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Incentive or performance feesfor money managers are frequently accompanied by high-water mark provisions
which condition the payment of the performance fee upon exceeding the maximum achieved share value. In
thispaper, we show that hedgefund performancefeesareval uableto money managers, and conversely represent
aclaim on asignificant proportion of investor weath. The high-water mark provisionsin these contracts limit
the value of the performance fees. We provide a closed-form solution to the high-water mark contract under
certain conditions. This solution shows that managers have an incentive to take risks. Our results provide a
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framework for valuation of a hedge fund management company.

We conjecture that the existence of high-water mark compensation is due to decreasing returnsto scale in the
industry. Empirical evidence on therelationship between fund return and net money flowsinto and out of funds
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|. Introduction

The growth of the hedge fund industry over the past decade has brought an unusual form of
performance contract to the attention of the investment community.! Hedge fund managers typically
receive afraction of thefund’ sreturn each year in excessof the high-water mark. The high-water mark
for each investor is the maximum share value since his or her investment in the fund.? These
performance fees generally range from 15% to 25% of the new profits earned each year. In addition,
managersal so charge aregular annual fee of 1% to 2% of portfolio assets. For example, George Soros
Quantum Fund chargesinvestors an annual fee of 1% of net asset value with a high-water mark based
performance fee of 20% of net new profits earned annually. Asaresult, the Quantum Fund returned
49% (pre-fee) in 1995 on net assets of $3.7 billion resulting in an estimated total compensation of $393
million for that year, most of which was due to the incentive terms.®> Of course, when the high-water
mark is not reached, manager returns are substantially reduced. In 1996, the Quantum fund lost 1.5%,
and thus earned only their regular annual fee on $5.4 billion — $54 million.

While the Quantum fund stands out as an unusually good performer over the past decade, its
compensation terms are typical of the hedge fund industry. High-water mark contracts have the
appealing feature of paying the manager abonusonly when theinvestorsmake aprofit, and in addition,
requiring that the manager make up any earlier |osses before becoming eligible for the bonus payment.
On the other hand, their option-like characteristics clearly could induce risk-taking behavior when the

asset value is below the high-water mark, and the large bonus of 20% above the benchmark clearly

! The term hedge fund is used to characterize abroad class of “ skill-based” asset management firmsthat,
for avariety of reasons, do not qualify as mutual funds or money managers regulated by the Investment
Company Act of 1940. For recent academic research on the hedge fund industry, performance incentives
and performance, see Fung and Hsieh [1997, 19994, b], Brown, Goetzmann and Ibbotson [1999], Brown,
Goetzmann and Park [1997] and Ravenscraft [1999].

2Thevariouspartners fundsareall pooled so they earn the samerate of return, but different partners may
have a different high-water mark depending on the maximum share value reached since their investment in
the fund.

3 Figures from the U.S. Offshore Funds Directory, 1995 and 1996 editions for the Quantum Fund N.V.
Returns assume re-investment of income. Manager fees are calculated from reported changes in net asset
value.



reduces long-term asset growth.

In this paper we examine the costs and benefits of high-water mark compensation to investors.
To do so, we devel op a valuation equation which allows us to estimate the division of wealth that the
investor implicitly makeswith the portfolio manager upon entering into asuch acontract. Wefind for
reasonabl e parameters of the valuation equation that the present val ue of fees and other costs could be
as high as 33% of the amount invested. A more representative number, though, is probably 10% to
20%. A significant proportion of this compensation is due to the incentive feature of the contract,
however the tradeoff between regular fees and high-water mark fees depends upon the volatility of the
portfolio and the investor withdrawal policy. Wefind that this proportion is high when money is“hot”
i.e. when the probability of investors leaving the fund is high, and when the volatility of the assetsis
high. In contrast, when investors arelikely to remain for the long term, and when volatility islow, the
regular-fee portion of the contract provides the greatest value to the manager.

This apparent significant transfer of wealth to the manager may, however, be economically
justified. We show that excess performance as small asan a phaof 3% could compensatetheinvestors
for such charges.

We also consider why high-water mark contracts exist, and in particular, why they are used by
hedge funds as opposed to mutual funds. While their prevalence in the hedge fund industry might be
an accident of history, the high-water mark compensation contract may havefeatures particularly suited
to the types of investment strategies employed by hedge funds. The role of volatility and investor
withdrawal, for example, may account for why wefind high-water mark incentivesused in asset classes
such ashedgefunds, commodity funds, and venture capital funds. Intheseasset classes, investor payoff
is presumably based more upon expectations of superior manager skill and less upon the expected
returns to an undifferentiated or passively managed portfolio of assets. Given that hedge fund
investmentis, inasense, apure bet on manager skill, our analysisprovidesaframework for considering
how much skill a hedge fund manager must have to justify earning such high fees.

In addition to the val uation of the high-water mark contract, we explore the question of whether
the high-water mark compensation is dueto the fact that hedge fund technology may have diminishing
returnsto scale. Most hedge fund managers are engaged in some form of “arbitrage in expectations,”

in the domestic and global debt, equity, currency and commodities markets. By their very nature,



scaling these arbitrage returns may not be possible as investors purchase more fund shares. Most
mutual funds can compensatetheir managersfor past performancewith afixed percentage fee on assets
sincegood performancewill attract new money. Hedge funds, however, may not be abletotake or even
want new funds.

To test whether the high-water mark contract may be a substitute for increasing compensation
through fund growth, we examine the empirical relationship between hedge fund investor cash-flows
and performance. In contrast to similar studies in the mutual fund industry, we find that large funds,
and funds with superior performance, do not issue new shares — indeed we find evidence that they
experience net share repurchases. Thisis consistent with the hypothesis that the hedge fund industry
itself has important limits to growth. This also has implications for investors seeking alternative
investmentsto equitiesand debt. While hedge fund performance over the past ten years hasbeen strong
on arisk-adjusted basis, this performance may be in part due to the relatively small size of the hedge
fund sector. The unwillingness of successful funds to accept new money may be indicative of
diminishing returns in the industry as a whole as investment dollars flow in. We conjecture that the
option-like fees commanded by hedge funds exist because managers cannot expect to trade on past
superior performance to increase compensation through growth.

The paper is structured asfollows. Section |l develops a valuation model for determining the
cost of the manager’s contract. Section Il estimates parameters for the model, using data on hedge
funds. Section IV provides some comparative statics and discusses the implications of our results.
Section V examines the effect of superior performance. Section V1 illustrates some extensionsto the
model. Section VIl presents evidence on hedge fund performance, size and fund flows. Section VI

concludes.

II. The management contract cost model

The hedge fund management contract has interesting option-like characteristics. It is a
potentially perpetua contract with a path-dependent payoff. The payoff at any time depends on the
high-water mark which isrelated to the maximum asset value achieved. As such, the contract can be
valued using option-pricing methods. We begin our analysis under the ssmple null hypothesis that the

manager providesno additional component of return; i.e., thereisno manager skill in predicting excess



returns or timing the market.

Wework inacontinuous-timeframework and assumethat, in the absence of payouts, the assets
of the fund, S follow alognormal diffusion process with expected rate of return x and logarithmic
variance 2. H isthecurrent high-water mark; it isthe highest level that the net asset value hasreached
subject to certain adjustments. The net asset value is reduced when the client makes withdrawals or
receives distributions from the fund. There may be regular or periodic withdrawals or distributions
which we approximate as continuous occurring at the rate W(S, H, t).

The fund may experience a complete withdrawal of an investor’s assets. We model this as
occurring when the asset value dropsto somelow level, S(H, t) representing aloss of confidence by this
investor in the hedge fund’s managers. In addition, an investor may withdraw his funds before this
level is reached. Such awithdrawal might represent a liquidity need or more profitable investment
opportunities. The probability per unit time of such aliquidation is A*(S H, t).*

Thefund has operating expensesincluding aregular management fee which must be paid from
the assets. We assumethese expenses are proportional to the value of thefund, cSper unit time. When
the asset price moves above the high-water mark, the manager al so collectsan extraor performancefee
equal to thefraction k of thisreturn. Inthe stylized setting of the model, the performance feeisearned
continuously. In practice, the performancefeeisusually accrued on amonthly basiswithH being reset

annually or quarterly. The evolution of the assets of the fund (in the absence of liquidation) is

dS=[uS-W(S, H, t) - cS|dt +0Sdw , S <H. (1)

In the simplest case the high-water mark is the highest level the asset value has reached in the
past. For some incentive contracts, the high-water mark grows at the rate of interest or other
contractually stated rate, g. It isalso adjusted by withdrawals and often certain expenses are all ocated
to itsreduction. When the asset value is below the high-water mark, it is not affected by the random
variationin S It isonly adjusted due to withdrawal s, allocated expenses, and the contractual growth
rate. Sincethese are not locally random in our model, the evolution of H islocally deterministic. The

common practiceisto adjust H by the same proportion that withdrawal s and allocated expenses have

4 We refer to the complete withdrawal of an investor’s money as aliquidation to distinguish it from the
regular or periodic withdrawals. Thisdoesnot imply that the fund asawholeisliquidated. Other investors
may have different “rules’ or different high-water marks due to investing at different times.
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to the asset value. So for S< H, the evolution of H is

_O0 _W(SH,t)+c'SO

dH HH dt 2

where gisthe contractual growth rate of the high water mark (usually zero or r) and ¢’ Sisthe costsand
fees allocated to reducing the high-water mark. When the asset value reaches a new high, the high-
water mark is reset to this higher level.

While the fund's assets are below the high-water mark, the present value functions satisfy the
option-like partial differential equation

0=10°Sf +[rS-W(S,H,t) —cS] f,

| ®
+0 —W(S’H’t)+CS§HfH +f~ASH.Of ~1f +D(SH)  forH <S
S

Here f represents any of the value of the performance fees, P(S, H); the regular annual fees, A(S, H);
the sum of thetwo, F(S, H); or theinvestor’ sclaim, I(S H). The different values are distinguished by
different payouts, D(S, H), from the fund to the claim being valued and different boundary conditions.
For the performance fees, the regular annual costs and fees, and theinvestor’ s claim, these payouts are
D(S H) =0, D(S H) =cS, and D(S H) = WS H, t) + A(S H, t), respectively.

Note that we are doing this valuation from the point of view of an investor in a competitive
market. To the extent that the manager cannot hedge away therisk inherent in the funds and the fees,
he may assign apersonal utility-adjusted value to the fees that is less than the market value.®

This equation has the standard Black-Scholes interpretation. The first four terms are the
expected risk-neutral change in the value of the fees due to the changesin S H, and t. The expected
rate of return on S has been risk-neutralized to r. There are no f,, or f,s terms because H is locally

deterministic when H < S For the same reason, the expected change in H requires no risk-neutral

® For the investor’ s claim, the payout isW(S, H, t). When liquidation occurs, the value of the investor’s
claim changesfrom I(S H) to S this happenswith probability A per unit time. Therefore, the term - Af for
feesisreplaced by A(S- 1). The effect is to change the discounting term from -rl to -(r + A)I with an
effective “payout” of W() + A(").

® See Ingersoll [2000b] for a discussion of subjective pricing and an analytical model in the context of
incentive options.



adjustment.

The function A isthe risk-neutral probability per unit time of the investor’sliquidation. This,
of course has been adjusted from the true liquidation probability, A*. Theterm - Af isthe risk-neutral
expected changein the value of future feesdueto liquidation. If thefund isliquidated, which happens
with probability Adt, the value of future fees dropsfrom f to 0.” Theterm cSisthe flow rate of costs
whose present value (along with that of the performance fees) we are determining. Itislikeadividend
paid to the derivative asset in the Black-Scholes model.

Four boundary conditionsare required to solvethisequation. Threeof the boundary conditions
for the problem are

A(S(H), H,t)=0, A,(S,», t)=0, and A(S,H,T) =Z,(S,H)
P(S(H), H,t)=0, P,(S», t)=0, and P(S,H,T) ==,(S,H) 4
I (S(H), H, t)=S(H), 1,(S,, t)=0, and I(S,H,T) ==,(S,H)

The first conditions indicate that when the asset value falls to the liquidation level, then the investor
will withdraw al his money and there are no further costs or fees. The second conditions say if the
high-water mark is very high (relative to the asset value), then there islittle chance of ever receiving
an incentive payment so a change in the high-water mark will not affect the value of the fees or the
investor’s claim. The third conditions apply the contractual sharing rules at the maturity of the
management contract. Invariably these hedgefundshave no contractual termination so such aboundary
condition would not apply.

A fourth condition applies along the boundary S= H. When the asset value rises above H to
H + ¢ the high-water mark isreset to H + ¢, and aperformancefee of keis paid reducing the asset value
toH + &1 - K). Therefore, P(H+¢, H)=ke+ P(H+ ¢- ke, H+ ¢) or

ke =P(H +&,H,t) —-P(H +& —ke,H +&,t)
g"’_P-g"_Pa . ®
0S OH Bg.yy .

In the limit as ¢~ 0 thisis exact giving the fourth boundary condition

" See footnote 5 above for an interpretation of this term when valuing the investor’s claim.
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P P
T =k
9S aHaS:H ©)

This condition appliesto both thetotal value of the feesand the performancefeesaone. Theboundary
condition for the regular annual fees and the investor's claim are [k:dA/GS - JAIOH] |y =
[k-0l/6S- dl/oH] | sy = 0.

To obtain aclosed-form solution for the present val ue of the fees, we make several simplifying
assumptions:

(i) Theliquidation level isa constant fraction of the high-water mark, S(H, t) = bH.

(if) Withdrawals are proportional to asset value W(S, H, t) = wS.

(iii) The risk-neutral probability of liquidation is constant, A(S H,t) = A.

Since withdrawal s and liquidation were the only time-dependent features of the problem, the
present value function f no longer depends explicitly on time under these assumptions, and f, = 0.
Furthermore, it is clear by the economics of the problem that f is now homogeneous of degree onein
Sand H, so the solution has the form f(S H, t) = HG(x) where x = S/H. Substituting this and the
derivativesf, = G - xG,, fs = G,, fi = G, /H into (3) gives an ordinary differential equation®

10%X°G, +(r +¢' =g —C)xG, —(r +¢ —g +w +A)G +x 0 7

As well as simplifying the solution, this differential equation provides insight into the effects of
different parameters.

There are nine parameters in the valuation equation: r and ¢ are environmenta; k, ¢, ¢’, and
g are contractual; and w, 4, and b are actually endogenous choices which we have assumed here to be
constant. Thefirst two “choice” variables enter the solution in asymmetric fashion; an increasein the
withdrawal rate, w, is exactly the same as an increase in the probability intensity of liquidation, 4. In
other words, for our model, withdrawing funds at the constant rate w has exactly the same effect on the
present value as a probability w per unit time of withdrawing all the funds. Therefore, it will be
simplest to just think of w + 4 as the effective withdrawal rate.

Similarly the parametersr, ¢’, and -g have symmetric effects. Anincreasein theinterest rate

8 When the contractual growth rate in the high-water mark, g, is not zero, it is usually set equal to the
interest rate. For these contracts, equation (7) doesnot depend onr. Therefore, in such cases, theformulas
below would hold even with a stochastic rate of interest.
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isequivalent to a contractual decreasein the growth rate of the high-water mark. It isalso equivalent
to an increase in the fees which are all ocated to reducing the high-water mark. Note that an increase
inc’ isan accounting changethat does not directly increase costs. It does, however, indirectly increase
the present value of future costs by lowering the high-water mark and thereby shortening the time until
aperformance fee is charged. Anincreasein ¢’ or adecrease in g are therefore like anincreaseinr
which increasesthe risk-neutral expected rate of growth in the assets which a so shortens the expected
time until a performance fee is charged.

The solution to this equation is G(x) = cx/(c + w + A) + AX' + BX" where A and B are constants

of integration and y and 7 are the positive and negative roots of the quadratic equation

Q) =10* +(r+c —g—c -1 @) y~(r + -g +w +} 20

o Do io?+c-r-c' +g i\/(iaz +c —r —C +g)2 +20%(r € -g W ) (8)
.C. 57%— 0_2 .

Notethat n<0and y > 1. Theformer isobvious, the latter follows since the quadratic form, Q(y), is
convex and Q(1) < 0 impliesthe positive root must exceed 1. Interms of the original variables, Sand

H, the present value of the performance feeis

I-yQY _RhY-Ngl-ngn
P(SH)=k— 1 ST=P"HS . )
y(@A+Kk)-1-b"n@+k) -]

The present value of the regular annual fees can be determined in the same way though it issimpler to

express the present value of the total fees

C g, kWD) +bTNEAH)-L e,
ctw+A ~ (c+w+A){y@+k) -1-b""[n@ +k) -1
_ b TK(wHA) + by (L+k) 1]
(c+w+A){y(L+k) -1 -b"[n(L +k) -4

F(S,H) =
(10)

1-n

The present value of the annual feesisthen A(S H) =F(S H) - P(S H). Similarly, the present value
of theinvestor'sclamisS- F(S H).
To gain abetter understanding of the solution, it ishelpful tolook at the simpler problem when

thereisno liquidation dueto adrop in the asset value, i.e., b= 0. Inthe absence of alower liquidation



barrier, the present value of the performance fees alone and all the fees are

_ kH v
C W+ A kH (1)

F(SH)=

S+ (S/H)"
cC+w+A c+w+A y(Q+k) -1

The first factor, kH/[ »(1+k)- 1], measures the present value of the performance fee at the
inception of the fund (or whenever S= H). The factor (SH)” isthe reduction in the present value of
the future fees due to the extratime required before the asset value reaches the high-water mark; that
is, (SH)? isthe present value of $1 paid the first time the stock price rises from Sto H.® The product
of these two factors gives the present value of the performance fees at any level of asset value.

As discussed earlier the effective withdrawal rate of the investor isw + 4 so in the absence of
aperformance fee, the present value of the perpetuity of the regular fees would be proportional to the
faction that the fees are of all “outflows’ ¢/(c + w + 7). With a performance fee, the present value of
the perpetuity of regular feesisthis samefraction of the asset value net of the performancefees. Sothe
value of the regular annual feesis A(S, H) =[c/(c + w + A)][S- P(S H)]. Thetota value of the fees
isthe sum of these two quantities.

Now we return to the case when the fund is liquidated when the asset value falls to bH. A
similar interpretation can begiven. The present value of $1 paid thefirst timethe stock pricerisesfrom
Sto H without first hitting bH is

(S/H)" =b""(S/H)"

5(SiH | Sy, >bH) = o

(12)

The value of the performance fees at the inception of the contract (when S= H) isgivenin (9) as

P(H,H) =kH 1_by__n . (13)
[y@+Kk) -1 -b""[n( +k) -1

Thevalue of the performance fees at any other stock price Sisthisinitial value of the performancefees

° See Ingersoll [20004] for a discussion of the valuation of these contracts known as first-touch digitals.
Thefirst-touch digital in (12) isacombination of the simplefirst-touch digitalsfor hitting H and bH whose
values are (SH)* and (SbH)".



multiplied by the present value function in (12); that is, P(S, H) = (S, H; | S,;, > bH)-P(H, H). The
value of theregular annual feesisthefraction c/(c+w+ 4) of S- P(S H) lessan additiona first-touch
correction to account for the cancellation of the regular fees when the stock price hits bH.

Insection IV below, weprovide sometypical numerical valuesfor the contract after determining

relevant value for the parameters next section.

[11. Model parameters

To address the question of what are reasonable parameter values for the valuation model, we
turn to the database of hedge fund returns used in Brown, Goetzmann and Ibbotson [1997] (hereafter
BGI). The data are annual returns and fund characteristics gathered from the 1990 through 1996
volumes of the U.S. Offshore Funds Directory. Offshorefundsin the directory represent a substantial

portion of the hedge fundsin operation, and include most of the major managers.™

[11.1 Fund volatility
To estimatethe fund volatility, we cal cul ate the sample standard deviation for al funds. Of 610

hedge funds in the sample, 229 have return histories exceeding two years. Of this group, the median
and mean sample standard deviation are 18.7% and 23.0% per year, respectively. Therearetwo reasons
why such asmall percentage of funds have enough datato calculate volatility. First, many funds have
started recently, so a large number of the extant funds have only a short track record. Second, the
attrition rate for funds is relatively high — about 20% of these funds fail each year. Since we are
effectively conditioning upon fund survival we are presumably losing the funds which had such poor

returns that they failed in their second year. This may bias our volatility estimate downward.

[11.2 Withdrawal rate, w, and the liguidation parameters, A and b

In our model, the payout policy w isaflow, however it isunlikely that all hedge fund investors
conceive of it that way. A constant payout ratio is a reasonable assumption for certain institutional

investors such as university endowments and charitable foundations which choose payout ratios as a

19 See Brown, Goetzmann and Ibbotson [1997] for acompl ete discussion of the coverage of the database.
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matter of policy, however it may not be a reasonable assumption for the most common type of hedge
fund investor — traditionally ahigh net worth individuals. Life-cycleissuesare potentially important,
and in addition, modeling the conditional probability of withdrawal may be useful in determining a
realistic value for w.

BGI estimate that the annual attrition rate for funds is 20% per year. This estimate is
conditioned upon the fund appearing originally in the annual database. Thus it neglects funds that
started and disappeared before year end. Consequently, afund must survivethrough the end of the year
of its inception to be counted. This would suggest that new funds have a probability of liquidation
greater than 20%. By the same token, some of the largest funds, such as the Quantum fund, are long-
lived. The 20% isnot adollar-weighted estimate of fund disappearance. Consequently, the probability
of ligquidation might be lower than 20% on a dollar-weighted basis. In any case individual investors
may have completely different “rules” for liquidation which are not captured by the aggregate disap-
pearance rate.

In addition, it is difficult to separately estimate £ and b. Without information concerning the
reason for the liquidation from any given hedge fund, we cannot tell if the intention was to liquidate
when the assetsfell to thislevel or if the liquidation was more or achance occurrence. And, of course,
it istheintentions and expectations of the participantswhich determinethepricing. Itisour belief that
most investors expect to liquidate if the assets do not perform well. To cover as wide a range as
possible we look at liquidations policies of b =0, 0.5, 0.8. The value b = 0 corresponds to no asset-
based liquidations. We present these numbers mostly for the purpose of comparison.

We suspect that many investors (apart from the managing partners) would liquidate if the asset
valuefell by 15% to 25% from their personal high-water mark. This correspondsto b =0.851t0 0.75.
Wereport present valuesfor b =0.8. These numbers should be representative of the present value of
the management fee contract of asingle hedgefund. They may not, however, be appropriateto measure
thetotal hedge fund cost for aninvestor who merely transfers hismoney to adifferent hedge fund when
liquidating. The middle value, b = 0.5, can be interpreted as giving the total present value to the
investor of the management feesfrom investing in aseries of hedge funds. Theinvestor withdrawshis

money completely from hedge funds only when the value of the assets falls to 50% of the original
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investment’ s high-water mark.**

[11.3 Performance fee, k, and reqular annual fee, c

The vast mgjority of the funds have performance fees of 20%. In 1996 this was true of 213 of
the 301 funds. Thefeesranged from 0% to 42.5%. Regular annual fees are usually around 1% to 2%.
In 1996, 254 of the 301 funds had feesin thisrange with the former being slightly more common. The
annual feeratesranged from 0.5% to 6%. A natural question iswhat factors differentiate funds on the
basis of fees. We tried volatility, past performance and fund size as predictors, and found none to

explain differences in performance fees.

V. Interpretation of M odel

Table 1 shows the present value of the management fees and costs as a fraction of the asset
valuefor typical parameter values r + ¢'- g = 5%, k= 20%, ¢ = 1.5%, w + 1 = 5% and 10%, o = 15%
and 25%, and b =0, 0.5, and 0.8. The values of both feestypes are increasing in Ssince the fees paid
are always in proportion to the asset value. The performance fee increases more than proportionally
to Ssincethe higher is SH, the shorter will it be until the high-water mark is hit again and the perfor-
mance fee can be collected. The regular annual fees are affect differently by theratio SH. Whenb =
0, the proportional value of the regular annual feesis decreasing in this ratio since any payment from
thefirm’ sassets (like the performance fee) reducesthe val ue of the assets and hence the value of future
regular annual fees. But, theformer effect is stronger and the value of the two fee componentstogether
isincreasing in theratio SYH. When thereisaliquidation barrier (b > 0), then the value of the regular
feesisincreasing in the ratio for small values of SH because hitting the barrier cancels al future fee
payments so a nearby barrier reduces the value of future fees. For the same reason, the total value of

the fees and each component separately is decreasing in the liquidation barrier, b.

Table 1 goes about here

1 |n fact the numbers reported for b = 0.5 understate the present value of the costs of management fees
under this scenario. When the investor moves his money to anew hedge fund, he also “ agrees’ to lowering
the high-water mark to the current asset value. The effect of this adjustment is discussed in section V.
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The value of each of the fees and each componentsis decreasing in the withdrawal rate w + 4
since any reduction in the asset val ue decreases the base on which thesefeesare paid. Thevaue of the
performancefeeisgeneraly increasing in o since they have option-like characteristics. The exception
iswhen the asset value is close to the liquidation barrier. Anincreasein o decreases the average time
until the liquidation barrier is hit and if the barrier is close, this effect dominates the other and the
performance fees valueis decreasingin o. The value of the regular annual feeisdecreasingin o. As
oincreasesthe averagetime before theliquidation barrier or the high-water mark ishit decreases. Both
of these events decrease future annual fees, the former because the contract is canceled, the latter
because the performance fee payment decreases the asset value.

Due to the perpetual nature of the investment problem, the present values of the fees are very
sensitive to the withdrawal policy, w+ 4. Asseenin Table 1, an increasein the withdrawal rate from
5% to 10% decreases the value of the regular annual fees by about 40% and the performance fees by
30% to 50% (except with the highest liquidation barrier b = 0.8). The effect is stronger in percentage
terms at lower volatilities though the decrease in the dollar value of the fees is greater at larger
volatilities. Notice that for low asset volatility, the regular annual fee portion of the compensation is
the dominant source of value, particularly when the withdrawal rate, w + 4, is small. Thisis not
surprising, sincethe “option” valueisincreasing in ¢ and the present value in perpetuity of the regular
feesisdecreasing in w. This suggeststhat manager compensation contracts may separate according to
the volatility of the strategies and investment outflows.

The present value of the feesis alarge fraction of the value of the assets under management.
Even with a sizable withdrawal rate, the fees can be expected to absorb one-fifth to one-third of the
funds assets. Whether the manager provides investment advice commensurate with these fees is
addressed later. Of course, even without a performance fee, the fraction of wealth paid asfees isvery
high. For instance, in the simple case with no performance fee or liquidation barrier, costs and fees
cometothefraction ¢/(w+ A + ¢) of the asset value. With a5% payout and a 1.5% regular annual fee,
thisis 23% of the asset value.> With a 20% performance fee, the cost of the regular annual fee drops

12 Of course, the regular fee is not all profit to the manager. It must cover management expenses. For
active managers, these costs may be high. Even alow-cost equity index fund may have expenses of 40 basis
points. With the payout rule of 5%, index fund expenses translate into a 8% fraction of the investor wealth.
With a payout ratio equal to current dividend yields, this fraction increases to about 13%.
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to 20.1%, but the performance fees are worth 13.1% bringing the total present value of the fees to
33.1% of the assets under management. Thus, even low regular annua fees clam a non-trivial
proportion of investment assets.

How does a high-water mark contract compareto asimpleregular annual fee contract? Absent
any incentive differences induced by the contracts, it is possible to characterize the trade-off between
a higher regular annual fee and the performance fee that gives a fixed total fee value of F. This
comparison should be made at the inception of the contract when S= H. Solving (10) for the perfor-

mance feeg, k, gives

_ (L= )W +A +C)(L-F /S)
k(F)= -1
) e @) -y ) {5 (e +w ) d [y &) .

which, along with the regular annual fee, ¢, isthe compensation required to make the total of the fees
worth F. Assuming that investors are indifferent among contracts that cost the same, this fixed point

provides a measure of the trade-off between the two fee types.

Table 2 goes about here

Table 2 shows the tradeoffs for a representative set of parameters for a benchmark case of a
contract with a20% performance fee and a1.5% regular annual fee. Thetable showsthefeestructures
that would havethe same present valuefor variouswithdrawal ratesand volatilities. For example, with
awithdrawal rate of 5%, avolatility of 15%, and no liquidation, the benchmark incentive contract has
the same cost as a 1% regular annual fee contract with a performance fee of 31.24% or a 2% regular
fee and a 9.44% performance fee. Thistrade off isvalid at the inception of the contract (or whenever
S= H); when the asset value is below the high-water mark, then the incentive contract has a smaller
value so the performance fee, k, would have to be larger. However, the comparison is properly made
at the inception of the contract when Sis equal to H.

Asshown in the table, this trade-off is dramatically affected by the volatility of the assets and
the possibility of liquidation, but not so much by the withdrawal policy w + 4. With asset volatility at
25%, the investor would be willing to pay a 27.62% performance fee to reduce the regular annual fee
to 1%. If the contract was to be liquidated if the asset value fell to half the high-water mark, the

investor would be willing to pay a 29.02% performance fee to reduce the regular annual feeto 1%.
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V. Positiverisk-adjusted returns

Thus far we have not addressed the question of manageria ability. The fee structure is a cost
to theinvestor which could be avoided by investing in anindex fund or other passively managed assets.
By how much does the active manager’ srate of return have to exceed that of passively managed assets
with the same risk in order to justify the fee structure? All the analysis here has been based upon a
model in which the manager has no extrainformation. Indeed, nowherein the val uation equation does
the expected rate of return on the asset value appear. Nevertheless, our framework allows usto explore
this question in alimited but potentially interesting way.

Supposethe managed portfolio hasan opportunity cost of capital, 1, commensuratewithitsrisk
of 0. What active rate of return, u + «, is required to offset the cost discount borne by the investor?*
Some care must be taken in answering this question. Asbefore, wewill compute the values from the
perspective of themarket. To the extent the managersor theinvestor have undiversified holdings, their
personal utility-based values of their claims on the managed portfolio may be less than those we
determine.

In the absence of performance fees, the expected rate of growth of the funds under management
wouldbe z + & - ¢ - w- A. Thetotal expected payout at timetisc +w + 4 times the expected stock
price so the superior performance would give an effective value to the managed assets of

E, HO e (C+W+A)$dt5:(c +W +/\)J-O e_l»lte(l.l'HJ—C—W—/\)tS)dt

C+w+A (15)

c+tw+A —a

S

Thisvalue exceedsthe market value of the assetswithout management.** Furthermore, thevalue of the

13 By stating this question using the excess rate of return, «, we have assumed that any good-buy
opportunities that the active manager finds in the market are limited. If the hedge fund could find true
arbitrages, then « could be made as large as desired by taking zero-cost arbitrages at unlimited scale. In
additional as shown below, « must also be limited by the total withdrawal rate.

4 Note that the total withdrawals from the assets, ¢ + w + 1, must exceed the superior performance, «;
otherwise the fund will have aresidual value at infinity whose present valueisinfinite. A similar resultis
true with performance fees although the exact value of « for which this transversality violation occursis
higher and depends on the other parameters as well since the performance fee is another withdrawal from
asset value which limitsits growth rate.
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investor’'sclaim, (w+ A)S(w+ 4 + ¢ - &), exceeds the market value without management provided «
> C.

The presence of performance fees affects these val ues because they too are removed from the
funds under management, but the same framework used previously can be employed. With apositive

alpha, the partial differential valuation equation becomes
0=10%S*f +(r +a ~w —c)Sg +(g -w <)Hf,, (r ¥)f +D(S,H) . (16)

The growth rate of the assets net of withdrawals and paymentsisu + « - w - ¢. Thediscount rateis
4. The usual risk-neutral substitution of replacing x4 with the interest rate gives (16). To vaue the
management fees we use a payout of D(S, H) =cS. The same boundary conditions (4) and (6) apply.
For the regular annual fees we use a boundary condition [k:6A/0S - 0A/OH] |, = 0in place of (6).
As stated previoudly, the value of the fees and the investor’ s claim together exceed the value
of the assets, S, so we must also use a similar equation to value the investor’s claim; it is no longer
simply theresidual value. For theinvestor the*payout” isD(S H)) = (w+ 4)S. Inaddition, aswith the
regular annual fees, we use aboundary condition of [k-01/0S - dl/6H] |, = 0in place of (6) sincethe
investor does not share in the performance fees. Finally when the contract is canceled, the investor
recovers all of the assets so I(bH, H) = bH
The general solution to the differential equation is the same as before after replacing ¢ with
C - «ain the definitions of ¥ and . This aso, of course, affects the values of the constants of

integration. The values of the total fees, performance fees, and the investor’s claim are

F(SH) = c S+ (W+A —a)k +[n'(1+k) -1cb™" i o
’ ctw+A-a  (c+w+A-a){y'(1+k) -1 b7 (1 +k) -1}
, 174
_ bT(wHA—a)k +y' (L +k) —2Jcb™ Hr g ¢
(c+w+A —a){y'(1+k) -1 -b""[f (1 +k) -1}
VY _RpY-hygl-hch

y'(1+K)-1-b" [ (1 +k) -1
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with ¥’ being the positive root as before.
The value of the fees and the investor’s claim together is
F(S,H)+1(S,H) __Ctw+HA
C+tw+A-a
a k-[n'(1+k) -1b"" HivgY
(c+w+A —a){y’(1+k) -1 -b""[rf (1 +k) -1} (18)

b’k -[y'(1+Kk) —1]b*"
+a :
(c+w+A —a){y'@L+k) -1 -b""[ (1 +k) 1}

1 S’T

Thisisless than the value computed in (15) due to the possible liquidation of the fund when the asset

valuefalsto bH. Oncethisoccurs, the funds are withdrawn, and they no longer earn the premium, e.

Table 3 goes about here

Table 3 gives the value of the regular annual and performance fees and the investor’s clam
when the manager provides a premium return of 300 basis points. The cases are the same asgivenin
Table 1. Thefeesareworth morewith apremium return because the assets will grown at afaster rate
and both provide a higher base on which the fees are paid and exceed the high-water mark more often.
The total value of the fees and the investor’s stake sum to more than 100% because the manager’s
ability to earn a premium return means the managed assets are worth more than their market value.
Note that the values of the fees are less with a higher withdrawal rate since this reduces the assets on

which the fees are based. Conversely a higher withdrawal rate increases the value of the investor’s
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stake under most circumstances for the same reason. However, when theinvestor’ s portion by itself is
worth somewhat more than the market value of the assets, then reducing the withdrawal rate may
increase the investor’s value since withdrawing assets prevents the premium return, «, from being
earned on them.

Similarly, unlike the case « = 0, a higher liquidation barrier is not always beneficia to the
investor when a premium is being earned. Withdrawing assets from the fund recovers the full asset
value but also prevents any sharing of the future premium earnings. Asshown inthefirst and second
panelsof Table 3, both theinvestor and the managerswould prefer no liquidation (b = 0) to liquidating
when the assets drop to half the high-water mark. Obviously, the managers would prefer to close the
entire fund and start a new one (with H = §) assuming, less obviously, they could convince these or
other investors to provide them with the money. In addition, the decision to liquidate is actually
endogenous and clearly depends on perceptions about the excess performance to be provided. Once
the assetsdrop to half of the high-water mark, theinvestor may no longer believe that the managerscan
provide excess performance.

This also means that the high-water mark contract may create a type of lock-in for under-
performing hedge funds. Consider two hedge funds with the same parameter values as givein Table
3 (w+4 = 5%, o = 15%) but assume one hedge fund has an « of 2.5% and the other has an « of 3%.
Suppose an investor holds $70 million in the lower performing fund with a high-water mark of $100
million. Itiscurrently worth $70.40 million. If he moved it to the better-performing fund with ahigh-
water mark of $70 million, it would be worth only 1.0016 times the $70 million or $70.11 million as
shown in Table 3. This decrease in the value is due to the write-down of the high-water mark and is
what creates the lock-in.

An important question for both the investor and the manager is how large a performance feeis
justified by agiven level of performance. The active manager's contribution will just merit its cost to
theinvestor if the value of theinvestor’ s claim equals Swhen the contract commences. Therefore, the
excess return required to make the investor indifferent about entering into the compensation contract
at the start of thefund isthe solutionto I(S, S =S Solving (17) for k gives the maximum high-water

performance fee justified by a particular . Thisis

18



K* () = — == y' +(Y —0)o™ +(r} Db
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Equation (19) givesthe maximum performancefeerate. Hedgefundsmay well chargelessthan
this. If different hedge funds compete for the same capital , they may charge substantially lessthan the
ratesindicated here. In particular, if investment capital is a scare resource relative to potential hedge
fund managers, virtually all benefits of the hedge funds may go to theinvestors. Then managers might

be earning fees only just sufficient to draw them into the business.

Table 4 goes about here

Table 4 showsthe maximum performancefeejustified by agiven «for different levels of asset
volatility and withdrawal policies. Thejustified feerateis decreasingin o since for agiven rate, the
value of thefeeislarger for alarger volatility dueto the option characteristic of the valuation equation.
When thewithdrawal rateincreases, the performancerequired to compensatetheinvestor at agivenfee
also increases. It may seem strange that better performance is required with higher withdrawal rates
but recall that « measures the extrareturn per unit time. With ahigher withdrawal rate, the funds are
managed for ashorter period of time on average so ahigh per-period premium must be earned to offset
the fee discount in value.

For an asset volatility of 15%, the required excess return is 300 to 400 basis pointsto justify a
performance fee of 15% to 20%. For an asset volatility of 25% the excess return required to justify a
performance fee of 20% ranges from 350 to 750 basispoints.”> Thisiscertainly within the range of the
performance provided by many hedge funds, at least in the early 1990s. Whether it is consistent with
investor’s beliefs ex ante is more difficult to determine.

Althoughit seemsnatural toidentify themanager’ scontributionintermsof apositive additional
rate of return — an alpha — this might not be the appropriate way of considering the benefits to
investing in ahedge fund. The benefits expressed by aphaare linear in the capitalization of the fund,

I the hedge fund is compared to a passive investment with fees or other costs like an index fund, then
amoreappropriate measurement of required superior performance might be ¢lessthesefees. Typically costs
for index fundsare very low. For example, Vanguard Index Trust which isbased on the S& P 500 has costs
of lessthan 20 basis points.
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but hedge funds might in fact provide decreasing returnsto scale. An alternative way of thinking of
hedgefundsisthat they arefirmsthat can capture afixed amount of “arbitrage” profitsin the economy.
In other words, they have alimited net present value. The choice of how to finance this ventureis a
capital structuredecision. From this perspective, theissuance of additional shareshasadiluting effect
on the outstanding claims— investors simply divide afixed pie of arbitrage gains. Inthisframework,
new money, i.e. apositiveflow of fundsinto theaccount from new investors, hasonly limited attraction
to the hedge fund manager. It benefits him only to the extent that he is unable to borrow the funds his

activities require or to the extent that he fears bankruptcy through amargin call.

V1. Extensionsto the M odel

The model developed here can be extended in many ways to capture additional features of
interest. Many people have claimed that the convex payoff structure in hedge funds fees creates an
incentive for the managersto take on excessrisk and, in particular, to take on more risk when the asset
valueissubstantially below the high-water mark. Carpenter [2000] hasproven thisisoptimal behavior
when the compensation is with an option-like payoff based on the portfolio’sterminal value.*

If thefee structureinducesthe manager to alter the portfolio, thevolatility of the managed assets
may not be constant but vary systematically with asset value. Rather than assume aparticular functional
form for the managed volatility, we adopt a smple but general approach which allows the managed
volatility to have awide variety of forms. Wedividetherange Se (bH, H) into N regions ¢, ;H < S<
¢H with ¢g=band ¢, = 1. Thevolatility can be different in each region

o(S,H)=0, for (., <SH<{, . (20)

If Carpenter’ s[2000] analysis applies, then we should have g, > g, for n <m; however, we permit any
relations amongst the various values of the volatility.

Thevalueof theinvestor’ s claim and the various components of the fees still satisfiesthe same
pricing equation with the same general solution in each range. The parameter ¢ is of course different

in each solution. Thelower boundary condition for the first region and the upper boundary condition

1¢ The standard high-water-mark compensation calls for periodic payments and areset of the high-water
mark whenever it is exceeded. Nevertheless, the intuition from Carpenter’s result would seem to remain
valid in our model.
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for the highest region areasbefore. The extraboundary conditions are that the functionsand their first

derivatives must match across each change of region. For example, the boundary conditions for the

total feesare
coamzo IR G
9S oH H., -
PG H ) =R H ) P ORa(SR)
0S S=¢,H 0S S={,H

The boundary conditions for the performance fees alone are the same. The region-matching boundary
conditionsfor theinvestor’sclaim are a'so the same. The first and second boundary conditionsfor the
investor’sclaim are l,(bH, H) = bH and [0l /S - dl/dH]|s., = O.

Thevalue of theannual fees, performancefees, total fees, and investor’ sclaimsinthenthregion

are

A(SH) =— S S+KAHYS" +BAHI PSP
C+tw+A -a

P(S,H)=K/H*"S" +B H*™S™
F.(SH)=A(SH)+R(SH)
w+ A

1,(SSH)=—————S+K,H""S" +B/H" " S™
cC+tw+A —a

(22)

The parameters y, and 7, are as given in equation (17) for the various values of ¢,. The constants of

integration are
(K],B},K}),B),....KJ,B)) =M "m’ (23)
where
mAE_—C(b,O,...,k)’ m" =(0,...,0,k) m E;(b(c—a),o,...,—kw)'
C+tw+A-a cC+w+A o
and
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This valuation of the fees permits an analysis of the incentives to manage volatility.

When there is no lower boundary liquidation (¢, = b = 0), then the value of feesis higher for
larger volatilities. However, in thiscasethereisalso no incentiveto micro-managethevolatilities. The
volatility in each region should be set as high as possible.

When thereisliquidation at low asset values (¢, = b > 0), then volatility should be managed. In
particular, as the asset value drops near the liquidation level, the volatility should be reduced to ensure
that liquidation does not occur. At higher asset values, alarger volatility should be adopted to increase
the value of the performance fee based on the high-water mark. This conclusion is opposite that of
Carpenter [2000].

For example, consider ahedge fund with two regimes; the volatility differswhen the asset value
isbelow or above 75% of the high-water mark (¢'=0.75). If the withdrawal rateisw+ 1 =5%, b=0.5
and the other parameters are as given in Table 3, then the volatility should optimally be decreased to
8.6% from 15% when the asset value dropsinto the lower regime. If the volatility regime changesat ¢
= 0.8 or 0.7 instead, then the lower regime volatility should be set to 9.2% or 7.8% respectively.

A similar procedure can be applied if the withdrawal rate or liquidation probability, w or 4,
change with asset value or in response to performance. Of course, further analysis should be done to
determine how investors might choose these parameters endogenously.

We can al so use thisregion-based method to determinethetotal cost of beinginvestedinaseries
of hedgefunds. Asmentionedinfootnote11, theimplicit cost of investing in afirst hedge fund exceeds

the present value of the fees paid to just that one fund if the money is to be withdrawn after poor
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performance and invested into a second hedge fund. When thistransfer is made, the high-water mark
for the new fund is equal to the amount transferred, but the high-water mark of the fund from which the
money has been withdrawn is higher, and probably substantially higher since the reason for withdrawal
is poor performance. This step-down in the high-water mark is an additional cost facing the investor
because performance fees will be owed when the asset value rises above the high-water mark —
something which occurs sooner with thelowered high-water mark. Theinvestor iswillingto “pay” this
additional cost since he presumably no believesthe second fund has an al phawhich issufficiently higher
to justify it.

Suppose money is withdrawn from the first fund and invested into a second if the asset value
dropsto b;H. Assume for the moment that the money will be withdrawn from this hedge fund and not
reinvested if the asset value drops further to the fraction b, of the new fund’ s high-water mark. Then
the present values generated by this second fund is just the solution as given before. We will refer to
the investor's claim as | (S, H; b,). The present value of the investor’s claim while in the first fund,
1,(S, H), includesthe step-down cost of resetting the high-water mark. 1,(+) isthesolutionto the standard

pricing equation®’ as well with the boundary condition
l,(b,H,H) =1,(bH,bH;b,) (24)
which isused in place of I(bH, H) = bH. The right-hand side of (24) isthe present value of the claim
on the second fund when the investment is transferred and high-water mark is reset equal to the value
of the money invested.
The present value of the investor’s claim when invested in the first of two funds with the same

parametersis

7 The withdrawal rate, costs, alpha, or other parameters can be different for the two funds. We use the
parameters of the second fund to determine 1,(-). We use the parameters of the first fund in the partial
differential equation to determinethetotal present valuefrom both funds, 1,(+). The parametersof the second
fund are captured in the total value through the boundary matching condition.
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If theinvestor usesaseries of morethan two funds, then the same method isapplied sequentialy.
The present value of the benefits of the final fund are determined in the usual way. The present value
of the benefits of the last two funds are determined as just described with the boundary condition
Iy 1(byH, H; by ) =1(by H, by ;H; by). Thisprocedureisrepeated for all earlier hedgefunds. Inthis

case | () represents the present value of the benefits of the n™ and all subsequent funds.

VII. Incentives and New M oney

Over thelong term, thereal compensation function of the manager depends on both the explicit
contract and implicit relation between performance and capital inflows. Because the technology of
hedge funds is different than that of mutual funds, the performance-flow relationship may potentially
bedifferent from that observedinthe mutual fund industry. Inastylized framework in which the hedge
fund manager identifies and exploits limited arbitrage-in-expectations opportunities, capital can be put
to profitable use without incurring systematic risk only up to apoint. Beyond that point, presumably the
manager hasno comparativeadvantage. A natural questioniswhether aperformancefee structuremight
induce the manager to accept investment beyond the point at which the capital can be used efficiently.
While ahigh regular annual fee and performance fee might tempt such behavior, it may be difficult for
a manager to conceal the risk characteristics of the portfolio for long. Increasing systematic risk
exposure by a hedge fund would presumably indicate that the limits to skill at pure arbitrage in
expectations have been reached. Performance fees may exist to offset a possible negative relationship

between performance and capital inflow.
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Do hedge funds take new money when they do well? If the manager’ s technology were linear,
then on balance more money would be welcome at any time. If, instead, thereis adeclining schedul e of
profitable arbitrage opportunities, then new money would be accepted when the fund decreased in scale,
rather than when it grew, at least for large funds. To test the hypothesis that hedge fund managers do
not accept new money when they do well, we examine the rel ationship between flow of funds and past
performance for hedge funds by regressing net fund growth on lagged return in cross section. If
managers accept new money after agood year, and/or investors pull out of poorly performing funds, we
would expect to find apositiveregression coefficient. Ontheother hand, if managersrefuse new money
after agood year, and seek additional funding after abad year, then we would expect to find anegative
regression coefficient on past returns. We define net fund growth as the increase in net asset value of
the fund due to the purchase of new shares, as opposed to the investment return of the fund. This
requires us to make the simplifying assumption that new shares are purchased only at the beginning of
the year — purchases during the year will be interpreted as investment return.*® Another problematic
issueissurvivorship. Although we have defunct fund data, we must make some assumption regarding
the fund outflow in the year of its disappearance. We address survival issues by assuming a 100%
outflow in the year afund closes. We control for year effects by performing the regression separately

for each year, and aso by including year dummies for the stacked regression.

V1.1 New money regression results

Besidesestimating asinglelinear response, we al so consider how theresponse differsdepending
upon past fund performance. Following Sirri and Tufano [1996] and Goetzmann and Peles[1997] we
examine the differential response of new money to past returns via a piecewise linear regression. We
separate fund return in cross section into quintiles each year, and allow the coefficients to differ across
quintiles. Wetest for the equality of the coefficientsacross quintilesviaaChow test. Theresultsfor the
single response regression are reported in the first panel of Table 5 and the results for the piecewise
regression arereported in second panel of Table 5. The year-by year resultsfor the piecewise regression

are reported in Table 6.

18 When we assumed that money flowed in at the end of the period, the results were essentially the same.
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Tables5 and 6 go about here

The results from panel 1 indicate that new money responds negatively to past positive perfor-
mance. Theresponsediffersacrossquintilesof lagged returns, however. Thebest and worst performers
have quite different coefficients. Panel 2 showsthat new money responds by flowing out of the poorest
performers and one might expect. The positive sign of the regression coefficient for the first quintile
indicates that flows in the subsequent period have the same sign as the returns in the preceding period.
However, money aso flows out of the good performers. Funds in the top quintile show a negative
response to positive performance. Theseresultsare quite different from the pattern observed in mutual
funds. Sirri and Tufano [1992], Chevalier and Ellison [1995] and Goetzmann and Peles [1997], for
example, all find money flows into top performers and flows in to poor performers as well. Thisis
exactly the opposite of what we find for our hedge fund sample. The negative response to top
performance we find in the hedge fund universe provides some support for the hypothesis that good
performers may not readily accept new money.

Although a Chow test rejects equality of the coefficients across the quintiles, the t-statistics on
the smallest quintilein our sample are marginal at the 5% level, meaning we should be cautious about
interpreting the positive coefficient as strong evidence of a negative response to poor performance. In
fact, in Table 6, the year-by-year regression results indicate that the pattern differs considerably over

time.

V11.2 Sorting on size

Another approach to the issue of whether the technology of hedge funds is linear is to test
whether larger funds continue to take new money. We can address this question simply by sorting on
size, and then averaging ameasure of new money. Table7 reportstheresults of thisexercise. Webreak
funds into size quintiles in the first period, and then we average the net growth of the fund in the
following period for each quintile. We define growth slightly differently, under the assumption that
money flowsin at the end of the period. Asinthe previoustest, wefind this change make no difference
our results. Table 7 shows that the largest size funds have net cash outflows, while the smallest

performers have net cash inflows. Unlikethe flow of funds regressions above, this patternisrelatively
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consistent throughout the period, with negative flowsfor large funds and positive flows for small funds
each year. The second panel of the table showsthe results of t-testsfor each group, annually aswell as
in the aggregate — the extreme quintiles have means different from 0. As in the previous test, this
pattern is consistent with the story that well-capitalized funds avoid taking new money. It differsinthat
it is also consistent with the hypothesis that smaller funds raise capital. Since we did not sort on
performance, many of the fundsin the first quintile may be good performers and thus able to raise new

money, or stop funds from flowing out.

Table 7 goes about here

Takentogether, theempirical testssuggest that hedgefund managersmay behavedifferently than
mutual fund managerswith respect to accepting new money. While mutual funds demonstrate dramatic
positiveinflowsinto superior performers, this appears not to be the case with hedge funds. In addition,
large funds do not seem to grow at arate as high as smaller funds — even when growth is measured in
dollar terms rather than percentage terms. We conjecture that this may be due to the limits of the
investment strategies employed by hedge fund managers. To the extent that they engage in “arbitrage

in expectations,” success creates its own limitations.

VI1Il. Conclusion

Hedgefundsarean interesting investment classwith an unusual form of manager compensation.
In this paper, we provide a closed-form expression for the value of ahedge fund manager contract. We
also provide estimates of thetypical parameter valuesfor the equation, and we examineitsimplications
to both the manager and the investors. The high-water mark provision creates a distinct option-like
feature to the contract. Assuch, itisclear that the value of the contract to the manager increasesin the
variance of the portfolio. Asaresult, the manager has an incentive to increase risk. Depending upon
the variance, the performance fee effectively “costs’ the investors 10% to 15% of the portfolio. With
just regular fees, thetotal percentage of wealth claimed by the hedge fund manager can be between 30%
and 40%. Investing with a hedge fund manager would only appear to be rational if he or she provided
alarge positive risk-adjusted return in compensation. When we consider the possibility that managers

are ableto create value, i.e. provide a positive aphain return for the incentives, we find that investors
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would accept 200 to 500 basis points of additional regular annual fee per year to forego the incentive
feature of the contract. Put another way, if managers are able to provide positive alphas, we find that
rational investorswould expect 200 to 900 basi spointsin additional risk-adjusted return whenthey enter
into ahedge fund contract. Interestingly, BGI report that alphasfor hedge funds over the 1989 through
1995 period are positive, and range from 4% to 8% annually. Consequently, hedge fund contracts may
be priced about right.

Theclosed-formval uation equation demonstratesthe crucial rolethat thewithdrawal policy plays
in the valuation of the manager contract. The most common type of manager feeis afixed percentage
of assets. When assets are placed with a manager (or a class of managers with the same fee structure)
for thelong term, then theimplicit cost to the investors can be high, when the withdrawal policy islow.
The manager’ s percentage fees are like an additional discount applied to the future cash flows from the
fund.

In considering why high-water mark contracts exist in the hedge fund industry, we considered
how hedge funds differ in terms of the product they offer. An analysis of the relative benefits of the
regular annual fee vs. the performance fee to the manager suggests that high variance strategies and
strategies for which the investors may pull out soon, lend themselves to high-water mark contracting.
The relative value of the regular annual fee portion on the contract decreases as the time until the
investors withdraws decreases. Empirical evidence on the short half-life of hedge funds may explain
why hedge fund managers choose to use high-water mark contracts.

It has become nearly axiomaticin studiesof theinvestment management industry that managers
seek to increase the size of assets under management. This presumes, however, that the benefits to
investment in the fund can be scaled up with the growth in net asset value. While our sample focuses
on the off-shore hedge fund industry, there are important regulatory limits to growth in the on-shore
hedge fund industry. Until 1996, the number of investors in a hedge fund was limited to 99. Recent
regul atory changes have increased thislimit to 499 under certain conditions, but even thislimitislikely
to effectively cap the growth in assets that a fund manager might expect. Hedge fund strategies are
fundamentally different from“long” asset portfolio strategies, however. Large sectorsof thehedgefund
industry have nearly zero “beta” exposure. Many hedge funds use the invested money as margin for

mai ntai ning offsettinglong and short positions. Hedgefund managersare made up of event arbitrageurs,
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global macro market and debt market speculators, pairs traders and opportunistic managers exploiting
“undervalued” securities. They use leverage of all types to exploit these opportunities — from short-
selling equities to sophisticated debt repurchase agreements. In this context, the dollar investment
benefits the manager only to the extent that heis credit constrained in hisstrategy. By their very nature,
arbitrage in expectations are not infinitely exploitable.

Sinceitisnot possibleto directly investigate the rel ationship between scale and strategy payoff,
we use flow of fund, return and size data from the hedge fund industry over the period 1989 through
1995 to explore the issue of linear vs. non-linear returns to scale. Regression of net growth in fund
assets on lagged returns indicates that, unlike the mutual fund industry, the hedge funds show a net
decrease in investment, conditional upon past performance. We conjecture that this is due to the
manager’ sunwillingnessto increasethefund size. A sort on fund size, however showsthat small funds
tend to grow (net of returns), while large funds tend to shrink.

This pattern may help explain the usefulness of the high-water mark compensation to the hedge
fund manager. Whilemutual fund managersand pension fund managerscanincreasetheir compensation
by growing assets under management, hedge fund managers cannot. Thus, they must explicitly build
in benefits conditional upon positive returns, since they appear to resist net growth.

Theimplications of these results extend beyond the issue of the cost of compensation within an
important sector of the investment industry. The existence of high-water mark contracts may in fact be
a signal to investors that the returns in the industry are diminishing in scale. Option-like incentive
contractsare scarceinthemutual fundindustry and pension fund management industry, but are prevalent
inthereal estate sector, the venture capital sector and the hedge fund sector. Perhapsthe compensation
structure itsalf istelling us that future returns in these asset classes depend crucially upon how much

money is chasing alimited set of unique opportunities.
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Table 1: Values of Regular Annual Fees and Incentive Fees

Vaue of regular, performance, and total fees as a percent of the asset value of thefund. Total feevalue
computed using formula in (10). Performance fee computed using formula in (9). Regular fee
component istheresidual (10) - (9). Parameter valuesare: r + ¢’ - g =5%, k=20%, c=1.5%, 0=15%
or 25% in left and right panelsrespectively, w + 1 = 5% or 10% in top and bottom panels respectively.
The liquidation point isb =0, 0.5, 0.8 in the three sections.

F(SH)__ 1 O (w+A)k+n@+k) -1ch™

f(S,H)= - (S/IH)™
S c+tw+A [ y@+k)-1-b""[n@+k)
y-n _ 1-n
b (w+A)k +[y_(1+k) 1cb (S/H)’HS
y(@+k)-1-b""[nA+k) -1 N
y-1 _py-n n-1
p(S,H)EP(S’H):k (S/H) b_ (S/H)
S y(L+Kk) -1-b""[n@ +k) -]
_ASH) _
a(SH)ys————==1(S,H) - p(S,H)
b=0
0=15% w+1=5% 0=25% w+1=5%
SH Regular Perform Total SH Regular Perform  Tota
aSH) pSH) f(SH) aSH) pSH fSH)
1.0 20.1% 131% 33.1% 1.0 18.8% 18.6% 37.4%
0.9 204% 11.6% 32.0% 0.9 19.1% 17.2% 36.3%
0.8 20.7% 10.2%  30.9% 0.8 19.4% 158% 35.2%
0.7 21.0% 88%  29.9% 0.7 19.8% 14.3% 34.1%
0.6 214%  74%  28.8% 0.6 20.1% 128% 32.9%
0.5 21.7%  61% 27.7% 0.5 205% 11.2% 31.7%
0=15% w+1=10% 0=25% w+1=10%
SH Regular Perform Total SH Regular Peform  Tota
aSH) pSH) f(SH) aSH) pSH fSH)
1.0 119%  87%  20.6% 1.0 11.4% 12.8% 24.2%
0.9 121% 7.3%  19.3% 0.9 11.6% 11.4% 23.0%
0.8 123% 59%  18.2% 0.8 11.7% 10.0% 21.7%
0.7 12.4% 4.7% 17.1% 0.7 11.9% 8.6%  20.5%
0.6 126%  3.6% 16.2% 0.6 121% 7.2%  19.3%
0.5 127%  26%  15.3% 0.5 123% 59% 18.1%

31



Table 1: Values of Regular Annual Fees and I ncentive Fees (cont)

b=05

0=15% w+A=5% 0=25% wW+A=5%

SH Regular Perform  Tota SH Regular Perform  Tota
aSH) pSH) f(SH) aSH) pSH) f(SH)
1.0 17.30% 12.31% 29.61% 1.0 9.71% 13.62% 23.34%
0.9 17.47% 10.82% 28.30% 0.9 9.74% 12.09% 21.82%
0.8 17.22% 9.24% 26.46% 0.8 9.36% 10.29% 19.64%
0.7 15.99% 7.40% 23.39% 0.7 8.24% 8.02% 16.27%
0.6 12.14% 4.85% 16.98% 0.6 569% 4.91% 10.60%
05 0.00% 0.00% 0.00% 05 0.00% 0.00% 0.00%

c=15% w+4=10% 0=25% w+4A=10%

SH Regular Perform  Tota SH Regular Perform  Total
aSH) pSH) f(SH) aSH) pSH) f(SH)
1.0 11.05% 854% 19.59% 1.0 7.46% 10.97% 18.43%
0.9 11.16% 7.06% 18.22% 0.9 7.49% 9.45% 16.94%
0.8 11.04% 5.65% 16.69% 0.8 7.22% 7.81% 15.03%
0.7 10.34% 4.25% 14.59% 0.7 6.40% 594% 12.33%
0.6 8.01% 2.64% 10.65% 0.6 447% 356% 8.03%
05 0.00% 0.00% 0.00% 05 0.00% 0.00% 0.00%

b=0.8

0=15% wW+A=5% 0=25% wW+A=5%

SH Regular Perform Total SH Regular Perform Tota
aSH) pSH) f(SH) aSH) pSH) f(SH)
1.0 373% 5.03% 8.76% 1.0 128% 4.36% 5.64%
0.9 309% 311% 6.20% 0.9 1.03% 252% 3.56%
0.8 0.00% 0.00% 0.00% 0.8 0.00% 0.00% 0.00%

c=15% w+4=10% 0=25% w+4A=10%

SH Regular Perform  Tota SH Regular Perform  Total
aSH) pSH) f(SH) aSH) pSH) f(SH)
1.0 3.36% 4.61% 7.97% 1.0 123% 4.23% 5.46%
0.9 279%  2.78% 557% 0.9 1.00% 243% 3.42%
0.8 0.00% 0.00% 0.00% 0.8 0.00% 0.00% 0.00%
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Table2: Regular Annual and Incentive Fee Trace-offs

Incentive and regular annual fee combinations that have same value when the asset valueis at the high-water mark, as given in equation (14).
Parameter valuesare: r + ¢’ - g = 5%, o= 15% or 25% and w + 4 = 5% or 10%, b =0, 0.5, and 0.8

(1-D"")(W+A +c)(L-F /S)

k(F) = -
(W A)(L-b"") ~cb™(y =) =[5 (c +w +A) ~] [y ""n)
b=0 b=05 b=0.8
w+ 4=5% w+ 4=10% W+ 4=5% w+ 4=10% w+ 4=5% w+ 4=10%

c g=15% 0=25% 0=15% o0=25% 0=15% 0=25% o0=15% 0=25% 0=15% 0=25% o=15% o=25%
4.00% -25.62%-11.58% -21.33% -8.23% -16.53% 0.42% -16.64% 0.14%  0.96% 11.19% 0.65% 11.18%
3.75% -21.87% -8.88% -17.86% -576% -13.49% 219% -1358% 193%  2.69% 12.03% 2.41% 12.03%
3.50% -17.94% -6.08% -14.26% -3.22% -10.33% 3.99% -10.39% 3.7/%  4.46% 12.88% 4.20% 12.88%
3.25% -13.83% -3.19% -1050% -0.60% -7.03% 584% -7.07% 564% 6.27/% 13.74% 6.03% 13.74%
3.00%  -954% -0.19% -6.59% 210% -359% 7.73% -3.61% 7.56%  8.11% 14.61% 7.91% 14.61%
27%%  -5.07% 291% -254% 4.87/% -002% 9.67/% -003% 952%  9.99% 1549% 9.82% 15.48%
250%  -041% 6.11% 167™% 7.73% 3.70% 11.64%  3.70% 11.52% 11.91% 16.37% 11.77/% 16.37%
2.25% 443% 9.42% 6.03% 10.67% 7.56% 13.66%  7.56% 13.57% 13.87% 17.27% 13.76% 17.26%
2.00% 9.44% 12.84% 10.53% 13.69%  11.56% 15.73% 11.5/% 15.67/% 15.87% 18.1/% 15.80% 18.17/%
1.75%  1463% 16.36% 15.19% 16.80%  15.71% 17.84% 15.71% 17.81% 17.92% 19.08% 17.88% 19.08%
150%  20.00% 20.00% 20.00% 20.00%  20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00% 20.00%
1.25%  25.53% 23.75% 24.96% 23.28%  24.44% 22.21% 2443% 22.24% 22.13% 20.93% 22.17% 20.93%
1.00%  31.24% 27.62% 30.06% 26.66%  29.02% 24.46% 29.01% 24.53% 24.30% 21.87% 24.38% 21.87%
0.75%  37.10% 31.60% 3531% 30.12%  33.76% 26.76% 33.73% 26.87% 26.51% 22.82% 26.63% 22.82%
050%  43.11% 35.69% 40.70% 33.67%  38.63% 29.12% 38.59% 29.26% 28.77/% 23.77% 28.94% 23.78%
0.25%  49.28% 39.90% 46.23% 37.32%  43.65% 31.52% 43.59% 31.70% 31.07% 24.74% 31.29% 24.75%
0.00%  55.60% 44.24% 51.90% 41.05%  48.81% 33.98% 48.74% 34.20% 33.42% 25.72% 33.68% 25.72%
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Table 3: Value of Regular Annual Fees, Incentive Fees and Investor’s Claim when Fund has
Superior Performance

Vaue of regular annual, performance, and total fees as a percent of the asset value of the fund as given
in equation (17). Parameter valuesare: @ = 3%, r + ¢’ - g = 5%, k = 20%, ¢ = 1.5%, o = 15% or 25%
in left and right panels respectively, w + 4 = 5% or 10% in top and bottom panels respectively.

1

O, (w+A -a)k+7'(L+k) ~1Jcb*™

f(sH)=FGH) . (S/H)"™
S ctw+A-a g y'@+k) -1-b""[n' (L +k) -]
y'=n _ ' Y PR
BT (w+A a)kt[y (1 +k) -1cb (S/H)’HE
y'(1+k) -1-b"""[n (L +k) -1 O
V1 _ i -1
o, Hy="SH) _  (STH)" ~b" "(S/H) a(s,H)=2SH) _ ¢ s 1) - ps.H)
S V' (1+K)-1-b" [ @1 +k) —1] S
szl SH) - 1 O (W Dk Ak (e )b oy
S C+W+A —-a y'(L+K) -1 -b" [’ @ +k) -]
y'-r ' “1M(e -\t
LT (w Ak +y (i}_fk) T(c —a)b (S H)'HB
y'(@+k)-1-b"""[n'1+k) -] 0
b=0
0c=15% w+ 1=5% 0=25% w+ 1=5%
SH Regular Perform Total  Investor SH Regular Perform  Total  Investor
aSH) pSH f(SH) i(SH) aSH) pESH fSH) i(SH)
1.0 309% 279%  588% 103.1% 10 284% 337% 621% 94.8%
09 314% 266%  581% 104.8% 09 289% 325% 61.4% 96.4%
08 320% 253%  57.3% 106.7% 08 295% 31.3% 60.7% 98.2%
07 326% 239%  56.5% 108.7% 0.7 30.0% 29.9% 60.0% 100.1%
06 333% 223%  55.6% 110.9% 06 30.7% 285% 59.1% 102.2%
05 340% 20.7%  54.7% 113.3% 05 314% 268% 582% 104.6%
0c=15% w+ 1=10% 0=25% w+ 1=10%
SH Regular Perform Total  Investor SH Regular Perform  Total  Investor
aSH) pSH) f(SH) i(SH) aSH) pESH fSH) i(SH)
1.0 151% 146%  29.7% 100.5% 10 143% 189% 33.2% 95.4%
09 153% 132%  285% 102.1% 09 146% 175% 321% 97.1%
08 156% 11.7%  27.3% 103.8% 08 148% 161% 30.9% 98.7%
07 158% 103%  26.1% 105.5% 0.7 151% 146% 29.7% 100.5%
06 16.1% 89%  25.0% 107.2% 06 153% 131% 284% 102.2%
05 16.3% 74%  23.8% 108.9% 05 156% 115% 27.1% 104.1%
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Table3: Valueof Regular and I ncentive Feesand Shar eholder’s Claim when Fund has Superior
Per for mance (continued)

=05

0c=15% w+ 1=5% 0=25% w+ 1=5%
SH Regular Perform Total  Investor SH Regular Perform  Total Investor
aSH) pSH) f(SH) i(SH) aSH) pESH f(SH) i(SH)
1.0 28.15% 26.18% 54.32% 101.97% 1.0 13.48% 20.88% 34.36% 92.60%
09 2854% 24.86% 53.40% 103.68% 0.9 1356% 19.38% 32.94% 94.18%
0.8 28.61% 23.24% 51.84% 105.37% 0.8 13.16% 17.36% 30.51% 95.80%
0.7 2759% 20.83% 48.42% 106.76% 0.7 11.81% 14.37% 26.18% 97.44%
0.6 22.60% 15.86% 38.47% 106.74% 06 839% 943% 17.82% 98.96%
05 0.00% 0.00% 0.00% 100.00% 05 0.00% 0.00% 0.00%  100.00%

0c=15% w+ 1=10% 0=25% w+ 1=10%
SH Regular Perform Total  Investor SH Regular Perform  Total Investor
aSH) pSH f(SH) i(SH) aSH) pESH f(SH) i(SH)
1.0 1450% 14.34% 28.84% 100.16% 1.0 945% 15.29% 24.74% 94.16%
09 14.71% 12.90% 27.60% 101.81% 09 951% 13.79% 23.29% 95.72%
0.8 14.75% 11.38% 26.13% 103.38% 0.8 9.25% 12.00% 21.24% 97.25%
0.7 1429% 9.62% 23.91% 104.67% 0.7 834% 9.67% 18.02% 98.67%
06 11.87% 6.96% 18.83% 104.91% 06 6.00% 6.22% 12.22% 99.78%
05 0.00% 0.00% 0.00% 100.00% 05 0.00% 0.00% 0.00%  100.00%

=0.8

0c=15% w+ 1=5% 0=25% w+ 1=5%
SH Regular Perform Total  Investor SH Regular Perform  Total Investor
aSH) pSH f(SH) i(SH) aSH) pESH fSH) i(SH)
10 485% 7.26% 12.11% 97.59% 1.0 140% 4.95% 6.36% 96.45%
09 413% 503% 9.16% 99.10% 09 115% 301% 4.16% 98.13%
08 0.00% 0.00% 0.00% 100.00% 0.8 0.00% 0.00% 0.00%  100.00%

0c=15% w+ 1=10% 0=25% w+ 1=10%
SH Regular Perform Total  Investor SH Regular Perform  Total Investor
aSH) pSH f(SH) i(SH) aSH) pESH fSH) i(SH)
10 423% 6.43% 10.66% 97.80% 1.0 1.35% 4.79% 6.14% 96.56%
09 361% 434% 7.96% 99.27% 09 110% 288% 3.99% 98.22%
08 0.00% 0.00% 0.00% 100.00% 0.8 0.00% 0.00% 0.00%  100.00%
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Table 4: Maximum Incentive Fee Consistent with a Given Level of Superior Performance

The maximum incentive fee justified by agiven level of superior performance as given in equation (19). Parameter valuesare:r + ¢’ - g =
5%, ¢ = 1.5%, o= 15% or 25%, w + 1 = 5% or 10%, and b = 0, 0.5, and 08..

1-y' +(Y —M)b™ +(r} -Db"™

k*(a) = ’ ' i
Y = (Y =™ = =2 (10"
a-c
b=0 b=0.5 b=0.8
w+ 1=5% w+ 4=10% w+ 1=5% w+ 4=10% w+ 1=5% w+ 4=10%

@ 0=15% 0=25% 0=15% o0=25% 0=15% 0=25% 0=15% 0=25% o0=15% 0=25% o0=15% o0=25%
2.0% 7.33% 525% 6.70% 4.65% 6.98% 3.85% 6.49% 3.68% 400% 1.62% 3.94% 1.61%
2.5% 14.91% 10.71% 13.63% 9.47% 14.27% 7.87% 13.25% 7.50% 8.18% 3.27% 8.04% 3.25%
3.0% 22.69% 16.39% 20.77% 14.47% 21.83% 12.06% 20.26% 11.48% 12.54% 4.96% 12.33% 4.93%
3.5% 30.67% 22.27% 28.12% 19.65% 29.65% 16.42% 27.51% 15.61% 17.08% 6.68% 16.79% 6.64%
4.0% 38.82% 28.36% 35.65% 25.00% 37.70% 20.96% 34.98% 19.90% 21.82% 8.44% 21.43% 8.38%
4.5% 47.13% 34.64% 43.36% 30.52% 4595% 25.68% 42.64% 24.36% 26.75% 10.23% 26.27% 10.17%
5.0% 55.58% 41.10% 51.22% 36.20% 54.38% 30.59% 50.49% 28.97% 31.89% 12.07% 31.30% 11.98%
5.5% 64.15% 47.75% 59.24% 42.05% 62.98% 35.68% 58.51% 33.76% 37.23% 13.94% 36.52% 13.84%
6.0% 72.84% 54.56% 67.38% 48.05% 71.71% 40.96% 66.68% 38.71% 42.78% 15.84% 41.94% 15.73%
6.5% 81.63% 61.54% 75.65% 54.21% 80.57% 46.44% 7498% 43.83% 4854% 17.79% 47.57% 17.66%
7.0% 90.51% 68.67% 84.03% 60.51% 89.52% 52.11% 83.40% 49.13% 54.52% 19.78% 53.40% 19.64%
7.5% 99.48% 75.95% 92.52% 66.96% 98.57% 57.99% 91.94% 5460% 60.71% 21.81% 59.44% 21.65%
8.0% 108.52% 83.36%101.10% 73.55% 107.70% 64.05% 100.57% 60.24% 67.13% 23.88% 65.70% 23.70%
8.5% 117.62% 90.91%109.76% 80.26% 116.90% 70.32% 109.29% 66.06% 73.76% 25.99% 72.16% 25.79%
9.0% t 98.58%118.51% 87.11% t 76.78% 118.09% 72.05% 80.62% 28.15% 78.84% 27.93%
9.5% t t 127.34% 94.08% t 83.44% 126.97% 78.22%  87.70% 30.35% 85.72% 30.11%

10.0% t t 136.23% 101.16% t 90.29% 135.91% 84.55% 95.01% 32.59% 92.83% 32.34%

transversality condition violated.
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Table5: Net Fund Growth and Lagged Returns, 1990 - 1995

The table reports the results of two linear regressions of net fund growth on previous year returns. The
growth in net asset value of fund i in year t, N, , is defined as the new dollar cash flow into the fund (in
millions) in the year following the return observation. It is calculated as N,, = NAV_,[(1+G,)/(1+R)-1]
where NAV, is the fund net asset value in year t, R, is the total return for fund i in year t, and G, is the
percent change in net asset value for fund in the year. This assumes that money is only invested at the
beginning of the year, and that reinvested dividends are defined asgrowth. Theform of the regressions are:

Ni,t+1 = :Bo + Z Bj Ij +/36R,t 6. €V

5 10
Ni,t+1 = :Bo + Z Bj Ij +Z :BqR,t,q 6 (b)
= q=

Y ear effects are captured by dummies|; defined as differing from 1990. Coefficientsonreturnsare allowed
to differ according to quintiles each year: R, ; , where coefficients 6 through 9 capture quintiles 1 through
4. The null hypothesisisthat flows are independent of returns, i.e. 5;=0in(a) and 4,=0forq==6, 7, 8,
9,10in (b).

Regression 1 Results
coef std.err t.stat p.value

I ntercept -1.71 19. 4 0.08 0.92

1990 0.01 24. 7 0. 00 0.99

1991 10. 56 23. 4 0. 45 0. 65

1992 39.75 21.9 1.81 0. 06

1993 -18. 37 21.0 -0.87 0. 38

1994 -16. 83 21.1  -0.79 0.42

Net Gowmh -62.28 24.0 -2.60 0. 00
Multiple R Square = 0.0306 N = 934

Regression 2 Results

I ntercept -7.104 20.4 -0.3484 0.7276

1990 14. 357 25.1 0.5709 0.5682

1991 18. 254 23.4 0.7815 0.4347

1992 45, 338 21.9 2.0695 0.0388

1993  -19. 063 20.9 -0.9116 0.3622

1994 -0.585 22.4 -0.0261 0.9792

Smal lest 1 127.621 65.6 1.9450 0.0521

2  42.556 130.1 0.3272 0.7436

3 60.703 92.0 0.6601 0.5094

4 9. 453 61.4 0.1541 0.8776

Largest 5 -112.260 27.9 -4.0292 0.0001

Multiple R Square = 0.0491
Chow test of coefficient equality: F = 5.23, 3,872 p-value = .998
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Table6: Year by Year Regression Results

This table reports the results of year-by-year regressions anal ogous to those described in Table 6. These
are cross-sectional regressionsin which new money [N] in period t+1 is regressed on period t fund
return. Coefficients are allowed to vary by the quintile of return. New money is denominated in
millions of dollars. The year indicatest, thus the 1990 column shows 1990 new money regressed on
1989 returns.

Coefficients

1990 1991 1992 1993 1994 1995

Int -22.0 15. 3 46. 2 47.4 -19.3 -1.1
Smal lest QL -48.8 56.6 163.6 666.4 -21.5 199.9
@ -229.3 245.2 -603.5 -788.1 107.2 146.7
O] 77.5 -416.3 -279.6 197.3 26.0 843.6
07 67.9 -96.1 -151.1 29.0 -14.6 -149.6
03] 88.3 -164.9 -162.2 -92.7 -164.1 -40.7

Standard Errors

1990 1991 1992 1993 1994 1995

Int 12.1 18. 7 36.2 31.6 23.5 12.1
Smal lest QL 105.2 127.5 168.6 377.8 243.9 85.3
@ 161.4 419.2 ©606.7 942.7 266.1 196.4
@B 87.9 594.3 293.9 404.8 160.4 572.4
4 69.1 212.8 176.4 239.8 111.7 390.9
@@ 45.2 73.1 89.1 108.5 52. 4 66.7

t-Statistics

1990 1991 1992 1993 1994 1995

Int -1.823 0.820 1.277 1.500 -0.819 -0.091
Smal lest QL -0.464 0.444 0.970 1.764 -0.088 2.344
@ -1.421 0.585 -0.995 -0.836 0.403 0.747
@B 0.882 -0.701 -0.951 0.487 0.162 1.474
4 0.982 -0.452 -0.857 0.121 -0.131 -0.383
@@ 1.954 -2.257 -1.821 -0.855 -3.132 -0.610
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Table 7: Fund Growth Sorted on Size

For each year, funds are sorted on sizeinto quintiles, and the average net growth for each
quintile in the following year is reported. Net growth is defined as the new money, in
millions, measured for each fund, assuming dollar flows at the end of the period. Thelast
row on each panel reportstheresultsfor the aggregate acrossyears. A t-test isperformed
for each quintile separately and the t-statistic is reported in the second panel. The null
hypothesisis that the net growth is different from zero.

Net Fund Growmh by Size Quintiles

small Q1 @ ® (o1 B Yr. Avg
90 6.93 1.32 -7.461 2.100 -26.8 -4.69
91 2.32 1.99 0.434 3.378 -58.8 -10.82
92  42.98 2.75 3.444 1.838 -85.1 -9.97
93 5.12 3.97 14.399 4.211 -13.4  2.34
94 7.29 5.82 3.676 -0.667 -148.2 -31.10
95 5.61 1.05 -3.905 -9.523 -120.6 -29.51

w
o
@
N

.351 -1.475 -92.

=

aggr egat ed 10. 87

T-statistic for Fund Gowh Different FromO

Smal | Q1 Q@ Q@ QA 03]
90 1.69 0.844 -2.408 0.246 -1.044
91 2.38 1.061 0. 215 0.373 -0.911
92 1.05 1.981 0. 796 0.493 -0.993
93 1.92 1.504 2.476 0.405 -0.175
94 1.23 2.191 1.888 -0.168 -2.614
95 2.05 0.877 -3.048 -2.231 -2.810
aggr egat ed 1.86 3.375 1.663 -0.539 -3.494
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