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We analyze how hedge fund attributes affect performance and the decision to offer a hurdle rate and 
high-watermark. Our results indicate that hurdle rate and high-watermark act as restrictions on fee 
collection rather than incentives. Hedge funds that take riskier positions are more likely to offer a hurdle 
rate and high watermark. Controlling for fund size, our results also suggest that hedge funds that collect 
high performance fees are more likely to outperform those that collect low performance fees. Using three 
different measures of hedge fund performance in our cross sectional analysis and taking into account the 
risk profiles associated with different investment strategies, we confirm our results. 
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Hurdle Rates and High-Watermarks: Incentives or Restrictions? 

INTRODUCTION 

This paper investigates how hedge fund attributes affect performance with respect to the decision to 
offer specific managerial incentive schemes such as a hurdle rate and a high-watermark, which are 
common incentive schemes in the hedge fund industry. In contrast to many other investment vehicles and 
alternatives such as ETFs and mutual funds, hedge funds are not automatically open to all the investors 
who want to commit funds. Many hedge funds require investors to put up a minimum and often a 
significant amount as the initial investment, ranging from as low as $10,000 to as high as $10,000,000 or 
more. A common range is $250,000 and $500,000, which is likely to attract wealthy and sophisticated 
investors, many of whom are well informed about the distinct features of hedge funds. These include the 
level of risk, leverage, investment strategies, the often substantial amount of management and 
performance fees attached to hedge funds and restrictions on withdrawing funds. To attract investors, 
hedge fund managers often agree to modest fees until a certain return level is achieved. Traditionally, 
hurdle rates and high-watermarks are considered to be incentives in a way that if a certain level of return 
is achieved, investors pay part of their returns as a reward to the fund management team. In principle, 
hurdle rates and high-watermarks are devised for the same purpose: to protect investors� wealth and to 
promote better performance. A hurdle rate is a minimum rate of return that fund managers must achieve 
to collect performance fees without having to consider historical performance. A high-watermark requires 
fund managers to restore previous losses before collecting performance fees. A high-watermark 
performance fee structure is a stricter provision favoring investors. A majority of existing studies argue 
that better managerial incentives such as a hurdle rate and/or high-watermark should result in better 
performance (e.g. Arya and Mittendorf, 2005; Panageas and Westerfield 2009; and Agarwal, Daniel and 
Naik, 2009). On the other hand, incentives may also act as restrictions for managers and have no positive 
effect on performance (Soydemir, Smolarski, and Shin, 2014). 

In this study, we first take into account biases commonly associated with hedge fund databases, as 
well as the risk associated with investment strategies when measuring performance of individual hedge 
funds. Utilizing a multinomial logistic regression model, we simultaneously examine hedge fund 
attributes that lead fund manager to offer a hurdle rate and/or high-watermark.  We examine how hedge 
fund performance is affected by hurdle rates and high-watermarks and incorporate the use of leverage, 
fees, restrictions on redemption and size in our analysis. Investors are interested in whether hedge fund 
attributes affect hedge fund performance as originally envisioned. If not, investors may modify their 
portfolios. In measuring performance, we allow for distinct characteristics of a variety of investment 
strategies using the optimal investment strategy model developed by Shin et al. (2012). The model 
reflects unique hedge fund investment strategies and risk exposures and take into account changes in 
market situations by capturing dynamic time-varying performance. Therefore, we can expect higher 
accuracy in measuring hedge fund performance compared to other models, which commonly assume a 
constant investment strategy. 

The results indicate that funds, which take risky positions and collect high performance fees, tend to 
offer a hurdle rate and a high-watermark suggesting that these are tools to assure investors that their 
money is safe from unreasonable fees. They also provide restrictions on fund managers� ability to collect 
fees. The variable lockup period significantly affects the likelihood of offering a hurdle rate but not a 
high-watermark.  We find that a high-watermark is negatively related to hedge fund performance while 
hurdle rate has no significant effect on performance.  Our finding that hurdle rate and high-watermark 
incentives are not working properly is contrary to Arya and Mittendorf (2005), Panageas and Westerfield 
(2009) and Agarwal et al. (2009) all of whom suggest that hurdle rate and high-watermark work as 
incentives. We support the idea that hurdle rate and high-watermark schemes are at least not incentives to 
fund managers. In addition, they can limit investment decisions by acting as potential restrictions. 
Specifically, we find that performance fee is the only incentive with a significant and positive relationship 
with performance. Lastly, lockup period positively affects hedge fund performance showing that 
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managers who invest in more illiquid assets enhance fund performance through the illiquidity premium, 
alternatively allowing managers more discretion in deciding when to close out a position.  

The rest of the paper is structured as follows. In section two, the literature is reviewed resulting in 
proposed hypotheses. Section three explains the data and descriptive statistics. In section four, we 
elaborate on the econometric methodology, which is followed by a discussion of the empirical results in 
section five. Section six concludes. 

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

Hurdle Rate and High-Watermark  
Soydemir et al. (2014) is, to the best of our knowledge, the only paper examining factors that lead 

hedge fund managers to offer a hurdle rate. They find that investment strategies significantly affect hedge 
fund managers� decision whether or not to offer a hurdle rate. They also show that attributes such as 
performance and management fees and the degree of leverage are significantly associated with the 
decision. However, the design of their study suggest a potential endogeneity problem. To avoid this 
potential issue, we correct for this problem by taking both the hurdle rate and high-watermark into 
account. Based on our analysis and previous research, we argue that the following factors affect the 
decision to offer a hurdle rate and/or high-watermark. 

 
Hypothesis 1-1. Investment strategies defined by the level of risk have no effect on the likelihood of 
offering a hurdle rate and/or high-watermark. 

Depending on the investment strategies that individual hedge funds choose, the level of risk and 
degree of leverage may vary. Since hedge fund managers announce their investment strategies, risk 
profiles are well-known to investors. Hedge funds with relatively risky investment strategies are more 
likely to attempt to ensure investors that their money is safe. Providing a hurdle rate and/or high-
watermark may signal that the fund will surely be able to achieve its stated level of return. In addition, 
investors may feel that their funds are protected given that fund managers cannot collect fees unless they 
meet certain minimum return levels.  

Hypothesis 1-2. Management fee is not related to, and performance fee is positively related to offering a 
hurdle rate and/or high-watermark.  

Since a performance fee is paid when managers achieve the stated level of return, it should be 
positively related to offering a hurdle rate and/or high-watermark. Management fees are paid to cover 
operating costs and are unlikely to have a significant effect on offering a hurdle rate and/or high-
watermark. However, funds may misappropriate management fees for a significant part of managers� 
profits. Therefore, hedge funds charging investors a high management fee may be prone to collecting 
lower performance fees and, consequently, be less likely to offer a hurdle and/or high-watermark. 

Hypothesis 1-3. Funds with stronger restrictions on redemptions are no more likely to offer a hurdle rate 
and/or high-watermark compared to those with relatively weaker restrictions. 

Hedge funds generally attempt to keep invested funds as long as possible and devise various 
restrictions, such as lockup period, redemption period and redemption fees to limit investors� withdrawal 
capabilities. These restrictions give hedge fund managers a substantial discretion that greatly facilitates 
their investment and operating activities. From the investors� point of view, these restrictions pose a risk. 
We can therefore expect that investors are more reluctant to invest in hedge funds with higher levels of 
restrictions. To alleviate investors� concern, hedge fund managers need to offer incentives or provisions 
that alleviate these anxieties. Aragon and Qian (2010) find that hedge funds with stronger restrictions with 
respect to redemption fees are more likely offer a high-watermark. 
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Agency Theory, Signaling and Hedge Fund Performance 
According to standard agency theory, higher compensation leads to superior performance. Kambhu, 

Schuermann, and Stiroh (2007) claim that due to information asymmetry between fund managers and 
investors, agency problems may exist within hedge funds. Agarwal et al. (2009) create a new proxy for 
managerial incentives, an �option delta� based on Black and Scholes (1973)�s option pricing model for 
European call options, and test their hypothesis using agency theory as a theoretical basis. They find a 
positive relationship between the option delta and performance, as well as a positive relationship between 
high-watermark and hedge fund performance. Similarly, Ray (2009) defines compensation system for 
hedge fund managers as holding call options, and analyze the effects of high-watermarks on fund 
performance and risk. He found that as net asset values of hedge funds become less than the required 
high-watermark, the expected Sharpe ratio decreases and the standard deviation increases. Increased risk 
may indicate that fund managers whose assets decrease below the standard high-watermark will likely 
take greater risk to recoup losses to be able to collect incentive fees. On the contrary, Aragon and Nanda 
(2010) find that poorly performing hedge funds simultaneously classified as less likely to be liquidated 
are significantly less prone to increasing risk. The common idea of these studies is that high-watermark 
incentivizes fund managers. 

Soydemir et al. (2014) use an ex-ante approach by defining the hurdle rate and high-watermark as 
marketing tools that induces the investors to invest funds while the true incentive is the performance fee. 
The existence of information asymmetry between fund managers and investors allows the release of 
information such that providing a hurdle rate and/or high-watermark can be interpreted as a signal that 
fund managers are confident that they will achieve the stated level of return. They find that offering a 
hurdle rate has little effect on hedge fund performance while providing a high-watermark is negatively 
associated with performance. We set up four hypotheses regarding to relationships between hedge funds 
attributes and performance. 

Hypothesis 2-1. Performance in hedge funds that offer a hurdle rate and/or high-watermark should be 
the same as in those that do not.  

Hurdle rates and high-watermarks may act as restrictions on fund managers� investment decisions 
rather than as incentives (Soydemir et al, 2014). It is likely that managers may be reluctant to take risky 
positions with high potential returns, which from the investors� perspective results in a loss of 
possibilities that may bring high returns relative to the risk managers need to bear. It is a view similar to 
Aragon and Nanda (2010) as well as to Panageas and Westerfield (2009) that even risk neutral managers 
do not hold unbounded weights on risky assets in their portfolio. In this paper, we follow the idea of 
Soydemir et al. (2014). 

Hypothesis 2-2. Hedge funds collecting higher performance fee do not outperform those collecting lower 
performance fee. 

Including the studies mentioned above; Do, Faff, and Wickramanayake (2005) and Liang (1999) 
report that hedge funds with higher performance fee rates achieve greater returns, while Kowenberg and 
Ziemba (2007) reports mixed results in which average returns and Sharpe ratios are negatively related 
with performance fee. We argue that performance fee is the only incentive among hedge fund attributes. 

Hypothesis 2-3. Hedge funds with stronger redemption restrictions do not outperform those with weaker 
restrictions. 

It is well known that unlike traditional mutual fund managers, hedge fund managers are given 
substantial discretion by imposing restrictions on fund redemption. This makes it possible for fund 
managers to conduct dynamic investment strategies involving illiquid assets. Nanda, Narayanan, and 
Warther (2000) and Johnson (2004) argue that short-term flows incur significant costs to long-term 
investors. Aragon (2007) and Liang and Park (2007) examine the relationship between share restrictions 
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relating to short-term capital flows and hedge fund performance. They claim that share restrictions such 
as lockup period, notice requirements and redemption periods give managers room to store illiquid assets 
in their portfolio, which deliver illiquidity premiums. Since a high level of discretion may be considered 
favorable to fund managers and unfavorable in the eyes of investors, sufficient compensation for the 
inability to exit funds at a moment�s notice would be required in the form of higher returns. Lockup and 
redemption periods that limit investors� rights work as a proxy for various restrictions related to 
redemption. As the period and, in some cases, fees get longer and higher, the restriction on investors 
becomes stronger. 

Hypothesis 2-4. Hedge funds with larger assets under management do not outperform those with less. 

The relationship between fund performance and size is still in dispute. Xiong, Idzorek, Chen and 
Ibbotson (2007) find that fund size is positively correlated with performance and negatively correlated 
with standard deviation of returns, indicating that larger funds have a superior risk-adjusted return profile. 
To the contrary; Chen, Hong, Huang, and Kubik (2004) and Yan (2008) find that fund returns decline 
with fund size. The relationship between fund size and performance becomes stronger for funds holding 
illiquid portfolios. We place more weights on the positive relationship between fund size and performance 
because of economies of scale. Hedge fund managers have discretion to close a fund to new investment if 
they believe that the current level of assets is most optimal. That is, hedge fund managers collect funds to 
manage efficiently.  

DATA AND DESCRIPTIVE STATISTICS 

Focusing on performance, attributes of individual hedge funds are used to examine what affects the 
decision to offer a hurdle rate and/or high-watermark.  Data and proxies for various attributes include 
hurdle rate, high-watermark, investment strategies, management fees, performance fees, degree of 
leverage, lockup period, assets under management, number of return observations, and headquarter 
location. All data are collected from the Global Hedge Fund Database provided by BarclayHedge. Hurdle 
rates and high-watermarks were combined to represent the degree to which fund managers were 
prevented from collecting performance fees. These are expressed as nominal numbers. If managers offer 
none (=0); hurdle rate only (=1), high-watermark only (=2); and both of hurdle rate and high-watermark 
(=3). Similarly, lockup period is used as a proxy for restrictions on fund redemptions and is measured in 
terms of the number of months investors must wait until their money can be withdrawn. Following 
Agarwal et al. (2009), hedge funds are divided into four different investment strategies: directional traders 
(DT), relative value (RV), security selection (SS), and multiprocess (MP). Agarwal et al. (2009) argue 
that DT tends to bet on the direction of market prices of currencies, commodities and bonds in the futures 
and cash markets; that RV takes positions on spread relationships between prices of financial assets or 
commodities and aims to minimize market exposure; that SS takes long and short positions in 
undervalued and overvalued securities, respectively, and reduce the systematic market risk in the process; 
and that MP takes multiple strategies employed by funds, usually involving investment in opportunities 
created by significant transactional events, such as spin-offs, mergers and acquisitions, bankruptcy 
reorganizations, recapitalizations and share buybacks. Assets under management (AUM) are log-
transformed and used as a proxy for hedge fund size. If a hedge funds is located in an offshore financial 
center (OFC), it is denoted as 1, 0 otherwise. The list of OFCs is obtained from the IMF (Offshore 
financial centers, IMF background paper by Monetary and Exchange Affairs Department). A significant 
number of hedge funds are located in offshore financial centers, which offers financial services to 
nonresidents on a scale that is incommensurate with the size and financing of its domestic economy. Fund 
life is measured by counting the number of monthly return observations for individual funds. In our 
analysis, it is considered a proxy for management experience. Management fee and performance fee are 
expressed in percentages. In order to estimate performance of individual hedge funds, we use the optimal 
model developed by Shin, Smolarski and Soydemir (2012) who use a time-varying regression analysis for 
each investment strategy. We employ risk factors along with monthly return data of individual hedge 
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funds. Average alpha values obtained from the time-varying regression analysis without considering the 
p-value are denoted by �alpha,� and alpha values where p-values are taken into consideration are denoted 
by �palpha.� In other words, �alpha� involves all alpha values as they are regardless of p-value, whereas 
�palpha� considers all alpha values with p-value greater than 0.1 to be zero. We collect the 10-year 
treasury constant maturity yield, Moody�s Baa yield, and Federal Reserve traded weighted index of the 
U.S. dollar against major currencies from website of Board of Governors of the Federal Reserve System; 
S&P 500 index, Russell 2000 index, MSCI North American equities, MSCI non-U.S. equities, IFC 
emerging markets, JPMorgan U.S. and non-U.S. government bonds, Eurodollar deposit rate, Gold 
London Bullion, and volatility index (VIX) from DataStream; and FF�s three factors , momentum and 
contrarian strategy from French�s home page. 

The Global Hedge Fund Database from BarclayHedge provides 4,716 of active and 6,045 of inactive 
hedge funds. We combine the data of active and inactive funds to control for survivorship bias. To ensure 
sufficient degrees of freedom, we exclude hedge funds with less than 36-month of return history before 
controlling for instant history bias by deleting 12-months of observations since inception. Thus, return 
observations for individual funds consist of at least 24 months during the period from January, 1994 to 
December, 2008. After controlling for instant history and survivorship biases, our data consist of 7,102 
hedge funds. 

ECONOMETRIC METHODOLOGY 

Multinomial Logistic (MNL) Regression Model 
In order to consider the hurdle rate and high-watermark at the same time, we employ a multinomial 

logistic (MNL) regression model, which is designed to handle more than two discrete outcomes and to 
predict the probability of the outcomes of the dependent variables. In this study, we utilize the model to 
examine how hedge fund attributes affect the probability that hedge fund managers offer a hurdle rate 
and/or high-watermark. We have four possible responses: 0, if none is offered; 1, if only a hurdle rate is 
offered; 2, if only a high-watermark is offered; and 3, if both are offered. If the base case is that none is 
offered, then the probabilities (P) of the responses are: 
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Then, we can write MNL model as: 
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X and B denotes the 1×N vector of independent variables and N×1 vector of unknown parameters, 
respectively. The independent variables include four different dummy variables for investment strategies; 
performance and management fees in percentage; degree of leverage from one through eight; lockup 
periods in number of months, minimum investment amount; OFC as dummy variable; and log 
transformed asset under management (AUM). We can now estimate the model using maximum 

likelihood. In addition, we interpret the coefficients ( �
i ) in the same way as coefficients in the binary 

logistic model. In our study, positive coefficient from the MNL model indicates that as an independent 
variable increases, a hedge fund manager is more likely to offer a hurdle rate, high-watermark, or both. 
 
Cross-sectional Model 

Performance Measurements 
To measure individual hedge fund performance, we use two different returns. One is the Sharpe ratio 

commonly used in the extant literature; the other is the alpha value from Sharpe�s multi-factor model 
using risk factors especially selected for each of four investment strategies (Shin et al., 2012):  
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where Rft and Rit
str denote the return on risk-free assets and hedge fund i with investment strategy str at 

time t, respectively. Xjt
str and ij denote the returns on selected risk factors and unknown parameters for 

hedge funds pursuing investment strategy str, respectively. Applying time-varying regression analysis 
using a 24-month window, we obtain T alpha values, i, for each hedge fund where T denotes the number 
of 24-month windows. By averaging the alpha values, we obtain a proxy for hedge fund performance in 
the cross-sectional regression analysis and name it �alpha.� Taking p-values of alpha values into an 
account, we obtain a slightly different performance measurement, which we name �palpha.� �Palpha� is 
the average value of alpha values set to zero when p-values of the alpha values are greater than 0.1. We 
obtain the Sharpe ratio by averaging excess returns against a unit change in risk (standard deviation) for 
each individual hedge fund. 

 
Cross-sectional Regression Analysis 

In this section, we investigate factors that affect hedge fund performance. Following Ackermann 
et al. (1999), Liang (1999) and Agarwal et al. (2009) we conduct cross-sectional regression analysis using 
the performance measured in the previous section as the dependent variable.  
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1

k

i j i j i
j
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where Yi denotes hedge fund performance measured by alpha, palpha or Sharpe ratio of hedge funds i. Zi,j 

and j denote the explanatory or independent variables and unknown parameters, respectively. As 
explanatory variables, we utilize hedge fund attributes: hurdle rate and high-watermark as dummy 
variables; lockup and redemption periods; management and performance fees; level of leverage; OFC; 
hedge fund size; and number of hedge fund return observations as a proxy for fund manager experience. 
Agarwal et al. (2009) measure managerial incentive fee by total delta, which is equal to the expected 
dollar change in compensation for every one percent change in fund�s net asset value. Total delta 
incorporates a hurdle rate and high-watermark, as well as a performance fee. In our study, we consider the 
effects of these variables on performance separately. We can also examine the combined effect using 
interaction terms between a hurdle rate (and/or high-watermark) and performance fee. Agarwal et al 
(2009) employ investment strategies in their cross-sectional model while we control for investment 
strategies during the performance measurement process. 

EMPIRICAL RESULTS 

Descriptive Statistics 
Appendix 1 reports the summary statistics (Mean, Median, Standard Deviation, Minimum, 

Maximum, Skewness and Kurtosis) for hedge fund performance and the other attributes including 
location of headquarter (OFC), life span, Alpha, Palpha, Sharpe Ratio, Assets under Management, 
management fee, performance fee and lockup period.   

In Panel A, individual hedge funds are assigned to four different categories: hedge funds that offer 
neither a hurdle rate nor a high-watermark; those that offer a hurdle rate only; those that offer a high-
watermark only; and those that offer both a hurdle rate and a high-watermark. We use these categories to 
avoid the potential endogeneity problem elaborated by Soydemir et al. (2014).  About 77% of hedge 
funds use either a hurdle rate or a high-watermark. We observe that the proportion of hedge funds that 
offer only a hurdle rate appears to be relatively small. Also, more than half of the funds are headquartered 
in an offshore financial center.  Funds domiciled in an OFC offer a high-watermark or both a hurdle rate 
and a high-watermark to a slightly greater extent than those classified as on-shore funds. Concerning fund 
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life, funds offering no hurdle rate or high-watermark survive longer than those offering either or both. If 
we assume that fund life is positively related to performance, we expect superior performance from hedge 
funds that do not offer a hurdle rate or high-watermark compared to those that do. Analyzing the variable 
mean amount of funds under management, we observe that investors show preference for hedge funds 
that offer a hurdle rate, a high-water mark or both. Funds offering none exhibit the smallest mean amount 
of funds under management. Lockup periods for hedge funds that do not offer a hurdle rate, high-
watermark or both appear to be shorter compared to funds that do. Funds using longer lockup periods 
appear to want to signal that they will surely achieve the targeted level of return but if they don�t, 
investors will not be charged for inferior performance. This also means that they signal that investors 
should expect to pay significant performance fees if target returns are met.  

With respect to management fees, we find little difference among the four hedge fund categories. 
However, the maximum rate and a positively skewed distribution for hedge funds that offer neither a 
hurdle rate nor a high-watermark suggest a somewhat higher management fee compared to funds in the 
other three categories. Performance fee clearly show that hedge funds offering a hurdle rate, a high-
watermark or both tend to require higher levels of mean performance fee compared to funds that offer 
neither. Our findings support the argument that hedge fund managers ask for higher performance fees as a 
reward for limiting their upside compensation. They can collect the performance fee only when the stated 
level of return is achieved. Analyzing the two types of fees � management and performance fees, we find 
that hedge funds requiring high performance fees tend to charge investors a relatively low management 
fee. Our findings do not preclude the possibility that management fees may be inappropriately diverted to 
management compensation.  

In Panel B, hedge funds are categorized into five different groups on the basis of their investment 
strategies. Depending on the investment strategy, exposure to risk factors may vary substantially. While 
RV pursues a stable income strategy by minimizing exposure to risk factors, DT takes relatively greater 
risk due to its investment style, which is based upon predicting market movements.  Observing hedge 
fund performance using alpha and palpha, which already involve exposure to risk factors, we note that 
MP has the greatest alpha value and standard deviation, whereas fund of funds (FoF) have the smallest 
alpha value and standard deviation. This result is consistent with the notion that higher risk accompanies 
higher returns.  Palpha exhibits the same pattern as alpha. Our results are also consistent with investment 
style. MP mainly takes positions based on transactional events, which usually involve high return and 
high risk. On the other hand, FoFs invests in the portfolio of other hedge funds and holds relatively well 
diversified investment portfolios. Low mean return of FoFs can be attributed to the low risk, as well as 
the fact that FoFs have to pay high fees to hedge funds in their portfolio prior to the distribution of returns 
to investors.  

Concerning other hedge fund attributes, we do not find large differences among the different 
investment strategies. Hedge funds in all four categories collect similar levels of management and 
performance fee with an exception of FoFs, which charge lower performance fees. Concerning lockup 
period, MP limits investors from withdrawing funds for the longest mean periods, 4.72 months in 
average. FoFs uses the shortest mean periods, 2.43 month. Connecting these results with our previous 
discussion of performance, we can expect that longer lockup periods potentially harm hedge fund 
performance.  
 
Factors Affecting Fund Managers� Decision of Hurdle Rate and High-Watermark 

Appendix 2 reports the results from the multinomial logistic (MNL) regression analysis including 
coefficients and odds ratios for each variable, as well as their standard errors. The model controls for size, 
management experience, and education level using the mean amount of fund under management, number 
of employees, number of performance observations, and the minimum required investment amount, 
respectively. 

 
To examine if risky hedge funds are more likely to offer a hurdle rate and/or high-watermark, 

different types of hedge fund investment strategies and levels of leverage are included in the model. First, 
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we controls for risk associated with investment strategies using dummy variables for fund strategies. We 
then analyze how levels of leverage affect fund managers� decision to offer a hurdle rate and/or high-
watermark. The coefficients for leverage are significant and positive when offering a high-watermark and 
both. The coefficient is insignificant and positive when offering hurdle rate. These results suggest that 
even after controlling for investment strategies, the level of risk has a significant and positive impact on 
managers� decision to offer a hurdle rate and/or high-watermark. Our results are consistent with the 
hypothesis and result of Soydemir et al. (2014). We can infer from our results that hurdle rate and high-
watermark are offered to assure investors that they are protected from paying unreasonable fees. We also 
argue that based on our results, it is questionable whether fund managers intend to attract investors by 
showing their confidence in achieving the promised returns.  

Management and performance fees appear to have a significant effect on the decision to offer a hurdle 
rate and/or high-watermark. Since the variable management fee is unrelated to do with hedge fund 
performance, it should have no direct impact on the decisions. We observe negative coefficients for the 
dependent variable for all three categories and it is significant when offering a hurdle rate and both. It 
indicates that funds collecting high management fees are less likely to offer a hurdle rate or both a hurdle 
rate and high-watermark. We conjecture that it is unnecessary to offer these in combination with a 
relatively low performance fee. Otherwise, managers may misappropriate the management fee as 
compensation. The variable performance fee is positive and the significant coefficients indicates that as 
the performance fee increases, the probability of offering a hurdle rate, high-watermark or both increases, 
as well. Therefore, the results associated with management and performance fees are also consistent with 
the second hypothesis that management fee is negatively or little related to offering a hurdle rate and/or 
high-watermark while performance fee positively affects managers� decisions. 

The concept of lockup period is well known as one of unique features of hedge funds. It limits 
investors� right to withdraw funds for a specified period of time with the aim of providing fund managers 
with the maximum discretion on how to use the funds. While providing additional flexibility to fund 
managers it also adds risk and places restrictions on investors. To compensate for the increased risk, 
managers may need to offer a hurdle rate and/or high-watermark.  Our results show weak evidence 
supporting the third hypothesis. While all three coefficients are positive, offering a hurdle rate is the only 
significant coefficient. Using the information in Appendix 1, Panel B, we argue that our results can be 
explained by analyzing the average lock-up periods, which ranges from 2.43 to 4.72 months. Short lock-
up periods require only a hurdle rate to alleviate investors� anxiety compared to high-watermark, which 
requires recovering all previous losses to collect fee. 

Hedge fund managers offer hurdle rates and high-watermarks to investors assuring investors that they 
are protected from unfavorable conditions such as high risk, excess fees and strong restrictions. Our 
results indicate that funds with higher level of risk, higher management fees, and longer lockup periods 
are more likely to offer these types of incentives. In addition, offering these incentives may make 
investors feel that fund managers are confident about earning a positive return. However, Agarwal et al. 
(2009), Ray (2009) and Aragon and Nanda (2010) consider them to be incentives for both managers and 
investors. They argue that fund managers do their best to achieve a specified level of return to collect the 
various fees. We examine effects of various hedge fund attributes on the performance in a cross-sectional 
regression analysis. 

 
Cross-Sectional Regression Analysis 

Appendix 3 reports the results from the cross-sectional regression analysis and it shows how hedge 
fund attributes affect performance using alpha, palpha and the Sharpe ratio as a proxy for hedge fund 
performance. Alpha and palpha are obtained from the optimal models developed in Shin et al. (2012) 
controlling for hedge fund investment strategy and various risk factors. The Sharpe ratio is adjusted only 
for standard deviation of the returns. In order to examine these hypotheses, we control fund attributes 
including management fee, onshore/offshore, leverage, number of observations and the minimum 
investment amount.  
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First, we include a hurdle rate and high-watermark into the model to help ascertain if they work as 
incentives or restrictions for fund managers. The coefficients of columns (1) for each analysis of the 
different dependent variables are all negative and, particularly, high-watermark coefficients are 
significant. These results indicate that hedge funds offering high-watermark underperform those that do 
not. In addition, the negative coefficients associated with the hurdle rates show that, at the least, offering a 
hurdle rate does not positively affect hedge fund performance. Our test results are consistent with 
Soydemir et al. (2014) supporting the hypothesis that hedge funds offering a hurdle rate and/or a high-
watermark are likely to underperform or at least not perform better than those that do not.  Concerning the 
magnitudes of the coefficients, we observe that coefficients from the analysis using Sharpe ratios differ 
from those using alpha and palpha. We attribute the differences in results to the well-known fact that the 
Sharpe ratio does not control for risk associated with hedge fund investment strategies. 

As expected, the variable hedge fund performance fee exhibits a positive and significant relationship 
in all three regression analyses. Also, as expected, performance fee exhibits a significant and positive 
relationship with hedge fund performance. Performance fee is a critical incentive in the fund manager 
compensation system and a high level of performance fee promotes performance. This is consistent with 
Do et al. (2005) and Liang (1999). In analyzing the MNL regressions we note that performance fee has a 
significant and positive effect on fund managers� decision to offer a hurdle rate and/or high watermark. 
We also note that hurdle rate and high watermark have a negative impact on hedge fund performance, 
which is different from the observed positive impact on performance fee shown in the cross-sectional 
analysis. We conjecture that the opposite effect of these attributes may involve interactions between 
hurdle rate and performance fee and between high-watermark and performance fee. To test our assertion, 
we include interaction terms in the cross-sectional regression analysis and report the results columns (2). 
The interaction terms for alpha and palpha are insignificant but after controlling for the interaction terms, 
the coefficients for the individual variables increase. High-watermark and performance fee still have a 
significant effect on hedge fund performance but the coefficient for hurdle rate turns positive while 
remaining insignificant. Therefore, we can conclude that hurdle rate has no significant effect on hedge 
fund performance whereas high-watermark has a negative effect. 

If we argue that hurdle rate and high-watermark are restrictions on fund managers, we may also argue 
that lockup period is a restriction on investors. Since it provides fund managers with discretion on the use 
of funds for a certain period, longer lockup period tends to positively affect hedge fund performance. Our 
results using alpha and palpha support the hypothesis. Lockup period has positive and significant 
coefficients, which are consistent with Aragon (2007), and Liang and Park (2007). 

Lastly, for the hypothesis that hedge funds with larger assets are more likely to outperform those with 
fewer assets, the positive fund size coefficient supports the hypothesis. As Xiong et al. (2007) argue, fund 
size exhibits positive relationship with hedge fund performance, which can be attributed to two different 
reasons. First, larger funds are an ideal size for fund managers because of economy of scale. Second, 
capital flows into successful funds means that they grow larger over time. 

 
CONCLUSION 

In this study, we first conduct MNL regression analysis to analyze how hedge fund attributes 
affect the decision to offer or not offer a hurdle rate and/or high-watermark. The model controls for fund 
size, experience of fund managers and education level of investors including variables such as asset under 
management, number of employees, return observations and minimum amount of investment.  We find 
that hedge funds that take riskier positions are more likely to offer a hurdle rate and/or high-watermark. 
Our results indicate that hurdle rate and high-watermark are offered to attract funds by assuring investors 
that their money will be safe from excess payouts. In addition, we reveal that performance fee and 
management fee significantly affect fund managers� decision. Performance fee is positively related to the 
probability of offering a hurdle rate and/or high-watermark. Conjecturing, it appears that hurdle rates and 
high-watermarks act as restrictions on fee collection rather than as performance incentives. If investors 
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build their portfolios with the belief that hurdle rates and high-watermarks improve hedge fund 
performance, some modifications may need to be made on their portfolios. 

Including lockup period is helpful to analyze how restrictions on investors affect fund managers� 
decision; funds with longer lockup period or stronger restriction are more likely to offer a hurdle rate. 
However, lockup period does not exhibit a significant relationship with the likelihood of offering a high-
watermark or both. Lockup periods are generally short, averaging from 2.43 to 4.72 month based on 
investment strategy. Offering only a hurdle rate should be sufficient to alleviate investors� anxiety and to 
attract funds. 

Second, cross-sectional regression analysis is used in an attempt to determine how hedge fund 
attributes affect hedge fund performance. The attributes examined in this test are hurdle rate, high-
watermark, performance fee, lockup period and fund size. The first hypothesis aims to analyze the role of 
hurdle rate and high-watermark. The results indicate that they act as restrictions on fee collections. This 
result is contrary to the majority of the existing literature. Hurdle rates and high-watermarks have 
negative or no effect on hedge fund performance further attesting to the initial conclusion that they cannot 
be considered incentives. In addition, hedge funds collecting a high performance fee and large funds are 
more likely to outperform those collecting a low performance fee and having a small amount of funds 
under management. Finally, the results reveal that length of lockup period has a positive relationship with 
hedge fund performance. Lockup period provides fund managers with long-term discretion on how to use 
funds. Having more illiquid assets in their portfolio allows managers to earn an illiquidity premium. 
In the hedge fund industry, and in much of the existing literature, hurdle rate and high-watermark are 
generally considered as managerial incentives. Investors believe that these attributes act as signals that 
managers are confident to be in the money. As shown in this study, however, they are devised by fund 
managers to attract investors, but not necessarily to promote fund performance. Conducting cross-
sectional regression analysis, three different measures of hedge fund performance are used: alpha, palpha 
and Sharpe ratio. Unlike the Sharpe ratio, which only adjusts for standard deviation, alpha and palpha are 
obtained from the optimal model taking into investment strategy and controlling for hedge fund risk 
factors associated with different investment strategies. We also control for survivorship and instant 
history biases. Using appropriate measures of fund performance may reduce the risk of biased results. Our 
results from alpha and palpha are more credible than those obtained by Soydemir et al. (2014) who 
employ only the Sharpe ratio.  
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Appendix 3 Cross-sectional Regression Analysis 

Appendix 3 reports the results from the cross-sectional regression analysis showing factors, including 
hurdle rate and high-watermark, as well as other attributes, which may affect hedge fund performance. 
Following Ackermann et al. (1999), Liang (1999) and Agarwal et al. (2009), we conduct cross-sectional 
regression analysis using the performance measured in the previous section as the dependent variable.  

0 ,
1

k

i j i j i
j

Y Z  

where Yi denotes hedge fund performance measured by alpha, palpha or Sharpe ratio of hedge funds i. Zi,j 

and j denote the explanatory or independent variables and unknown parameters, respectively. As 
explanatory variables, we utilize hedge fund attributes: hurdle rate and high-watermark as dummy 
variables; lockup and redemption periods; management and performance fees; level of leverage; OFC; 
hedge fund size; and number of hedge fund return observations as a proxy for fund manager experience. 

For this analysis, three different measures (alpha, palpha and Sharpe ratio) of hedge fund performance are 
utilized. Alpha and palpha are obtained from the model by hedge funds� investment strategies proposed 
in Shin et al (2012), and the Sharpe ratio is an average of excess returns against a unit change in risk 
(standard deviation) for each individual hedge fund. 

For the first cross-sectional regression analysis, we examine hurdle rate, high-watermark, performance 
fee, lockup months and fund size (AUM) controlling for management fee, risk (leverage), experience of 
managers (observations) and investors� education level (minimum investment). In the second analysis, the 
interaction terms between hurdle rate and performance fee and between high-watermark and performance 
fee are added to the first analysis. 

This table consists of coefficients of each variable from the cross-sectional regression analysis their 
standard errors. �*� denotes significance at the 5% level. 
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Alpha Palpha Sharpe ratio 

Independ
ent 
Variables 

(1) (2) (1) (2) (1) (2) 
Coeffi
cient 

Std. 
Err. 

Coeffi
cient 

Std. 
Err. 

Coeffi
cient 

Std. 
Err. 

Coeffi
cient 

Std. 
Err. 

Coeffi
cient 

Std. 
Err. 

Coeffi
cient 

Std. 
Err. 

HR*Perf
orm  

-0.004 0.003 
 

 -0.003 0.003 
  

0.001  0.002  

HW*Perf
orm  

-0.001 0.003 
 

 -0.004 0.002 
  

0.005
*  

0.002  

Hurdle 
rate 

-0.025 0.022 0.028 0.051 -0.030 0.017 0.008 0.041 -0.005 0.015 -0.021  0.036  

High-
watermar
k 

-
0.107

* 
0.025 

-
0.100

* 
0.039 

-
0.107

* 
0.020 

-
0.073

* 
0.031 

-
0.048

* 
0.018 

-
0.094

*  
0.028  

Performa
nce fee 

0.013
* 

0.001 
0.015

* 
0.002 

0.011
* 

0.001 
0.014

* 
0.002 

0.007
* 

0.001 
0.003

*  
0.002  

Lockup 
month 

0.009
* 

0.001 
0.009

* 
0.001 

0.006
* 

0.001 
0.006

* 
0.001 -0.001 0.001 -0.001  0.001  

AUM 
0.026

* 
0.006 

0.026
* 

0.006 
0.025

* 
0.004 

0.025
* 

0.004 0.004 0.004 0.004  0.004  

Manage
ment fee 

0.025 0.019 0.025 0.019 0.011 0.015 0.014 0.015 -0.015 0.013 -0.020  0.013  

Offshore 
centre 

-
0.049

* 
0.019 

-
0.049

* 
0.019 

-
0.036

* 
0.016 

-
0.037

* 
0.016 

-
0.051

* 
0.014 

-
0.050

*  
0.014  

Leverage 0.003 0.010 0.005 0.010 0.008 0.008 0.010 0.008 -0.002 0.007 -0.004  0.007  
Observat
ions 

0.003
* 

0.000 
0.003

* 
0.000 

0.003
* 

0.000 
0.003

* 
0.000 

0.001
* 

0.000 
0.001

*  
0.000  

Minimu
m 
investme
nt 

0.008 0.005 0.007 0.005 
0.011

* 
0.004 

0.012
* 

0.004 
0.007

* 
0.004 0.007  0.004  

Constant 
-

0.457
* 

0.112 
-

0.467
* 

0.114 
-

0.552
* 

0.089 
-

0.581
* 

0.091 -0.144 0.079 -0.107  0.081  

  
Adj. R-
squared 

0.068
7 

0.068
7 

0.078
9 

0.079
6 

 
0.024

2  
0.025

2 
 


