets of hedge fund characteristics for funds reporting in USD and Euro 
separately. The t-statistics from bootstrapped standard errors are given in parenthesis. ***, **, and * indicate significance at 
the 1%, 5%, and 10% level, respectively. 
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managers exploiting the convex flow-performance rela-
tionship in order to increase fund size. Investors should 
therefore be aware that a high management fee does not 
only, ceteris paribus, decrease their post-fee return, but 
can also induce increased risk taking. Also, funds with 
stronger managerial protection, such as longer notice 
periods prior to redemption and belonging to big fund 
families, generally take higher risks, whereas larger funds 
exhibit lower risk levels. ■

1 We repeat the analysis for high-risk and low-risk funds separately, for USD and 
Euro funds separately, as well as for changes in risk from December (one year) to 
January (the next year) only. The results remain virtually unchanged.

2 In this paper, we deliberately focus on the average level of risk. An alternative 
approach would be to incorporate time-series dynamics too using a panel model. 
See Darolles [2014] for an example of simple panel regression analysis of hedge 
fund returns.

3 At the same time, Kouwenberg and Ziemba [2007] argue, that loss averse managers 
with higher incentive fees tend to increase the risk of their investments. They find 
supporting empirical evidence using the Zurich hedge fund universe for both hedge 
funds and funds of funds.

4 There are 61 hedge funds that do not report a management fee and we set the fee 
to zero here. The results do not change, if we exclude the funds from the analysis.

5 There is, however, contrasting evidence for funds of hedge funds by Li and Mehran 
[2009], who show that younger funds of funds exhibit less total and less systemic 
risk taking.

6 Gibson and Gyger [2007] provide a detailed discussion on hedge fund style 
classification.

7 We include only those funds in the regression analysis for which the complete set of 
control variables can be computed, including the assets under management. This 
reduces the sample to 520 funds.

8 To check for the robustness of our results, we repeat the cross-sectional analysis 
using the residuals from a regression of the daily hedge fund returns on the 
four factors from Carhart [1997], instead of using the returns themselves. The 
unreported results are consistent with the ones from Table 3.

9 The full set of results is available from the authors upon request.
10 We do not emphasize the results for Emerging Market funds, as there are only 2 

such funds in our sample.

table 7. style varying Loadings on 
Hedge Fund Characteristics

 HWM

Average –0.01 (–0.18)
Baseline style (Eq Directional)  +0.07  (+0.47)
Eq Mkt Neutral  –0.33*  (–1.67) 
Event Driven  +0.67**  (+1.96)

IveFee

Average –0.01 (–1.57)
Baseline style (Eq Directional)  –0.02**  (–2.04)
Event Driven  +0.04**  (+2.25)

MgtFee

Average +0.26 *** (+6.24)
Baseline style (Eq Directional)  +0.24***  (+2.69)
Fixed Income  +0.30* (+1.76)

ln AuM( )

Average –0.09 *** (–4.48)
Baseline style (Eq Directional)  –0.11** ( –2.54)
Emerg Mkt +0.28** (+2.01)
Event Driven +0.16*  (+1.70)

ln AuM Large( )

Average –0.11 * (–1.70)
Baseline style (Eq Directional)  –0.21* (–1.70)
Event Driven +0.81** (+2.32)

RedemLarge

Average +0.11 (+1.56)
Baseline style (Eq Directional) +0.05 (+0.38)
Event Driven +0.68* (+1.87)
Global Macro +0.53** (+2.08)

LifeTime

Average +0.02 (+1.44)
Baseline style (Eq Directional)  +0.04* (+1.86)
Event Driven –0.17*** (–2.89)
Fixed Income –0.09** (–2.44)
Global Macro +0.10* (+1.96)

LifeTimeLarge

Average +0.14 * (+1.96)
Baseline style (Eq Directional)  +0.19 (+1.35)
Event Driven  –1.13*** (–3.16)
Global Macro  +0.62** (+2.43)

NFundFamily

Average +0.01 *** (+3.65)
Baseline style (Eq Directional)  –0.01* (–1.87)
Eq Mkt Neutral  +0.03*** (+3.64)
Event Driven  +0.09*** (+3.86)
Fixed Income  +0.02** (+2.12)
Global Macro +0.04*** (+3.58)
Mgd Futures +0.02** (+2.15)
Multi Strat +0.04** (+2.24)
The table reports the significant estimates of the interaction 
terms between hedge fund fixed characteristics and style 
dummies. In each panel, “Average’’ is the estimated loading 
on the corresponding fixed factor as reported in Table 3. 
The “Baseline style’’ is the estimated loading on the factor 
for Equity Directional funds, which serves as a reference 
category. Other reported values are the interaction terms 
between the factor and style dummies that capture the 
difference between the loading on the baseline style and the 
other styles. The t-statistics from bootstrapped standard 
errors are given in parenthesis. ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. 
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