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Abstract

Hedge funds have been around for well over half a century. Despite the fact that the earliest funds showed excellent results, their performance went largely unnoticed for several decades. Although today there are still many funds that invest in a manner that has earned these investment vehicles their name, the hedge fund industry has evolved into a versatile universe in which investors may have their money invested according to a large variety of different options. These options range from hedged risk-averse strategies to one-sided bets on general market movements. One of the constant and most prominent factors over the years has been the remuneration for hedge fund managers. The reward structure generally consists of a fixed management fee and a variable incentive fee, possibly complemented by a threshold in the form of a high-water mark. This study examines the relationship between hedge fund reward structure and returns. We find some evidence that both incentive fee and a high-water mark may be negatively related to return volatility. Mainly we show that a high-water mark is able to motivate the manager. Funds which have a high-water mark employed are able to significantly outperform their counterparts without a high-water mark.
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1. Introduction and background on hedge funds

1.1 The beginning
For almost two decades after the first hedge fund was started it was able to keep a low profile. Ever since, the amount of attention generated by the first hedge fund and its followers has considerably increased. Looking at today’s financial newspapers, one may be surprised to learn that hedge funds are a relatively new phenomenon in the financial world and as such there has been relatively little research into these alternative vehicles of investment.

The man most commonly credited with the inception of the first hedge fund was named Alfred Winslow Jones. During the 1940’s he worked as a journalist for Fortune magazine, writing on a large variety of topics until in 1949 he did extensive research into the ability of models and techniques to forecast stock market movements. By the time his article was published Jones had become intrigued with the way financial markets work. Convinced that he could make a living in the stock market he decided to put his newfound knowledge into practice by starting his own investment fund together with four friends. The starting capital amounted to a mere $100,000, 40% of which invested by A.W. Jones himself.
Jones’ fund showed impressive results, even when compared with the top performing mutual funds. Despite its track record, it was not until 1966 that his fund was noticed by the general financial public. It was during this year that Carol Loomis (1966), a Fortune magazine writer, published an article on Jones and his stellar fund results. 
In the years leading up to this article there had already been several investors who had started a fund using techniques similar to those adopted by Jones. From the moment Loomis’ article hit the shelves however, the attention for Jones and his fund skyrocketed. The article cited the fact that A.W. Jones had made a profit of 325% on his assets over the past five years leading up to the article. This was considerably more than the top performing mutual fund, which showed a gain of 225%. Over a ten year period the difference was even more striking; 670% compared to 358% for the top performing mutual fund during that same period.
How was it possible that a first time trader was able to outperform fund managers with many years of trading experience at their disposal? To gain an understanding of this it is important that this study discusses the characteristics of a hedge fund. In other words: what defines a hedge fund?

1.2 Hedge fund characteristics

Although the literature available on hedge funds is not as extensive as is the case with mutual funds, there are four characteristics that are often cited when describing the nature of a hedge fund: the legal setting in which they operate, applied trading strategies and techniques, incentives and rewards and manager investment in the fund. Each of the above will be discussed in more detail below.
1.2.1 Legal setting
As the United States (U.S.) host more hedge funds than any other country, this study will focus mainly on U.S. jurisdiction in describing the legal setting in which hedge funds operate.
Hedge funds are often regarded as investment vehicles that are completely free from regulatory oversight. Although this is in fact not the case, the manner in which hedge funds are organized aims to minimise the amount of regulatory interference. Because of this, hedge funds are allowed to apply trading strategies that are not as readily available to other traders such as mutual funds.
Onshore versus offshore funds

Hedge funds are usually structured in a way that provides the maximum amount of tax exemption. Effectively this implies that most onshore U.S. funds are established as limited partnerships in which the fund managers typically act as general partners. As general partners, hedge fund managers are fully liable and stand to lose more than their investment in the fund. One of the most important implications of limited partnership is the protection offered to investors by limited liability. In case of fund losses investors can only be held accountable for the amount they have under investment at a particular fund.

Many of the more successful U.S. hedge funds also have an offshore counterpart so as to be able to attract additional capital from non-U.S. investors. Investors that are taxed according to U.S. fiscal jurisdiction may not invest in offshore hedge funds. This leaves tax-exempt U.S. investors (such as pension funds) and non-U.S. investors as sources of capital for offshore hedge funds. Their domicile is quite commonly one of the smaller islands in the Atlantic Ocean, such as the Cayman Islands, Bahamas or the Netherlands Antilles. The choice for these countries is based on simple registration processes, a minimum of administrative tasks and tax schemes that result in a minimum amount of taxation by the applicable authorities.

The U.S. financial system is mainly regulated by three institutions. The Securities and Exchange Commission (SEC) deals with the supervision on publicly traded securities. The Commodity Futures Trading Commission (CFTC) oversees the futures and commodities markets and the Federal Reserve, the Office of the Comptroller of the Currency, and the Office of Thrift Supervision (FED) regulates the commercial banking industry. All three agencies were established as a means to be able to regulate the financial markets in which the general public is an active component. As hedge funds do not serve the general public it follows that they fall outside most of the regulation provided by the aforementioned agencies.

Securities and Exchange Commission 
The SEC came into being during the first years of the Great Depression, in the aftermath of the October 1929 stock market crash. As the general public had lost most of its faith in the financial industry, Congress passed the Securities Act of 1933 and Securities Exchange Act of 1934, the latter of which effectively created the SEC. According to its own statement, the SEC aims to protect investors, maintain fair, orderly, and efficient markets, and facilitate capital formation. The SEC oversees the key participants in the securities world, including securities exchanges, securities brokers and dealers, investment advisors, and mutual funds. The intent of both Acts was, respectively, as follows:
i.) Companies publicly offering securities for investment dollars must tell the public the truth about their businesses, the securities they are selling, and the risks involved in investing.
ii.) People who sell and trade securities – brokers, dealers, and exchanges – must treat investors fairly and honestly, putting investors' interests first.

The Securities Act of 1933 in essence regulates the issuing of securities in the primary market. It requires firms issuing publicly traded securities to register with SEC and file reports on a regular basis. Hedge funds may be exempted from registration and disclosure under Rule 506 of Regulation D by not seeking to raise funds publicly but instead making their offering to an unlimited number of accredited investors. Under the Securities Act of 1933, an accredited investor is a natural person who has individual net worth, or joint net worth with the person’s spouse, that exceeds $1 million at the time of the purchase or a natural person with income exceeding $200 000 in each of the two most recent years or joint income with a spouse exceeding $300 000 for those years and a reasonable expectation of the same income level in the current year. These numbers have not been adjusted for inflation ever since Regulation D came into effect in 1982. The above is a direct result stemming from the thought that a high net-worth natural person dealing with hedge funds does not require the same degree of protection that the general public requires. Regulation D does provide the option of selling the securities non-publicly to a maximum of 35 non-accredited investors.
The Securities Exchange Act of 1934 deals with the exchange of securities after their initial public offering. Hedge funds may be exempted from reporting on a quarterly basis if the number of investors is at most equal to 499. Up until June 1997 this number was equal to 99, after which it was raised to 499 to accommodate and stimulate the investment in hedge funds.
The Investment Company Act of 1940 was passed by Congress to mitigate the potential conflict of interests arising between the general public and investors by requiring disclosure. Moreover it put strict limitations on the use of leverage and short selling. Hedge funds however may avoid regulations stemming from the Investment Company Act of 1940 under sections 3(c)1 and 3(c)7. A “3(c)1 fund” is exempted when it has 100 investors or less. A “3(c)7 fund avoids regulation under this Act if its investors are all qualified purchasers, meaning they have over $5.000.000 of invested assets. A “3(c)7 fund” can have an unlimited number of investors.  
As a result and in an attempt to be able to file for exemption, hedge funds are often structured to accommodate a maximum of 100 accredited investors, or 499 qualified purchasers. 

On the other hand, mutual funds are required to register with the SEC as they do deal with the general public. As a result mutual funds may accept investments not just from accredited investors, without an upper limit on the amount of investors, and may freely and publicly advertise their services.

The SEC limits mutual funds in their exposure. Specifically their gross exposure, obtained by adding both a fund’s long and short exposure, may not exceed 150%. Additionally, mutual funds are encouraged by the SEC to diversify. In particular it places restrictions upon the amount of stocks owned in one company or industry. If a mutual fund wishes not to comply with these restrictions it is obligated to promote itself as a non-diversified fund, which may very well have a negative impact on the amount of funds received.
Commodity Futures Trading Commission

The CFTC was created by Congress in 1974 as an institution to govern the U.S. futures and option market. Its mission is to “…protect market users and the public from fraud, manipulation, and abusive practices related to the sale of commodity and financial futures and options, and to foster open, competitive, and financially sound futures and option markets”.
The CFTC derives its authority from the Commodity Exchange Act (CEA). The CFTC deals with hedge funds only to the extent that they are active in the regulated futures market or the commodity options market. If the latter is the case, the investment vehicle is seen as a commodity pool and it may be required to register with the CFTC. Commodity Trading Advisors (CTAs) are required to register with the CFTC through the National Futures Association, which is effectively a self-regulating institution for the futures industry. Registration entails disclosure, reporting and recordkeeping requirements. The most important reasons for obligatory registration are to ensure a person is fit to engage in business as a futures professional, and to identify those who fall under the CEA. A commodity pool may be exempt from registration under certain circumstances. The latter is the case when pool participants have an annual income of over $200,000 and assets worth over $2 million. Whether registered, unregistered, exempt or not, the CFTC does have regulative authority over commodity pools when it comes to anti-fraud practices.
Although the percentage of hedge funds that falls under the scope of the CFTC has increased over the past years, it is still not significant when compared to commercial traders.

Federal Reserve, the Office of the Comptroller of the Currency, and the Office of Thrift Supervision

The FED was established in 1913 through the Federal Reserve Act. Its responsibilities may be divided into four main categories: 1) Conducting the nation's monetary policy by influencing money and credit conditions in the economy in pursuit of full employment and stable prices. 2) Supervising and regulating banking institutions to ensure the safety and soundness of the nation's banking and financial system and to protect the credit rights of consumers. 3) Maintaining the stability of the financial system and containing systemic risk that may arise in financial markets. 4) Providing certain financial services to the U.S. government, to the public, to financial institutions, and to foreign official institutions, including playing a major role in operating the nation's payments system.
The FED does not have any direct authority over hedge funds.

Hedge funds and the absence of regulation
Although the above may imply that hedge funds are all but free from regulation, this not the case per se. The SEC requires any market participant to register in case it owns over 5% of the stocks of any publicly traded company, while the CFTC demands daily reports from participants with large positions in futures.
In recent years the SEC has tried to intensify the monitoring of hedge funds. The SEC states the rapid growth of hedge funds over the past years as the main reason for this. According to the statement, hedge fund assets worldwide have grown by 230% over the five years preceding 2004, such that total assets under hedge fund management now equal one fifth of that managed by mutual funds. The latter, combined with the fact that hedge fund assets are growing faster than mutual fund assets, make that hedge funds should be regarded as significant players on the financial markets. 
Consequently, in December 2004 the SEC issued additional legislation that required all but the smaller funds, with assets less than $25 million and 14 participants or less, to register under the Investment Advisers Act of 1940. The United States Court of Appeals for the district of Columbia Circuit in June 2006 overturned the SEC’s requirement to register. The Court argued that “The Commission’s rule creates a situation in which funds with one hundred or fewer investors are exempt from the more demanding Investment Company Act, but those with fifteen or more investors trigger registration under the Advisers Act. This is an arbitrary rule”.
As result of this the legislation was sent back to the SEC to be modified or abandoned. Two months later the SEC stated that it would not challenge the United States Court of Appeals ruling, based on the fact that “further appeal would be futile and would simply delay and distract from our goal of advancing investor protection”.
1.2.2 Trading strategies and techniques
Although it has been nearly 60 years since Alfred Winslow Jones started up his fund, many hedge funds to this date share two of the main characteristics that were also present in the first hedge fund. First, Jones applied a market neutral trading strategy. He took long positions in stocks that he thought were undervalued, financed by taking short positions that were overvalued in his opinion, effectively hedging his position against general market movements. Although there are still many hedge funds to be found today that apply a market neutral strategy, hedge funds trading strategies range from minimizing risk to large one-sided bets on market directions. The result of Jones’ strategy was a leveraged position with relatively little cash. The second characteristic will be dealt with in the next chapter as it pertains to the managerial incentive structure.
Two of the investment techniques mentioned above, namely short selling and leverage, gave his fund a clear edge over existing mutual funds.

Short selling essentially implies selling something that you do not own. When a hedge fund sells short securities it does so without actually owning them, which is something the buyer does not necessarily need to be aware of. The hedge fund then borrows the corresponding amount of securities from a lender and transfers them to the buyer at the date agreed upon when the contract was signed. At a later point in time the hedge fund will use the sale revenues to purchase the same amount of securities off the market at the applicable price and return them to the lender.

Naturally, hedge funds will only be willing to short sell when they expect the price of the security involved will decline in the time between selling and returning the securities. Short selling is a powerful tool in protecting invested funds in times of a bear market as it may offset the loss on a fund’s long positions. In fact the combination of going long and short is what lead Carol Loomis to coin the term hedge fund to describe the strategy applied by Jones.

The second technique that was inherent to his fund is the use of leverage. It is a situation in which the amount of money invested is greater than the equity capital available. Typically leverage implies investing money that has been acquired through a loan or another form of debt. This may amplify both the gains and losses of a fund, making any investment at the same time a potential goldmine or a financial disaster depending on the return on its short versus its long positions.
A third technique that was adopted later pertains to the large scale use of derivatives. Derivatives, such as options, forwards and futures, derive their value from an underlying asset such as stocks or bonds. The characteristic that sets derivatives apart from their underlying assets is the fact that all derivatives involve a future commitment. As such they are ideal instruments in hedging future uncertainties. One other reason for the fact that the hedge fund industry has eagerly embraced the use of derivatives can be found in the fact that the costs involved are relatively small. As such it is fairly easy for a hedge fund to create hedged positions at an expense far smaller than that of the asset from which the value is derived.

Hedge fund managers are known to play an active role in financial markets (e.g. Diereck and Garbaravicous, 2005). In their trading there are usually relatively few restrictions in place when it comes to the options available to the manager. He may go long or short, use any amount of leverage and make use of derivatives as he sees fit at any moment. Furthermore he may completely alter his investment style and asset allocation should the need or wish arise. There are several strategies that can be distinguished within the hedge fund industry but more often than not the lines can be blurry at best as the money invested simply moves to the most profitable market. This is also the reason for the fact that research (e.g. Brown and Goetzmann, 2001) has shown that a fund’s self-proclaimed trading style may significantly differ from actual day to day trading, which in turn leads to difficulties in assessing and interpreting hedge fund studies that separate between trading styles.
1.2.3 Management incentive structure

The second hedge fund characteristic that has survived since the inception of the first hedge fund relates to the incentive fee that the manager receives. Jones received 20% of the profits made by the fund in any given year. Although the manager may set the incentive fee at any percentage, 20% today still seems to be the incentive fee applied most often. Given the fact that double digit annual returns are known not to be exceptional within the hedge fund industry, it can hardly be called a miracle that many of the best investment managers choose to venture into the realm of alternative investment vehicles where their services may be extremely profitable.
Apart from the annual incentive fee, most hedge funds also apply a fixed management fee of on average 1-2% of a fund’s net asset value, or the fund’s assets minus its liabilities. The management fee is paid to the manager regardless of its results and designed to provide for a living for the manager and to cover the most basic expenses that the he needs to incur in his day to day work. Regardless of the fact that hedge funds are free to decide the manner in which the fund managers are rewarded, the combination of a management and incentive fee is widely acknowledged to serve as one of the main characteristics of hedge funds.

Under the Investment Advisers Act of 1940, amended in 1971, mutual fund performance based fees must satisfy the so-called fulcrum rule. It states that all fees of this kind must have a symmetrical structure so that the manager bonus also has its negative counterpart in years when the fund makes a loss.
An incentive fee also serves the purpose of aligning the interests of both the manager and investor.

Over the years a number of other mechanics have been introduced to align the interest of fund managers, most notably a high-water mark and hurdle rate.

A fund which has adopted a high-water mark agrees to not pay its manager an annual incentive fee when the net asset value of the fund does not exceed the previously attained highest position. The high-water mark can vary per investor and depends on the moment at which he entered the fund. Suppose for example that at the year t=0, at the inceptions of the fund, the value per share equals 100. When at the year t=1 the value per share has increased to >100 the manager will be rewarded for enhancing the investor’s net asset value. On the other hand, had the value per share at t=1 declined then obviously the manager would have not been rewarded an incentive fee and neither will he unless in the years to come the value of the shares will rise above 100.

Logical as this may sound there is the possibility that, specifically in case of an underperforming hedge fund, the manager will simply close down the fund because he does not deem it likely that the fund will attain its high-water mark in the near future and wishes to not spend any more resources on it.
A hurdle rate is in a way similar to a high-water mark in that it promises not to pay an incentive fee to the manager unless certain criteria have been met. A hurdle rate implies that managers will not receive an annual incentive fee unless the fund has outperformed an ex ante agreed upon benchmark, such as the S&P 500 or T-bills.
1.2.4 Manager investment in fund

Apart from an incentive fee, and possibly a high-water mark and hurdle rate, the fact that it is common practice for managers to invest a substantial amount of their own money into their own fund also serves to prevent possible conflicts of interests between the manager and investor. Furthermore, as already mentioned when discussing the legal background, U.S. hedge funds are generally established as limited partnerships. Consequently the managers, as general partners, are fully liable in case of bankruptcy of the fund. Still it is not inconceivable that hedge fund managers may decide to close a fund for the reason that they expect to make more profits by starting a new fund.
1.3 Perceptions about hedge funds
One does not need to take a special interest in the financial news to hear the term ´hedge fund´ being mentioned every now and then. The fact that the hedge fund industry is growing, together with the fact that they are investment platforms in which the money is actively managed, make for quite an amount of media coverage, perhaps more than they may like. In the Netherlands in 2007 there have been two notable cases where hedge funds have actively tried to influence the company in which they were well represented. TCI Fund Management wrote a letter to the ABN AMRO management, claiming that its shares were severely undervalued at that time, and that the management ought to consider splitting up and selling the company in order to increase shareholder value. Centaurus Capital and Paulson Capital together held more than half of the votes in Stork. Both hedge funds wanted to company to be split up and its various branches sold separately, again so as to increase shareholder value. Notwithstanding the majority of voting rights, the Stork management refused to give in to the hedge funds´ demands. During those cases it became very clear that the image of hedge funds in the media is not very flattering to say the least. In essence they are thought to be merciless predators and reckless gamblers who seek to maximize their profits from investment, without regard for the consequences it may bring about, such as employees being fired in the course of splitting up a company.
The strong growth of the industry, combined with the fact that hedge fund managers are viewed as risk-loving, have lead to a number of regulatory investigations into the question to what extent hedge funds are able to move markets by their trading.
Strömqvist (2009) investigates the role that hedge fund are accused of having played during several recent economic events. First, in the autumn of 1992, George Soros’ Quantum Fund forced the British central bank to abandon the fixed exchange stemming from its participation in the European Exchange Rate Mechanism. His hedge fund shorted the Pound Sterling on a large scale while taking up large positions in other currencies, most notably the German Mark. Defence of the fixed exchange became too costly for the Bank of England, which then decided to devalue the Pound. Soros’ bet is estimated to have gained him anywhere around one to two billion dollars in the span of a day. Secondly, during and after the Asian crisis at the end of the 1990’s, governments of the affected countries largely blamed hedge funds for the events that had taken place. The Asian economies experienced a period of prosperous growth and an accompanying inflow of foreign capital. When the inflow became an outflow during the final years of the century, many Asian countries experienced problems relating to the fixed exchange rate of their currency with respect to the dollar. As a result of this, Thailand, Malaysia and South Korea were forced to devalue their currencies. Hedge funds focusing on Asian markets lost approximately 20% of their value during the crisis. Hedge funds as a whole showed a weak positive return. Strömqvist concludes that the accusation that hedge fund held extensive short positions in Asian currencies during the crisis is therefore not justified. Thirdly, during the autumn of 1998, federal regulators devised a bailout plan to save Long Term Capital Management (LTCM). The fund, headed by some of the brightest people in the financial industry, had shown impressive results since its inception in 1994. In the wake of the Asian crisis the yield spread between high and low risk bonds had risen dramatically. LTCM was convinced that the high spread was not justifiable and that soon the gap would begin to close. By heavily relying on derivatives, LTCM stood to gain a lot in case the spread would come down. Even though many hedge funds make use of leverage in order to amplify their gains, seldom must the amount of leverage used by LTCM have been exceeded or even equalled by other funds. In the early months of 1998 LTCM had $125 billion invested with its $4.8 billion in equity. When the financial world began to voice their concern regarding the possibility that the Asian crisis might spread to other countries, the yield spread in fact began to widen. When the Russian government then defaulted on its loans in August 1998, investors took refuge to high quality bonds with virtually no risk of default. In the course of one month, LTCM’s equity dropped by almost 90%. Because of the high use of leverage, the federal regulators expected that the collapse of LTCM might imply severe systemic risks for the U.S. financial system, which is why a consortium of banks was formed to supply LTCM with the much needed capital to keep the fund from collapsing.
In their study on the implications of hedge funds for financial stability, Diereck and Garbaravicous (2005) recognise that hedge funds may affect the financial system in both positive and negative ways. On the positive side, hedge funds engage in arbitrage to make a profit off mispricing. This way they contribute to an efficient market where financial products are priced correctly. Secondly, hedge funds are more willing than other investment vehicles to take on risks. In this manner they add to the development of enhanced tools for risk management and furthermore their presence in the riskier markets implies that risk is more evenly spread among market participants. They are willing to place their money at risk in the more volatile markets, providing them with stabilizing liquidity. It has been argued that hedge funds, contrary to what is implied in the above section, in fact reduce the volatility of markets since they are less inclined to follow the general market movement. Moreover, hedge funds present an interesting addition to investment portfolios, both because of past hedge fund returns and from a diversification point of view. The negative implications of hedge funds on markets are threefold according to the study. First, the collapse of a group of hedge funds or, as with LTCM, the default of a single fund may have significant consequences for the banks which have lent money and financial markets. Secondly, the mismanagement of risk exposures may lead to systemic risk in the financial system through contagion effects. Thirdly, hedge fund activity in more vulnerable markets may lead to instability. Even when hedge funds themselves are not key players in those markets, it may still be enough to tip the scales.
1.4 The aim and structure of this study
Now more than ever before, company CEOs make the evening news with regard to their remuneration. Most people will agree that a CEO may receive a salary which stands into comparison with the work he puts into the company and the results he delivers. The general opinion however tends to show that an increasing number of people believe that the remuneration of many CEOs is not fully justified. It is not only the general public that feels this way, for as of late politicians have started to strive to abolish the most exorbitant of remuneration structures. Especially during economic downturns it may indeed be hard to justify a double digit salary increase when the company has shown record losses during the latest fiscal year.

The sections above have already briefly touched upon the fact that the reward structure for hedge fund managers is fairly distinctive. The management fee is paid regardless of the fund results and makes up a relatively small portion of the reward in case the fund performs well. If the fund’s business indeed is a profitable one, the manager stands to gain wealth quickly through the fact that most funds award the fund manager approximately 20% of the value added during any given year. This study examines the effect of the reward structure on hedge fund returns for over 2,500 funds during the years 1994-2005. Ex ante one may expect that under a more generous compensation structure fund managers are increasingly motivated to deliver superior fund performance and that the best managers will flock towards the funds which reward their skills most generously.
Fee structures at large companies often pay a fixed salary to the CEO, irrespective of the company’s results. In order to align the incentives of the CEO with the stakeholders, a significant component however is often made dependent upon the added value that the CEO provides in the form of higher company profits. This way, the fee structure at hedge funds shows interesting similarities with that of large companies.
We stress that this study is mainly interested in the relationship between hedge fund reward structure and returns. These similarities however make it potentially valuable to study the extent to which an incentive structure is able to motivate the manager or CEO to add value to the business he heads. If an incentive structure does not work for a hedge fund manager then the same structure may also not be optimal for a CEO, or in fact for any employee who is rewarded on the basis of a fixed salary plus a variable component. If the variable component appears to be able to drive hedge fund performance positively and significantly, perhaps there is a lesson to be learned for companies regarding the remuneration of their CEOs.
The remainder of this study is structured as follows. Chapter two provides more insight into hedge fund performance and reward structure as they are the main interest of this study. Hedge fund manager remuneration is then compared with the compensation structure at non-hedge funds. Chapter three gives the descriptive statistics for the database employed in this study. We then address several biases that are known to distort the results derived from hedge fund databases. In the final part of chapter three we quantify fund performance in the database, after correcting for the biases as addressed. The final and fourth chapter defines the hypotheses to be tested and discusses the results. We then perform additional tests to check the robustness of our findings and give an overview of the results obtained throughout the chapter.
2. Performance and incentives
2.1 Hedge fund performance

The investment style of hedge fund nowadays hardly justifies the name that was originally coined to describe the manner in which they were able to hedge their position against general market movements. Although the market neutral strategy that many funds still apply resembles the strategy of the first hedge funds, many of the funds have adopted investment strategies that range from minimizing risk to large one-sided bets on market directions.

Being subjected to a minimal amount of legal constraints enables hedge funds to make use of almost any trading technique such as taking large leveraged positions and the use of short selling. Together with the fact that hedge funds tend to attract the more capable managers, hedge funds are often credited with being able to generate superior returns in comparison with other investment vehicles.

A number of studies have investigated absolute and relative hedge fund performance. In the remainder of this study, unless stated otherwise, returns are net of all fees.

Ackermann, McEnally and Ravenscraft (1999) find evidence that hedge funds outperform mutual funds on a risk-adjusted basis. Hedge fund returns do appear to be significantly more volatile than mutual fund returns. Not taking risk into account, the authors find that hedge funds are unable to outperform equity indices. On a risk-adjusted basis however, hedge fund performance is slightly worse than the S&P 500 and MSCI EAFA indices. Because of their low correlation with the market hedge funds may still prove to be a valuable addition to an investment portfolio.
Kosowski, Naik and Teo (2004) examine the light in which the consistently superior returns of several hedge funds should be viewed. More specifically they investigate whether they can be attributed to managerial stock-picking abilities or whether the persistence of exceptional returns may be a mere stroke of sheer luck or a data bias. They find that mere luck is an insufficient factor in explaining superior performance. Even though this may sound as good news to the investor, the authors are able to dampen the euphoria by stating that most of the top performing funds are relatively small and closed to new investors.

Roughly 60% of the hedge funds in the database used for this study are located outside the U.S. Making use of a sample containing only offshore funds, Brown, Goetzmann and Ibbotson (1999) study hedge fund performance during the period 1989-1995. They conclude that, in their sample, hedge funds outperform the S&P 500 when returns are weighted according to fund size. The funds in the sample underperform the S&P 500 when returns are not given any relative weight. With respect to return volatility, relative to the S&P 500, they find similar results. When return volatility is weighted according to fund size the authors find that volatility is higher than the S&P 500 index. The inverse goes for the case in which volatility is not given a relative weight. The above is of course consistent with the standard risk-return trade-off on investments.
Taking into account the period from May 1990 to April 2000, Amin and Kat (2003) investigate the claim that hedge funds are able to offer a superior risk-return tradeoff. In their paper they conclude that investing in hedge funds is especially interesting given the fact that their returns, depending on the strategy followed, generally have a low correlation with other asset classes and such provide a means of diversification to a portfolio. They find that investing in a single hedge fund is generally not very efficient. The results are different when hedge funds make up only part of the investment portfolio. The situation in which 10-20% of the invested capital is allocated to hedge funds yields the best results according to the authors. Funds of funds may make for an attractive investment opportunity since they provide a mix of both hedge fund returns and diversification. Due to the inherent double fee structure, investing in a single fund of funds does not generally make for a very efficient investment. As with single hedge funds, the authors find that the best results are obtained when 10-20% of the portfolio consists of funds of funds.
According to Fung and Hsieh (1999), the annualized mean return for hedge funds in their sample during a period of eight years was 15.1% while investment in an S&P 500 portfolio would have yielded 16.2% during the same period. The annualized mean standard deviation however was equal to 5.7% and 12.3% respectively, while the 0.37 correlation with the S&P 500 makes for a possible diversification opportunity.
Liang (2001) also concludes that hedge fund returns as a whole are less volatile than the S&P 500. Again this comes at the cost of lower returns. He finds that the average annual S&P 500 return in the period 1990-1999 equals 18.8% while hedge funds as a whole showed a return of 14.2% on average. Volatility for the S&P 500 during the same period was 3.89% while the standard deviation on returns for hedge funds equaled 1.67%.
Capoccio and Hübner (2004) find that one fourth of hedge funds are able to deliver positive excess returns.
Since hedge funds are subject to a minimal amount of disclosure, relatively little is known about them. Many hedge funds however, choose to supply information to database vendors. As previously mentioned, hedge funds are not allowed to actively pursue publicity in order to raise funds. Supplying information on their track records, investment style and other determinants may help them to gather attention regarding their fund activities. A possible problem that may arise concerns the self-misspecification bias. There are no direct ways in which to check the extent to which the self-reported figures are correct. Nowadays, instead of a low-risk market neutral style, hedge funds investment involves a large variety of flavours.
Fung and Hsieh (1997) show that hedge fund strategies significantly differ from mutual fund strategies and that they are highly dynamic. They are able to distinguish five broad strategies which can be used to describe individual fund investment styles.

Furthermore, a study by Capocci (2006b) shows that not all hedge funds which claim to follow a market neutral strategy can live up to the expectation. His research focuses on the question as to what extent market-neutral funds bear a relation to the equity market. Ranking the funds by performance on an individual level he finds that both the best and worst performing funds are significantly exposed to the market. Ranked by performance, the middle funds are the only ones that are truly market neutral. 
Broadly speaking, a hedge fund investment style may be characterized as either non-directional or directional. Funds with a non-directional investment style are what is commonly referred to as market neutral. The strategy within these funds does not depend on general market movements. Instead they depend on arbitrage to exploit mispricings while minimizing total risk on their investments. Conversely, directional strategies are generally riskier, focusing on broad market movements instead. Agarwal and Naik (2000a) conclude that the average return for non-directional funds is generally higher than for directional funds. Although a higher mean return is often associated with increased risk they find that funds with non-directional strategies in fact exhibit a lower variance. In Agarwal and Naik (2000b) the authors come to the same conclusion.
By studying hedge fund returns over eleven years, Brown and Goetzmann (2001) study whether hedge fund strategies may be reduced to several basic styles and what they implicate regarding performance. The authors find that there are roughly eight investment styles to be distinguished and that they differ greatly in the amount of risk that investments are exposed to. They find that investment style explains approximately 20% of the cross-sectional variability in returns.
Capocci (2006a) studies the relative performance of hedge funds. More in particular his paper investigates whether there are fund strategies which are significantly and consistently able to outperform their counterparts. From this sample he concludes that there are indeed several strategies that are able to significantly outperform others whereas other strategies significantly underperform.
To investors perhaps even more interesting than the question as to whether hedge funds are able to deliver superior returns on average, is the question as to what extent funds are able to consistently beat the market. Agarwal and Naik (2000c) investigate whether hedge fund performance persists using a multi-period framework instead of merely looking at two consecutive periods. They find a significant amount of persistence at the quarterly horizon. The amount of persistence declines when the horizon increases. The authors find that the amount of persistence is not dependent on the fund’s trading strategy. Lastly they conclude that persistence in the multi-period framework is considerably smaller than in the two-period framework. Especially at the yearly horizon they find that the performance persistence is virtually non-existent.
Brown and Goetzmann (1999) are unable to find significant performance persistence in their sample including offshore hedge funds only. Although hedge funds theoretically make for an excellent arena for the best managers, the results show no evidence of a few consistently superior funds that manage to beat the pack every year. This goes for both the situation in which the sample is tested for performance persistence, and the situation in which the existence of persistence is dependent on the investment style.
2.2 Reward structure for hedge funds

Every company strives to implement a reward structure which will most effectively align its interests with its employees, clients and other stakeholders. As it is by far the most common structure within the industry, for hedge funds this means that the managers are rewarded a fixed management fee and a variable incentive fee which makes up for most of the upward potential. Often the manager is rewarded an incentive fee only in case of raising the net asset value above a previously achieved high (high-water mark), or outperforming a benchmark (hurdle rate). This reward structure is inherent to the industry, and as a result there have been various authors who have contributed to the literature on hedge fund manager compensation.
Ackermann, McEnally and Ravenscraft (1999) conclude that the incentive alignment emanating from the reward structure gives hedge funds a clear advantage over mutual funds. They find that the incentive fee is the most significant variable in explaining hedge fund risk-adjusted return. Furthermore, a higher incentive fee does not induce the manager to take on additional risk. Goetzmann, Ingersoll and Ross (2003) on the other hand, find that hedge fund managers have a tendency to increase the risk on their investment, whenever the high-water mark is attainable. The authors state that hedge fund performance fees are valuable to money managers, and conversely represent a claim on a significant proportion of investor wealth. They find evidence of decreasing returns to scale, which they attribute to the fact that hedge fund strategies, focusing on niche markets or arbitrage opportunities, are not infinitely exploitable. Their framework shows that small funds tend to grow, while larger funds tend to shrink. The high-water mark provisions in these contracts limit the value of the performance fees. 
Liang (1999) also studies the determinants of hedge fund performance, making use of a cross-sectional regression of average monthly returns on management and incentive fee, assets under management, lockup period and fund age. He finds a significantly positive relationship between the incentive fee and the average fund return. Contrary to Ackermann, McEnally and Ravenscraft (1999), Liang finds that the coefficient on assets under management is significantly and positively related to performance. Instead of decreasing returns to scale, Liang concludes that larger funds are in fact able to realise economies to scale. The author also examines whether high-water marks and hurdle rates have the desired effect. He finds that fund with a high-water mark significantly outperform funds without a high-water mark and therefore concludes that they indeed serve the intended purpose. On the other hand, the performance of funds with a hurdle rate is similar to that of funds without a specified hurdle rate.
In a different publication, Liang (2001) states that funds rarely change their fee structure once it has been determined (0.6% in the dataset used). The author states that both the magnitude of fee reduction and the number of funds that reduce their fees are higher than those funds with increased fees. The findings show that funds which performed well in the previous year, but poorly in the year after have a stronger likelihood of lowering their incentive fees. No explanation is given with regard to a change in management fees.

Liang (2003) compares the performance of stand alone hedge funds with CTAs and funds-of-funds. He finds that hedge funds and funds-of-funds invest in similar asset classes. Due to the double fee structure however, funds-of-funds tend to underperform hedge funds while they are able to outperform CTAs. Furthermore, (auto)correlations and market betas for hedge funds and funds of funds are lower in bull markets than in bear markets. CTAs on the other hand have no or negative correlation with hedge funds, funds-of-funds or the market index, which makes them valuable with respect to diversification. Even though return correlations between the various hedge fund investment styles are high at the aggregate level, individual fund returns within a style have low correlations.
Agarwal, Daniel and Naik (2005) examine the role of managerial incentives in determining hedge fund performance. Their conclusion is that funds with better managerial incentives,  the expected dollar increase in manager’s compensation for a 1% increase in the fund’s net asset value, outperform their counterparts. Furthermore they are more likely to be persistent winners and less likely to be persistent losers. Equal to Liang (1999), Agarwal, Daniel and Naik find that the existence of a high-water mark has a positive effect on the generated returns.
Fung and Hsieh (2000) study the many potential biases that may be encountered when attempting to extract hedge fund performance from a dataset. The authors argue that the performance of funds-of-funds provides a good proxy for the hedge fund market as a whole.

Investigating hedge fund excess returns, Caglayan and Edwards (2001) find that the level of the incentive fee is significantly and positively related to excess returns across all funds and investment styles. In fact, funds which award the manager an incentive fee of 20% or above earn returns that are approximately 3 -6% higher on an annual basis than funds which have a less generous variable incentive component.
Foster and Young (2008) state that it is difficult for investors to structure incentive schemes that differentiate between a skilled manager who is able to consistently generate excess returns, and a manager who merely simulates the returns of a skilled manager and still receiving the compensation associated with those returns. Their finding applies for any incentive scheme in which underperformance by the manager is not financially discouraged. They conclude that it is extremely difficult for investors to determine whether a series of excess returns by a manager is the result of stock picking skills, or mere luck. Furthermore, given the fact that superior returns are relatively easy to mimic, one may expect that average (or worse) performing fund managers may be attracted to the market. According to Foster and Young, the underlying problem represents strong similarities with the problem illustrated by the market for lemons as described by Akerlof. 
2.3 Reward structure for non-hedge funds
It is straightforward that the problem of aligning interests is not solely inherent to hedge funds. Principal-agent relationships may be found almost anywhere from mutual funds to stock market listed companies to a bakery in a small town. Different relationships require different compensation structures, such that the structure used for hedge funds may not always be the optimal choice for any given relationship.
2.3.1 Reward structure for mutual funds and CTA’s

Hedge funds in general award the manager a fixed compensation as a percentage of assets under management, together with a variable component as a percentage of the profits in any given year. The variable component is often made dependent on whether past losses have been recovered (high-water mark) or a certain threshold has been exceeded (hurdle rate). The variable component for hedge funds can be seen as a bonus. In case of good performance the manager is rewarded, while he is not punished for poor results. In an amendment to the Investment Advisers Act of 1940 in 1971, the SEC ruled that mutual fund managers may only be rewarded on a variable basis when the contract is symmetric, also known as the fulcrum rule.
Starks (1987) examines whether a symmetric or asymmetric contract does a better job in aligning interests between the investor and investment adviser for mutual funds. Her conclusion is that the symmetric performance fee dominates the asymmetric performance fee. A contract with a symmetric performance fee induces the manager to choose the optimal risk level, while expending an amount of resources below the optimal level. The amount of resources expended under an asymmetric performance contract is even less, while the amount of risk taken increases above the optimal level. Baker (1992) examines the manner in which an incentive contract may be designed, assuming that the agent’s compensation can not be made dependent upon the principal’s objective. He finds that the resulting contract will not be able to fully motivate the fund manager. As long as the agent’s compensation is not fully dependent on the principal’s objective, the contract will produce outcomes that are significantly different from first-best. According to the author, incentive based contracts dominate in situations in which performance measurement is feasible and the principal and agent are asymmetrically informed. More in particular, the agent possesses relevant information regarding the principal’s objective. In situations where there is no information asymmetry or performance measurement is not feasible, a fixed (base) compensation will dominate. 
Das and Sundaram (2002) recognize that the compensation structure chosen in an investor-adviser relationship has three effects: (1) The contract influences trading behaviour and portfolio choice, (2) it determines the manner in which gains and losses are spread between the investor and the adviser and (3) it may be used to signal ability. Applying these effects, the authors compare investor welfare under a symmetric contract and an incentive contract. They conclude that, contrary to Starks and what is commonly and intuitively believed to be the case, an incentive contract often results in a higher welfare for the investor than a symmetric contract. Only under the condition of perfect competition does the symmetric contract result in higher investor welfare.
Golec (1993) looks at CTA’s in explaining the relationship between returns and compensation structure. He finds that mean returns and standard deviation are positively and significantly related to incentive fees. The higher the incentive fee, the more risk a manager may take on so as to increase returns in any given period.
Elton, Gruber and Blake (2003) study the effect of incentive fees on the behavior of mutual fund managers. Comparing funds with and without incentive fees, their conclusion is that funds with incentive fees show positive risk adjusted returns. Despite the latter, the authors conclude that funds which employ incentive fees do not on outperform their benchmark because of a beta less than one. Funds which do not employ incentive fees exhibit a beta which is on average less than for funds with incentive fees while operating expenses are higher and managers’ stock-picking abilities are less prevalent. As a result, an investor is generally better off placing his money at a fund which uses incentive fees. That being said, the authors find that funds which use incentive fees on average take on more risk and that they increase portfolio risk after a period of poor performance while risk is reduced after a period of good performance. Additionally fund inflow is greater for funds with incentive fees than for funds that do not employ incentive fees.
2.3.2 Reward structure for firms

Kato and Kubo (2006) examine the pay-performance relationship for Japanese firms. They conclude that a significantly positive link exists between CEO compensation and return on assets. They find evidence of the view, which has emerged from similar studies, that Japanese CEO compensation is less sensitive to stock performance.
Gregg and Tonks (2005) make use of a sample of firms in the United Kingdom (U.K.) in their pay-performance study. Their conclusion is that the relationship varies across firms, industries, firm size and board size and structure variables and the level of firm risk. In their longitudinal study covering the years 1994-2002, the authors note that executive pay has risen greatly although a significant relationship with performance was not observed.
Ozkan (2007) also looks at the U.K. in studying the extent to which CEO compensation and firm performance are related. The results show that there is a significantly positive link between CEO cash compensation and firm performance. The relationship between total compensation and firm performance is also found to be positive, albeit not significant. The larger the firm and the larger the board of directors, the higher CEO compensation tends to be.
Brick, Palmon and Wald (2006) find a significant relationship between director and CEO compensation, which they attribute to mutual back scratching. This results in overcompensation of the directors and the CEO within a firm. The authors find that excess compensation is significantly and negatively related to performance within a firm.
Core, Holthausen and Larcker (1999) study the relationship between corporate governance, CEO compensation and firm performance. The results show that firms with weaker governance structures have greater agency problems. Furthermore they show agency problems are positively related to CEO compensation and negatively related to firm performance.
3. Data
3.1 Descriptive statistics

This study utilizes the Center for International Securities and Derivatives Markets (CISDM) database. The CISDM database, formerly the Managed Account Reports (MAR) and Zurich Capital Markets database, is the oldest CTA and hedge fund database available and has been used for academic purposes by many researchers and scholars. See for example Brown, Goetzmann and Ibbotson (1999) Ackermann, McEnally and Ravenscraft (1999), Caglayan and Edwards (2001), Amin and Kat (2003), Kosowski, Naik and Teo (2004 and 2007), Agarwal, Daniel and Naik (2005) and Capocci (2006b). We study the relationship between the compensation structure for hedge fund managers and return and return volatility. The CISDM database contains information on CPOs, CTAs, Funds of Funds (FoFs) and hedge funds. According to CISDM, the CFTC defines both CPOs and CTAs as follows:

Commodity Trading Advisor - Any person who, for compensation or profit, directly or indirectly advises others as to the advisability of buying or selling commodity futures or option contracts.

Commodity Pool Operator - An individual or firm which operates a commodity pool. A commodity pool is an investment trust, syndicate, or similar form of enterprise operated for the purpose of trading commodity futures or option contracts

The dataset includes assets under management, management and incentive fee applicable, fund domicile and other variables for the period 1972-2005. This study looks at the years 1994-2005. The reason for this is the fact that from 1994 onwards the database also includes information on funds that disappeared during any given year. The most recent data available to us relates to December 2005.  As elaborated on later, the decision not to include the years prior to 1994 mitigates the possibility of an upward bias of average returns. Most funds in the database report on a monthly basis. After excluding the funds which report on a quarterly basis or display a gap of three months or more in their return history, the database contains 4,227 hedge funds, of which 2,113 funds have stopped reporting on or before the end of 2005. The majority of the hedge funds is located outside the U.S. A total of 40% of the funds is located in the U.S., while 8% of the funds in the database did not report its country of residence. Table 1 provides an overview of the countries that are host to a minimum of 1% of the funds in the CISDM database. Reporting to a hedge fund database takes place on a voluntary basis. Although the dataset does provide information on both fund domicile and whether it is an onshore or offshore fund, both are not always in accordance with each other. A country of residence may both be classified as onshore and offshore, depending on the fund reporting. We have chosen to classify a fund as either onshore or offshore in accordance with the majority of classifications for funds from one and the same country. The table shows that the database contains more onshore  than offshore hedge funds. For onshore funds it holds that the majority (55%) of the funds is located in the U.S. state of Delaware. Most offshore hedge funds reside on the Cayman Islands (59%). The second and third most popular residence are the British Virgin Islands (20%) and the Bermuda Islands (13%) respectively. Overall, over two-thirds of all hedge funds in the CISDM database are located either in the U.S. or on the Cayman Islands.
Table 1

Hedge Fund Domicile 
	
	Count
	%
	
	Domicile
	Count
	%

	
	
	
	
	
	
	

	Onshore
	2,076
	49%
	
	Bahamas
	104
	2%

	Offshore
	1,999
	43%
	
	Bermuda Islands
	255
	6%

	Not specified
	152
	8%
	
	British Virgin Islands
	394
	9%

	
	
	
	
	Cayman Islands
	1,189
	28%

	
	4,227
	100%
	
	Ireland
	66
	2%

	
	
	
	
	Luxembourg
	51
	1%

	
	
	
	
	United States
	1,697
	40%

	
	
	
	
	Rest
	131
	3%

	
	
	
	
	Not specified
	340
	8%

	
	
	
	
	
	
	

	
	
	
	
	
	4,227
	100%


Table 2 provides an overview of several key fund characteristics. It is worthwhile noting that not every fund provides information on every variable. The assets of the average reporting hedge fund amounts to $265 million (median equals $58 million) with a large standard deviation of $1.3 billion as a result of a relatively small but dominant group of large funds. The largest fund at the end of 2005 had $38 billion invested under management. The hedge fund industry as a whole is notably smaller than the mutual fund industry and individual hedge funds tend to have fewer assets under management than mutual funds. The latter is quite often perceived as an advantage, as there have been various instances of hedge funds returning money to the investors. The reason for this is that fund managers often want to be lean so as to move nimbly into and out of markets to make the most of investment opportunities should they arise. Total assets under management for live funds in the CISDM database at the end of 2005 equaled approximately $457 billion. As hedge funds are not required to file reports, it is difficult to estimate the size of the industry. Malkiel and Saha (2005) state that the amount invested in hedge funds has risen from $50 billion in 1990 to approximately $1 trillion at the end of 2004. In their 2006 update, the Center for International Securities and Derivatives Markets (CISDM) (2006) states that industry assets have grown from less than $30 billion in 1990 to over $1.2 trillion in 2005, while the number of hedge funds increased from 530 to over 6,700 during the same period.
From hedge fund literature the image arises that management fee is typically around 1-2% of assets under management. The figures in Table 2 show that the mean management fee in our sample equals 1.30% while the median is equal to 1.20%. There are 244 funds that charged the investor no management fee at all, while five funds demanded 15% of assets yearly. The median incentive fee for funds in the database equals 20%, which is comparable findings in other studies. There are 316 hedge funds that do not require a share of the profits, while a total of 11 funds charged the investor 50% of yearly profits. With a median minimum investment worth $500,000 and an average close to $1 million it becomes clear that hedge funds are investment vehicles aimed at wealthy individuals or institutional investors. The minimum investment required may be as high as $625 million, as we have found in our sample. The fund age provided in Table 2 includes all hedge funds which have reported during 1990-2005, including dead funds. Hedge funds have a relatively high attrition rate, as for example observed by Brown, Goetzmann and Ibbotson (1999), Edwards (1999) and Malkiel and Saha (2005). The average fund age in the database, including dead funds, is equal to approximately 55 months (median equals 43 months) with a standard deviation of 44 months. The oldest fund was started in January 1967 and was still alive and reporting in December 2005. Taking into account only funds that were alive at the end of 2005, the average fund age increases significantly to approximately 90 months (median increases to 76 months) while the standard deviation falls to 32 months. Managers often require investors to place their money with the fund for longer periods of time, which enables them to exploit investment opportunities which require a high degree of illiquidity. Hurdle rates and high-water marks limit the amount of profits transferred to the manager. More in particular, the aim of hurdle rates is to motivate the manager to raise fund performance in excess of a predefined benchmark. High-water marks on the other hand are not concerned with maximum absolute returns per se, but more with recovering past losses. The manager is only paid his share of the profits through incentive fees when he is able to exceed the previous highest investor-specific net asset value. Only 40 out of 4,187 (0.96%) funds in the CISDM database report employing a hurdle rate. High-water marks are more common among hedge funds, as they are used by 422 out of 4,227 (9.98%) funds. Furthermore, 69% of the funds report the use of leverage.
Table 2

Hedge Fund Characteristics

	Characteristic
	Count
	1st percentile
	Mean
	Median
	99th percentile
	St.Dev.

	
	
	
	
	
	
	

	Assets under Management

	1,724
	$0.69 million
	$265 million
	$58 million
	$3,311 million
	$1,346 million

	Management Fee
	4,227
	0.00%
	1.30%
	1.20%
	1.00%
	0.73%

	Incentive Fee
	4,227
	0.00%
	18.30%
	20.00%
	20.00%
	5.98%

	High-Water Mark
	4,227
	0.00
	0.10
	0.00
	1.00
	-

	Hurdle Rate
	4,227
	0.00
	0.01
	0.00
	0.00
	-

	Minimum Investment
	4,225
	$0.00
	$0.95 million
	$0.50 million
	$5.00 million
	$12.50 million

	Fund Age (months)
	4,154
	1.00
	54.71
	43.00
	191.00
	44.35

	Lockup Period (days)
	4,225
	0.00
	36.14
	0.00
	720.00
	142.77

	Redemption Frequency (days)
	4,094
	0.00
	73.90
	30.00
	365.00
	87.15

	Redemption Notice (days)
	4,227
	0.00
	34.53
	30.00
	90.00
	28.13


3.2 Data Biases

A fair number of studies on hedge funds have (partially) been devoted to the various biases which may be encountered. Consequently, many studies acknowledge the potential biases which may have influenced the outcomes and the manner in which the data has been conditioned in order to avoid this from happening. The most important reason for the fact that hedge fund literature for decades has been virtually non-existent is because hedge funds are mostly unregulated. As such, hedge funds do not require to file periodic reports with the financial authorities, which makes it difficult to obtain solid figures. Beside CISDM, there are several other data vendors and institutions which solely focus on obtaining these figures. However, the fact that funds report on a voluntary basis to data vendors and institutions introduces several data conditioning biases. In one of their publications, Fung and Hsieh (2000) elaborate on the various biases that are inherent to hedge fund and commodity fund data. According to the authors, hedge fund data is prone to the following biases: survivorship bias, instant history bias, selection bias and a multi-period sampling bias.
3.2.1 Survivorship Bias

Survivorship bias arises when data vendors erase funds from their database, which for any reason have become defunct over the previous period. Hedge funds may not report for a number of reasons, but more often than not poor performance may be at the heart of it (Malkiel and Saha, 2005). If this is indeed the case then it is intuitive that discounting funds with a poor track record introduces an upward bias in database when compared with the hedge fund universe that an investor faces. The hedge fund industry is among other things known to exhibit both a high birth and death rate, also known as the attrition rate. Table 3 shows the results for both the birth and death rate for funds in our sample for the period 1994-2005. In calculating the average attrition rate the year 1994 stands out clearly, since the 2.15% we find seems to contain a large downward bias. Most likely the cause of this may be found in the fact that the CISDM database does not contain information on funds that have become defunct prior to 1994. A fund is considered to be born during any year in which it first reports its (backfilled) returns to the CISDM database. Death during any year occurs when a fund fails to report during the year, given the fact that it did report during December of the previous year. The table shows that the number of hedge funds incepted each year is increasing at a moderate rate. The relative increase however is steadily declining. In the years leading up to 1994 the attrition rate in the database was equal to zero. 

Table 3

Birth and Death Rates

	Year
	
	Count
	
	Births
	Birth Rate
	
	Deaths
	Death Rate

	
	
	
	
	
	
	
	
	

	1994
	
	512
	
	229
	44.73%
	
	11
	2.15%

	1995
	
	730
	
	229
	31.37%
	
	105
	14.38%

	1996
	
	854
	
	304
	35.60%
	
	78
	9.13%

	1997
	
	1,080
	
	346
	32.04%
	
	119
	11.02%

	1998
	
	1,307
	
	303
	23.18%
	
	182
	13.93%

	1999
	
	1,428
	
	331
	23.18%
	
	208
	14.57%

	2000
	
	1,551
	
	290
	18.70%
	
	175
	11.28%

	2001
	
	1,666
	
	310
	18.61%
	
	213
	12.79%

	2002
	
	1,763
	
	352
	19.97%
	
	224
	12.71%

	2003
	
	1,891
	
	312
	16.50%
	
	237
	12.53%

	2004
	
	1,966
	
	350
	17.80%
	
	259
	13.17%

	2005
	
	2,057
	
	361
	17.55%
	
	304
	14.78%

	
	
	
	
	
	
	
	
	

	Average
	
	
	
	
	24.93%
	
	
	12.75%


The 12.75% attrition rate is in line with findings of other studies, although estimates vary across time periods and studies. Brown, Goetzmann and Ibbotson (1999) find that on average attrition is as high as 20% in their sample of offshore hedge funds. The study by Liang (2000) employs both the TASS and HFR database and both yield different outcomes with regard to the average percentage of funds that become defunct during any given year. In the TASS database the attrition rate equals 8.30%, while the HFR sample shows a low 2.72% per year. Findings by Liang (2001) suggest an average attrition rate of 8.54% in the TASS database. In another study, Liang (2003) finds an attrition rate of 13.2% in up-markets and 17.0% in down-markets in the CISDM / Zurich database. Baquero, Ter Horst and Verbeek (2005) find an average annual attrition rate of 8.6% in the TASS database, close to the 8.3% reported by Liang (2000). Capocci (2006b) reports finding a death rate of 8.7%, while the birth rate is around 30% in his sample extracted from the MAR / CISDM database. Our findings show that over the years birth rates have been on a decline while death rates are increasing. Similar results are obtained by Capocci (2006a), studying the period 1994-2002.
The extent to which hedge fund data suffers from survivorship bias is most commonly estimated by comparing the average fund performance of all funds in the dataset with the funds that are still reporting by the end of the sample period. Starting around the middle 1990s, several data vendors began including information on funds which had become defunct over the previous period. The CISDM database began collecting information on dead funds from 1994 onwards. As a result of this, our sample is considered to be free of survivorship bias. Following Liang (2000) and the majority of authors performing this exercise, survivorship bias is calculated as the difference between the average fund return of the whole sample and the average return of the hedge funds that are still reporting by the end of 2005. In calculating average returns we follow Fung and Hsieh (2000). The average return is obtained by adhering to the assumption that an equal unweighted amount is invested in each fund in the database. The profits are reinvested in equal amounts in the surviving funds. If a fund disappears from the database then the invested capital is reinvested, again in equal amounts, in the surviving funds. The results are shown in Table 4.

Table 4

Survivorship Bias in Annual Returns
	Year
	All Funds
	
	Surviving Funds
	
	

	
	Count
	Return
	
	Count
	Return
	
	Return Difference

	
	
	
	
	
	
	
	

	1994
	512
	3.65%
	
	117
	4.70%
	
	1.06%

	1995
	730
	21.02%
	
	178
	22.59%
	
	1.57%

	1996
	854
	23.27%
	
	235
	25.39%
	
	2.11%

	1997
	1,080
	21.88%
	
	322
	24.38%
	
	2.50%

	1998
	1,307
	3.80%
	
	405
	0.59%
	
	-3.21%

	1999
	1,428
	37.08%
	
	489
	34.29%
	
	-2.80%

	2000
	1,551
	9.35%
	
	633
	16.40%
	
	7.05%

	2001
	1,666
	6.19%
	
	792
	11.93%
	
	5.74%

	2002
	1,763
	0.56%
	
	981
	3.67%
	
	3.11%

	2003
	1,891
	21.16%
	
	1231
	23.15%
	
	1.98%

	2004
	1,966
	10.29%
	
	1487
	11.45%
	
	1.16%

	2005
	2,057
	10.30%
	
	1811
	10.66%
	
	0.37%

	
	
	
	
	
	
	
	

	Average
	
	14.05%
	
	
	15.77%
	
	1.72%


The table shows that survivorship bias in our sample equals 1.72%. In essence this implies that including funds which have become defunct over the previous period lowers the average return during any year by 1.72%. Brown, Goetzmann and Ibbotson (1999) estimate that survivorship bias in their sample amounts to 3% per year. In their paper on common hedge fund data biases, Fung and Hsieh (2000) conclude that the average return difference between the surviving and the observed portfolio equals 3% annually. In various studies, Liang finds survivorship bias equalling 2.24% (2000), 2.43% (2001) and 2.32% (2003). Caglayan and Edwards (2001) find a survivorship bias in their dataset of 1.85%, while studies by Capocci reports results ranging from 1.22% (2004), to 1.08% (2006a), to 1.68% (2006b). Malkiel and Saha on the other hand find that survivorship bias is much higher at 3.75%. Our survivorship bias equalling 1.72% per year is therefore in line with the findings in other studies. 
3.2.2 Instant History Bias

Hedge funds are largely defined by a large degree of freedom from reporting requirements. As already discussed, one of the main disadvantages of the manner in which most hedge funds are structured stems from the fact that they are not allowed to publicly advertise their services. As a result of this, managers new to the hedge fund industry often establish their own fund using the financial resources of people in their own social or professional network. When fund performance is adequate, they may then proceed to begin reporting to one or more data vendors hoping to attract additional capital from external investors. When initially reporting to a data vendor, the previous track record of the fund is often backfilled from the moment of fund inception to the date the fund started reporting. It is intuitive that the decision as to whether or not start reporting to database vendors is dependent upon the performance during the first period after inception of the fund. The better the performance, the more a fund manager may be inclined to proceed to attempt to attract additional capital. It is for this reason that backfilling returns may introduce an upwards bias in average hedge fund return in the database. The study by Fung and Hsieh (2000) uses the TASS database, which contains both the date of inception for a fund, as well as the date at which it began reporting to the database. Using this information they derived that the average period between the latter two moments was roughly equal to 12 months. Consequently they suggest dropping the first 12 months of returns from the analysis. Following Fung and Hsieh, Edwards and Caglayan (2001) also exclude the first 12 months of fund returns. Ackermann, McEnally and Ravenscraft (1999) go further in adopting a 24 month exclusion. A study by Posthuma and Van der Sluis (2003) uses data from the TASS database to exactly determine the extent of the instant history bias in their dataset. As stated previously, the TASS database contains information on the date a fund started reporting. Unfortunately, the database used for this study only states the inception date of a fund, assuming it to be equal to the date of the first reported return. They conclude that the incubation period, the period between the inception of a fund and the date it starts reporting its performance to one or more databases, at an average of 34 months or a median of 23 months is much longer than generally assumed. Regardless of the number of months excluded, it remains a relatively crude method of conditioning a dataset for the existence of an instant history bias as the actual number of months of backfilled returns will vary across funds. As a result the conditioned dataset will not exactly reveal the true extent of the bias. Presented below, Table 5 gives an overview of the impact on average fund return of not taking into account the first 12 months of return history for every hedge fund.

Table 5

Instant History Bias

	Year
	Average Annual Return
	
	

	
	Including First 12 Months
	
	Excluding First 12 Months
	
	Return Difference

	
	
	
	
	
	

	1994
	3.65%
	
	2.77%
	
	0.88%

	1995
	21.02%
	
	19.64%
	
	1.38%

	1996
	23.27%
	
	20.87%
	
	2.40%

	1997
	21.88%
	
	19.62%
	
	2.26%

	1998
	3.80%
	
	0.94%
	
	2.86%

	1999
	37.08%
	
	35.56%
	
	1.52%

	2000
	9.35%
	
	7.08%
	
	2.26%

	2001
	6.19%
	
	4.92%
	
	1.27%

	2002
	0.56%
	
	-1.11%
	
	1.67%

	2003
	21.16%
	
	20.69%
	
	0.48%

	2004
	10.29%
	
	10.03%
	
	0.25%

	2005
	10.30%
	
	10.02%
	
	0.27%

	
	
	
	
	
	

	Average
	14.05%
	
	12.59%
	
	1.46%


After adjusting the data by excluding the first 12 months of return history for each fund, Fung and Hsieh (2000) conclude that the average fund return for the unadjusted sample exceeded that of the adjusted sample by 1.4% per year. This finding nearly equals the 1.46% instant history bias found in our dataset. Caglayan and Edwards (2001) report a smaller bias at 1.17%. Results obtained by Posthuma and Van der Sluis show an instant history bias which is 3.5 to 4 times larger at 4.35% on average annually. The magnitude of the instant history bias as reported by Malkiel and Saha (2005) is even higher at 5.84%. Findings by Capocci and Hübner (2004) imply that the instant history bias tends to increase when increasing the number of months of return history excluded, from 0.08% for 12 months to 0.35% for 60 months. A similar conclusion may be derived from Capocci (2006a), which shows that the bias increases from 0.17% for 12 months to 3.91% for 60 months.
3.2.3 Selection Bias

Hedge fund managers may have a variety of reasons to report or not to report their performance to data vendors. The latter is illustrated by Fung and Hsieh (2000) by referring to Quantum and Long-Term Capital Management. George Soros’ Quantum Fund is undoubtedly the most well-known hedge fund in the industry. Aside from its involvement in the devaluation of the British Pound Sterling, Quantum has a track record of stellar performance. In fact the fund has been closed to new investors for almost two decades and on more than one occasion it has returned assets to the investors so as to reduce the amount of assets under management. On the other hand, relatively little is known about the performance of Long-Term Capital Management as in the final year of their existence they deliberately did not report to any database. The previous examples illustrate the fact that the decision to report or not to report to a data vendor depends on the situation a fund is in. Furthermore it shows that the resulting bias may either positively or negatively influence the average hedge fund return in the database. According to Fung and Hsieh (1997) a selection bias, if it exists, is most likely to be very small. As it is virtually impossible to measure the exact extent to which a selection bias exists, if it exists at all, it is deemed to be negligible for the remainder of this study. Consequently no adjustments have been made to the underlying dataset from this perspective. 
3.2.4 Multi-Period Sampling Bias

The final bias that is discussed by Fung and Hsieh (2000) relates to the minimum amount of return history required before a fund is included in a study. Posing such a restriction may not be problematic if investors require a minimum amount of return history before considering an investment in a fund. They find that posing a restriction that requires funds to have a minimum amount of 36 months of return history, after excluding the first 12 months of return history for every fund, increases the average fund return by 0.1% to 0.6% annually depending on the time-period considered. Therefore they conclude that multi-period sampling bias, if it exists, appears to be very small. Caglayan and Edwards (2001) find that the magnitude of the bias does not seem to depend on the minimum history requirement. Increasing the requirement from 12 months to 24 months yields a multi-period sampling bias of 0.29% and 0.32% respectively. Based on their findings the authors suggest that posing a 12 or 24 month minimum history requirement may not make much of a difference. Baquero, Ter Horst and Verbeek (2005) however conclude that a multi-period sampling bias due to liquidation is likely to overestimate hedge fund annual returns by as much as 3.8%. The average overestimation equals 1.0% per year. Ter Horst and Verbeek (2007) show that correcting their sample for both a multi-period sampling due to liquidation and a multi-period sampling bias due to self-selection, may overestimate annual returns by as much as 7.7%. The average overestimation equals 1.9% per year. 
Table 6 shows the impact of imposing a minimum return history requirement on the sample. The results are shown for a requirement of 12, 24 and 36 months of data. It is noteworthy that the results shown below have been derived after conditioning the data to adjust for an instant history bias.
Table 6

Multi-Period Sampling Bias in Annual Returns
	
	
	No Requirement
	
	12-Month Req.
	
	24-Month Req.
	
	36-Month Req.

	Year
	
	Count
	Return
	
	Count
	Return
	
	Count
	Return
	
	Count
	Return

	
	
	
	
	
	
	
	
	
	
	
	
	

	1994
	
	352
	2.77%
	
	352
	2.75%
	
	339
	3.20%
	
	326
	3.56%

	1995
	
	505
	19.64%
	
	493
	20.13%
	
	470
	20.35%
	
	441
	21.22%

	1996
	
	629
	20.87%
	
	623
	21.07%
	
	599
	21.85%
	
	556
	21.63%

	1997
	
	781
	19.62%
	
	775
	19.86%
	
	748
	20.18%
	
	691
	20.17%

	1998
	
	973
	0.94%
	
	962
	1.61%
	
	915
	2.36%
	
	853
	3.16%

	1999
	
	1,134
	35.56%
	
	1,119
	35.98%
	
	1,056
	36.22%
	
	988
	35.32%

	2000
	
	1,229
	7.08%
	
	1,217
	7.64%
	
	1,168
	8.56%
	
	1,088
	10.04%

	2001
	
	1,385
	4.92%
	
	1,373
	5.37%
	
	1,324
	5.86%
	
	1,236
	6.45%

	2002
	
	1,457
	-1.11%
	
	1,448
	-1.03%
	
	1,408
	-0.82%
	
	1,325
	-0.68%

	2003
	
	1,543
	20.69%
	
	1,525
	20.80%
	
	1,478
	21.27%
	
	1,401
	21.73%

	2004
	
	1,661
	10.03%
	
	1,648
	10.13%
	
	1,599
	10.18%
	
	1,318
	10.53%

	2005
	
	1,708
	10.02%
	
	1,699
	10.04%
	
	1,462
	9.70%
	
	1,164
	10.39%

	
	
	
	
	
	
	
	
	
	
	
	
	

	Average
	
	
	12.59%
	
	
	12.86%
	
	
	13.24%
	
	
	13.63%


The findings show that, contrary to Caglayan and Edwards, the bias appears to increase as the minimum history requirement increases. A multi-period sampling bias of 0.27%, 0.65% and 1.04% for a 12-, 24- and 36-month minimum history requirement respectively may be considered to be somewhat higher than the findings by Fung & Hsieh (2000) and Caglayan and Edwards (2001). Adopting an extensive minimum history requirement may generate an upwards bias of average fund returns as it may result in the exclusion of many funds with short return histories. Following Ackermann, McEnally and Ravenscraft (1999) and Caglayan and Edwards (2001), a 24-month minimum is required for all funds included in the remainder of this study.
3.3 Performance

In this paragraph we focus on analyzing the performance of the investment vehicles in the CISDM database during the period 1994-2005. First we subdivide hedge funds according to 11 different strategies and examine their risk-return tradeoff and autocorrelation in returns. In the second part of this paragraph we compare hedge fund returns with the returns and return volatility as reported by other investment vehicles in the database.
3.3.1 Examination of hedge fund strategies
The hedge fund universe has gradually expanded over the past decades, evolving into a versatile industry in which funds enjoy a large degree of freedom regarding the manner in which they invest. While the CISDM database contains a total of 21 hedge fund strategies, Table 7 gives an overview of the strategies which apply to a minimum of 2.5% of the funds. In the Appendix a short explanation is provided with regard to the most common strategies. After conditioning the database so as to adjust for an instant history and multi-period sampling bias, a total of 2,518 hedge funds remain. Statistics on average performance and volatility of returns are given below. Volatility is defined as the standard deviation of returns.
Table 7

Average Monthly Return and Return Volatility across Strategies 1994-2005
	Strategy
	
	Count
	Return
	
	Volatility

	
	
	
	
	
	1994-1997
	1998-2001
	2002-2005
	
	1994-2005
	Δ
max

	
	
	
	
	
	
	
	
	
	
	

	Convertible Arbitrage
	
	143
	0.87%
	
	1.15%
	1.71%
	1.16%
	
	1.37%
	0.248

	Distressed Securities
	
	92
	1.02%
	
	1.60%
	2.50%
	1.60%
	
	1.95%
	0.283

	Emerging Markets
	
	211
	1.15%
	
	4.03%
	6.88%
	2.74%
	
	4.86%
	0.437

	Equity Long/Short
	
	983
	1.14%
	
	2.14%
	3.64%
	1.98%
	
	2.69%
	0.355

	Equity Market Neutral
	
	132
	0.76%
	
	1.12%
	0.85%
	0.57%
	
	0.92%
	0.375

	Event Driven Multi Strategy
	
	111
	1.10%
	
	1.77%
	2.50%
	1.75%
	
	2.04%
	0.226

	Fixed Income Arbitrage
	
	93
	0.50%
	
	0.65%
	1.34%
	0.62%
	
	0.94%
	0.425

	Global Macro
	
	129
	0.79%
	
	2.36%
	2.20%
	1.55%
	
	2.05%
	0.246

	Merger Arbitrage
	
	90
	0.82%
	
	1.74%
	1.21%
	0.68%
	
	1.34%
	0.491

	Sector
	
	212
	1.37%
	
	2.89%
	5.55%
	2.47%
	
	3.88%
	0.431

	Rest
	
	322
	0.88%
	
	1.06%
	1.01%
	0.61%
	
	0.93%
	0.342


The table shows that equity long/short is by far the most applied strategy in the sample. Furthermore it shows that there is a large spread in returns and volatility across strategies. In general, as may be expected, higher returns are associated with higher volatility. Average monthly return is highest for sector based strategies at 1.37% and lowest for fixed income arbitrage strategies at 0.50%. The emerging markets strategy exhibits the highest standard deviation in returns at 4.86% while equity market neutral return volatility is lowest at 0.92% during the years 1994-2005 in our sample. To determine whether standard deviation remains constant over time we subdivide the sample into three equal sub periods. We find that the maximum deviation from the standard deviation in the full sample in any subsample is equal to approximately one quarter to one half of the standard deviation during 1994-2005. This shows that relative return volatility deviates over time, but within certain boundaries.
Hedge funds are not allowed to publicly advertise their services. Voluntarily reporting their performance to databases is therefore one of the most important means for a fund to generate exposure. In order to make their fund more attractive in the eyes of investors, fund managers may attempt to smooth out returns over a period of time. The longer the time period over which returns are measured, the more difficult this will become for managers. The volatility, as measured by the standard deviation of returns, tends to increase with the square root of time. In the following table we compare the standard deviation of monthly returns, multiplied by the square root of 12, with the actual standard deviation of annual returns. If fund managers do indeed attempt to smooth out their reported monthly returns, we expect to find that: σannual > Sqrt(12) * σmonthly
Table 8
Average Annual Performance and (Scaled) Volatility across Strategies 1994-2005
	Strategy
	
	Count
	Return
	σannual
	Sqrt(12) * σmonthly
	Δ


	
	
	
	
	
	
	

	Convertible Arbitrage
	
	143
	11.07%
	8.11%
	4.76%
	0.705

	Distressed Securities
	
	92
	13.27%
	11.90%
	6.76%
	0.761

	Emerging Markets
	
	211
	16.22%
	27.15%
	16.84%
	0.612

	Equity Long/Short
	
	983
	14.72%
	12.92%
	9.31%
	0.387

	Equity Market Neutral
	
	132
	9.58%
	5.99%
	3.17%
	0.887

	Event Driven Multi Strategy
	
	111
	14.21%
	11.34%
	7.07%
	0.605

	Fixed Income Arbitrage
	
	93
	6.29%
	5.14%
	3.25%
	0.582

	Global Macro
	
	129
	9.92%
	7.77%
	7.11%
	0.093

	Merger Arbitrage
	
	90
	10.41%
	7.33%
	4.63%
	0.582

	Sector
	
	212
	18.02%
	19.07%
	13.43%
	0.420

	Rest
	
	322
	11.19%
	5.58%
	3.22%
	0.736


The results in the table above clearly show that for all strategies annual volatility of returns is (much) higher than the scaled volatility of monthly returns. Actual annual standard deviation exceeds the expected annual standard deviation of returns by a factor ranging from approximately 0.1 to 0.9 times the scaled monthly volatility.
It is documented, for example by Liang (2003) and Eling (2006), that hedge fund returns show a high degree of autocorrelation. Table 9 shows the autocorrelation of fund returns for different investment styles during the period 1997-2005. In order to be able to examine the manner in which autocorrelation of returns vary over time, we subdivide the period into three windows of three years each. Although our sample for the years 1994-2005 spans a total of 12 years, a four year window means we would have need of bias-free returns prior to 1994 as well. Since fund returns prior to 1994 are prone to be subject to survivorship bias, a three year window is opted for instead. Returns are tested for the extent of autocorrelation for lags of one, two and six months.
Table 9
Autocorrelation of Monthly Returns per Strategy
	Strategy
	
	1997-1999
	2000-2002
	2003-2005

	Lag in Months
	
	1
	2
	6
	1
	2
	6
	1
	2
	6

	
	
	
	
	
	
	
	
	
	
	

	Convertible Arbitrage
	
	0.443
	0.154
	-0.146
	0.195
	-0.001
	-0.027
	0.543
	0.240
	-0.033

	Distressed Securities
	
	0.384
	0.163
	-0.141
	0.162
	-0.080
	-0.040
	0.359
	0.072
	-0.126

	Emerging Markets
	
	0.330
	0.092
	-0.039
	0.216
	0.027
	-0.092
	0.098
	0.035
	0.009

	Equity Long/Short
	
	0.256
	-0.024
	0.066
	0.054
	0.056
	0.134
	0.241
	0.022
	0.116

	Equity Market Neutral
	
	0.265
	0.006
	0.150
	0.190
	0.484
	0.031
	0.215
	-0.193
	-0.101

	Event Driven Multi Strategy
	
	0.285
	0.070
	-0.033
	0.177
	-0.198
	-0.082
	0.347
	0.076
	0.145

	Fixed Income Arbitrage
	
	0.457
	0.299
	-0.168
	0.059
	-0.087
	0.056
	0.219
	0.095
	-0.064

	Global Macro
	
	-0.012
	0.060
	-0.013
	-0.065
	0.007
	0.201
	0.026
	-0.116
	-0.156

	Merger Arbitrage
	
	0.233
	-0.037
	0.016
	0.318
	0.326
	0.194
	0.175
	-0.050
	0.085

	Sector
	
	0.138
	0.022
	0.082
	0.040
	-0.077
	0.247
	0.271
	0.068
	0.205

	Rest
	
	0.300
	0.176
	-0.152
	0.065
	-0.050
	0.113
	0.301
	-0.105
	-0.137

	
	
	
	
	
	
	
	
	
	
	

	Average
	
	0.299
	0.095
	0.002
	0.112
	-0.017
	0.098
	0.311
	0.140
	0.123


The table yields two conclusions. First of all it implies to a certain extent that the greater the lag, the less autocorrelated returns become. Secondly, autocorrelation of fund returns are very unstable over the three periods examined.
Liang (2003) states that autocorrelation is higher in down markets than in up markets. Following Liang, we test fund returns over a period of 48 consecutive months. Up and down markets are defined by S&P 500 returns over a period of 24 months each. Analysis shows that the 48 month period which yields two consecutive cumulative 24-month returns that differ most runs from September 1998 to August 2002. September 1998 to August 2000 showed a cumulative return of -38.0%, while the next 24 months showed a 62.6% gain. The results are shown in table 10 for lags up to 6 months.
Table 10
Comparison of Autocorrelation in Returns in Up and Down Markets
	Strategy
	
	Down-Market: 09/1998 – 08/2000

	Lag in Months
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	Convertible Arbitrage
	
	0.497
	0.185
	-0.208
	-0.142
	-0.222
	-0.052

	Distressed Securities
	
	0.422
	0.165
	-0.139
	-0.066
	-0.125
	-0.054

	Emerging Markets
	
	0.402
	-0.073
	-0.101
	0.105
	-0.070
	-0.064

	Equity Long/Short
	
	0.067
	-0.006
	-0.082
	-0.308
	-0.380
	0.167

	Equity Market Neutral
	
	0.037
	0.240
	-0.531
	0.023
	-0.029
	0.108

	Event Driven Multi Strategy
	
	0.320
	-0.015
	-0.160
	-0.282
	-0.111
	0.112

	Fixed Income Arbitrage
	
	0.462
	0.213
	-0.099
	-0.029
	-0.155
	-0.190

	Global Macro
	
	0.009
	0.080
	-0.147
	-0.329
	-0.266
	0.004

	Merger Arbitrage
	
	0.192
	-0.238
	-0.388
	-0.274
	0.025
	0.292

	Sector
	
	-0.138
	-0.039
	-0.123
	-0.153
	-0.418
	0.277

	Rest
	
	0.278
	0.352
	0.080
	0.149
	-0.068
	-0.160

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	Up-Market: 09/2000 – 08/2002

	Lag in Months
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	Convertible Arbitrage
	
	0.021
	-0.273
	-0.090
	-0.188
	-0.056
	-0.137

	Distressed Securities
	
	0.205
	-0.175
	-0.254
	0.137
	0.245
	-0.026

	Emerging Markets
	
	0.247
	-0.092
	-0.300
	-0.018
	0.216
	-0.058

	Equity Long/Short
	
	0.078
	-0.416
	-0.290
	0.140
	0.161
	-0.031

	Equity Market Neutral
	
	0.335
	0.262
	-0.109
	-0.003
	-0.197
	-0.143

	Event Driven Multi Strategy
	
	0.200
	-0.325
	-0.255
	0.032
	0.137
	-0.070

	Fixed Income Arbitrage
	
	0.200
	-0.251
	0.214
	-0.078
	-0.279
	0.048

	Global Macro
	
	-0.042
	-0.279
	-0.400
	0.183
	0.284
	0.276

	Merger Arbitrage
	
	0.076
	0.020
	0.190
	0.021
	0.380
	0.181

	Sector
	
	0.065
	-0.486
	-0.281
	0.106
	0.022
	0.049

	Rest
	
	-0.045
	-0.441
	-0.214
	0.152
	0.232
	-0.006

	
	
	
	
	
	
	
	

	Correl (Down) >= Correl (Up)
	
	8
	9
	7
	4
	2
	6

	Correl (Down) < Correl (Up)
	
	3
	2
	4
	7
	9
	5


Comparing both periods shows that indeed there seems to be some evidence that autocorrelation is higher in down markets than in up markets. The evidence seems to decrease as we increase the lag.
3.3.2 Comparison between hedge funds and other investment vehicles and indices
Table 11 compares average monthly performance for hedge funds, CPOs, CTAs and FoFs in the CISDM database with S&P 500 and Vanguard Total Bond Market Index (VBMFX) returns during the years 1994-2005. The VBMFX invests in over 3,000 bonds so as to proxy the broad, U.S. investment-grade (Standard & Poor’s credit rating of BBB- or higher) market. The data used in analysing CPOs, CTAs and FoF was adjusted for an instant history bias and multi-period sampling bias in the same manner as for hedge funds.
Table 11
Comparison of Average Monthly Returns

	Year
	
	Hedge Funds
	CPOs
	CTAs
	FoFs
	S&P 500
	VBMFX

	
	
	
	
	
	
	
	

	Count
	
	2,518
	755
	729
	1,085
	-
	-

	
	
	
	
	
	
	
	

	1994
	
	0.31%
	-0.10%
	0.86%
	-0.38%
	0.15%
	-0.16%

	1995
	
	1.61%
	1.01%
	1.80%
	0.95%
	2.70%
	1.30%

	1996
	
	1.77%
	0.98%
	1.22%
	1.32%
	1.78%
	0.27%

	1997
	
	1.68%
	0.78%
	1.07%
	1.41%
	2.52%
	0.85%

	1998
	
	0.37%
	0.93%
	0.94%
	0.00%
	2.30%
	0.65%

	1999
	
	2.70%
	0.00%
	0.19%
	2.01%
	1.67%
	-0.14%

	2000
	
	0.79%
	0.86%
	1.03%
	0.65%
	-0.68%
	1.07%

	2001
	
	0.52%
	0.38%
	0.38%
	0.41%
	-0.90%
	0.61%

	2002
	
	0.06%
	1.27%
	1.19%
	0.16%
	-1.90%
	0.62%

	2003
	
	1.62%
	0.99%
	1.05%
	0.96%
	2.17%
	0.40%

	2004
	
	0.83%
	0.27%
	0.39%
	0.60%
	0.88%
	0.33%

	2005
	
	0.83%
	0.21%
	0.38%
	0.63%
	0.42%
	0.15%

	
	
	
	
	
	
	
	

	Average
	
	1.03%
	0.63%
	0.87%
	0.73%
	0.93%
	0.50%


The figures show that hedge funds on average outperform their counterparts at an average return of 1.03% per month, while average VBMFX performance is poorest at 0.50% per month. Investors may however not merely be interested in the absolute returns that funds are able to generate. Diversification may provide ample reason to include funds in a portfolio, regardless of the fact that they may not top the charts purely on a performance basis. The next table provides a correlation coefficient matrix for the returns across hedge funds, CPOs, CTAs, FoFs, S&P 500 and VBMFX.
Table 12
Correlation Coefficients for Average Fund Returns

	
	
	Hedge Funds
	CPOs
	CTAs
	FoFs
	S&P 500
	VBMFX

	
	
	
	
	
	
	
	

	Hedge Funds
	
	1.000
	-0.019
	-0.021
	0.910
	0.723
	-0.138

	CPOs
	
	-0.019
	1.000
	0.959
	0.167
	-0.116
	0.111

	CTAs
	
	-0.021
	0.959
	1.000
	0.148
	-0.090
	0.099

	FoFs
	
	0.910
	0.167
	0.148
	1.000
	0.538
	-0.086

	S&P 500
	
	0.723
	-0.116
	-0.090
	0.538
	1.000
	-0.080

	FBIDX
	
	-0.001
	0.342
	0.270
	0.082
	0.025
	1.000


Due to the fact that the portfolio of funds of funds consists of investments in various hedge funds, it is hardly surprising to find that their returns are highly correlated. Evidence of the claim that hedge funds may be able to deliver absolute performance irrespective of market circumstances, is not very strong as there appears to be a fair amount of correlation between hedge fund and S&P 500 returns. That being said, the returns of CPOs and CTAs seem to bear no correlation with the S&P 500. While hedge fund and funds of funds returns seem to be highly entwined, the same may be said of CPO and CTA returns. Again the highly positive relationship is hardly surprising as both CPOs and CTAs operate in the commodity futures or option contracts market. The results show that there is virtually no correlation between any of the investment vehicles and a proxy for the U.S. bond market.

Other than the average return and the possibility of diversifying a portfolio, an investor may be interested in knowing the return volatility when investing in any of the alternative investment classes mentioned in this paragraph. Table 13 shows the volatility of returns across hedge funds, CPOs, CTAs, FoF, S&P 500 and VBMFX, as measured by the standard deviation of monthly returns.
Table 13
Comparison of Monthly Return Volatility
	Year
	
	Hedge Funds
	CPOs
	CTAs
	FoFs
	S&P 500
	VBMFX

	
	
	
	
	
	
	
	

	1994
	
	1.71%
	2.29%
	2.77%
	1.33%
	3.05%
	1.31%

	1995
	
	0.97%
	2.41%
	2.69%
	1.06%
	1.50%
	0.99%

	1996
	
	1.50%
	3.58%
	3.24%
	1.37%
	3.14%
	1.25%

	1997
	
	2.18%
	2.90%
	2.54%
	1.83%
	4.60%
	1.07%

	1998
	
	3.61%
	2.90%
	2.56%
	2.48%
	6.21%
	0.79%

	1999
	
	2.66%
	2.40%
	1.94%
	2.07%
	3.78%
	0.76%

	2000
	
	3.09%
	3.21%
	2.67%
	2.04%
	4.95%
	0.82%

	2001
	
	2.13%
	3.16%
	2.47%
	0.80%
	5.73%
	1.02%

	2002
	
	1.60%
	3.62%
	2.90%
	0.70%
	5.96%
	1.05%

	2003
	
	1.06%
	3.28%
	2.65%
	0.62%
	3.29%
	1.48%

	2004
	
	1.28%
	3.24%
	2.38%
	1.01%
	2.11%
	1.17%

	2005
	
	1.47%
	2.39%
	1.86%
	1.27%
	2.29%
	0.93%

	
	
	
	
	
	
	
	 

	σmonthly
	
	2.15%
	2.90%
	2.52%
	1.57%
	4.26%
	1.12%

	
	
	
	
	
	
	
	

	Sqrt(12) * σmonthly
	
	7.43%
	10.05%
	8.73%
	5.44%
	14.77%
	3.87%

	σannual
	
	10.62%
	7.79%
	7.65%
	7.98%
	18.64%
	4.15%

	Δ

	
	1.486
	-0.777
	-0.426
	1.618
	0.907
	0.251


The figures show that return volatility is lowest for U.S. bonds at 1.12% and highest for the S&P 500. The second lowest volatility of monthly returns in the sample belongs to funds of hedge funds. Similar to our findings as summarized in Table 8, annual volatility of returns for hedge funds is much higher than the scaled volatility of monthly returns. It is not surprising to see that the same holds for funds of funds. In contrast, the volatility of annual returns for CPOs and CTAs is lower than we would expect merely by examining the standard deviation of monthly returns.
4. Hypotheses and results
4.1 Hypotheses to be tested
The CISDM database provides information on several key fund characteristics. Table 14 shows average performance for onshore and offshore hedge funds and funds that do or do not make use of a high-water mark or leverage. As we have pointed out previously, there are very few funds which have employed a hurdle rate. After correcting the sample for the biases as discussed in chapter 3.2 only 16 funds with a hurdle rate remain. For this reason the following table does not contain a comparison on average returns with regard to this variable. P-values are given in parentheses for the null hypothesis that monthly return averages are equal.
Table 14
Fund Characteristics and Average Annual Return 

	Year
	
	Onshore
	Offshore
	
	High-water Mark
	
	Leverage

	
	
	
	
	
	Yes
	No
	
	Yes
	No

	
	
	
	
	
	
	
	
	
	

	1994
	
	3.15%
	3.16%
	
	-0.21%
	3.25%
	
	1.30%
	6.44%

	1995
	
	22.67%
	16.43%
	
	17.74%
	20.41%
	
	22.01%
	17.23%

	1996
	
	24.01%
	18.45%
	
	31.06%
	21.57%
	
	22.13%
	21.25%

	1997
	
	22.35%
	16.77%
	
	26.05%
	20.00%
	
	20.88%
	18.29%

	1998
	
	5.87%
	-2.80%
	
	4.94%
	2.27%
	
	3.47%
	-0.65%

	1999
	
	38.60%
	32.18%
	
	42.23%
	35.93%
	
	36.15%
	36.41%

	2000
	
	7.71%
	9.00%
	
	19.27%
	7.96%
	
	7.55%
	11.09%

	2001
	
	4.89%
	7.00%
	
	9.23%
	5.60%
	
	4.12%
	9.76%

	2002
	
	-3.04%
	1.62%
	
	1.62%
	-1.04%
	
	-1.63%
	0.74%

	2003
	
	23.84%
	18.44%
	
	22.83%
	21.12%
	
	18.93%
	24.44%

	2004
	
	10.99%
	9.12%
	
	11.01%
	10.08%
	
	8.78%
	11.67%

	2005
	
	8.67%
	10.83%
	
	11.83%
	9.37%
	
	7.80%
	11.37%

	
	
	
	
	
	
	
	
	
	

	Annual Average
	14.14%
	11.68% 
	
	16.47%
	13.04%
	
	12.63%
	14.00%

	Monthly Average
	1.25%
	1.09%
	
	1.51%
	1.18%
	
	1.15%
	1.25%

	P-value
	
	(0.030)
	
	
	(0.005)
	
	
	(0.067)


On average onshore hedge funds significantly outperform offshore hedge funds in the sample. Intuitively we would expect to find that the large degree of freedom and tax-exemption that are often associated with offshore domiciles give offshore funds an advantage over their onshore counterparts. As Table 14 shows, this is clearly not the case. Examining the average monthly returns using a grouped two-sample T-test yields the conclusion that the null hypothesis of equal means of onshore and offshore hedge funds must be rejected. To an even greater extent the same applies to hedge funds that do or do not employ a high-water mark. The results show that funds that do not make use of leverage outperform their counterparts. The return difference however is not statistically significant at a 5% significance level.
This study examines hedge fund returns during the period 1994-2005 to determine the effectiveness of the manager reward structure that is inherent to the industry. More specifically we examine whether a relationship exists between the reward structure and performance of a fund. With regard to the reward structure we focus mainly on management fee, incentive fee and high-water mark.
The descriptive statistics have shown that the mean and median management fee in the dataset, before adjusting for biases, equal 1.30% and 1.20% respectively. The fixed management fee is paid to the manager regardless of its results. It is designed to provide for a living for the manager and to cover the most basic expenses that the he needs to incur in his day to day work. From this perspective it may hold that large funds on average have lower management fees. We subdivide the dataset in three even sections, dependent on the assets under management of any particular fund.

Table 15
Assets under Management and Fund Fees
	
	
	Fund Size in AUM ($ U.S.)

	
	
	Large
	Medium
	Small

	
	
	
	
	

	Count
	
	575
	575
	574

	Total Assets under Management
	
	$414 billion
	$36 billion
	$7 billion

	
	
	
	
	

	10th Percentile Management Fee
	
	0.50%
	1.00%
	0.75%

	Average Management Fee
	
	1.42%
	1.30%
	1.30%

	Median Management Fee
	
	1.50%
	1.50%
	1.50%

	99th Percentile Management Fee
	
	2.00%
	2.00%
	2.00%

	
	
	
	
	

	10th Percentile Incentive Fee
	
	10.00%
	15.00%
	0.00%

	Average Incentive Fee
	
	18.12%
	18.46%
	17.63%

	Median Incentive Fee
	
	20.00%
	20.00%
	20.00%

	90th Percentile Incentive Fee
	
	20.00%
	20.00%
	20.00%

	
	
	
	
	

	Funds with High-Water Mark
	
	11.83%
	24.00%
	23.34%


The results show that fund management fee is not negatively related to assets under management. In fact, the table shows that the average management fee for the largest funds in our dataset is greater than for the total average. As a management fee is distributed to the fund manager irrespective of returns we expect that management fee and fund return are not significantly related.
The variable component consists of approximately 20% of the increase in net asset value and is granted to managers as an incentive fee, provided the fund does not employ a high-water mark, or its previous high-water mark has been attained. An incentive fee is expected to be positively related to fund performance in two ways. The main design and purpose of an incentive fee is to motivate the manager to strive to attain maximum absolute returns. Secondly, hedge funds hope that by employing a high incentive fee, they may be able to attract the most capable managers. We expect to find a significantly positive relationship between incentive fee and fund performance. The previous table does not show a clear relationship between fund size and incentive fee, as the average fee is highest for the middle third in our sample.

In the sample used in this study, approximately 11% of the funds employ a high-water mark, after correcting for the biases as discussed. Under the condition of a high-water mark, managers are first expected to recover past losses before being awarded an incentive fee. If during any given year the fund shows impressive results while not attaining the previous high-water mark, the manager may not claim any part of the profits. High-water marks are designed to limit the value of the performance fees. We expect to find that a high-water mark is able to motivate the manager, such that funds which have a high-water mark employed are able to significantly outperform their counterparts without a high-water mark. On the downside, it has been suggested that a manager may choose to close down a poorly performing fund. If he deems it unlikely that the net asset value of the fund will exceed the high-water mark again in the near future, the manager may instead decide to set up a new fund. Table 15 leads us to believe that small and medium funds less frequently employ a high-water mark than the largest funds. Apparently it is due to the fact that large funds have a better bargaining position that investors are willing to place their money with the largest funds, regardless of the absence of a high-water mark.

Hurdle rates on the other hand are not designed to recoup previous losses suffered by the investor. Instead the fund manager may claim part of the increase in net asset value during any year in which return exceeds a predefined benchmark. As the sample used in the remainder of this study only has 16 funds employing a hurdle rate, the relationship between hurdle rates and performance will not be investigated.

The dataset used in chapter three, which has been corrected for the biases as previously discussed, consists of 2,518 funds with returns during the period 1994-2005. In this chapter we test the following hypotheses:

I. No significant relationship exists between management fee and performance;

II. A significantly positive relationship exists between incentive fee and performance;

III. A significantly positive relationship exists between high-water mark and performance.

Hypotheses I to III are tested by means of six OLS-regressions with the following parameters:
1: Return = C

2: Return = C + β1 · MANFEE
3: Return = C + β2 · INCFEE 
4: Return = C + β3 · HWM + ε
5: Return = C + β1 · MANFEE + β2 · INCFEE
6: Return = C + β1 · MANFEE + β2 · INCFEE + β3 · HWM + ε

Management and incentive fee are given in percentages, while the high-water mark consists of a dummy variable, 1 implying that a fund does employ a high-water mark. Conversely, a value of 0 implies that a fund does not employ a high-water mark. While it is fairly intuitive to expect a positive relationship between both incentive fee and the employment of a high-water mark and fund return, the variables under consideration may also have an impact on fund return volatility. We expect that management fee and fund return are not related. We do expect to find a positive relationship relating to incentive fee. We assume that fund managers may take on additional risk in an attempt to maximize their profits. The same analogy holds for a hedge fund employing a high-water mark. We expect that if the net asset value of a hedge fund is below its previously attained high-water mark, a manager may decide to undertake risky investments with potentially great windfalls. On the other hand, employment of a high-water mark may induce the manager to take on less risk since poor performance as a result of risky investments needs to be at least offset by equally good performance.
Aiming to gain a better understanding of the risk-return trade-off involved, the following hypotheses are examined as well:
IV. No significant relationship exists between management fee and return volatility;

V. A significantly positive relationship exists between incentive fee and return volatility;

VI. A significantly positive relationship exists between high-water mark and return volatility.

Hypotheses IV to VI are tested by means of six OLS-regressions with the following parameters:

1: Return Volatility = C
2: Return Volatility = C + β4 · MANFEE
3: Return Volatility = C + β5 · INCFEE 
4: Return Volatility = C + β6 · HWM + ε
5: Return Volatility = C + β4 · MANFEE + β5 · INCFEE
6: Return Volatility = C + β4 · MANFEE + β5 · INCFEE + β6 · HWM + ε
4.2 Regression results

4.2.1 Fund performance
The sample used in performing the regression is equal to the one we have used in chapter 3.3. The latter means that we have returns during the period 1994-2005 at our disposal from a total number of 2,518 hedge funds. We study whether a relationship exists between fund reward structure and both monthly returns and return volatility for the full twelve year sample, performing six regressions with alternating variables. Our main interest pertains to the sixth and final regression as it resembles the reward structure which is inherent to hedge funds. Table 16 shows the results pertaining to hypotheses I, II and III. P-values are given in parentheses. In the remainder of this chapter we will look at a 5% significance level to determine whether a variable enters the regression significantly.
Table 16
Regression of MANFEE, INCFEE and HWM on Fund Performance for the Period 1994-2005
	Regression
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	# Obs: 2,518
	
	

	
	
	
	
	
	
	
	

	C
	
	0.009
	0.009
	0.010
	0.009
	0.010
	0.010

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	-0.005
	 
	 
	0.000
	-0.003

	
	
	 
	(0.859)
	 
	 
	(0.993)
	(0.919)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.003
	 
	-0.003
	-0.003

	
	
	 
	 
	(0.407)
	 
	(0.418)
	(0.366)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.002
	 
	0.002

	
	
	 
	 
	 
	(0.033)
	 
	(0.029)


As we expected, our findings show that management fee and fund performance are not related. The coefficient for this variable is clearly not significant as illustrated by its P-value. The absence of a significant relationship between performance and incentive fee however is counterintuitive. Interesting as well is the fact that we find that the coefficient suggests that an incentive fees is more likely to affect fund return negatively than in a positive manner. The results do show that funds with a high-water mark perform significantly better than their counterparts without a high-water mark in place. The approximate 0.18% per month return difference is lower than suggested by our previous findings, by means of a grouped two-sample T-test, which show a difference of approximately 0.29% on a monthly basis.
4.2.2 Return volatility
Below we perform the same regressions but instead we now examine the relationship between management and incentive fees and high-water marks. The following tables show the results pertaining to hypotheses IV, V and VI.
Table 17
Regression of MANFEE, INCFEE and HWM on Return Volatility for the Period 1994-2005
	Regression
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	# Obs: 2,518
	
	

	
	
	
	
	
	
	
	

	C
	
	0.044
	0.045
	0.050
	0.045
	0.049
	0.050

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	-0.028
	 
	 
	0.012
	0.023

	
	
	 
	(0.815)
	 
	 
	(0.918)
	(0.850)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.028
	 
	-0.028
	-0.027

	
	
	 
	 
	(0.098)
	 
	(0.101)
	(0.121)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	-0.008
	 
	-0.008

	
	
	 
	 
	 
	(0.033)
	 
	(0.040)


The results clearly show that return volatility is not related to management fee. This is in accordance with what we expected on beforehand. We also expected to find the coefficient for incentive fee to be significantly positive. While the sixth regression shows that it is almost significant at a 10% significance level the relationship in fact appears to be inverse as the findings imply that a higher incentive fee leads to lower return volatility. Examining the coefficient for high-water mark yields the same conclusion in that the relationship is different from what we expected. We expected high-water mark and return volatility to be positively related as managers may take on additional risk so as to exceed their previous high-water mark. On the other hand, employment of a high-water mark may induce the manager to take on less risk since poor performance as a result of risky investments needs to be at least offset by equally good performance. Our findings show that the latter is more likely as a high-water mark significantly reduces volatility by approximately 0.8% per month.
4.3 Robustness checks

In this paragraph we will test the robustness of the outcomes in two of the following ways. In the previous paragraph we have performed regressions of the reward structure on fund performance and volatility for the whole twelve year sample. First of all we define four subsamples of three years each to gain insight into the consistency of the results over sub periods of time. Secondly we look at a study by Ackermann, McEnally and Ravenscraft (AMR) (1999) in defining four time frames, all leading up to one and the same year, and requiring funds to have consecutive return data in each of these periods. If our findings are robust we do not expect either of these two approaches to significantly alter our findings.
4.3.1 Consistency of results over sub periods
We have subdivided the period of our full sample into four subsamples of three years each. Again we test hypotheses I to VI by means of an OLS-regression in the same manner as previously performed in paragraph 4.2. The table below gives the regression coefficients for the relationship between fund reward structure and returns. Again we mainly look at the sixth and final regression as it resembles the reward structure which is so common for hedge funds.
Table 18
Regression of MANFEE, INCFEE and HWM on Fund Performance

in Four Consecutive Sub Periods during 1994-2005
	Regression
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	# Obs: 19,840
	
	1994-1996

	
	
	
	
	
	
	
	

	C
	
	0.012
	0.011
	0.008
	0.012
	0.008
	0.008

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	0.068
	 
	 
	0.042
	0.039

	
	
	 
	(0.116)
	 
	 
	(0.340)
	(0.371)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	0.022
	 
	0.022
	0.021

	
	
	 
	 
	(0.000)
	 
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.004
	 
	0.004

	
	
	 
	 
	 
	(0.069)
	 
	(0.103)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 35,969
	
	1997-1999

	
	
	
	
	
	
	
	

	C
	
	0.015
	0.017
	0.012
	0.015
	0.014
	0.014

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	-0.148
	 
	 
	-0.160
	-0.163

	
	
	 
	(0.012)
	 
	 
	(0.007)
	(0.006)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	0.016
	 
	0.018
	0.018

	
	
	 
	 
	(0.044)
	 
	(0.024)
	(0.029)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.004
	 
	0.004

	
	
	 
	 
	 
	(0.035)
	 
	(0.036)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 49,047
	
	2000-2002

	
	
	
	
	
	
	
	

	C
	
	0.008
	0.002
	0.002
	0.003
	0.001
	0.001

	
	
	(0.000)
	(0.000)
	(0.153)
	(0.000)
	(0.492)
	(0.578)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	0.120
	 
	 
	0.115
	0.110

	
	
	 
	(0.002)
	 
	 
	(0.004)
	(0.005)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	0.009
	 
	0.007
	0.007

	
	
	 
	 
	(0.149)
	 
	(0.316)
	(0.310)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.003
	 
	0.003

	
	
	 
	 
	 
	(0.006)
	 
	(0.008)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 53,077
	
	2003-2005

	
	
	
	
	
	
	
	

	C
	
	0.011
	0.011
	0.013
	0.011
	0.013
	0.013

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	0.021
	 
	 
	0.038
	0.037

	
	
	 
	(0.208)
	 
	 
	(0.027)
	(0.032)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.012
	 
	-0.013
	-0.013

	
	
	 
	 
	(0.000)
	 
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.001
	 
	0.001

	
	
	 
	 
	 
	(0.073)
	 
	(0.056)


Below we have summarized the results for the sixth regression, stating the sign of the regression coefficients and the P-value during any of the four time frames we have previously defined.

Table 19
Summary of Regression of MANFEE, INCFEE and HWM on Fund Performance

in Four Consecutive Sub Periods during 1994-2005
	Year
	
	1994-1996
	1997-1999
	2000-2002
	2003-2005
	1994-2005

	
	
	
	
	
	
	

	MANFEE
	
	+/+
	-/-
	+/+
	+/+
	-/-

	
	
	(0.371)
	(0.006)
	(0.005)
	(0.032)
	(0.919)

	
	
	
	
	
	 
	

	INCFEE
	
	+/+
	+/+
	+/+
	-/- 
	-/-

	
	
	(0.000)
	(0.029)
	(0.310)
	(0.000)
	(0.366)

	
	
	
	
	
	 
	

	HWM
	
	+/+
	+/+
	+/+
	+/+
	+/+

	
	
	(0.103)
	(0.036)
	(0.008)
	(0.056)
	(0.029)


The evidence on the significance of management fees is mixed, as the coefficient is significantly positive in two out of the four time frames under examination. In one time frame however, management fees appear to be negatively and significantly related to fund performance. As is the case with management fee, the coefficient for incentive fees is significantly positive in two out of four time frames. In one time frame we found the relationship to be inverse and significant. With regard to high-water mark, the results are less ambiguous. In each of the four time frames the relationship appears to be positive. Coefficients are significant at a 6% significance level in three out of four times frames and nearly significant at a 10% level in the remaining period. On average, the employment of a high-water mark appears to increase monthly fund return by approximately 0.30%. This findings is consistent with our earlier observation, by means of a grouped two-sample T-test, that the annual return for funds with a high-water mark exceeds the annual return of their counterparts without a high-water mark by approximately 3.5%
Summarizing we may state that, in contrast with the results obtained for the full twelve year sample, management and incentive fee are in fact significant in three out of the four sub periods. The fact that the sign of the coefficient is not equal in all of these three periods most likely explains why these variables appear to be unrelated to fund performance in the full sample. Both variables appear to be related to returns, but the nature of the relationship depends on the period under consideration. The findings with regard to the coefficient for high-water mark confirm our suspicion that employment significantly improves fund return.
Below we show the impact of management fee, incentive fee, and high-water mark on fund return volatility as measured by the standard deviation of monthly returns.

Table 20
Regression of MANFEE, INCFEE and HWM on Return Volatility in

Four Consecutive Sub Periods during 1994-2005
	Regression
	
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	

	# Obs: 805
	
	1994-1996

	
	
	
	
	
	
	
	

	C
	
	0.041
	0.042
	0.056
	0.041
	0.056
	0.056

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	-0.090
	 
	 
	0.007
	0.008

	
	
	 
	(0.763)
	 
	 
	(0.981)
	(0.978)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.086
	 
	-0.086
	-0.086

	
	
	 
	 
	(0.009)
	 
	(0.010)
	(0.010)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	-0.002
	 
	-0.001

	
	
	 
	 
	 
	(0.858)
	 
	(0.929)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 1,402
	
	1997-1999

	
	
	
	
	
	
	
	

	C
	
	0.058
	0.050
	0.053
	0.058
	0.047
	0.047

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	0.660
	 
	 
	0.641
	0.638

	
	
	 
	(0.001)
	 
	 
	(0.002)
	(0.002)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	0.027
	 
	0.016
	0.016

	
	
	 
	 
	(0.268)
	 
	(0.505)
	(0.524)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.005
	 
	0.005

	
	
	 
	 
	 
	(0.404)
	 
	(0.468)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 1,834
	
	2000-2002

	
	
	
	
	
	
	
	

	C
	
	0.049
	0.050
	0.055
	0.049
	0.056
	0.056

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	-0.083
	 
	 
	-0.051
	-0.049

	
	
	 
	(0.574)
	 
	 
	(0.731)
	(0.744)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.033
	 
	-0.032
	-0.032

	
	
	 
	 
	(0.161)
	 
	(0.184)
	(0.184)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	-0.002
	 
	-0.002

	
	
	 
	 
	 
	(0.700)
	 
	(0.717)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	# Obs: 1,765
	
	2003-2005

	
	
	
	
	
	
	
	

	C
	
	0.028
	0.027
	0.029
	0.027
	0.029
	0.029

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	 
	 
	 
	 
	 
	 

	MANFEE
	
	 
	0.043
	 
	 
	0.060
	0.059

	
	
	 
	(0.493)
	 
	 
	(0.358)
	(0.366)

	
	
	 
	 
	 
	 
	 
	 

	INCFEE
	
	 
	 
	-0.010
	 
	-0.012
	-0.012

	
	
	 
	 
	(0.364)
	 
	(0.273)
	(0.267)

	
	
	 
	 
	 
	 
	 
	 

	HWM
	
	 
	 
	 
	0.001
	 
	0.001

	
	
	 
	 
	 
	(0.685)
	 
	(0.677)


Below we have summarized the results for the sixth regression, stating the sign of the regression coefficients and the P-value during any of the four time frames we have defined.

Table 21
Summary of Regression of MANFEE, INCFEE and HWM on Return Volatility in

Four Consecutive Sub Periods during 1994-2005
	Year
	
	1994-1996
	1997-1999
	2000-2002
	2003-2005
	1994-2005

	
	
	
	
	
	
	

	MANFEE
	
	+/+
	+/+
	-/-
	+/+
	+/+

	
	
	(0.978)
	(0.002)
	(0.744)
	(0.366)
	(0.850)

	
	
	
	
	
	 
	

	INCFEE
	
	-/-
	+/+
	-/-
	-/-
	-/-

	
	
	(0.010)
	(0.524)
	(0.184)
	(0.267)
	(0.121)

	
	
	
	
	
	 
	

	HWM
	
	-/-
	+/+
	-/-
	+/+ 
	-/-

	
	
	(0.929)
	(0.468)
	(0.717)
	(0.677)
	(0.040)


The regression results with regard to management fee are ambiguous. The coefficient is only significant in one period, suggesting that return volatility may increase as a result of an increment of management fees, but the result is far from convincing.
Equal to the results we obtained for management fee, the coefficient for incentive fee is only significant in one time frame. The latter suggest that an increase in incentive fee may, contrary to what we expect, decrease return volatility. Again the evidence in favour of this relationship is less than overwhelming.

Earlier in this paragraph we derived a significantly positive relationship between the employment of a high-water mark and fund return. Examining the results with regard to return volatility however shows that the volatility of fund return is not related to the employment of a high-water mark.
In summary we may state that examination of each of the four time frames yields the confirmation that management fee does not significantly influence return volatility. The same is true for incentive fee. The full sample showed a weak (significant at a significance level of approximately 10%) effect, but this relationship is more difficult to discern when studying the four sub periods. The most prominent difference with our findings in the full sample constitutes the fact that the significantly negative relationship between high-water marks we found earlier appears to be non-existent.
4.3.2 Ackermann, McEnally and Ravenscraft
Instead of subdividing the period of interest into smaller and unique sub periods, Ackermann, McEnally and Ravenscraft (1999) test whether results are consistent over different time frames, all leading up to one and the same year. Furthermore, they require funds to show consecutive returns for each of the time frames under examination. Naturally this leads to a reduction in the number of funds used in the regression. As before we first test hypotheses I, II and II. The results are shown in Table 22.
Table 22
Regression of MANFEE, INCFEE and HWM on Fund Performance (following AMR)
	Year
	
	1998-2005
	2000-2005
	2002-2005
	2004-2005

	
	
	
	
	
	

	# Obs:
	
	30,912
	35,208
	38,016
	29,544

	
	
	
	
	
	

	C
	
	0.011
	0.011
	0.013
	0.010

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	
	

	MANFEE
	
	0.026
	0.066
	0.087
	0.035

	
	
	(0.452)
	(0.016)
	(0.000)
	(0.078)

	
	
	
	
	
	

	INCFEE
	
	-0.007
	-0.009
	-0.021
	-0.011

	
	
	(0.303)
	(0.113)
	(0.000)
	(0.002)

	
	
	
	
	
	

	HWM
	
	-0.001
	0.000
	0.000
	0.001

	
	
	(0.359)
	(0.939)
	(0.968)
	(0.154)


Management fee appears to be positively related to fund return, although results are only significant in two out of the four periods under examination. In one of the remaining two periods the coefficient is significant at a 10% level According to the outcome, raising management fee by 1% leads to an increase in monthly return by approximately 0.05%. Contrary to what we expect, incentive fee bears a negative relationship with fund performance. Only in the two shortest time periods does incentive fee enter the regression significantly. In one of the remaining periods the coefficient is almost significant at a 10% level. The table shows that the employment or absence of a high-water mark does not significantly influence fund performance in any of the four time periods studied.

We may conclude that management fees appear to positively influence monthly return, while incentive fees appear to have a negative impact on performance. The evidence in both cases however is not conclusive.

Below we show the impact of management fee, incentive fee, and high-water mark on fund return volatility as measured by the standard deviation of monthly return.

Table 23
Regression of MANFEE, INCFEE and HWM on Return Volatility (following AMR)
	Year
	
	1998-2005
	2000-2005
	2002-2005
	2004-2005

	
	
	
	
	
	

	# Obs:
	
	2,576
	2,934
	3,168
	2,460

	
	
	
	
	
	

	C
	
	0.045
	0.040
	0.035
	0.028

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	
	

	MANFEE
	
	-0.003
	-0.080
	0.023
	-0.047

	
	
	(0.974)
	(0.215)
	(0.637)
	(0.317)

	
	
	
	
	
	

	INCFEE
	
	-0.021
	-0.015
	-0.033
	-0.009

	
	
	(0.151)
	(0.262)
	(0.000)
	(0.365)

	
	
	
	
	
	

	HWM
	
	0.003
	0.004
	0.002
	0.001

	
	
	(0.242)
	(0.036)
	(0.097)
	(0.506)


The results with respect to management fees are not statistically significant, therefore signalling that it is not related to return volatility. Again, the coefficient for incentive fee does not enter the regression with the expected sign. The results suggest that a weak positive relationship may exist between employing a high-water mark and return volatility, if only significant in one out of the four time periods under consideration. Much the same applies for the coefficient for incentive fee, except that it in fact tends to increase return volatility.
The results obtained following the approach of Ackermann, McEnally and Ravenscraft appear to contradict our previous findings for the link between fund reward structure and return. Management fee in this case appears to be positively related to fund performance while incentive fee seems to influence return negatively. The explanation for this appears to stem from the fact that under this approach, emphasis is put on the final years of the sample leading up to 2005. An examination of the sub period 2003-2005 (paragraph 4.3.1) shows that management fee is positively and significantly related to performance, while incentive fee affects return negatively at a less than 1% significance level. While previous findings show that funds with a high-water mark significantly outperform their counterparts, following the approach of Ackermann, McEnally and Ravenscraft this relationship seems to be non-existent. Apart from the fact that emphasis is put on the final years of the sample period, another concern with this approach lies in the fact that the sample is likely to contain a significant amount of look-ahead bias. Requiring funds to have consecutive return data over a full period implies that the sample consists only of funds which have survived the full length of the sample period. The latter appears to lie at the heart of the finding that high-water marks and performance are unrelated, as we attempt to show below.
Albeit it admittedly is a crude test, in the next table we have compared the average monthly fund return for a sample with and without a requirement on consecutive monthly returns.
Table 24
Average Monthly Return for Funds with or without a High-Water Mark

and with or without an Imposed Requirement on Consecutive Monthly Returns
	Year
	
	
	
	With Requirement
	
	Without Requirement

	
	
	
	
	HWM = 0
	HWM = 1
	
	HWM = 0
	HWM = 1

	
	
	
	
	
	
	
	
	

	1998-2005
	
	Return
	
	1.000%
	0.893%
	
	0.874%
	1.079%

	
	
	Count
	
	291
	31
	
	2,202
	180

	
	
	
	
	
	
	
	
	

	2000-2005
	
	Return
	
	0.971%
	0.957%
	
	0.709%
	0.982%

	
	
	Count
	
	429
	60
	
	2,008
	180

	
	
	
	
	
	
	
	
	

	2002-2005
	
	Return
	
	0.984%
	0.989%
	
	0.779%
	0.965%

	
	
	Count
	
	682
	110
	
	1,770
	180

	
	
	
	
	
	
	
	
	

	2004-2005
	
	Return
	
	0.848%
	0.919%
	
	0.768%
	0.912%

	
	
	Count
	
	1,054
	177
	
	1,445
	180


The results show that average monthly return for funds with a high-water mark does not seem to depend on whether or not the requirement is imposed. The average return for funds without a high-water mark however, increases significantly in case of a requirement with regard to a complete return history in the period under consideration. Imposing the requirement effectively means that two types of hedge funds are excluded from the analysis of a time frame. First of all funds that start reporting during a period are excluded. Secondly, funds that stop reporting before the end of the period are excluded from the analysis. There are a variety of reasons why a fund may stop voluntarily reporting to a database vendor, either as a result of failure or as a result of success. In their paper, Grecu, Malkiel and Saha (2006) refute the latter hypothesis and show that funds primarily stop reporting because of poor performance.
Assuming the latter indeed to be the main reason, we expect funds without a high-water mark in place to show poorer results in the period leading up to the cessation of reporting than funds that do employ a high-water mark. To test whether this is true we would like to compare the average monthly fund return for funds with and without a high-water mark in the final 3, 6, 12, 18 and 24 months before the cessation of reporting. The database, which has been corrected for the biases as described in chapter three, contains 2,518 hedge funds of which 180 have reported the employment of a high-water mark. A total of 1,287 have stopped reporting before the end of 2005. Unfortunately, only three of them employed a high-water mark, which renders any comparison on average return virtually meaningless. The results for funds without a high-water mark in place, as shown below, do seem to confirm the findings by Grecu, Malkiel and Saha (2006). In the final three months of reporting, average monthly return is lowest. As we move further back from the month of cessation, average return gradually increases.
Table 25
Average Monthly Return for Funds Without a High-Water Mark in the Months Leading up to Cessation of Reporting
	Number of Months before Cessation of Reporting

	3
	6
	12
	18
	24

	
	
	
	
	

	-0.502%
	-0.244%
	0.021%
	0.233%
	0.372%


To further test the outcome derived from the crude test as described above we have again estimated regression coefficients for management fee, incentive fee and high-water mark by means of an OLS-regression. The procedure is similar to the procedure applied by Ackermann, McEnally and Ravenscraft, with the exception that the constraint that funds need to have reported returns over the full period under examination has been dropped. The results are shown in Table 26.
Table 26
Regression of MANFEE, INCFEE and HWM on Fund Performance without Consecutive Return Requirement
	Year
	
	1998-2005
	2000-2005
	2002-2005
	2004-2005

	
	
	
	
	
	

	C
	
	0.008
	0.007
	0.009
	0.010

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	
	

	MANFEE
	
	0.002
	0.069
	0.059
	0.030

	
	
	(0.942)
	(0.03)
	(0.026)
	(0.218)

	
	
	
	
	
	

	INCFEE
	
	0.000
	-0.010
	-0.013
	-0.014

	
	
	(0.913)
	(0.072)
	(0.003)
	(0.001)

	
	
	
	
	
	

	HWM
	
	0.002
	0.004
	0.002
	0.001

	
	
	(0.005)
	(0.000)
	(0.002)
	(0.049)


The results indicate that a consecutive return requirement does not significantly alter our findings with regard to management fees. The coefficient is significant in two out of the four time frames under examination. Our conclusions regarding incentive fee are similar to the results obtained previously, as we find significant evidence of a negative coefficient in two periods. The conclusion pertaining to a high-water mark however differs significantly from our prior findings. Instead of having no impact on return, employment of a high-water mark is expected to positively affect return. In fact, employment of a high-water mark is expected to increase monthly return by approximately 0.25%. The regression coefficient is significant for every time frame examined, indicating that a strongly significant relationship exists between a high-water mark and fund performance. In Table 27 we perform the same regression on return volatility.
Table 27
Regression of MANFEE, INCFEE and HWM on Return Volatility without Consecutive Return Requirement
	Year
	
	1998-2005
	2000-2005
	2002-2005
	2004-2005

	
	
	
	
	
	

	C
	
	0.046
	0.042
	0.031
	0.028

	
	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	
	

	MANFEE
	
	0.019
	-0.056
	0.018
	0.079

	
	
	(0.859)
	(0.585)
	(0.800)
	(0.207)

	
	
	
	
	
	

	INCFEE
	
	-0.005
	-0.005
	-0.006
	-0.017

	
	
	(0.758)
	(0.791)
	(0.631)
	(0.109)

	
	
	
	
	
	

	HWM
	
	-0.008
	-0.006
	0.000
	0.002

	
	
	(0.013)
	(0.066)
	(0.892)
	(0.344)


The results we obtained prior to abandoning the consecutive return requirement indicated that in three out of four time frames management fee is negatively related to return volatility. The table above shows that the inverse now holds. In three out of four time frames management fee is now positively related to return volatility, albeit never significantly. Again the coefficient for incentive fee appears in the regression with a negative sign, albeit not significantly. Although only significant in one time frame, a negative relationship appears to may exist between high-water mark and return volatility.
4.4 Overview of findings

This chapter has attempted to quantify the nature and significance of the relationship between the reward structure of hedge funds and both their performance and return volatility. After constructing a database which has been corrected for the biases as discussed in chapter three we have examined this relationship for the full sample ranging from 1994 to 2005 (a). To check the robustness of our findings, we then applied the same approach to each of the four sub periods we defined, so as to examine whether the results are consistent with the full sample (b). For the second robustness check we performed, we followed the approach as used by Ackermann, McEnally and Ravenscraft, both with (c) and without (d) a requirement on consecutive return data. The following table attempts to give a qualitative overview of each of the four methods applied, based on which a conclusion is drawn. ‘N’ stands for ‘No relationship’. Similarly, ‘W’ denotes a ‘Weak Relationship’, ‘S’ indicates a ‘Significant relationship’, while ‘I’ means the results are ‘Inconclusive’.
Table 28
	Approach
	
	(a)
	(b)
	(c)
	(d)
	All
	
	(a)
	(b)
	(c)
	(d)
	All

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	MANFEE
	
	N
	I
	S / +
	W / +
	I
	
	N
	W / +
	N
	N
	N

	
	
	
	
	
	
	
	
	
	
	
	
	

	INCFEE
	
	N
	I
	W / -
	W / -
	I
	
	W / -
	W / -
	W / -
	N
	W / -

	
	
	
	
	
	
	
	
	
	
	
	
	

	HWM
	
	S / +
	S / +
	N
	S / +
	S / +
	
	S / -
	N
	W / +
	W / -
	W / -


Taking into account that the approach as applied by Ackermann, McEnally and Ravenscraft puts most of its emphasis on the final years of the full sample, while it is likely that the constructed sample is prone to a significant amount of look-ahead bias, added weight is given to the results as obtained by means of approach (a) and (b).

We find some evidence that a counterintuitive relationship exists between incentive fees and return volatility. Fund return appears to only be affected significantly by the employment of a high-water mark. This positive relationship persists in our robustness checks. Conversely, employment of a high-water mark seems to significantly reduce return volatility in our twelve year sample. The employment of a high-water mark significantly decreased return volatility in our full sample ranging from 1994 to 2005. After subdividing these twelve years into four equal periods of three years however, this relationship is no longer existent.
5. Conclusion
Hedge funds have been around for well over half a century. Despite the fact that the earliest funds showed excellent results, their performance went largely unnoticed for several decades. Although today there are still many funds that invest in a manner that has earned these investment vehicles their name, the hedge fund industry has evolved into a versatile universe in which investors may have their money invested according to a large variety of different options. These options range from hedged risk-averse strategies to one-sided bets on general market movements. One of the constant and most prominent factors over the years has been the remuneration for hedge fund managers. The reward structure generally consists of a fixed management fee and a variable  incentive fee, possibly complemented by a threshold in the form of a high-water mark. By means of OLS-regressions we have examined the relationship between manager remuneration and returns.
In this study we find some evidence that a counterintuitive relationship exists between incentive fees and return volatility. Our findings clearly show that a high-water mark is able to motivate the hedge fund manager. Funds which have a high-water mark employed are able to significantly outperform their counterparts without a high-water mark. We expected to find that employment of a high-water mark may induce the manager to take on additional risk when the fund net asset value is below its previously attained high-water mark. On the other hand, employment of a high-water mark may induce the manager to take on less risk since poor performance as a result of risky investments needs to be at least offset by equally good performance. The latter appears more likely as we find strong evidence in our full twelve year sample that employment of a high-water mark is able to significantly reduce return volatility. After subdividing these twelve years into four equal periods of three years however, this relationship is no longer existent. Given the choice whether to invest in a hedge fund without or with a high-water mark, other things being equal, this study suggests that the investor is well advised to place his money with the latter fund.
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Appendix

	Strategy
	Description

	
	

	Convertible Arbitrage
	Represents strategies which take long equity positions and an approximately equal dollar-amount of offsetting short positions in order to achieve a net exposure as close to zero as possible.

	Distressed Securities
	Represents strategies which take positions in the securities of companies where the security's price has been, or is expected to be, affected by a distressed situation, such as an announcement of reorganization due to financial or business difficulties.

	Emerging Markets
	Represents strategies which invest in the debt of sovereign nations, equities and/or debt of companies located in emerging or developing

economies.

	Equity Long/Short
	Represents strategies which take long and short equity positions varying from net long to net short, depending if the market is bullish or bearish.

The short exposure can also be a put option on a stock index, which is used as a hedging technique for bear market conditions.

	Equity Market Neutral
	Represents strategies which take long equity positions and an approximately equal dollar-amount of offsetting short positions in order

to achieve a net exposure as close to zero as possible.

	Event Driven Multi Strategy
	Represents strategies which attempt to predict the outcome of corporate events and take the necessary position to make a profit. These trading managers invest in events like liquidations, spin-offs, industry consolidations, reorganizations, bankruptcies, mergers and acquisitions, recapitalizations, share buybacks and other corporate transactions.

	Fixed Income Arbitrage
	Represents strategies which attempt to take advantage of mispricing opportunities between different types of fixed income securities

while neutralizing exposure to interest rate risk.

	Global Macro
	Represents strategies which employ opportunistically long and short multiple financial and/or non-financial assets. Trading managers  following Global Macro strategies might use systematic trend following models or discretionary approaches. For systematic trend-following global macro managers who trade primarily in futures and option markets, returns are similar to those of commodity trading advisors.

	Merger Arbitrage
	Represents strategies which concentrate on companies that are the subject of a merger, tender offer or exchange offer. While there are a number of different trading based approaches, Merger Arbitrage strategies often take a long position in the acquired company and a short position in the acquiring company.

	Sector
	Represents strategies which take long and short equity positions in a

specific equity market sectors (e.g. technology, energy). Sector based managers are generally net long.


� As reported at the end of 2005.


� Max {|σ9497 -σ9405|, |σ9801-σ9405|, |σ0205 -σ9405|} / σ9405


�  {| σannual - Sqrt(12) * σmonthly |} / Sqrt(12) * σmonthly


� {| σannual - Sqrt(12) * σmonthly |} / σmonthly
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