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This paper explores distortions in the portfolio choices of investment advisers caused
by reputation concerns. Because investors can easily compare the past performance of
advisers and appoint a new adviser to manage their portfolios at any time, advisers face
enormous pressure to produce a history of investment choices that compares favorably with
those of their peers. When advisers differ in ability, past portfolio choices shed some light
on the ability of the adviser. In this setting, the investment choice that maximizes investor
perceptions of ability differs from the investment choice that optimally trades off risk and
return. Thus reputation concerns adversely affect investor welfare. This paper shows
either performance fees or closing a fund can redress the distortions caused by reputation
concerns.

The investment advisory relationship is important because a large and increasing
fraction of wealth is invested through this vehicle. Total assets in mutual funds in the
U.S. today exceed $1 trillion. Mutual funds account for about one-third of NYSE trading
volume.! Investors who own mutual fund shares delegate some of their investment decisions
to the advisers who manage these funds, though they retain the right to switch advisers
at any time. The compensation of investment advisers consists almost entirely of fees
that are a percentage of net assets under management (an “asset fee”), and fees that
depend on the realized performance of the adviser’s portfolio relative to a benchmark
portfolio (a “performance fee”). An investment adviser can increase his income in two
ways: by choosing a portfolio that yields a high return, and by inducing investors to
purchase additional units of the mutual fund. Many argue that garnering new funds is
more important than earning high returns on invested funds, although the two objectives
are related.?

Statistics about mutual funds are collected and distributed in a manner consistent
with the hypothesis that investors make inferences about ability from the history of past
portfolio choices and return realizations. Portfolio composition and cumulative returns for
mutual funds are prominently reported and carefully scrutinized by investors and rating
agencies. Cumulative returns over various time periods are the principal statistics quoted
in advertisements for mutual funds.

Moreover, investing in funds with good track records appears to be a good strategy

for investors. Hendricks et al. (1993) document that “hot hands” in investment manage-

! Steven E. Levingston, “Mutual Funds Could Smooth Stock Market’s Swings,” Wall Street Journal
(June 28, 1993) p. C1.

% See, for example, Jonathan Clements, “Pilgrim Group, No Puritan, Irks More-Staid Funds,” Wall
Street Journal (October 29, 1993) p. Cl.



ment are persistent.3 Selecting every quarter the top performers based on the last four
quarters can significantly outperform the average mutual fund. One explanation for this
phenomenon is that some especially able advisers have a superior ability to receive or in-
terpret information. If this is so, then it is indeed sensible for investors in mutual funds to
attempt to identify the informed advisers and to invest with them. ,

This paper models the interaction between investors and advisers in a two-period
setting. It is common knowledge that one adviser is informed while the other is not, but
investors do not know which adviser is informed. The informed adviser receives a signal
about asset payoffs each period before making his portfolio choice. The uninformed adviser
does not receive a signal. Each period, each adviser receives a fee from the investors whose
assets he manages. The fee is a fraction of the assets under management. At the end of
the first period, investors reallocate their wealth to the adviser they believe is most likely
to be informed.* Because asset fees are a fraction of assets under management, there is a
benefit to investment advisers, realized in the seco‘nd period, of appearing to be informed
at the end of the first period. The portfolio choice that most enhances reputation is not
necessarily the portfolio choice that best trades off return and risk in the current period.
Thus, attempts to create a good reputation may distort first-period portfolio choices by
advisers relative to the single-period optimum.> When fees are based solely on assets under
management, competitio}l for clients leads investment advisers to engage in overly risky
investment strategies.

What kind of investment track record constitutes evidence of superior information?

3 The question of whether mutual funds earn superior risk-adjusted returns has been the subject of
extensive empirical investigation. Grinblatt and Titman (1989b) find evidence that risk-adjusted returns of
some growth funds were significantly abnormally positive over the years 1975 to 1984. Brown et al. (1992)
survey the evidence and consider the impact of survivorship bias on previous studies. Grinblatt and Titman
(1992), Brown and Goetzmann (1994), and Goetzmann and Ibbotson (1994) also document persistence.

* The opportunity to reallocate funds among advisers exists in settings other than the one described
here. Many large institutions such as pension funds employ several investment advisers. Pension fund
managers have discretion over the amount allocated to each adviser. Even some mutual funds have
multiple investment advisers. In the Vanguard Explorer Fund, each adviser is responsible for a fraction of
the funds invested: “The proportion of the net assets of the Fund managed by each adviser was established
by the Board of Directors effective with the acquisition of Explorer II, and may be changed in the future by
the Board of Directors as circumstances warrant. Presently, WMC is responsible for approximately 70%
of the assets of the Fund, and Granahan for the remaining 30%.” (Vanguard Explorer Fund Prospectus,
May 24, 1993, p. 8)

5 The offering documents for some mutual funds discuss the possibility that advisers’ actions may
not conform to the fund’s objectives: “The Fund is subject to manager risk[.] The investment adviser
manages the Fund according to the traditional methods of “active” investment management, which involves
the buying and selling of securities based upon economic, financial and market analysis and investment
judgment. Manager risk refers to the possibility that the Fund’s investment advisers may fail to execute
the Fund’s investment strategy effectively. As a result, the Fund may fail to achieve its stated objective.”
(Vanguard Explorer Fund Prospectus, May 24, 1993, p. 5)
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A decision maker who has private information that a given stock is likely to perform very
well in the coming period will choose to hold more of it in his portfolio than he would in the
absence of such information. How much more is a function of the strength of his information
and his risk tolerance. This implies informed advisers tend to take more extreme positions
in assets than equally risk-tolerant uninformed advisers. Absent reputation effects, it is not
optimal for an adviser to select a portfolio that is inconsistent with his private information.
I show that reputation concerns can cause either the informed or uninformed adviser to
choose a portfolio that puts a more extreme weight on a risky asset than his information

justifies.

Most previous work on the incentives of investment advisers assumes a one-period
setting (e.g., Barry and Starks, 1984; Bhattacharya and Pfleiderer, 1985; Starks, 1987;
Khilstrom, 1988; and, Grinblatt and Titman, 1989a). Thus, these models give no consid-
eration to the tradeoff an adviser makes between selecting the portfolio that offers the best
possible combination of risk and return in the current period and the portfolio that will

create the best possible track record in the next period.

This paper extends earlier research on multiperiod considerations in investment ad-
visory relationships by Trueman (1988) and Heinkel and Stoughton (1994) in four ways.
First, the analysis adopts the more realistic assumption that investors and advisers are risk
averse, rather than risk neutral. Assuming risk neutrality, Trueman identifies one pooling
equilibrium in which uninformed investment advisers engage in noise trading. The second
contribution of this paper is a demonstration that a separating equilibrium can exist in
a model where all market participants are risk averse. In the equilibrium, the informed
adviser chooses a portfolio that deters the uninformed adviser from attempting to mimic
him. The deterrent portfolio is riskier than the one the informed adviser would choose
in the absence of reputation concerns. The incremental cost of the risk imposed on the
informed adviser is less than the incremental cost imposed on the uninformed adviser who
attempts to mimic because of the difference in the information held by the advisers. This
difference permits the informed adviser to separate himself from the uninformed adviser.
The separating equilibrium cannot arise when market participants are risk neutral. Third,
this paper considers a setting with two advisers rather than one. Consequently, investors’
perceptions of whether an adviser is informed are conditioned on portfolio choice (as in
Trueman and Heinkel and Stoughton) and performance relative to a peer. A second ad-

viser allows asset shifts between advisers following the release of performance results to be
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studied. Fourth, I document the impact of performance fees on the behavior of investment
advisers. In some situations, imposing a performance fee increases the welfare of investors
without altering the welfare of advisers. This last result is important because it provides a
new rationale for performance fees, namely: performance fees can serve to mitigate exces-
sive risk-taking by informed and uninformed investment advisers alike. I also show that
closing a fund can have a similar effect.

Section 1 presents the model. This section establishes the existence of a separating
and a pboling equilibrium when only asset fees are charged. Section 2 considers the effects
of performance fees. Section 3 discusses some extensions to the model. Section 4 concludes

the paper.

1. Model

A simple model will serve to illustrate how the desire to signal superior information
or obscure lack of information can color investment decisions when advisers are endowed

with different, privately known, but unobservable information.
1.1 Assumptions

(A1) The compensation contract is ezogenous.

Throughout the paper, assume that fund advisers receive periodic compensation that
is a fraction of the assets under management. I do not argue that this contract is optimal.
Rather, I treat the contractual form as an institutional fact in order to explain the behavior'
" of investment advisers. Many details of the contracts between investors and investment

advisers are regulated by the Investment Advisers Act of 1940.

(A2) Mutual funds are price takers.

In the rational expectations literature [e.g., Admati and Pfleiderer (1990)], prices
partly reveal information when trades based on private information are executed. This
paper assumes the funds run by investment advisers are price takers regardless of the

trade they propose to undertake.®

(A3) Moves are simultaneous.
In contrast to work by Scharfstein and Stein (1990) on herding and Gul and Lundholm
(1993) on clustering in financial markets, I study a game in which players (the advisers)

6 Price taking is consistent with a limiting case of rational expectations models. As the uncertainty
associated with the supply of assets becomes infinite, then all investors are price takers.
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move simultaneously. Thus, advisers’ strategies are not conditioned on the actions of

advisers who have already acted, or on the knowledge that to this point no one has acted.

(A4) There is no collusion.

Fund advisers do not coordinate their investment decisions or pool their information.

(A5) One agent is strictly better informed.
Employing more than one investment adviser may be desirable if advisers have dif-
ferent pieces of information. I suppress such considerations by assuming that one adviser

has information and the other is uninformed.”

(A6) Neither adviser can make personal investments outside the fund he manages.
Grinblatt and Titman (1989) explore performance fees in a one-period setting when
the adviser can hedge the fee he receives under the management contract with the return on
his personal portfolio. I assume advisers cannot make investments on their own account.
The payoff to the adviser consists solely of the fee he receives under the management

contract.

1.2 Setup

Suppose there are two assets, two investment advisers, and many identical small in-
vestors. The investors cannot invest in the assets directly. Instead, they invest in a mutual
fund run by one or the other of the investment advisers. To simplify the analysis, I assume
that each investor must place all her wealth in a single fund.® Initially suppose that half
of the small investors invest with one adviser, and half with the other.

The investment advisers and the investors exhibit the same preferences, described by
the constant relative risk aversion utility function for wealth U(W) = W*/a for some
a< 1.l The investors and advisers have no wealth other than the amounts they will receive

from the mutual fund at dissolution. Thus, in a one-period or one-adviser setting, paying

7 This is consistent with Bhattacharya and Pfieiderer (1985), who assume that advisers can be ranked
by the criterion of Blackwell sufficiency.

8 If investors could divide their wealth between the two mutual funds, they would do so. In the
first period, the decision would be to allocate one half of their wealth to each portfolio. In the second
period, investors would reallocate their wealth between the two portfolios based on the realized return
and investment decisions. If both advisers choose portfolios that signal private information, then investors
cannot conclude for certain which adviser is informed. They do know that the adviser whose portfolio
produced the best return is more likely to be informed. Accordingly, investors would place more (but not
all) of their wealth with the adviser who had the best first-period return. Allowing investors this freedom
makes it more difficult to derive first-period portfolio choices, though the same intuitions apply. Often,
mutual funds require a minimum contribution of $5,000 or more. For many individual investors, this
investment floor may preclude them from dividing their money among the funds with similar objectives
over which comparisons of managers’ abilities are drawn.

5




the adviser a fraction of the assets under management (computed at the end of the period)
induces the adviser to make the portfolio choice that is optimal for investors conditional
on the adviser’s information. That is, given the assumptions about utility and wealth,
paying the investment adviser a fraction of the ending value of the mutual fund is an
optimal contract in a one-shot game. The optimality of this contract in the one-shot game
highlights the distortions introduced by reputation effects in the two-stage game.
Suppose there are two assets, A and M. Per dollar invested, risky asset A returns 2
with probability 1/2 and 0 with probability 1/2 each period. The other asset M always
réturns the amount invested (i.e., the riskless return is normalized to zero). Interpret
asset M as the market portfolio in an economy without systematic risk. Given these asset
returns, a risk averse uninformed investor would choose to invest all his wealth in the

market portfolio, M, since it offers the same expected return as A.

Prior to investing, one adviser (the informed adviser) receives a private signal about
the payoff to asset A. Half the time the adviser receives the signal G and half the time
he receives the signal B. If he receives G, then the revised probability that A will pay 2
is p € (1/2,1). Of course, with complementary probability A will pay 0. If he receives B,
then the revised probability that A will pay 2 is 1— p. ‘

1.3 One-period Analysis

When an adviser invests solely on his own account for one period, he buys the port-
folio that maximizes expected returns conditional on his information.® If his information
indicates the probability that the risky asset will pay 2 is g, his choice of portfolio weight,

w, maximizes:
EU(wA+(1-w)M) =qU(1+w)+(1-q)U(l - w). (1)
The first order condition implies that the optimal weight is!®

_#H-=-1)
T (H+1)

w*

where H = (1—%—5) - (2)

In the case of an uninformed adviser, ¢ = 1/2; so w* = 0. The uninformed adviser invests

his entire portfolio in asset M. The parameter p is a measure of the precision of the

9 This paper presumes advisers cannot invest their own wealth (or the wealth of their clients) in the
fund managed by the other adviser. Such an investment would never be attractive to the informed adviser,
though it would appeal to the uninformed adviser.

10 1f U(W) = log W, then w* = 2¢ — 1.




information conveyed by the signal. As the precision of the signal increases, the optimal
portfolio choice involves taking a more extreme position in the risky asset; however, for
any value of p < 1, w* € (—1,1). This follows because the marginal utility for wealth
becomes infinite as wealth approaches zero. A portfolio choice of w =1 or w = —1 exposes
the investors and the adviser to the possibility of zero wealth in some state. Let & and w
be the solutions to (1) when the informed adviser receives signals G and B, respectively.

By symmetry, @ = —&.

1.4 Two-period Analysis

The investors know exactly one of the advisers is informed. Only the informed ad-
viser receives a signal at the beginning of each period. Signals and outcomes are serially
independent. Initially, the investors believe it is equally likely that either adviser is the
informed one. At the end of the first period, each investor may stay put or switch her
wealth from one fund to the other. The investors observe the composition of the portfo-
lios chosen by the advisers. The performance and portfolio weights of the two funds help
investors divine which adviser is informed. In particular, if the investors observe that an
adviser chooses a portfolio weight of w = 0, then they conclude the adviser is uninformed.
After the investors reallocate their wealth between advisers, the informed adviser receives
a signal. Both advisers then pick portfolios for period 2. Consumption takes place after
period 2 returns are realized. The precision of the signal received by the informed adviser,

P, is assumed to be common knowledge. Table 1 summarizes these facts.

[Table 1]

Since the advisers receive a fee for managing the portfolio that is a fraction of the
assets under management, they care about investors’ perceptions of ability. As soon as the
investors conclude that an adviser is uninformed, they cease to allocate any wealth to him,
and in the succeeding period, the adviser’s fee income is zero because the fund he manages
has no investors. To forestall this possibility, the uninformed adviser has incentives to
appear informed. -

The uninformed adviser has an incentive to pretend he is acting upon a signal. As-
suming the informed adviser chooses either portfolio weight & or @ (depending on whether
he receives signal G or B), the uninformed adviser can mimic the informed adviser at least
some of the time by randomly choosing either portfolio weight @ or w. Half the time, the

uninformed adviser will choose the same weight as the informed adviser. The rest of the
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time, the choices of the two advisers will differ and one adviser will outperform the other.

Table 2 lists the possible outcomes.
Let g be the probability that the uninformed adviser selects portfolio weight w. It

is straightforward to show that for any ¢ € [p,1 — p] the best response for an investor is
to place her wealth in the second period with the adviser who performs best in the first
period. In the event of a tie, the investor is indifferent to whether she invests her money
in period 2 with one adviser or the other. It is also straightforward to show that strategies
in which the uninformed adviser plays @ with a probability less than p or more than 1 —p

are strictly dominated.

[Table 2]

Table 2 shows there are three possible outcomes from the strategy of faking receipt of
a signal. Only in the third outcome do the investors revise downward their perceptions of

the likelihood the uninformed adviser is informed.

OuTcoME 1: Sometimes the uninformed adviser is lucky because his action
turns out to be different from that of the informed adviser and the informed
adviser’s action turns out to be incorrect, ez post. This is the best outcome
for the uninformed adviser because investors’ posterior probability that the he is

informed increases.
Given the structure of uncertainty noted above, this happens (1 — p)/2 of the time.

OUTCOME 2: Sometimes the uninformed adviser is lucky because his action turns
out to be identical to that of the informed adviser. In this case, investors have
no evidence on which to conclude that one adviser is superior to the other, so the

uninformed adviser retains his share of investors’ wealth.

This happens half of the time. Finally, the uninformed adviser can do worse than the

informed adviser.

OUTCOME 3: Sometimes the uninformed adviser is unlucky because his action
turns out to be different from that of the informed adviser énd the informed
adviser’s action turns out to be correct, ez post. This is the worst outcome
for the uninformed adviser because the investors’ posterior probability that the

uninformed adviser is informed decreases.

This happens p/2 of the time.




Note that the effect of outcome 3 on the adviser’s reputation is less severe than
choosing w = 0 would have been. If the adviser picks w = 0, the investors can conclude
with certainty that the adviser is uninformed. If one adviser chooses w while the other
chooses @, the investors can only conclude that, with probability p, it is the uninformed
adviser who performed worst.

This analysis suggests the informed adviser may want to adopt a portfolio position that
is consistent with being informed since the reputation effect of doing so strictly dominates
acting on the basis of no information. What could cause the uninformed adviser not to
mimic the informed adviser? The answer is that the uninformed adviser bears more risk

when he attempts to mimic the informed adviser.

1.5 Equilibrium

To develop this intuition more carefully, let w;; be the fraction of the assets under
management that adviser : places in asset A in period t. Then one dollar invested in

adviser ¢’s portfolio returns
R,’t = w,'tji + (1 - wi) M.

Suppose that both advisers levy a management fee of f per dollar of assets invested
with the adviser at the end of each period. Restrict f to lie in [0, 1]. Typically, f is about
1% in an equity mutual fund. Then in period ¢ an investor receives either (1 — )Ry, or
(1-f )th per dollar invested. The investor’s objective is to maximize her expected utility
at the end of two periods assuming that she remains fully invested in one of the mutual
funds offered by adviser 1 and adviser 2.

Let 7i: be the proportion of total funds invested with adviser i at the beginning of
period t. Fix 4i1 = 1/2. The proportion 7i; depends on the information available at the
end of period 1, namely the portfolio choices of the two advisers and the realized outcomes,
as well as the strategies of the investors. If the advisers choose the same portfolio, then the
investors’ posterior beliefs about the abilities of the advisers are the same as their prior
beliefs because the investors have received no information. An inference about the identity
of the informed adviser can only be drawn when the actions of the advisers differ.

Each adviser’s objective is to maximize his expected utility at the end of two periods.
Let

= 711R11 + '721R21

be the aggregate wealth of investors and advisers at the end of period 1. In each period
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the fee earned by adviser 1 is the fee per dollar of assets, f, times the fraction of investors’
wealth allocated to the adviser, 7, times investors’ total wealth at the beginning of the
period (1 in the first period and (1 — f)I in the second period), times the return on those
funds, Ry¢.1? For each adviser, expected utility is calculated with respect to the fee earned
in the first period times the return earned on that fee income in the second period, Ris,

plus the fee earned in the second period. For adviser 1, this is
EU (f’)’uRuRu + fy12(1— f)f‘RIZ) = EU(lez (711R11 +712(1 - f)f))-
Similarly, the expected utility of adviser 2 is
EU (fRn (721R21 + 722(1 = f)f'))-

In this formulation, the adviser has utility for wealth at the end of two periods. There is

no intermediate consumption.

1.5.1 Optimal Investment Policy in Period 2

In the last period, there is no benefit to the investment adviser from improving the
investors’ assessments of his ability since there is no subsequent time at which investors
may reallocate their wealth among advisers. Once each investor has chosen who will invest
her wealth in the second period, the expected utility of the adviser depends only on the
performance of the portfolio he buys for the final period. With a power utility function, the
portfolio weights chosen by the adviser are independent of (i.e., mulﬁiplica.tively separable
from) the adviser’s wealth and the size of the fee.!? Also, the adviser chooses to invest
both the fee he earned in the first period and money he manages on behalf of the investor
identically. Moreover, since the investor is assumed to have preferences identical to those
of the adviser, the portfolio selected by the adviser is the one that would be chosen by the
investor if she were endowed with the same information as the adviser. Thus in the second
period, the uninformed adviser chooses portfolio weight w = 0. The informed adviser

chooses w on receipt of signal G and @ on receipt of signal B.

11 Aggregate initial wealth has been normalized to unity since the problem is independent the level of

wealth.
12 The utility function U(W) = log W corresponds to risk aversion parameter @ = 0. In this case,

portfolio weights chosen by the adviser are additively separable from the adviser’s wealth.
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1.5.2 Optimal Investment Policy in Period 1

Having established the optimal action choice and payoffs in period 2, now consider the
optimal strategies of the advisers in period 1. A strategy profile consists of strategies for
the informed and uninformed advisers and the investors. A strategy for the uninformed
adviser is sy = (€; II) where Q = (w1,...,wy) is a vector of first period portfolio choices
and II = (71, ...,7y) is a vector of probabilities. The probability of playing w; is m; and
Y, mi = 1. A strategy for the informed adviser is s7 = (Q; T1B,119) where Q is a vector of
portfolios as above and IT is a vector of probabilities. The probability of playing w; after
receiving signal j is 7} and ¥, wl=1forje€ {G,‘B}.

A fund investor’s pure strategies are s F(w1,w2; R11, Ra1) — {stayput,switch}. The
investor decides whether to stay invested in the mutual fund she held in the first period or
switch to the other fund on observing the portfolio choices and returns of the two advisers.
Assume investors choose to stay in the event both advisers choose the same portfolio.
Then, the fraction of aggregate investor wealth managed by adviser ¢ in the second period
" can take one of only three values. That is, iz € {0,1/2,1}.

There are many sequential equilibria to this game because there are no restrictions on
the beliefs of investors when they observe a portfolio choice by an adviser that is off the
equilibrium path of the game. Portfolio choices for the informed and uninformed advisers
can be supported in equilibrium by supposing investors conclude that an adviser who
deviates from the equilibrium play is surely uninformed. An adviser who investors believe
is uninformed receives no assets to manage in the second period. Such beliefs can be used
to enforce a wide range of equilibria in which advisers play mixed strategies.

Nevertheless, it is possible to provide some characterization of equilibrium play. Sup-
pose the uninformed adviser chooses w # 0 with positive probability and the informed
adviser never plays w in some equilibrium. Then the investors conclude that any adviser
who chooses w is uninformed, so an adviser who plays w is allocated no funds by the
investors in period 2. That is, the period 2 outcome is the worst one possible when an
adviser plays w. Also, w is strictly dominated by wo = 0 for the uninformed adviser in
period 1. Since w is strictly dominated by wg, w cannot be chosen by the uninformed

adviser in equilibrium.

Remark 1: If the uninformed adviser chooses portfolio w # 0 with positive probability
in some equilibrium, then the informed adviser must choose w with positive probability as

well.
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In any equilibrium where the uninformed adviser chooses w # 0, investors bear avoidable
risk and are not compensated by superior expected returns. This is a cost borne by
investors due to reputation concerns on the part of the uninformed adviser.

Reputation concerns can also distort the investment choices of the informed adviser.
To illustrate and contrast these two effects, the remainder of this paper treats only two of
the sequential equilibria to this game. These equilibria are simple and appealing because
the informed adviser plays a pure strategy. They serve to illustrate the fundamental

tensions that all equilibria share. The first one is a pooling equilibrium,
{sv((dz,@); (4,1~ q)),s1((,9);(1,0), (0, 1))} where ¢ € (p,1 - p);

the second is a separating equilibrium,

{s0(0:1),51((6,6); (1,0),(0,1)) }

In the first equilibrium, & and & are the optimal one-period portfolio choices of the informed
adviser conditional on signals G and B, respectively. In the second equilibrium, & and &

are portfolio choices that are more extreme (i.e., further from zero) than & and @.

1.5.3 Pooling Equilibrium

In the pooling equilibrium, the informed adviser chooses the portfolio that is optimal
(in a one-period setting ignoring reputation effects) given his information. The uninformed
investment adviser mimics the informed adviser by randomly choosing either & or . Half
of the time, the two advisers’ portfolio choices are identical. Then the uninformed adviser
will manage half of the investors’ aggregate wealth in the second period. The rest of the
time, the uninformed adviser’s portfolio either outperforms or underperforms the informed
adviser’s portfolio. In the former case, the uninformed adviser manages all investor wealth
in the second period; in the latter case, he manages none of it. This pooling strategy is
more costly to the uninformed adviser in the first period than the strategy of choosing a
portfolio that is optimal in a one-period setting given his information, namely wy = 0.

Two conditions need to be satisfied for the pooling equilibrium to exist. First, the
pooling equilibrium will only exist when the contribution to expected utility associated
with the lottery in which the uninformed adviser gets some, all, or none of the investors’
funds to manage in the second period more than offsets the loss in expected utility from

making a risky portfolio choice in the first period.- Second, the informed adviser must find
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the pooling equilibrium more attractive than the separating equilibrium described below.

The first proposition establishes conditions under which some pooling must occur.

Proposition 1: Suppose a > 4 and
f<2-2%" (3)

Then no separating equilibrium exists.

The proof of this proposition is in the appendix. As a approaches 1, investors and
advisers become risk neutral. At this point, the inequality holds regardless of the asset
fee, f. Separation is impossible when advisers are risk neutral because the uninformed
adviser assesses the same one-period expected return on every portfolio. Since mimicry
offers higher expected returns in the second period, the informed adviser will mimic. As
a decrea.ées, the informed adviser becomes more risk averse, so mimicking the informed
adviser becomes more costly. Thus it is intuitive that the right-hand side of (3) is decreasing
in a.

The performance fee, f, also affects the nature of the equilibrium. As f increases,
more of the initial wealth of investors is owned by advisers at the end of the first period.
Consequently, the second-period fee income of advisers, expressed as a fraction of total
income over both periods, decreases. Thus as f grows larger, the second-period fee in-
come of the uninformed adviser becomes less important to his overall utility. Since the
first-period contribution to the overall utility of the uninformed adviser is maximal when
portfolio wg = 0 is chosen, a high asset fee facilitates separation. Thus, the inequality is
harder to satisfy as f increases.

1.5.4 Separating Equilibrium

Suppose the uninformed adviser prefers mimicking the informed adviser to choosing
the market portfolio wg = 0 when the informed adviser selects the portfolio that maximizes
his one-period expected utility conditional on his information, & following signal G and w
following signal B. To discourage mimicry, the informed adviser could use his information
more aggressively (i.e., the adviser chooses a riskier portfolio than he would choose in the
absence of reputation concerns).

If his information suggests that A is more likely to pay 2 than 0, then the informed
adviser may choose & > @, thereby over-investing in A. If the information suggests that A

will have lower returns in the coming period, then the adviser will choose & < @, thereby
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over-investing in M. The informed adviser will choose & and & at levels that just discourage
the uninformed adviser from mimicking him. The portfolio choices of & following G and
& following B impose a cost on the informed adviser in the first period relative to & and
w, but this cost is offset in the second period if it discourages the uninformed adviser from
mimicking. Then in period 2, the informed adviser manages all investors’ wealth for sure.
Under the separating equilibrium, an adviser whose portfolio performs badly but whose
actions indicate that he had private information is assigned the task of managing all wealth
in period 2. The next proposition establishes the existence of a separating equilibrium for
one case where advisers are more risk averse than in Proposition 1. The interactions
among the precision of the informed adviser’s information, the size of the asset fee, and
risk tolerance are complex. The case of logarithmic utility, corresponding to @ = 0, is the
easiest to analyze so it is presented in the proposition. More generally, increases in risk

aversion, the asset fee, and the precision of information make separation easier to support.

Proposition 2: For U(W) = logW, the unique sequential equilibrium satisfying the

intuitive criterion is defined by strategies:

and,

= (wo; 1)
= (&,d;(1,0),(0,1))

where & = max(w,®) and & is the unique solution to
1=2-f)1-?PB-2f-21-fw—w?)'™? (4)

for w € (0,1).

The proof is in the appendix. The intuitive criterion is described in Cho and Kreps
(1987). In the equilibrium, the uninformed adviser invests solely in the market portfolio,
M. I the informed adviser receives signal G, he chooses portfolio weight &. If the informed
adviser receives signal B, he chooses portfolio weight . In the second period, the investors
invest with the adviser who chooses & or &. If both advisers or neither adviser plays & (an
event off the equilibrium path), the investors stay put.

Choosing portfolio weights >0 andd <@ is strictly less costly in the first period
for the informed adviser than for the uninformed adviser. To see this, consider a small
increase, €, in the portfolio weight on asset A following signal G. Since & is the optimal

one-period weight for the informed adviser, the change in expected utility in moving from
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@ to & + € is approximately zero. For the uninformed adviser, the slope on first-period
expected utility at @ is strictly negative. The slope on expected utility of the uninformed
adviser is more negative than the slope on expected utility of the informed adviser at every
w > &. Thus the first-period costs of using information too aggressively are higher for the
uninformed adviser than for the informed adviser. This allows the informed adviser to use
his first-period portfolio choice to signal his superior information to investors.

In either the pooling or separating equilibrium, one adviser is using his information

too aggressively. This increases the variance of mutual fund returns.

Proposition 3: The variance of mutual fund returns is higher in the presence of a

reputation effect.

Proof: Define the risk of a mutual fund as the variance in portfolio returns given portfolio
choice w with respect to the probability distribution of asset returns conditional on the
signal, Var,(-),

Var, (wA + (1 —w)M) = 4p(1 — p)w’.

The unconditional variance has p = 1/2. Variance increases as w increases in absolute
value. Since the reputation effect leads to a higher (in absolute value) choice of w for one
adviser in either the pooling equilibrium or the separating equilibrium, the risk of a mutual

fund to an investor is greater in the presence of reputation effects. |

An investor cannot hedge this risk by holding some quantity of the risky asset directly
because she does not know whether she is invested with the informed or uninformed ad-
viser. Moreover, the investor does not have the informed adviser’s information and the
uninformed adviser is playing a mixed strategy, so the investor does not know whether to
go long or short in the risky asset to hedge the exposure due to the reputation effect. The
next section shows how performance fees reduce the variance of mutual fund returns and

enhance investor welfare.

2. Performance Fees

Performance fees reward (punish) advisers when the return on the portfolio they
manage is greater (less) than the return on a benchmark portfolio. This section examines

the impact of linear performance fees on the portfolio choices made by advisers.’3 It

13 A linear performance fee is a constant g times the difference between the return on the adviser’s
portfolio and the return on the benchmark portfolio.
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also considers the consequent effects on investors. A linear performance fee induces a
Pareto improvement when advisers make portfolio choices consistent with the separating
equilibrium described in the previous section. A linear performance fee also increases ez
ante investor wealth under the pooling equilibrium.

Contracts for investment advisory services are regulated in the United States under
the Investment Advisers Act of 1940. Since 1970, §205(a)1 of the Act prohibits a registered
investment adviser from receiving compensation “on the basis of a share of capital gains
upon or capital appreciation of the funds or any portion of the funds of the client,” including
clients who are registered investment companies (i.e., mutual funds). The reason for this
prohibition is Congress’ concern that such fees would induce advisers to take inappropriate
risks that would harm investors [Division of Investment Management (1992), pp. 237-238].
One exception to this rule is a “fulcrum fee.” With a fulcrum fee, an adviser’s compensation
increases or decreases symmetrically depending on how the fund’s return compares to a
benchmark.

One reason the SEC insists on fulcrum fees is the fear that other types of fees cause
advisers to make speculative investments. In such cases, the adviser wins a great deal if
the investment turns out well because he participates in the upside of the transaction. If
the investment turns out badly, the adviser is not greatly harmed because his downside
risk is limited. Also, if fees were not symmetric then advisers would have incentives to set
up multiple funds (Kritzman, 1987). In one fund they could buy, and in the other sell, the
same asset. One of these strategies is bound to be profitable while the other will not be.
If fees are not symmetric, then the adviser is rewarded with a performance bonus in the
fund that performed well, but there is no offsetting penalty in the fund with the opposite

position. The linear fees considered below do not suffer from this criticism.

Remark 2: Relative to the case of no performance fees, linear performance fees induce

advisers to use their information less aggressively.

Suppose that a performance fee of ¢ is imposed and the benchmark portfolio is M.
The payoff to the adviser who assesses a probability ¢ that the risky asset A will be worth

2 next period and chooses portfolio w is
EU[f(wA+(1-w)M) + g(wA +(1-w)M - M)|.

The effect of imposing a performance fee in a one-period setting is shown in figure 1. For

the uninformed adviser, all portfolios offer the same expected return. Since the portfolio
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wo = 0is riskless, it is preferred by the uninformed adviser. While the uninformed adviser’s
optimal portfolio choice does not change with the imposition of a performance fee, the
difference between the expected one-period payoff from holding the optimal portfolio, we =
0, and the payoff from holding any other portfolio, w, increases with the imposition of
a performance fee. The larger the performance fee g, the greater the difference. The
performance fee penalizes an adviser for choosing a portfolio other than the benchmark

portfolio by increasing risk as the chosen portfolio departs from the benchmark portfolio.
[Figure 1]

A performance fee g imposes risk on the adviser that can be avoided entirely by
holding the benchmark portfolio.** For the informed adviser, both returns and risk differ
across portfolios. If the informed adviser holds the benchmark portfolio, he forgoes the
supeﬁor payoff he could earn by betting on his private information. As the performance fee
increases, the manager is willing to bet less, because the risk imposed by the performance
fee increases. The optimal one-period portfolio when performance fees are imposed lies
closer to the benchmark portfolio than when no performance fee is imposed. Thus, when
the performance fee is positive the informed adviser holds a portfolio that is an average of
the benchmark portfolio and the optimal portfolio in the absence of a performance fee.

It is easy to envision the effect of varying the sign and magnitude of the performance
fee, g, on the portfolio chosen by the informed adviser. Recall there are two assets in the
economy, A and M. Feasible portfolio weights are ordered pairs (w,1-w). Call the portfolio
weight on asset A chosen by the investment adviser in the absence of a performance fee
w*(0). Call X the weight on asset A in the benchmark portfolio whose return is subtracted
from the return on the adviser’s portfolio in computing the performance fee. Each point on
the line through w*(0) and A corresponds to the optimal portfolio choice for a particular
performance fee, g. As g increases from zero, the portfolio chosen by the investment adviser

moves along the line from w*(0) toward the benchmark portfolio, A.1%

Proposition 4: Define

_ fw(0) + gA
w(g) = g (5)

14 The utilities of the uninformed and informed advisers are equal at wg = 0.

15 As g decreases in the range —f < g < 0, the portfolio chosen by the manager moves along the line
away from A beyond w*(0). As g decreases in the range g < —f, the portfolio chosen by the manager
approaches X from the side opposite w*(0).
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The one-period payoff to an investment adviser in the absence of performance fees when
portfolio w(0) is chosen is identical to the payoff when performance fee g is imposed and
portfolio w(g) is chosen.®

Proof:
EU [ f (w(g)x‘i-f-(l - w(g))M) + g(w(g)fi-i—(l —w(@)M =i (1- ,\)M)J
=EU [ f‘(w(O)/i+(1 - m(O))M)]

for all ¢ is immediate. Hence an optimal solution to one objective function is feasible for

the other. In fact, the payoff to the adviser is identical state by state. [

Proposition 4 shows that the compensation received by an adviser is independent
of the choice of benchmark or the magnitude of the performance fee. For any portfolio
chosen by the adviser in a regime where there is no performance fee, there corresponds a
related portfolio defined by (5) that provides the same compensation state-by-state when
performance fee g and benchmark A are imposed. In particular, the utility-maximizing
compensation is the same regardless of the benchmark and performance fee imposed.

Why are performance fees imposed at all? One answer to this question is that the
portfolio selected by the adviser changes as a function of the benchmark and performance
fee. Thus a benchmark and performance fee can serve as tools to modify the portfolio
choices of advisers. In particular, the performance fee and benchmark can be chosen to

counteract the undesirable distortions in portfolio choice induced by reputation concerns.

2.1 Separating Equilibrium

Suppose the adviser’s choices are given by the separating equilibrium identified in
section 1.5.4. Also, suppose that & < &. I performance fees are adopted, the informed
adviser chooses a portfolio that is closer to & than &. Separation is maintained because it
is as costly for the uninformed adviser to mimic & in the absence of a performance fee as

it is to mimic w(g) in the presence of performance fee g.

Proposition 5: There is a performance fee imposed in the first period that induces a

Pareto superior outcome under the separating equilibrium.

18 Proposition 4 generalizes naturally to an economy where there are many assets. If there are n assets,
the result holds when w and ) are interpreted as n-dimensional vectors. The i*? component of each vector
is the weight on asset 1.
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Proof: Suppose the uninformed adviser plays su(0;1), while the informed adviser plays
81 ((cf),:f)), (1,0),(0,1)). Choose M as the benchmark portfolio. The uninformed adviser’s
utility from strategy sy(0;1) does not change when a performance fee is imposed. The
informed adviser’s expected utility is lower with strategy 31(@,5));(1,0),(0,1)) when
g # 0 than when g = 0. However, the informed adviser can receive the same utility
as when g = 0 by using strategy sI((#uﬁJ, 7_%@);(1,0),(0,1)). The uninformed ad-
viser will not find it worthwhile to mimic the informed adviser, even though the informed
adviser’s portfolio choice is less aggressive, because the expected utility from strategy
sU((T_{;é), 7—%(5)); (3,1)) is the same for all g by Proposition 4.

Recall the signals received by the informed adviser are G and B. With the performance

fee, investors who invest with the informed adviser in the first period receive

%g {U [(1 - f) (7_{—9@4 +(1- 7—’:55»)M)
_g(?{—géﬁ+(l—-f—_{_—gﬁ))M-l)] |G}
- g(F{—wA+ (1- }'.{_g“:’)M - 1)] | B}

Since & = —& and Pr(4 = 2| G) = Pr(A = 0 | B) = p, this expression reduces to

=pU[(1- H+8) - 750] + (- [1- =) +=d).

Increasing g shifts consumption, unit for unit, from states where the adviser’s private
information turns out to be correct to states where the adviser’s private information turns

out to be incorrect. Choosing ¢ to satisfy

provides the investors with the first-period utility they would obtain in the absence of

reputation concerns. This is a strict improvement whenever & < w. 1

Imposing the optimal performance fee g does not require investors to know which
adviser is informed or the information of the informed adviser. Thus, a performance fee

alters the equilibrium portfolio choices made by the advisers without altering the separating
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nature of the equilibrium. In the case of the separating equilibrium, the imposition of

performance fees results in a Pareto improvement in advisers’ and investors’ welfare.

2.2 Pooling Equilibrium

Both types of advisers find it optimal to choose a portfolio closer to the market
portfolio when a performance fee applies. If advisers choose portfolios consistent with the
pooling equilibrium identified in section 1.5.3, then performance fees increase the welfare of
investors who invested with the uninformed adviser, but decrease the welfare of investors
who invested with the informed adviser. The imposition of a performance fee moves the
uninformed adviser’s portfolio choice closer to his one-period optimum, but moves the
informed adviser’s portfolio choice further from the one-period optimum. The effect of a
judiciously chosen performance fee on the ez ante utility of investors under the pooling

equilibrium is positive.

Proposition 6: There is a performance fee imposed in the first period that improves ez

ante welfare under the pooling equilibrium.

Proof: Suppose the uninformed adviser plays sy ((@,w);(g,1 — ¢)), while the informed
adviser plays s7((@,@); (1,0),(0,1)). Let r € (0,1) be the probability that an investor
places his money with the informed adviser in period 1. Choose M as the benchmark

-portfolio. The ez ante first-period utility of an investor in the absence of a performance

fee is

r(pU((1- HA+8) +(1-p)U (- f)(1-8)))

+a-n (U~ NE+0) +30(- )1 -2)))

‘1+r—2er

10T - pa+s) +———U(-N1-2)) (6)

2

since it is equally likely the investor chooses the informed or uninformed adviser in the first
period. Expression (6) has the same form as (1). The weight depends on the precision of
information about the payoff on the risky asset A. Since the decisions of the informed and
uninformed advisers are mixed together from the perspective of the investor, the optimal
portfolio weight w* is calculated using ¢ = =722 in (2). Since & is based on precision

P> -1-1'-12"-'252, @ is too large from the perspective of the investors. Similar to Proposition 5,
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choosing g to satisfy

(1- L +6) - —fi—gw =(1- ) +w*)

improves welfare. |

In section 1 of the paper it was assumed that an investor was as likely to invest
with the informed adviser as with the uninformed adviser in period 1. That assumption
simplifies the analysis section 1 but is not required here. Propositions 5 and 6 hold as long
as there is some positive probability that investors place their money with the uninformed

adviser in period 1.

3. Extensions

Section 2 showed that undesirable portfolio distortions caused by reputation concerns
can be mitigated by imposing performance fees. The example below shows that closing a

fund can have a similar effect.

3.1 Closed Funds

It seems plausible that investors who are unhappy with the performance of their
adviser in the first period should be allowed to invest their money elsewhere in the second
period. Investors will switch their money to the adviser they believe is most likely to be
informed. Given the information about ability released in the first period, investors are
more likely to be invested with the informed manager in the second period if they are
allowed to switch. This suggests investors are better off when they are free to vote with
their feet. This reasoning is incomplete because it neglects the costs imposed on investors
in the first period by the uninformed manager who attempts to build a reputation for
ability. When investors cannot switch their money, the uninformed adviser has no reason
to attempt to appear informed. Since he does not distort his portfolio choice, the reputation

costs are avoided. Investors may be worse off if they can vote with their feet.

EXAMPLE: An ez ante Pareto superior outcome is possible if investors commit

not to switch funds once first-period performance is realized.

Suppose an investor randomly places her wealth with one of the investment advisers at

the beginning of period. If she cannot reallocate her wealth at the end of the first period,
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her expected utility at the end of two periods is:
1 L 1 N
5BU((1- fPRuRi) + 5BU((1- F)2Ry Rys).

Since neither adviser has an incentive to build a reputation, each invests optimally in both
periods conditional on his private information. In each period, the uninformed adviser
chooses wg = 0 while the informed adviser picks w* € {&,w}, depending on his private
information. Thus, the payoff to the investor (suppressing a factor of (1 — f)? from the

argument of the utility function) is:
300)+3(a=pPU(-0P) + 20 RV (@-0)a +6) +2U (0 + 7))

Half of the time, the investor places her money with the uninformed adviser, who holds
the market portfolio which returns 1. Half of the time the investor places her money with
the informed adviser who goes long or short in the risky asset each period depending on
his information. Each period, the return on the portfolio is 1 + & with probability p or
1 — @ with probability 1 — p.

If switching is permitted, the analysis is more complicated. The associated payoffs
and probabilities are laid out in figure 2. The figure shows there are nine cases to consider,
depending on the return on the risky asset, whether the investor places her money with
the informed or uninformed adviser, and whether the portfolios of the advisers are the
same or different. The calculation of expected utility in the figure presumes the investor
switches advisers whenever the portfolio of her adviser underperforms the portfolio of the
other adviser. In each period the informed adviser chooses w* € {&,w}, depending on his
private information. In the first period, the uninformed adviser attempts to mimic the
informed adviser by randomly choosing either @ or @. The uninformed adviser chooses
w* =0 in the second period.

The payoff to the investor (again suppressing a factor of (1 — f)?) reduces to:

PU(L+0))  Bp—-2)U((+6)1-9) (1-p)U(1-2)
2 + 4 + 2
+(1—-p)U£(1—w) ) N U(14+w)'

Suppose f is chosen to satisfy (3) so that no separating equilibrium is possible. Then

the uninformed adviser prefers to mimic the informed adviser rather than to signal that he
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is uninformed by choosing wo = 0. If p = 7/8 and & = 3/4, then the payoff to an investor
in the regime without switching (2.11064) exceeds the payoff in the regime with switching
(2.00661).

[Figure 2]

This example suggests transactions costs that make switching funds costly could im-
prove shareholder welfare to the extent they alleviate advisers’ reputation concerns. Such
costs include loads paid to enter or exit a mutual fund, and any capital gains taxes trig-
gered on the sale of appreciated mutual fund shares. Another implication of this example
is that investors would prefer investing in closed-end rather than open-end mutual funds.
Since the investment adviser need not worry about the flight of assets from his fund in
response to perceived bad performance and cannot attract new assets into the fund, repu-
tation effects are reduced. Moreover, investors are free to enter and leave the fund at any
time by selling their units to other investors. However, the possibilities that an adviser
could start a new fund, be hired away to manage another fund, or be dismissed as manager

of the current fund suggest that closing a fund does not eliminate reputation effects.

3.2 New Funds

The basic tension arises in this paper because a prize available tomorrow (i.e., addi-
tional funds to manage) depends on whether a risky bet (i.e., a portfolio choice that signals
ability) is taken today. Making no bet means no probability of winning the prize. Making
a bet imposes risk that reduces utility but raises expected payout. If the prize is big in
relation to the risk, then the uninformed adviser will take the bet. In this model, the prize
comes from money leaving one fund to enter another. This structure is appealing because
it creates a closed system. Patel et al. (1992) document that old money is slow to leave
established funds with poor track records but new money flows to funds with good track
records.!” The intuitions in this paper apply to this setting as well. Suppose investors leave
their period 1 investments with the same adviser in period 2 regardless of performance.
Also suppose some new money will be invested with the advisers at the start of period 2. If

the allocation of new money between the advisers is sensitive to first-period performance,

17 Goetzmann and Peles (1994) argue that cognitive dissonance can explain why money is slow to leave
funds with poor track records. Taxes offer another possible explanation. Remaining invested in a fund
that has performed poorly may be better than switching to another fund if shifting money to another fund
would trigger capital gains taxes that otherwise could be deferred. Early payment of these taxes could
lower returns more than the anticipated gain from investing with an informed adviser over the remaining
time horizon. Loads have a similar effect.
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then the uninformed adviser will wish to mimic the informed adviser while the informed
adviser will wish to separate himself from the uninformed adviser. Whether pooling or
separation obtains depends on the amount of new money invested in period 2 relative to
the amount of money invested in period 1 as well as the precision of the informed adviser’s

information and the risk tolerance of the advisers.

4. Conclusions

This paper suggests that informed and uninformed advisers are rewarded for taking
bold actions, but for different reasons. It is rational for the uninformed adviser to under-
take a bold action in order to appear informed. This gives rise to a pooling equilibrium.
Given this possibility, it is rational for the informed adviser to take an even bolder ac-
tion in order to increase the cost to the uninformed adviser of mimicry. Making mimicry
prohibitively costly for the uninformed adviser serves to distinguish the informed adviser.
This gives rise to a separating equilibrium. Attempts at both mimicry and separation cause
investors to bear additional risk. Mimicry increases risk without increasing expected pay-
off, while separation increases both risk and expected payoff. An implication of attempts
by uninformed advisers to mimic informed advisers, and attempts by informed advisers
to distinguish themselves from uninformed advisers, is that portfolio risk is higher than it
would otherwise be. Linear performance fees mitigate the undesirable effects of reputation
on portfolio choice.

Whether a pooling equilibrium or a separating equilibrium is played depends on the
parameters of the model. As the precision of the informed adviser’s information increases,
separation becomes cheaper for the informed adviser and mimicry becomes more expensive
for the uninformed adviser. As advisers become less risk averse, the cost of choosing a
risky portfolio is reduced so it is harder for an informed adviser to separate himself from
an uninformed adviser.

Aside from the economic significance of mutual funds to investors, three features of
the investment advisory relationship make it an attractive object of study. First, many of
the terms of the compensation contract between advisers and their investors are publicly
available. Second, mutual funds must file quarterly listings of asset holdings with the
Securities Exchange Commission, so it is possible to document the actions taken by the
fund adviser. Third, the universe of possible actions is the set of possible portfolios. Thus
it is possible for the researcher to observe the action taken (and those not taken) by the

adviser and the contractual incentives that gave rise to that action. Previous research

24




on project selection and compensation has chiefly considered the relationship between
top executive pay and performance in non-financial public corporations. This work, of
necessity, is conducted in the absence of exact knowledge of the menu of possible actions
from which the executive chooses a course of action, the action taken, or the outcome of the
action. A promising avenue for research in compensation and project choice is the study
of investment companies. Because investment advisers are numerous and homogenous, it
should be possible to examine empirically the intuitions about compensation policy and
investment choice developed here.

There are many issues in portfolio management that remain to be addressed. This
paper treats the compensation contracts imposed on managers as exogenous and asks what
behavior emerges when advisers act as rational agents who care about their reputations.
While a strong case can be made that the form of the contract is imposed by the Securities
and Exchange Commission, it is less plausible that the level of asset and performance
fees is exogenous. It would be interesting to develop a model in which fees are selected

endogenously by advisers.
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Appendix I. Proofs

Proof of Proposition 1: The payoff from choosing w = 0 with probability 1 is 4)
From table 2, the payoff to the uninformed adviser from mimicking the informed acl: iser

at w is
Eéq-U[f(l(1+w)+l(1-'"f)(l'*'w))]
+ 2Dy 51— u) 40)
+Q:2P_)9U[f(-2-(1-w)+%(1—f)(1—w))]
———-—(1—p)2(1~Q)U[f(l(1+w)+(1—f)[‘;‘(l‘*‘w)‘*'%(l““’)])]
qu[f( (1-w)+0)]
It q)U[f( (1+w)+=( 1—f)(1+w))]
(1 p)qU[f zl+w) +(1- 5 (1+w)+%(1—w)])]
+WUU(§(1—w)+§(1—f)(1-w))]
-Zy ((2 f)(lJr )) 1- pU( (22_f)(1-w))+§U(£(1—w))

+ 520 (L (2 pa o)+ - N -w)).

+

The most costly strategy for the uninformed adviser to mimic is the one in which the
informed adviser chooses & = 1 following signal G and & = —1 following signal B. Then,

for a > 0 the payoff from mimicry is:

U(i(2- ) + =52U(f2 - )
U(f2-1)-

N - N

The payoff from mimicry exceeds the payoff from choosing w = 0 whenever (3) is satisfied.

In equality (3) holds for some positive f when a > 4. |i

Lemma 1 is needed to prove Lemma 2. Lemma 2 is needed in the proof of Proposi-

tion 2.

Lemma 1: Let K(w) be the expected utility of the uninformed adviser in the event both
advisers play w in period 1. Let L(&,w) be the expected utility of the uninformed adviser
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in the event (i) the uninformed adviser chooses @, (ii) the informed adviser chooscs ...

and (iii) with probability one the uninformed adviser captures all of the investors’ fii::l:
in period 2. If U(W) = logW, then there exists a @ such that K(w) = L(®,w) where
lwl < [@].

Proof of Lemma 1: Take w > 0. The argument for w < 0 is symmetric.

K(w) = EU(thﬂ (yurRur +mu2(1 - f )f))
- EU(-J;(2 - f)Ru1)
since Ruz = 1, Ruy = I, and 7u1 = 7u2 = 1 when both advisers choose w,
— %U(é@ - A1 +w)) + -;-U(g(2 - (1 -w))
=U(§)+U(2—f)+%U(1—w2)- (L1)
5(@,0) = BU (fRua (s Foua + a1 = 1)T))
= BU(f (5 R + (1= T))

since Rys =1, yu1 = %, and (by assumption) vu2 =1,

= 20(f(30-9)+ - N(GA-8)+ 21 -w)))

+ -;-U(f(%(l +@)+(1- f)(%(l +@) + %(1 +w))))
= U(g) + —;- U(-&)2-H+A-w)t-H)+U(A+E)2- )+ +w)i - )]
_ U(.’;)+ U©@-f)+ ?12- v(a-a+a —w);—:%(l to+(1 +“’);_E7))]
:U(§)+U(2_f)+%(1_w2)+%u[(%:_:—’+k)(%g +‘k)] (12)

where k = -;—E-} Recall that U(W) = logW. Comparing (I.1) and (I1.2), it is clear that
K(w) = L(@,w) if and only if

1-w 1+@

(‘1:0' + k) (m— + k) =1. (13)
Rearranging this expression yields a quadratic equation in @ with roots @ = —kw +
Vk? + 2k + w?. Choose

@ =—kw+ Vk? + 2k + w2 (1.4)
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Noting that w < 1, w < @ follows easily from (1.4). |

Lemma 2: IfU(W) =logW, then there is no sequential equilibrium that satisfles thc
intuitive criterion in which the informed and uninformed advisers both choose porifolio w

with positive probability.

Proof of Lemma 2: Suppose both advisers choose w with positive probability after
the informed adviser receives signal G. By Lemma 1, there exists @ > w such that the
uninformed adviser prefers (i) choosing w in period 1 and capturing half of the investors’
funds in period 2 to (ii) choosing @ in period 1 and capturing all of the investors’ funds in
period 2. Thus, there do not exist out of equilibrium beliefs for the investors that rationalize
a choice of @ by the uninformed adviser. If @ is observed, the investors must conclude that
the adviser who selected @ is informed. Hence, in period 2, the invest?rs allocate all their
wealth to the adviser who selected @ (i.e., the informed adviser) in period 1.

It remains to show that the informed adviser prefers @ to w, given that selecting &
results in investors allocating all their wealth to the informed adviser.

The expected utility to the informed adviser from @ is

B (fRa(vaRa +7a(l - NF))
=EU ( ffitg(-;-f%ﬂ +(1- f)f‘))
since 7,1 = 3 and (by the argument above) ys2 = 1,
=p2U{f(1 +w*)(-;-(1 +@)+(1 —f)[%(l +w)+%(1 +w)])}
+p(1 - DU { L +0?)(3(1-8) + (1~ N5 -8) + 51 -w)]) )
(- ppU{ £ w51 +8) + (- DA +@)+ S +0))

+ (1= {f1 -0 (50 -8) + (1= N5 -0) + 50 -w)]) }
where w* = & if signal G is received in period 2 and w* = & if signal B is received in
period 2. Recall that ©® = —w.

—vdy+rv{arenle-Na+a)+a-na+w)])
+p(1-pU{(A+e)[2- HA-8) + (1 - f1-w)]}.
+-ppU{a - H+6)+ (- +w)]}
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+(1-ppu{-whe- Hl-a)+ - HL-w)]}
0y 400 407+ (=P -0)
+pU[(2- (1 +@)+ (1= /)1 +w)]
+(1-pU[@ - F1-8)+(1 - FL-w)]. (15)

The expected utility to the informed adviser from choosing w in period 1 is

EU ( FRo (v By + %2(1 )f))
_EU(thg (5 R + (1 f)r)
since 111 = 112 = 3,

=P U{f1+0") (51 +0) + 51 - HL+e))}

21 - P)U{F(1 467 (5(1~w) + 51~ (L -w))}

+(@-ppuf{ 1 - *)(§<1+w> 1(1 Ha+))

HA-pPU{f(L- ) (51 -0) 451 - HA-w))]

—U(L) U1 +0%) + (1 - UL —0)

U2~ N +0)] + (1 -pU[E - 1 -w)]. (10

It must be shown that (1.6) < (1.5). This reduces to showing

pU(2- f)(1+w) +(1-p)U(2- )1 -w))
<pU(2-H1+@)+(1 -1 +w) +1-pU(2- H1-&)+ (1 - f)1-w)).
This is equivalent to

14+@
14w

1-w 1—f>.

0<pU( +;:§)+(1—p)U(1_w+2

By construction (see (1.3) in the proof to Lemma 2),

=D -G
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Thus, it must be shown that
1
0 <pU(2) +(1-P)U(3).

This last inequality follows since p > % and z > 1.

Therefore, informed advisers prefer @ to w and the investors must conclude the sc-
lection of @ could only be made by the informed adviser. This breaks the equilibriun.
By symmetry, an identical argument applies if the informed adviser receives signal B in
period 1. I
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Proof of Proposition 2: From Remark 1, the uninformed adviser will only play w -
with positive probability if the informed adviser plays w with positive probability. Fi- . .
Lemma 2, this cannot happen; so the uninformed adviser must play w = 0 with pi°
ability 1 in equilibrium. The informed adviser will choose a first period portfolio eq -
to the single-period optimum (& following signal G, @ following signal B), provided 1.
uninformed adviscr does not find it worthwhile to mimic this strategy. From table 1, ti.

payoff to the uninformed adviser from mimicking the informed adviser at w is

[(( )+ 5(1- )1 +)]
[f( 1- w)+0]

o2y (52— + 51 - )1 -w))]
( p)2(1 ) [f(l(1+w)+(1—f)[%(1+w)+%(1—w)])]
+fUU10 m+0]
P(l [f( (14+0)+5(1- )1 +w))]

1 qu[f S+ )+(1— )[;(1+w)+%(1—w)])]
L= P)2(1 —4q) U[f(g(l—w)+§(1—f)(1"w))]
0(L5 00 1) + 520(FC D0 y) + 20 (L))
__U(.f.((z -Hl+w)+(1-H1 —w)))
=)+ 3 [l - N+ + A=AV~ H-0)] +pU(~0)
+(1-pU[2-H1+w)+(1 - —w)]]

Ud)+ 3012~ N -w?PE-2f 21~ flo—w?)-?).

+

+ —F

The payoff from choosing w = 0 with probability 1 is U(é) Therefore, to discourage
mimicking, the informed adviser must choose & and & far enough away from 0 so that (4)
is satisfied.

Nothing essential to the argument in the proof requires that the number of strategies
played by either of the advisers with positive probability be finite. If there were a countable
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number of strategies played with positive probability, the argument applies by redcfining
2 and II to be sequences. If a continuum of strategies is played, the argument procceds

by considering the supports of the distributions over strategies. |
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Figure 1. One-period payoff to informed and uninformed investment advisers as a
function of portfolio choice. This figure plots the one-period payoffs to the unin-
formed and informed advisers under two different scenarios. In the first scenario, an
asset fee is paid to each adviser. No performance fee is paid. In the second scenario,
an asset fee and a symmetric performance fee are paid to each adviser. Performance

is measured relative to the market portfolio.

Parameter values are: coefficient of risk aversion, a = 1/2; probability asset A
will be worth 2 at the end of next period, p = 3/4; asset fee,f = 1%; performance
fee, g = 0.5%. The figure assumes the informed adviser receives the signal G. If the
informed adviser receives the signal B, the curves are reflected in the vertical axis.
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Figure 2. This figure depicts the possible outcomes for an investor who is free to
move her wealth to the other adviser at the end of the first period. The outcomes are
laid out at the leaves of the tree. The figure assumes the informed adviser plays a pure
strategy (@ if signal G is received and @ if signal B is received) that the uninformed
adviser attempts to mimic. The investor switches her funds at the beginning of the
second period to the adviser with the best performance in the first period. If both
advisers choose the same portfolio, investors stay put.
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