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1. Introduction

Individud investors seeking liquidity, portfolio diversfication, and investment expertise a alow
cogt areincreasingly choosing mutua funds as their the investment vehide! Investors differ, however,
in their preferences and liquidity needs. To target specific investor clienteles, funds have developed a
variety of structures, fee arrangements, and distribution channels. Our objective isto understand the
diversity in the structure and performance of opentend mutua funds. To that end, we develop a
modd of the mutua fund industry in which the management fees and the loads charged by actively
managed open-end funds are determined endogenoudy in a competitive market setting. The model
shows how heterogeneity, in terms of managerid ability and the existence of multiple investor clienteles
with differing liquidity and marketing needs, gives rise to avariety of open-end fund structures that
differ in terms of the average return delivered to investors.

A darting premise of the modd isthat some managers are skilled at sdecting investments and
managing costs and are, thereby, able to generate excess returns compared to individua investors. In
this setting, managers seek to maximize the rents from their ability by optimaly choosing the fund's
load structure and setting the management fee. An important consideration is that the funds are
exposed to the stochadtic liquidity demands of investors, a situation which adversdly affects their
performance. Unexpectedly high or low liquidity demands affect the return of afund as managers
must ether liquidate or acquire assets at inopportune times. This demand reduces the average profits
made by the fund and, hence, the rents that the fund manager can capture. Because of this Situation,
managers who form open-end funds have an incentive to attract investors with low anticipated liquidity

needs. Managers can achieve this god by structuring the fund as aload fund to discourage investors

! As of December 1999, there were 7791 mutual funds managing $6.8 trillion in assets, as reported by the Investment
Company Institute. Thisamount is comparable to the assets of all commercia banks ($6 trillion), and 36% more than
the assets of all private pension plans ($5 trillion). Asof the end of 1999, equity mutual funds held 18% of all U.S.
equities, by value (Flow of Funds of the United States, Board of Governors, Federal Reserve System).



with high liquidity needs. The disadvantage of this type of load fund, however, isthat if investors with
low liquidity needs are rdatively scarce, the manager will have to share some of the rent by offering
lower management fees and, in equilibrium, higher investor returns. We show that higher ability
managers have a compardtive advantage in attracting investors with low liquidity needs and are,
therefore, more likely to form load funds. An interpretation of this result isthat liquidity shocks impose
ardaively grester burden on managers with higher ability. Hence, in equilibrium, lower ability
managers emerge as the providers of liquidity, while higher ability managers are willing to pay a
premium in order to mitigate the liquidity shocks.

While the basic model emphasizes the potentid role of exit fees and other loads in screening
out invetors with high liquidity needs, loads have traditionaly been used to pay for digtribution costs,
such as broker fees. This practice suggests that, in order to interpret the evidence on the performance
of load vs. no-load fund types, it may be important to consider the effect of distribution methods and
costs. Aswe discuss, some funds rely on the direct marketing approach, while othersrely on the
more costly method of using brokerage firms and other financia intermediaries to sell sharesto
investors. We explain how the model can be extended in asmple way to dlow for additiond investor
clienteles. Loosdly following Gruber (1996), we alow for investors who are sophisticated, who
require reatively little by way of information and marketing effort, and those who are unsophidticated,
who are relatively uninformed and require a subgtantid marketing effort.

The modd predicts that, among openend funds targeting the more sophigticated investors, the
average return on load funds will be higher than that of no-load funds. However, when we consider
the universe of dl opentend funds, the average rate of return on load funds need not be greater than
that of no-load funds. The empirica evidence on the performance of different fund types, in particular
the difference in performance between load and no-load funds, is discussed in light of this prediction.

In our view, the evidence is generaly supportive of the mode’ s predictions.

The mode aso predicts that management fee size will not necessarily be rdated to fund

performance. This result provides arationae for the empirica evidence, and is a consequence of the



fact that funds catering to investors with low liquidity needs attract investors by offering lower
management fees and higher expected returns. Another predictionistha the minimum loads charged
by open-end funds will be positively related to the rate of return investors expect from such funds.
This situation arises because the greater the expected rate of return offered to investors, the greater the
exit fee needed to discourage investors with high liquidity needs from investing in the fund.

While the paper models open-end funds, an dternative approach to insulating afund from
liquidity shocksisto structure it as a closed-end fund. In aclosed-end Structure, investors meet their
liquidity needs by sdlling shares in a secondary market, rather than withdrawing assets directly from the
fund. We provide an intuitive discussion of the costs and benefits of the closed-end structure, relative
to the opentend form. Liquidity shocks do not affect the assets managed by a closed-end fund,
lending that structure an apparent advantage. However, the closed-end form has a Sgnificant
disadvantage as wdll, in that it does not have the built-in monitoring mechanism that comesfrom
dlowing investors to fredy withdraw their money or invest more as new information arrives about
managerid ability.

In the mutua fund literature, the paper closest to ours is Chordia (1996), which develops a
model of risk-averseinvestors facing stochadtic liquidity needs. A monopolist fund is shown to
enhance investor welfare because the fund is able to lower liquidity costs by diversfying across
investors with less than perfectly corrdated liquidity needs. The main fegture that the papers havein
common isthat load types can be useful in separating investors with different liquidity needs.
However, the present paper differs from Chordia (1996) in underlying approach and implications.
The focus in our paper is on a competitive mutua fund industry with risk-neutra investors and
heterogeneous managerid ability. In contrast to Chordia (1996), in which manageria feesare
exogenoudy determined and the sSze of the monopalitic fund islimited only by the availability of
investor funds, feesin our modd are endogenoudy determined by competitive managers who
anticipate the effects of the fees on the size of fund inflows and on their earnings. This structure
enables us to derive cross-sectiond implications regarding the mutud fund industry that relate fund



profits, returns, management fees, liquidity costs, and loads. Also, in contrast to Chordia (1996), the
cod of providing liquidity resultsin an optima fund Sze that is positively rdated to managerid ability,
providing alink between managerid ability and fund size. In our modd, loads separate investor types
by imposing direct pendties on investors that withdraw funds early. In contrast, in Chordia (1996),
loads and liquidity costs are assumed to be borne equdly by dl investorsin afund, whether or not
they withdraw their investment. A consequence of this difference is that, in our modd, it is possible for
more talented managers to form load funds, attracting investors with low liquidity needs by offering
lower fees and higher returns. This consequence predicts the absence of a monotonic relation

between performance and fees, a prediction that cannot be obtained using the approach in Chordia
(1996).

Our paper draws upon and discusses the evidence from studies on the performance of mutud
funds. Edelen (1999) develops and tests amode of the relation between liquidity trading and fund
performance. This paper provides empirica support for the notion underlying our anaysis, that
liquidity cogts can be significant for mutud funds. Particularly interesting is the finding that fund
performance is adversely affected, regardless of the direction of the trade.

Other sudies that are of interest in terms of the predictions of our modd include Ippoalito
(1989), Elton, Gruber, Das, and Hlavka (1993), Gruber (1996), Carhart (1997), and Zheng (1999).
These papers aso explore the performance of mutua funds and compare the performance of load and
no-load funds. The evidence from these studies is discussed in terms of the modd’s predictions. A
number of papers have examined the flow of money into mutua funds [see, e.g., Ippalito (1992), Sirri
and Tufano (1998), Hendricks, Patel, and Zeckhauser (1994), Warther (1995), Gruber (1996), and
Zheng (1999)]. Our paper contributes to this literature by modding the interaction of flows,
performance, and load structure.

The paper proceeds asfollows. Section 2 develops the basic model. Section 3 extends the
basic modd to dlow for investor clienteles with different liquidity requirements and for heterogeneity in
managerid ability. Empirica implications of the modd are discussed in Section 4. The use of



dternative distribution channelsis consdered in Section 5. Section 6 provides a brief discussion of
other structures, such as closed-end funds, that can mitigate the cost of liquidity shocks. Section 7

concludes.

2. Basic model of an openend mutual fund

In this section, we develop abasic mode of an actively managed open-end mutud fund. The
mode analyzes how the optima management fee and the resulting size of the fund are affected by the
existence of sochadtic liquidity demands, and by the ability of the fund's manager.

2.1. Description of the model
We consider arisk-neutrd world with alarge number of identica investors. The risk-neutra

assumption smplifies the model and alows us to abstract from issues that are outsde the focus of our
andyss. Each investor has one dollar, which can be invested in either arisk-free asset or an open
end mutud fund. The rate of return on the risk-free asset is normalized to zero.

A darting premise of the modd is that some investment managers have the ability to invest in
risky assets and earn returns in excess of the risk-free rate. The managers have no resources,
however, and are forced to raise cash from outsde investors. The investment ability of these
managers can be described in avariety of ways. Their superior ability may be from being able to
trade more efficiently than the typica investor, to identify misvalued securities, or to predict changesin
economic conditions or industry prospects more accurately than individua investors. Managers may
aso possess the ability to improve operating efficiency by minimizing processing and bid-ask spread
costs, or the ability to improve tax efficiency.

The notion that some fund managers have superior investing ability is supported by recent
empirica sudies. Chevdier and Ellison (1996) finds that fund managers who attended colleges whose
students achieved higher average SAT scores earn higher returns than managers from less selective
colleges. Chamers, Edden, and Kadlec (1999) finds that funds with lower spread costs and better

tax efficiency have higher returns, implying that trading efficiency is an aspect of managerid ability. In



addition, a number of recent studies have identified subsets of fund managers who appear to
outperform the market. Grinblatt and Titman (1992), Hendricks, Patel, and Zeckhauser (1993),
Wermers (1996), and Gruber (1996) find that investors can earn higher returns by investing in the
subset of funds that have done well in the past.? For our purpose, it is only necessary that there exists
asubset of fund managers with superior ability.

There are F fund managers, which is defined to be a smdl number compared to the aggregate
funds available from investors. Hence, in equilibrium, funds can dways achieve their desired size
without having to offer investors an expected return greater than zero. It is assumed for now that dl
managers have the same ability, denoted by a > 0, and that this ability is common knowledge.
Investors are assumed to have no ability, and their only dternative to investing in mutua fundsisto
invest in securities with a zero rate of return.

The sequence of eventsin the formation of funds, investment of money acquired, and disoosal
of returnsisshown in Figure 1. At Time 1, the fund is formed and the fund manager setsthe
management fee g > 0 as afraction of the assets under management. The linear fee dructureis
consistent with the legal requirement in the U.S. on the fee structures for mutua funds.® Following the
formation of the fund, investors purchase shares, such that each investor contributes adollar and
receives aunit share in the fund. The money acquired by the fund & Time 1 isdenoted V;, and is
observable to market participants. After the funds flow in, the manager optimally chooses a positive
proportion, w, of V; that isinitidly invested in risky assets. The remaining funds are invested in liquid

risk-free assets.

% Early studies generally concluded that, on average, fund managers did not deliver superior after-fee returns to
investors, a conclusion that may be sustained even before accounting for fees (e.g., Sharpe, 1966; Jensen, 1968;
Malkiel, 1995). Some recent studies, however, have challenged this conclusion (e.g., Ippolito, 1989; Ferson and
Schadt, 1996; Ferson and Warther, 1996).

®Inthe U.S., mutual funds are not legally permitted to set performance-based management fees. For most funds,
thefeeis set as afixed percentage of the assets under management. See Das and Sundaram (1998) for an analysis of
the optimality of fulcrum fee structures, which are legally permissiblein the U.S. Also, see Lynch and Musto (1998)
for adiscussion of the optimality of various fee structures.



2.2. Sochastic liquidity withdrawals

At Time 2, afraction of investors suffers a“liquidity shock,” and this subset redeems their
investment from the fund. The notion of aliquidity shock is that the investor receiving such a shock
places ardatively low vaue on future income compared to current income, or, in other words, has a
high discount factor. Thisliquidity shock is sysematic. Therefore, the risk imposed on the mutua
fund industry by this shock cannot be mitigated even if investors diversified their investments across
different mutua funds. Thefact that some investors place ardatively high vaue on current rather than
future cash flowsis precisgly the reason the funds are structured to satisfy liquidity needs of investors,
rather than to prohibit liquidity withdrawals, despite the costs imposed by stochastic withdrawals.
Warther (1995) presents a study of unexpected aggregate net flows of mutud funds and their market
impact.

The fraction of investors that stay on in the fund, m isarandom variable thet is given by

I =fth D
where0< T <1, and h isarandom variable distributed over the support [0, 1/ 7)) with mean 1 and

gandard deviation s. At Time 1, investors and managers only have information about the ditribution
of m and not its actud level. The proportion of investors who stay on in the fund is distributed with a
mean T and standard devigtion Ts over the support [0, 1).

An important notion underlying the modd is that the provision of liquidity can be costly and
can induce some funds to choose structures that moderate the impact of liquidity shocks. The cost of
providing liquidity caninclude the transactions cogts of sdlling and buying fund assets to meet
unexpected withdrawals, the tilting of the portfolio toward liquid, but otherwise unéttractive,
investments, or both. The cost of providing liquidity aso includes the opportunity cost of holding liquid
risk-free assets in anticipation of the withdrawas. Other cogts of liquidity withdrawals include adverse
selection cogts and higher taxes due to unexpected capitd gains. Animplicit assumption hereisthat it
istoo cogly for mutua fundsto borrow fundsto fully satisfy the liquidity withdrawas. This assumption



is, by and large, consstent with the observed behavior of funds, though they do use bank borrowing
on occasion or, if they belong to afund family, borrow from other fundsin the family. Conggtent with
these notions, Edelen (1999) finds that trades enacted to address liquidity needs reduce the
performance of funds, regardless of the direction of thetrade. In the context of our mode, this finding
is equivalent to assuming thet it is codtlier to purchase risky assets a Time 2 rather than Time 1 and
that it is codtlier to sdll risky assats at Time 2 rather than Time 3. In particular, it is assumed that if the
amount of liquidity withdrawas differs from the amount of liquid risk-free securities held by the fund,
the fund incurs a cogt, and the average cost is proportiona to the absolute vaue of the differentid.
This assumption captures the reasonable notion that the fund is able to find rdatively inexpensive ways
to respond to smdl liquidity shocks by, for example, salling the most liquid securities or borrowing
funds. For larger shocks, however, margina costs, and, therefore, average costs, will be higher asthe
fund is forced to liquidate the less liquid securitiesin its portfolio. The notion that the cost of the trade
is pogitively related to the Sze of the trade is consstent with the findings of Chan and Lakonishok
(1997) and Kiem and Madhavan (1997). Specificdly, d, the average cost per unit of unexpected
withdrawals, is taken to be

d = b|(1- WV, - 1- mV,| =bV,|m- v, )

where b, a positive congant, is the cost factor. The above specification assumes that the average cost
of unexpected withdrawals is symmetric with repect to the sign of the deviation from the vaue of the
risk-free asset held. This assumption smplifies the andysis without compromising the generd
gpplicability of themodd. Therefore, the tota cost of unexpected withdrawas is given by

dV,m- W= bV,jm- w" V;|m- w| = bV,*(m- w)°. 3

For amplicity, it is assumed that the cost of unexpected withdrawals is paid from the proceeds of the
fund’sinvesment a Time 3.

If the liquidity shock can be easily reversed by funds deposited by investors at Time 2, the
cost of such shocks would be effectively diminated. To ensure againg this possibility, it is assumed
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that the magnitude of the liquidity withdrawd from afund is not publicly observed, at least within the
relevant time frame in which investment decisons are to be made. This assumption is reasonable
because, in practice, fund flows take place continuoudy over time, and the information on fund flowsis
available to investors only with alag, and that too imperfectly. It should be noted that, athough we
propose the strict assumption that fund flows are not observed by investors, aweaker assumption,
that flows are not perfectly observable, is sufficient. Implicitly, it is being assumed that the manager
cannot convey hisinformation in the rlevant time frame in which investment decisions are required to
be made. Alternaively, areasonable argument can be made that announcements by the manager will
lack credibility, and will not be sufficient to resolve the information problem. At this stage, the
management fee has aready been set, and dl managers have the incentive to maximize the funds under
management. Hence, regardless of the actud liquidity shock, al managers will want to dlaim that
withdrawas are large, if such a statement would trigger greater cash inflows. Therefore, in equilibrium,
such announcements would be completely discounted by investors, a least within the rlevant time

frame. It isdso assumed for now that investors are not pendized for liquidity withdrawas at Time 2.

2.3. Investment return
Let V,, represent the money in the fund a Time 2 after liquidity withdrawals, thet is, V, = nV;.
At Time 3, returns from the investment are redlized, net of any liquidity costs. From these proceeds,

the management fee is deducted, and the amount V5 is paid out to investors. V; isgiven by

V,=V,(1+a+e)- gV, - bV(m- w)>. (4)

The firg term represents the return semming from manageriad ability a, and e isarandom error with a
mean of zero. Eq. (4) implicitly assumes that any amount in liquid risk-free securities remaining after
redemption is optimally reinvested in risky assats. The second and third terms represent, respectively,
the management fees and the costs imposed by the stochadtic liquidity shocks. We andyze the
equilibrium by firgt examining the manager’ s asset dlocation decision a Time 1, and then work
backwards to determine the quantity of funds that investors will provide to the fund manager.
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2.4 Portfolio decision at Time 1

At Time 1, after the management fee has been set and investors have deposited the amount V; in
the fund, the fund manager alocates V; between the risky assets and therisk-free asset. Since the
management fee has aready been &, it is reasonable to assume that the manager actsin the interest of
investors and chooses the alocation that maximizes expected proceeds at Time 3. Taking
expectations with respect to Time 1, we have from Eq. (4) that

EV, =(1+a)EV, - gEV, - bV E(m- w)?, (5)

where E(.) is the expectation operator and expectations are taken at Time 1 after V; has been
determined. Eq. (5) can be rewritten as,

EV, =(1+a- g)EV, - bV[m’s * +(m- w)?]. (6)
From Eq. (6), given V; and g, the optima portfolio alocetion is given by

w =m. (7)
In other words, the proportion of the assetsinvested in therisk-freeasset, 1- w, equals1- 1, the

expected liquidity withdrawa at Time 2. Under the assumption that the manager dlocates the
portfolio optimally, we can now determine the Sze of the fund, which is the quantity of funds thet
investors will be willing to provide the manager, in equilibrium.

2.5. The Equilibrium fee and fund size
At Time 1, fund managers set the management fee, g, to maximize their expected profit of p,
° gEV,. Let the expected average rate of returnto investorsin the fund, net of management fees, be

denoted by r, wherer isgiven by
- E[(l' m)Vl +V3]
v :

1

1+r (8)

As agroup, investors provide funds V; and receive return Vs if they do not withdraw their money at

Time 2. If they do withdraw their investment, investors receive only their origind investment. Thesze



of the fund is then determined by investors who purchase shares in the fund until the expected average
rate of return, as opposed to margind rate of return, is zero. Thisrelation holds because dl investors
get the same rate of return. As each investor expects to withdraw her investment with probability (1 -
T ), the net expected investment in risky assetsis EV,,, and investors will invest in the fund to the point

that the expected average rate of return, r, iszero. Setting r = 0in Eqg. (8), we get

EV, =MV, =EV,. )

The choice of g, the management fee, results from the following tradeoff. Asgincreases, thefund's
expected profit tendsto increase. However, the return to investors fals and, consequently, the
resources made available to the manager are reduced. By assumption, the number of fundsis smadll
relative to the number of investors, and therefore each fund is able to attract sufficient investors to

atainitsoptimd sze. The manager’s maximization problem is therefore

Max p, © GEV,, (10)
[¢]
such that
r =0, and (12)
W=wW =1r. (12)

Using Egs. (6) and (9), the congtraint represented by Eq. (11) can be replaced by
EV, =(1+a- g)EV, - bV2[TPs ? + (M- w)?]. (13)
Using the constraint represented by Eq. (12), and replacing m*V,? by (EV,)?, the maximization

problem reduces to

0 9@-9)

02 (14)

Maxp,
g

The first order condition to the manager’s problem is given by

g=a/2, (15)
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suggesting that the management fee should reflect the manager’ s ability. It iseasily verified that the
second-order condition for amaximum is satisfied. The expected vaue of the fund after liquidity
withdrawdls, EV,, and the optima sze, V,, of the fund a Time 1 are, therefore, given by

a
EV, = ——, 16
2 2b32 ( )
and
a
V, =———, 17
' 2mbs? (17)

respectively. From Egs. (16) and (17) it follows that the optimal fund size, V;, and the amount
expected to be invested &fter liquidity withdrawals, EV,, are both directly related to managerid ability,
and inversdy related to the liquidity cost factor (b) and the voldility of liquidity withdrawas(s). This
relation reflects the fact that higher managerid ability and lower liquidity costs will attract more funds.
The manager’ s expected profit is given by

a2

4bs?

p, = (19)

The manager’ s expected profit is, therefore, increasing and convex in ability, and decreasing in the
liquidity costs. It isaso decreasing in the volatility of liquidity needs.

A brief explanation about the congstency between Eq. (4) and the congtraint given in Eq.(11)
IS necessary. As mentioned previoudy, Eq. (4) assumesthat dl investment a Time 2, after the
liquidity withdrawals, isin risky assets. For this assumption to be consstent with investors
expectation of a zero rate of return a Time 1, it must be that the return expected from investments at
Time 2 must be negative in some gates of theworld. Thisresult isachieved if there is the possibility of
large unexpected withdrawals, such that the rate of return from risky assets in those statesis negative.
Thisresult isaso achieved if we assume that the fund incurs costs to process the accounts of
investors. These costsinclude, but are not limited to, shareholder servicing costs, custodian and

transfer-agent fees, lega and auditing fees, and directors fees. The fund subtracts these costs from
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the fund inflows, and invests only the remaining funds. This setting results in investors receiving a
negative rate of return, in terms of the expected return a Time 1, from any investment by the fund in
risk-free assets. Therefore, evenif al excess cash is optimally invested in only risky assetsa Time 2,
as assumed in Eq. (4), the congtraint given in Eq. (11) can be satisfied if investors expect a zero rate of
return at Time 1.

The manager, then, bears the anticipated costs imposed by liquidity shocks on the overdl
profitability of the fund. Further, the manager captures dl of the rents arising from his ability. Hence,
any impact on those rents due to liquidity shockswill, in equilibrium, be borne by the fund manager.

3. Investor clienteles and heter ogeneous managerial ability

The mode presented in the previous section provides ingght into the costs of liquidity
provison. Further, it shows how managerid ability and the liquidity needs of investors affect fund size
and management fees. Given that the costs of providing boundless liquidity are borne by the manager,
we would expect funds to seek ways to minimize exposure to liquidity shocks. To andyze the waysin
which funds might compete for investors with low liquidity needs and the equilibrium that results from
such competition, we now extend the modd to include heterogeneity in investor liquidity needs and
managerid ability. We show that, if there is heterogeneity in liquidity needs, mutua fundswill compete
by charging lower feesto attract investors with low liquidity needs, while using devices such as exit
fees to deter investors with greater liquidity needs. In this competition, higher ability managers are able
to outbid other managers for investors with low liquidity needs and, in equilibrium, these investors can
capture some of the rents arising from managerid investing ability.

We introduce two classes of investors, types L and H, based on their potentid liquidity needs.
Investors know their own type, but no one else does. A fraction 1 - m of typej invedtors, j T{L,
H}, will encounter liquidity needs a Time 2 and will have to withdraw their investment from the fund.
Asin the previous section, only the distribution of m, withmean M, and standard deviation m, s, is

1=

known a Time 1. Itisassumed that
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(19)

3
\
3
\%
o

m >m, >0,and gs, =s,,, q>L1. (20)

Thetotal number of type L investorsis N, and, since each investor has one dollar, N, isaso the tota
dollar investment by this group. The number of type H investorsis assumed to be large rdative to the
funds sought by managers with pogtive ahility.

We ds0 dlow fund managersto differ in terms of ther ability, a. Specificdly, the digtribution
of fund manager ability in the population can be represented by a continuous distribution function with
support [a, A], a > 0, and density function f(a). Asbefore, each individuad manager’ s ability is public
knowledge. We andyze the equilibrium in which some funds specidize in attracting type L investors,
while other funds exclusivdly dtract type H investors.

It can be seen from EQ. (18) that a manager’ s expected profit is higher if the fund can attract
only type L investors, because those investors impose lower liquidity costs on the fund. One way to
deter type H investorsisto structure the fund as aload fund, charging an exit fee a thetime of a
liquidity withdrawd. This assumption can be made without loss of generdity. If, for instance, exit fees
were retained in the fund and digtributed at Time 3 to the remaining investors, equilibrium outcomes
would be unchanged regarding festures such as management fees or fundsinvested. Thefeeisa
fraction, x, of the amount withdrawn a Time 2, and is assumed to be retained by the manager. The
exit fee is endogenoudy determined so that no type H investor findsit optimd to invest in afund with
an exit fee. Later, we characterize the Size of the exit fee and show that dternative fee structures, such
as front-end loads, are equivaent to exit fees.

We will refer to funds with exit fees as load funds, congstent with industry terminology. In
practice, funds also charge loads to meet sales and marketing cogts. The effect of these costs, and the
use of dternative distribution channels, will be discussed in a subsequent section. We use the
subscript P to denote no-load, or, “plain” funds and subscript X to denote funds with exit fees.
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Since no-load funds cater solely to type H investors, who are assumed to be very largein
number relative to the Size of the funds, the analysis in the previous section applies for these funds. Let
the optima management fee, expected investment at Time 2, optima size, and expected profit of no-
load funds be denoted by g, , EV;,, Vs, and pp,, respectively. The expressons for these are given
by Egs. (15), (16), (17), and (18), respectively, replacing s with s .

The optima management fee, Sz, rate of return to investors, and exit fees of load funds
depend on the number of type L investors, N, , rdative to the number of such funds. Theinteresting
case to condder isthe onein which type L investors are scarce relative to the demand for funds by

managers, enabling these investors to capture some of the rents from managerid ability. That is,

f(a)da, (21)

where the integrand in Eq. (21) isthe Sze of the fund if the return to investors was zero, as given by
Eq. (17), and F isthe number of fund managers. For any givenvaue of N, /F, if s, islow enough,
then Eq. (21) issatisfied. Therefore, it follows thet, for any given vauesof N, /F and s, there will
exigaq® suchtha fordl q>q*, Eq. (21) issatisfied. If £ g, and Eq. (21) isnot satisfied, al
fundswill be load funds, alowing fund managersto capture dl the rents from dl investors. Therefore,
the interesting case, in which more than one fund type can exigt, requiresthat Eq. (21) to be satisfied.
Hence, in the discussion that follows and for the various results below, it isimplicitly assumed that this
condition is stisfied.

With type L investors relatively scarce, managers of load funds must choose a combination of
management fees and exit pendties that resultsin a pogtive rate of returnto attract type L investors.
In equilibrium, al load funds will provide the same rate of return, which isthe rate thet clears the
market for type L investors. At thisrate, the least able manager offering load funds, that is, the
margind manager, is indifferent between offering aload and ano-load fund. Denote this equilibrium
rate of return to type L investorsby r, . In acompetitive equilibrium, the manager of aload fund faces
the problem of choosing the optima combination of management and exit fees to maximize his



17

expected profit, taking r, asgiven. Let g, denote the equilibrium management fee charged by a
load fund, and let V,,, and EV,, denote the corresponding fund size at Time 1 and the expected value
of thefund a Time 2, after withdrawas. The load fund manager’s expected profit, py,, isthen given

by
P x1 ° E[(l' nl)xvx1 +ngx2] :[(1' WI)X*LWIQX }\/x1- (22)

Eq. (22) shows that the load fund manager’ s profit is the weighted average of the proceeds from
management and exit fees. A fraction (1- m) of investors withdraw and pay the exit fee xVy,, while
the assets under management, Vy.,, generate amanagement fee of g, Vy,. The second equaity
follows, snce EVy, = M V,,. Usng gy to denote the weighted average of the management and exit

fees, we have
gx ° (1' WI)X+Wle- (23)

The expected rate of return to investors, ry, is given by

7

1+ r = Eg(l' mL)(l' X)Vx1 +Vx3 l;'

(29)
e Vx1 H

Thefraction (1- m) of thefundsinvested & Time 1 iswithdrawn a Time 2 for liquidity needs, with
investorsreceiving (1 - m)(1- x)Vy, after exit fees. The remaining funds are invested, and the
proceeds available to investors at Time 3 is V4. Subdtituting from Eq. (4) for Vs, with suitable
changes in subscripts, taking expectations, and using the fact that w = w* = m , we get,

Iy :Wla- Ox - bm_zs 5\/x1- (25)
From Egs. (22) and (23), the load fund manager’ s optimization problem isthen

'\gax p X1 ° gXVXl (26)

subject to the condraint given in Eq. (25). The problem is well-defined only for non-negetive fund sze

and fees.
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The following lemma provides the solution to the above program for a2 r, /M , the setting
facing fund managers seeking type L investors. Managers with ability lessthan r, /M will not form

load funds since their expected profits will be negative. Proofs for dl lemmas are included in the
Appendix.

Lemmal: Foras r,/m ,theoptima fee the fund size, and the expected profit of aload fund are

given by
m@- &
dx =TL1 (27)
—_ a- rm_XL (28)
" 2ps2m
ad
(a- %)’
X1 :T:g-u (29)
L

Eq. (27) determines the weighted average of the load fund’ s management and exit fees. There
isaminimum exit fee, derived below, that the load fund must charge to dissuade investors with high
liquidity needs. Beyond this threshold, the load fund can charge any combination of management and
exit fees. Note that the expected profit is monotonic in ability.

For r, to be the unique equilibrium rate of return to investors, two conditions must be
satisfied. Firg, if bothload and no-load funds exig, the lowest ability manager offering load funds
must be indifferent between offering aload fund and ano-load fund at thisrate. Second, &t thisrate,
the market must clear, such that the total amount of fundsinvested in load funds must equd the totd
amount of funds availableto al type L investors. Let the margina manager’ s ability be denoted by a,.
Then, the firg condition implies

Pyi(@n) =Ppi(@y)- (30)
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Subgtituting for the profit expressions of no-load and load funds from Egs. (18) and (29), respectively,

we get
ry =ma,(l-9%). (3D

Eg. (31) showsthat aunique equilibrium rate existsif a,, is unique, as we show below. Also, since
expected profits of both load and no-load funds are monatonicaly increasing in ahility, as set out in
Egs. (18) and (29), dl managers with ability a > a,, will form load funds, and the ret will form no-
load funds.

The second condition implies that

A A g- X
F f(a)da=F ¢ 1 f(a)da=N, . 32
aMO/x1 (@) aW () L (32)

We now show that there will be an unique a,,. Subdtituting the expression for r, from Eq. (31), we

get the following equation, the solution of which yidds ay,:

“a- a (1-q'1)
"0 Zﬁk{bst

am

f(@)da= N, . (33)

Note that the integra in the above equation is monotonic and decreasing in ay. Asay ® A, theleft
hand side of Eq. (33) approaches zero. Also, asay ® a, adl managers offer load funds, and, from

A
) a . .
Eq. (17), the left hand Sdetendsto F ¢ fla)da. Hence, aslong as the condition fied
a. ( _927_ bs? ( ) o] Soec

in Eq. (21) isstisfied, aunique vaue of ay exigsto satisfy Eq. (33) in the range (a, A). From EQ.
(31, note that ay, > ry/ M , and hence Lemma 1 appliesto dl a > a,,. The next two lemmas follow

directly from Egs. (31) and (33).

Lemma 2: The ability of the margind manager offering aload fund, ay, is decreasing in the number of
type L investors rdative to fund managers (N /F) and in the relative volatility of the liquidity needs of
type H investors ().



Lemma 3: Therate of return for investorsin load funds, r, , is decreasing in the number of type L

investors rdlative to fund managers (N /F) and increasing in the relative volatility of the liquidity needs
of type H investors (q).

The intuition behind these results can be presented asfollows. As the number of type L
investors increases reldive to fund managers, ayv decreases for two reasons. First, more load funds
are necessary to absorb the greater supply of type L investors, resulting in amargind manager of
lower ability. Second, the increased supply of L investors lowersthe rate of return r, . Thissetting
makes it attractive for managers of lower ability to choose forming load funds over forming no-load
funds. Asthereative voldility of the liquidity needs of type H investors increases, no-load funds,
which are held by type H investors, become less profitable to form, and more managers begin forming
load funds. To avoid the increased cost arising from the liquidity needs of type H investors, load fund
managers are willing to pay ahigher rate of return to type L investors.

The above andysis yidds severd interesting results. Thefird result follows from the fact that

the profit functionsin Egs. (18) and (29) are monotonic in managerid ability.

Proposition 1: Higher-ability managers, or managers with ability a 2 a,, , will form load funds and
attract investors with low liquidity needs by offering them an expected return greater than zero.
Investors with high liquidity needs will obtain an expected return of zero from load funds. Lower-

ability managers, or managers with ability a < a,, , will form no-load funds and attract investors with

high liquidity needs who will receive an expected return of zero.

A more complete proof of Proposition 1 isincluded in the Appendix. An interpretation of this
result isthat liquidity shocks impose ardatively greater burden on managers with greater ability.
Hence, lower-ability managers emerge as the providers of liquidity, while higher-ability managers are
willing to pay a premium to reduce exposure to liquidity shocks. Some indirect evidence exists to
show that higher-ability managers form load funds. Chadmers, Eddlen, and Kadlec (1999) find that
load funds have greater sengitivity to bid-ask spread costs and are more tax efficient. If we believe
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that operationd efficiency forms one dimension of managerid ability, then the above empiricd result is
consstent with Proposition 1.

Corallary 1.1 follows from the fact that the load funds are offered by more able managers.
Corollary 1.1: Load funds are more profitable than no-load funds.

The expected profit of the margind manager is the same, regardless of the type of fund she offers.
Since expected profits of both types of funds are monotonic in manager ability, expected profit of any
load fund manager is greeter than that of ano-load fund manager.

The next result compares the returns to investors from load and no-load funds. It follows from
the fact that, in equilibrium, load fund managers share some of the rents arising from their ability to
attract scarce type L investors. Interpreting the results in terms of the costs of liquidity provision, the
results indicate that managers with greeter ability find it reatively more cogly to provide liquidity,
compared to managers with lower ability. Hence, in equilibrium, lower-agbility managers are more
willing to bear the cogts of liquidity provison, while higher-ahility managers compete aggressively to
reduce such liquidity costs by paying a premium in terms of expected investor return.

Proposition 2: Therate of return to investorsin load fundsis greater than that available from no-load
funds. Thisrate of return is decreasing in the number of type L investors rlaive to fund managers,
and increasing in the rdlative voldility of the liquidity needs of type H investors.

Next, we examine the size of the exit fee necessary to discourage type H investors from
entering aload fund. To discourage type H investors, the fee must be set so that their expected rate of

return from investing in load fundsiis less than the expected rate of return from investing e sewhere,
whichiszero. A typeH investor expects with probability (1- T, ) to withdraw her investment to

meet liquidity needs, thereby earning arate of return of (1- x). With probability i, , sheleaves her

money in the fund. The expected return on adollar invested & Time 2 isgiven by EV,/EVy, =
EVys/ M Vy,. From Eq. (24), it can be seen that



EV,,

vl ) - @ mya- )

Therefore, the expected return to atype H investor if sheinvestsin aload fund is given by

- m,){1- x)+%[(1+rx)- @- M- x)]. (3

This return must be less than one to dissuade atype H investor from investing in aload fund.
Smplifying the expresson in Eq. (34) and sdtting it equd to less than one, we get the minimum exit fee
that must be charged,

X > mrt‘*mﬂ . (35)

Eq. (35) suggedts that the minimum exit fee is positively reated to the return investors receive from
load funds. Using Lemma 2, this rdaion implies that the minimum exit fee isaso postively rlated to
g, the rdive volatility of the liquidity needs of type H investors, and to the relative scarcity of type L

investors. The next proposition summarizes these results.

Proposition 3: The minimum loads imposed by load funds are, other factors kept the same,
positively related to (i) the rate of return investors expect from such funds; (i) the relaive volatility of
the liquidity needs of type H investors; and (iii) the rdative scarcity of type L investors.

While we have chosen to modd the load as an exit fee, there are a number of waysin which
front-end or back-end loads could be imposed to screen out investors with high liquidity needs. For
example, suppose the management feeis g, and the exit feeisx for withdrawasa Time 2. An
equivaent way of screening out investors with high liquidity needsis to impose afront-end load of x at
Time 1, which isretained by the fund manager, while reducing the management feeto (g, - X). To
see that the two fee Structures are equivaent, note that, under either structure, investors withdrawing

funds & Time 2 will recaveonly (1 - x) dollarsfor every dollar invested a Time 1. Investors staying
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with the fund until Time 3 will pay g, to the fund manager under either structure. Hence, both
gructures will yield the same fund Sze and profitability.

4. Empirical implications

In this section, we discuss some of the modd’ s empirica implications and their relation to the
exiging empiricd literature. The existing empirical work cassfies funds based on whether or not they
chargeaload. To rdate theimplications of our model to the empirica literature, we employ this

dassfication of fundsin the discussion below.

Implication 1: On average, load funds will tend to attract investors with low liquidity needs, while
no-load funds will tend to attract investors with high liquidity needs.

Thisimplication follows directly from Proposition 1 and the andysis in Section 3 above.
Consigtent with our view that loads can be used to screen investors with different anticipated liquidity
needs, Chordia (1996) documents that front-end and back-end loads dissuade redemption. In this
connection, it is noteworthy that load funds will often waive loads when the funds are unlikely to be

withdrawn for liquidity needs, such asfor IRA accounts.

Implication 2: Expected profits of load funds will be greater than those of no-load funds.

Thisimplication follows from the fact that, in equilibrium, load funds are managed by more

able managers (Corollary 1.1).
Implication 3: Load fundswill offer higher rates of return to investors than no-load funds.

The empirica evidence on thisissue needs to be interpreted with some care because load
charges are often imposed as ameans of paying for distribution costs to brokers. We discuss the
model's predictions and the empirica evidence more fully in the next section, after we discusstherole
of different distribution channels in the context of our modd.
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Implication 4: The greeter the rdative uncertainty about investor liquidity needs, the greeter the rate

of return recelved by investorsin load funds.

Implication 4 arises because increased rel ative uncertainty about investor liquidity needs
decreases the profit fund managers expect from no-load funds (Eq. (18)), thus providing them greater
incentive to attract investors with low liquidity needs (Lemma3). Fund mangers attract these investors
by offering load funds with higher expected rates of return, and the ability of the margina manager
offering aload fund is higher.

Thisimplication could be tested with atime-seriesanalysis. Proxies for the reletive uncertainty
about investor liquidity needs, such as the ratio of measured voldility of liguidity flowsto no-load
mutud funds in a given month or year to the corresponding figure for load funds, should be positively
correlated with returns to open-end load funds over time. A cross-sectiond test of theimplication
may aso be possible. Insofar as segmentation exists in the fund industry, the relation between
uncertainty in investor redemptions and returns to opentend load funds may vary across fund
segments, such that segments with higher liquidity uncertainty have higher returns.

Implication 5: Mutual fund fees are not necessarily related to fund performance.

If one equates managerid ability with afund' s return, thisimplication might seem surprising,
because it implies that high-ability managers do not charge higher fees. While our modd implies that
load funds will provide a higher rate of return, it does not necessarily follow thet their fees are higher.
As can be seen from Eq. (28), the combination of management and exit fee is positively related to
managerid ability and negatively related to the rate of return. Even though, on average, load fund
managers have higher ability, they must dso share some of the rents from their ability with investorsin
the form of higher returns. Thus, the fee of load funds, which demongtrate higher performance, is not

necessarily greater than that of no-load funds, which demongtrate lower performance. Thisresult is
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consigtent with the empirica evidence. Gruber (1996) and Carhart (1997) find that fees are unrdlated

to fund performance.

Implication 6: Minimum loads charged by opertend funds are positively related to the rate of return
investors expect from such funds.

From Proposition 3, we see that the greater the rate of return to investors, the greater the exit
fee needs to be to discourage investors with high liquidity needs from investing in thefund. Aswith
Implication 4, thisimplication could be tested with atime-series andyss. Changesin loads over time
should be positively corrdated with the difference between the returns to load funds and no-load
funds.

Implication 7: Lower costs of managing liquidity shocks, or a decrease in the uncertainty associated
with investor liquidity needs, will lead to alower proportion of funds charging loads.

As Eqg. (32) demonstrates, a decrease in the liquidity cost factor, b, or in the volatility of
liquidity withdrawals, s, will result in an increase in ay, implying that fewer funds would be organized
asload funds. Developments such as an increase in the efficiency of security markets and markets for
short-term financing would, therefore, be predicted to result in fewer funds charging loads. This result
suggedts thet the large increase in no-load funds compared to loads funds in recent years may be, at
least partly, the result of areative decrease in the cost of liquidity provision, asfinancid markets have

become more efficient and complete,

5. Investor clienteles based on sophistication and cost of access

While we have emphasized the potentid role of exit fees and other loads in screening out
investors with high liquidity needs, loads are aso used to pay for distribution costs, such as broker
fees. This structure suggests that, in order to interpret the evidence on the performance of different

fund types, it may be important to consder the effect of digtribution methods and cogts. Inthis
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section, we discuss an extension of the mode to dlow for investor clienteles that differ in terms of
access and service codts, resulting in the use of different digtribution channdls.

Broadly spesking, mutua funds have tended to use one of two channdls (see Sirri and Tufano,
1998) to digtribute their product to investors. Some funds rely on the direct marketing approach.
This approach is usudly taken by no-load funds, and relies on rdatively lower cost distribution
methods like advertising and direct mailings. Other funds rely on brokerage firms and other financid
intermediaries to sdll sharesto investors. The digtribution costs associated with these funds are higher.
Brokers are often compensated out of the funds raised from a combination of front-end loads, and
higher 12b-1, and higher service fees. Brokerage firms provide servicesto their customers, such as
information about suitable funds, advice, and adjunct services like financia planning (see Sirri and
Tufano, 1998). Therefore, despite the higher fees, these funds survive because some investors find the
broker's services vauable. To digtinguish the loads charged to meet the sales and service costs from
those levied to discourage liquidity withdrawas, we cal the former “sdesloads’ and the latter
“liquidity loads”

The modd developed above can be extended to alow for investors who are sophigticated,
requiring relatively little information and marketing effort, and those who are unsophigticated, requiring
asubstantid marketing effort. This terminology isloosely derived from Gruber (1996), which argues
that a significant fraction of mutua fund investors are * disadvantaged” or “unsophidticated” investors
whose money flows are, at least in part, affected by advertising and advice from brokers. For our
purposss, it is smplest to assume that the only relevant difference between these two classes of
investorsis that the sdles and servicing cogts are higher for the less sophidticated investors. These less
sophidticated investors are, however, perfectly rationd in terms of their investment decisions. An
example of differencesin leves of dientele sophigtication might be the difference between inditutiond
and retail investors. While we assume that dl investors require the same rate of return, the mode can
eadly accommodate Gruber’s (1996) hypothesis that the reservation rate of return of less
sophidticated investors is less than that offered by index funds.
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While the intuition behind our extenson of the previous mode is uncomplicated, a presentation
of the details of the modd extension would be cumbersome. Therefore, rather than providing afull
rendering of those details here, we provide an outline of the results and afuller discusson of the
implications of such an extension.

Allowing for different levels of investor sophidtication results in there being four types of
investor clientdles, differentiated on the basis of their liquidity needs and their sophigtication. We show
that, under appropriate conditions, each clientde is served by afund that caters to its needs, resulting
in four classes of funds. Among these fund classes, the only class that is condtituted of no-load funds
isthe one that caters to sophigticated investors with high liquidity needs. The other three classes have
load charges for sdes, liquidity, or both. The class of funds catering to sophidticated investors with
low liquidity needs will levy liquidity loads. The funds catering to unsophidticated investors with high
liquidity needs will levy sdesloads, while those catering to unsophisticated investors with low liquidity
needs will levy liquidity and sdesloads. Figure 2 summarizes the loads and the expected returns of
the four classes of funds.

In terms of performance, funds catering to sophidticated investors with low liquidity needs will
provide the highest expected return. These funds want to attract low liquidity investors who are
relatively scarce in number and impose no sales and service costs on the fund. Funds that cater to
sophigticated investors with high liquidity needs, which are structured as no-load funds, and funds that
attract unsophidticated investors with low liquidity needs will aso provide positive expected returns.
These positive expected returns reflect investor scarcity as well as savings in sales and service codts.
The firgt of the above two fund classes does not incur sales and service charges, while liquidity costs
are absent in the funds of the second class. The expected return to unsophigticated investors with low
liquidity needsis lower than that offered to sophiticated investors with low liquidity needs, due to the
sdes and service charges incurred by funds seeking to access and service the former types. The only
cdass of funds expected to provide a zero rate of return is the one catering to unsophigticated investors
with high liquidity needs, of whom there is assumed to be alarge number.
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In summary, two classes of load funds and the class of no-load funds will offer postive
expected rates of return, while one class of load funds offers a zero rate of return. Therefore, when
we congder al open-end funds, catering to both sophigticated and unsophigticated investors, it is not
obvious whether load or no-load funds have the higher average expected rate of return, Since returns
depend on the proportions of the different clientelesin the economy. Implication 3, developed in the
earlier section, can be interpreted as gpplying only to sophiticated investors. Therefore, Implication 3

can be modified as follows.

Implication 3a: Among opentend funds that target sophiticated investors, load funds will offer
higher rates of return to investors than no-load funds. However, when we consider the universe of
open-end funds, the average rate of return on load funds need not be greater than that of no-load
funds.

The empirica evidence on mutua fund performance is broadly consistent with the modd’s
implication. While Ippolito (1989) reports that load funds have significantly higher returns on average
than no-load funds, this finding is chalenged by Elton, Gruber, Das, and Hlavka (1993), who find
problems with the paper’ s methodology. Carhart (1997) also finds, contrary to Ippolito (1989), that
load funds under-perform no-load funds, on average, due to their higher expenses. Further, Gruber
(1996) finds no significant difference, on average, between load and no-load fund performance.
Consequently, in the overal sample, there islittle evidence that, on average, load funds outperform no-
load funds. Zheng (1999) adjusted for industry-wide flowsin her sudy of the flow between funds,
and provides additional evidence on thisimplication. She finds that, on average, adjusted for industry-
wide flows, load funds with pogtive inflows outperform no-load funds with postive inflows. Drawing
on the insight of Gruber (1996), that flows between funds are probably from sophigticated investors
reacting to evidence on managerid ability, adjusted inflows may identify funds that are atracting flows
from a sophigticated clientele. The evidence of Zheng (1999), then, is consistent with the implication
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that load funds targeting sophigticated investors should perform better, on average, than no-load funds
that do the same.

Theimplications in Section 4 continue to hold, even when there is heterogeneity in investor
sophigtication. Load funds now include funds thet levy ether aliquidity load, a sales or service charge,
or both. Since sophigticated investors with high liquidity needs are the only ones thet invest in no-load
funds, on average, load funds will tend to attract investors with low liquidity needs (see Implicetion 1).
Both types of funds that cater to unsophigticated investors are load funds, and their expected profit is
at least as much as that of no-load funds. Therefore, on average, expected profits of load funds will
be greater than that of no-load funds (see Implication 2).

Implication 6 now applies only to funds that charge liquidity loads. Asnoted earlier, liquidity
loads may be designed as front-end or back-end loads. Similarly, saes or service charges can dso be
front-end or back-end loads. It is observed, however, that some mutua funds levy aback-end load
that declines over time, such that the longer the investment remains in the fund, the lower the exit fee.

It may be reasonable to interpret such back-end loads and redemption restrictions as liquidity loads.
If 0, we should see the returns from such funds increase with the load charged. The other
implications are unaffected by this extensgon. Implication 7 can be readily extended to include sdes
|oads, as well.

6. A brief discussion on closed-end funds and liquidation costs

We have seen that exit fees can be used to screen investors and reduce the exposure of an
open-end fund to liquidity shocks. A somewhat different manner of insulating afund may beto
sructure it as a closed-end fund. In aclosed-end Structure, investors meet their liquidity needs by
sdling their shares in a secondary market, rather than withdrawing their assets directly from the fund.
By making certain additiona assumptions, the current model of open-end fund structure choice can be
modified to include closed-end funds. A detailed discussion of closed-end fundsis beyond the scope



of thispaper. An intuitive discussion of the costs and benefits of the closed-end structure, relative to
the opentend form, is provided below.

The clear benefit of a closed-end Structure isthat the investment strategy of the manager and
the expected returns on the assets under management are not subject to investor liquidity shocks. On
the cost Side, there are the transaction charges associated with trading closed-end fund shares. The
more significant problem with the dlosed-end form, however, may be that it does not have the built-in
monitoring mechanism that comes from the ability of investors to fredy withdraw their money or invest
more as new information arrives about managerid ability. In some cases, the inability to withdraw
money from the fund may resut in money being left in the hands of low-qudity managers. In other
cases, higher-ability managers may receive substantialy less funds than could be invested profitably.
Hence, the likelihood that funds may not be of optimd size, once new information on managerid ability
arrives, may make the closed-end form less dtractive when there is subgtantia uncertainty or learning
about managerid ability over time* Animplication of this setting is thet, other things equal, we would
expect managers of closed-end funds to be well-established professionals about whose ability
investors are fairly certain. In such cases, the benefit from investors retaining the flexibility to withdraw
funds in response to new information may be less than the benefit from insulaing the fund from liquidity
shocks.

A naturd implication isthat closed-end funds will specidize in holding assets with high
liquidetion costs. Casua empiriciam is conggtent with thisimplication, given that most funds
specidizing in holding foreign securities, which are generdly less liquid than U.S. securities, are closed-
end. Smilarly, most fundsthat hold red estate, which isinherently moreilliquid than traded securities,
tend to be redl edtate investment trusts, which are Smilar to closed-end funds. At the other extreme,
the overwheming mgority of funds thet invest in highly liquid exchange-traded securities, where

liquidation costs are low, are formed as open-end funds, suggesting the relative importance of learning

* Another cost of closed-end funds derives from private benefits appropriated by blockholders (see Barclay,
Holderness, and Pontiff, 1993).



31

about managerid ability over time. When assets are rdatively liquid, only those managers who can
convince investors of their ability, through, for example, a strong track record, will tend to form
closed-end funds. Conggtent with this observation, note that many closed-end funds holding rdaively
liquid assets are founded by “big-name’ investors. An example of this case is Warren Buffet, whose
firm, Berkshire Hathaway, has the essentia features of a closed-end fund dthough it istechnicaly not
a closed-end fund.

7. Conclusion

We have developed amodd of the mutua fund industry in which the management fees and the
loads charged by actively managed open-end funds are determined endogenoudly in a competitive
market setting. 1n the model, managers choose a fund’ s structure to maximize the rents they can
capture from their ability, taking into account the effect their decisons have on investor flows. The
setting is one in which fund performance is affected by liquidity costs caused by the stochastic liquidity
demands of investors. The modd yields severd interesting and testable implications regarding fund
performance, loads, management fees, and fund profits of open-end funds.
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Figure 2. Loads and expected returns of funds catering to different clienteles.

Liquidity loads are fees charged to discourage liquidity withdrawals by fund

investors. Sales loads are fees charged to meet the sales and service costs

incurred to attract investors.



Appendix

A.1. Proof of Lemma 1

From Eq. (25) it follows that

1 _
Vx1 =_—2(mLa' Ox - rx)- (Al)
bm s

Multiplying the above expresson by g, yields the expected profit. Thefirst order condition with
respect to gy yields Eq. (27). Subdtituting the expression for gy from Eq. (27) in Eqg. (A1), we get
Eq. (28). Using Egs. (27) and (28), we get Eq. (29).

A.2. Proof of Lemma 2
We provide a sketch of the proof here. As N, /F increases, ay cannot increase or stay the
same. If it does, the vaue of the integrd in Eq. (33) will decrease, violating the equality. Therefore,

ay must decrease. Using the same line of reasoning, it can be seen that ay decreases as ( increases.

A.3. Proof of Lemma 3

We provide a sketch of the proof here. As N, /F increases, we know that ay decreases
(Lemma2). It followsfrom Eq. (31) that r, decreases.

As q increases, we know that ay decreases (Lemma2). Asthelower limit of theintegrd in

EQ. (33) decreases, the integrand must decrease to maintain the equdity. Thisreation in turn implies

that a,, (1- g '), and hence, r, must increase.

A4. Proof of Proposition 1
To prove the proposition, it needs to be shown thet, for a3 aw, p 4, (a)  p (), and for ry

<a<aw Py (d <pp(a). Notetha weareonly interested in therangea > r, /M , because the
fund size positive only in thisrange. Comparing Egs. (18) and (29) for p ,(a) and p ,(8),
repectively, and subgtituting for r,, from Eq. (31), it can be seen that
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It dso follows that the reverse inequdity istrue, aslongasa > r, .



