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¢ develop a unified model of the interactons among investors, fund companies, and fund managers.

We show that the interplay between a manager’s incentives from her compensation structure and career
concerns leads to a nenmonotonic {approximately U-shaped) relation between her risk choices and prior per-
formance relative to her peers. Significantly outperforming (underperforming) managers are less (more) likely
io be fired in the future and are also mare likely to increase relative risk, Ceteris paribus, relative risk declines
with the level of employment risk faced by a manager. Using a large sample of mutual fund managers, we
tind strong support for the hypothesized U-shaped relation between relative risk and prior performance. Our
findings also highlight the importance of employment risk as the underlying driver of risk shifting by fund
managers. Qur theoretical model also generates additienal hypotheses that link determinants of the fund flow—
performance relation and managers’ employment risk to their risk-taking behavior. In support, our empirical
analysis shows that funds with highcr expense ratios have less convex fund flow—performance relations and
less convex U-shaped relations between relative risk and prior performance; funds with younger managers,
who face greater employment risk, have more convex U-shaped relative risk—prior performance relations; and
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menagers in larger fund families have lower incentives to engage in risk shifiing, thereby leading to a less

convex U-shaped relation.

Key words: mutual funds; asset flows; relative risk; ability; career concerns; employment risk
History: Recelved August 3, 2009; accepted December 13, 2010, by Wei Xiong, finance.

1. Introduction

We develop a theoretical model to analyze the effects
of a fund manager’s incentives on her risk-taking
behavior. We show that the manager’s incentives from
her compensation, reputation concerns, and employ-
ment risk lead to a nonmonotonic (approximately
U-shaped) relation between her risk choices rela-
tive to her peers and her prior relative performance.
Implicit incentives arising from employment risk play
a key role in driving risk shifting by fund managers.
We then empirically examine the risk-taking behav-

ior of a large sample of fund managers and find -

significant support for the predicted U-shaped rela-
tion between relative risk and prior performance. We
also provide evidence in support of the importance
of employment risk as a driver of risk shifting by

additional testable hypotheses that link determinants
of the convexity of the fund flow—performance rela-
tion and managers’ employment risk to their risk-
taking behavior. Ceteris paribus, factors that decrease
the convexity of the fund flow—performance relation
and/or the manager’s employment risk decrease the
convexity of the U-shaped relative risk—prior per-
formance relation. Consistent with these hypotheses,
we empirically show that funds with higher expense
ratios, funds with older managers, and funds asso-

ciated -with larger fund families have less convex

U-shaped relations.

We develop a two-period model of a representative
fund manager in an objective category (for example,
aggressive growth, income, etc.) with a large number

. of funds so that a single fund’s choices do not affect

fund managers. Our theoretical framework generates |
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the performances of funds. We consider a partial equi-
librium framework in which the benchmark is passive
and represents an alternate investment opportunity
available to investors with a risk that is representative
of funds in the objective category.

The incentives, of managers depend not only
on their objectives but also on the objectives and
actions of fund companies who employ them and
the investors who provide capital. Our framework,
therefore, simultaneously incorporates the actions of
the manager, the company, and investors. Because
we focus on calendar-year risk-taking bchavior, the
period and the two subperiods in our model corre-
spond to a year and the first and second halves of the
year, respectively. At the beginning of cach year, the
fund company chooses the fund’s fee. The fund man-
ager chooses an obscrvable portfolio (or strategy) for
the fund at the beginning of each half-year. Investors
competitively allocate capital to the fund at the begin-
ning of each year based on their assessment of the
manager’s ability to generate expected relative return,
which is the risk-adjusted expected return in excess
of the benchmark. The competitive allocation of cap-
ital by investors generates a surplus for the fund.
We adopt an “incomplete contracting” perspective in
which the payoffs of the company and the manager
in each year are determined through Nash bargaining
over the surplus generated by the competitive alloca-
tion of capital by investors. The fund company can
replace the fund manager at the end of the first year
with another manager of higher perceived ability.

The relative performance of the manager in cach half-
year is the return (before costs and fees) in excess of
the benchmark she generates during the half-year. For
simplicity, we assume that the manager chooses either
a “high relative risk” or a “low relative risk” portfolio
strategy in each half-year, where relative risk is the
standard deviation of the fund’s relative performance.
Consistent with the standard trade-off between risk
and return, the high relative risk strategy also has a
higher expected relative return. The proportions by
which the fund’s expected relative return is altered by
changes in its relative risk are observable to all agents.
The ratio of the expected relative return to the rela-
tive risk—the “relative” Sharpe Ratio—is higher for
the high relative risk strategy. The manager’s ability
is the lrue risk-adjusted cxpected relative return she
generates, which is the risk-adjusted expected rela-
tive return with respect to the hypothetical omniscient
agent who knows the manager’s ability. All agents
have incomplete but syrmunefric information about the
manager’s ability. Investors rationally allocate capital
by incorporating their knowledge of the manager’s
strategy choices.

Consistent with previously documented empulcal
findings {e.g., Chevalier and Ellison 1997, Sirri and

Tufano 1998, Del Guercio and Tkac 2002), we show
that the assets under management are increasing and
convex in the manager’s average perceived ability
and the inflows of new assets into the fund are con-
vex in the fund’s relative performance. The manager’s
payoff in each period. that is determined by Nash
bargaining with the company is affine in the assets
under management. It is, therefore, also- increasing
and convex in her average perceived ability. We show
that there exists a termination threshold such that the
manager can be replaced with some termination prob-
ability if and only if her average perceived ability is
below this threshold. The manager bears personal ter-
mination costs from being fired. The manager chooses
the fund’s portfolio strategy in each period to maxi-
mize her expected future payoffs.

Because our empirical analysis focuses on' “calen-
dar yecar” risk-taking behavior, we theoretically exam-
ine the relation between the manager’s relative risk
choices in the second half of each year in respense
to her performance over the first half to maintain a
tight link between the theory and the empirics. To
pin down the manager’s risk choices in the second
year, we oxtend the model to allow for the manager
to receive a terminal payoff at the end of the sec-
ond year—the payoff from her “outside options”—
that is increasing and convex in her average perceived
ability.

The manager’s relative risk choices in the second
half of the first year vary nonmonotonically in an
approximately U-shaped ‘manner with her rclative
performance over the first half. We also show that
if there is no employment risk, the manager always
chooses high relative risk in the second half regardless
of her prior performance. Therefore, implicit incen-
tives arising from employment risk play an important
role in driving risk shifting by the manager. Further,
factors that increase the lezel of ex ante employment
risk faced by the manager increase her propensity to
lower relative risk at all levels of prior performance.

The manager’s risk choices depend on the interplay
between the convexity of her payoffs in her perceived
ability and her employment risk. Because the high rel-
ative risk strategy has a higher relative Sharpe ratio,
the variance of the evolution of the manager’s aver-
age perceived ability is higher if she chooses the high
relative risk strategy. When the manager significantly
outperforms her peers over the first half of the year,
her probability of being fired in the future is suffi-
ciently low that she prefers to exploit the convexity of
her payoff structure by choosing the high relative risk
strategy, thereby increasing the variance of the change
in her perceived ability. When she significantly under-
performs her peers, she is very likely to be fired in
the futurc, so she “gambles” by increasing relative
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risk, thereby increasing the probability that her per-
ceived ability improves enough to exceed the termi-
nation threshold. At intermediate performance levels,
the risk of future termination causes the manager to
lower relative risk. Because the manager’s terminal
payolf is increasing and convex in her average per-
ceived ability and she faces no employment risk in the
second year, the intuition above immediately implies
that she always chooscs high relative risk in the sec-
. ond vear.

Our theory leads to three testable hypotheses.
(i) There is a U-shaped relation between a manager’s
relative risk choices and her prior relative perfor-
mance, (i) The presence of employment risk plays a
key role in driving risk-shifting behavior, implying a
U-shaped relation between a manager’s choice of rel-
ative risk and her probability of future termination.
(iii) Any factor that increases the manager’s ex ante
employment risk, ceteris paribus, lowers relative risk
for all levels of prior performance.

The intuition underlving the U-shaped relation
between relative risk and prior performance also sug-

_ gests additional testable hypotheses that link determi-

nants of the convexity of the fund flow—performance
relation and the manager’s employment risk to her
risk-taking behavior. T'actors that increase the degree
of convexity of the fund flow-performance rclation
increase the convexity of the manager’s payoft struc-
ture. As a result, the manager’s propensity to choose
higher relative risk increases at all levels of prior
performance. However, the marginal propensity to
increasc relative risk is greater when the manager is
either a significant outperformer or underperformer
compared with the scenario in which she is an
intermediate performer. Hence, the U-shaped relation
between relative risk and prior performance becomes
“steeper” or more convex. On the other hand, factors
that increase the manager’s employiment risk increase
her propensity to lower relative risk. Her marginal
propensity to lower relative risk is, however, greater
when she is an intermediate performer compared
with the two extremes of prior performance, leading
again to a more convex or steeper U-shaped relative
risk—prior performance relation. The above arguments
lead to the following additional testable hypotheses.
(iv) Any factor that increases (decreases) the convexity
of the fund flow—performance relation also increases
{decrezases) the convexity of the U-shaped relative
risk—prior relative performance relation. (v) Any fac-
tor that raises (lowers) the level of employment risk
for the manager increases {decreases) the convexity of
the U-shaped relative risk—prior relative performance
relation. -

We empirically investigate our
hypotheses using data from Morningstar Mutual
IFunds Principia on individual fund managers over

five testable .

the period 1997-2002. We focus on calendar-year risk-
taking behavior in which we examine the relation-
ship between managers” relative risk choices in the
second half of each year in response to their rela-
tive performance over the first half. Consistent with
our predictions, we show a statistically and econom-
ically significant U-shaped relation between relative
risk and prior performance. Consistent with the the-
ory, we also show that funds controlled by younger
managers, who face greater levels of employment risk
ex ante, choose lower relative risk, ceteris paribus.
Next, we test the importance of employment risk
in driving risk shifting by examining the relation
between the future risk taking of managers and their
probabilitics of future termination. We estimate the
probability of future termination of a fund manager
at any date and then examine the relation between
the likelihood of chovsing high relative risk and the
probability of termination. As predicted by our the-
ory, we show a significant negative relation between
the probability of termination and prior relative per-
formance and a U-shaped rclation between relative
risk and the probability of termination. Therefore, sig-
nificant underperformers (outperformers) are more
{less) likely to be fired and are also more likely

“to choose high relative risk. Our empirical results

arc robust when we (i} consider alternate classifica-
tions of mutual funds by their investment objectives,
(ii) account for the effects of team-managed funds, -
and (iii) incorporate the possibility that some manager
termination events are driven by retirements.

Finally, we cmpirically investigate the testable
hypotheses that relate the convexity of the fund
flow—performance relation, the manager’s employ-
ment risk, and the convexity of the U-shaped relative
risk—prior performance relation. Consistent with our
hypotheses, we show that funds with higher expense
ratios have less convex fund flow-performance rela-
tions and less convex U-shaped relative risk—prior
performance relations. We also find some evidence
that funds with inexperienced managers who face
greater employment risk have more convex U-shaped
relations. Finally, consistent with the implications of
the theory, funds associated with larger fund compa-
nies have less convex U-shaped relations.

Cur study comtributes to the theoretical and empiri-
cal literatures that examine various aspects of the rela-
tions among mutual fund flows, fund performance,
managerial incentives, and risk-taking behavior. Berk
and Green (2004) analyze the determinmants of the
fund flow—performance relation. Because their pri-
mary objective is to cxplain the observed convexity
in' the fund flow—performance relation, they do not
model the fund manager as an agent distinct from
the fund company (who represents the fund com-
pany). The effects of the manager”s employment risk




Hu et al.:
Management Science 57(4), pp. 628646, © 2011 INFORMS

Fund Flows, Performance, Manogerial Career Corcerns, and Risk Taking

631

on her relative risk choices are, therefore, not the
focus of these studies. Further, they predict a mono-
tonic, rather than U-shaped, relation between relative
risk and prior performance.’ Another set of papers
(for example, Heinkel and Stoughton 1994, Carpenter
2000) investigates the effects of fund managers” incen-
tives on their risk-taking behavior abstracting from
the investors—{fund company relation. These studies
also do nol predict a U-shaped relative risk—prior per-
formance relation. '

Gervais et al. (2005) develop a model of the actions
of investors, fund companies, and managers to high-
light the advantages enjoyed by fund families in mon-
itoring fund managers. We differ from their study in
that we focus on investigating the risk-taking deci-
sions of fund managers in response to their incentives
but abstract from issues related to the sizes of the fund
familics that employ the managers. Dangl et al. (2008)
also develop a unified model of fund investors, com-
panies, and managers. As in Berk and Green (2004),
their theory predicts a monofonic relation between rel-
ative risk and prior performance.

Our study also contributes to the empirical  liter-
ature by showing (i) a U-shaped relation between
a manager’s relative risk choices and her prior per-
formance, (ii) the importance of employment risk
in driving risk shifting by decumenting a U-shaped
relation between relative risk and the probability of
future termination, and (iii) showing the effects of
determinants of the convexity of the manager’s pay-
off structure and employment risk on the degree of
convexity of the U-shaped relation or the intensity of
risk shifting.

Brown ¢t al. (1996) and (,hcvahcr and Ellison (1997)
empirically analvze the effects of convexity in the
fund ﬂow—pcrformancc relation on managers’ risk

taking. Brown et al. (1996) find that outperforming
_managers lower fofal (rather than relalive) risk rela-
tive to underperforming managers.? The predictions
of our theory enable us to extend the empirical anal-
yses in these studies by using nonlinear specitications

- Das and Sundaram (2002) and Ou-Yang (2003) analyze the effccts
of various compensation schemes on fund managers’ equilibrium
portfolio choices. These studies also do not predict a nonmonotonic
(U-shaped) relation between relative risk and prior pérformance.
Further, we examine the effect of career concerns on'managers’ risk
choives in a unified framework in which the interactions among,
investors, companies, and managers are incorporated. Hodder and
Jackwerth (2007} show that hedge fund managers recuce risk when
they have to shut down hedge funds involuntarily but could
increase risk if the termination decision is endogenous.

? Busse (2001) finds that outperforming managers increase total risk
relative to underperforming managers. Kempf and Ruenzi (2008)
show evidence of tournament behavior within mwtual fund fam-
ilies. TTuang et al. (2011) investigate the effects of risk shifting on
fund performance, They find that risk shifting is either an indica-
tion of inferior managerial ability or is motivated by agency issues.

to show that both outperformers and underperformers
increase relative risk, whereas intermediate perform-
crs lower relative risk.

Khorana (1996, 2001} and Chevalier and ElhbDI"l
(1999} study the effects of manager turnover using
empirical specifications that assume a monotonic rela-
tion between risk and prior performance. Kempf et al.
(2009} empirically show that fund managers who face
high employment risk reduce fund risk. Guided by
our theory, we empirically show the effects of employ-
ment risk on risk taking controlling for the predicted
nonmonotonic relation between relative risk and prior
performancc. '

We present the model in §2. In §3, we derive the
manager ‘s incentive structure. In §4, we derive the
main testable implications of the theory. In §3, we
present our empirical analysis. Section 6 concludes.

We provide proofs of all propositions in the online

Appendix A. In the online Appendix B, we present
an alternate model in which the manager’s portfo-
lio choices are unobservable, but it leads to the same
testable implications. We present the results of empir-
ical robustness tests in the online Appendix C. The
online appendices are available at http://www.rmi
.gswedu/faculty /subramanian.shiml

2. The Model

We consider a particular investment objective cal-
egory (for example, aggressive growth, long-term
growth) with a large number of funds so that we can
focus on a representative fund without loss of general-
ity. The investigation of objective categories with large
numbers of funds is consistent with the descriptive
statistics of our sample. As in Berk and Green (2004),
we consider a partial equilibrivim setting in which
the benchmark is passive and represents an alternate
investment opportunity available to investors with a
risk that is representative of funds in the objective
category.

We model the actions of fund investors, fund com-
panies, and fund managers. There arc two periods
with dates 0, 1, 2. Fach period is divided into equal
subperiods that are delined by intermediate dates 0.5
and 1.5, respectively. Because we focus on calendar-
year risk-taking behavior, we hereafter refer to each
period as a “year” and the two subperiods as the first
and second halves of the year. Figure 1 shows the
model timeline.

The fund company chooses the fund’s fee and
investors allocate capital to the fund at the beginning
of each year, that is, at dates ( and 1. The fund man-
ager chooses the fund’s portfolio at the beginning of
each half-year, that is, at dates (1, 0.5, 1, and 1.5. The
manager has the ability to generate returns in ¢xcess
of the benchmark (before costs and fees) in cach
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Figure 1 Model Timeline

Fund company

allocate capital.

chooses portfolio
for subperiod
[0, 0.5].

chooses fec for Compuny capital based on
5 a
first year. Investors can replace manager’s
) i Manuager manager if {incumbent or new) .
Company and chooses her perecived perceived ability. Manager chooses
rr;uneﬁ;er’b:lr rain over I iopaliclox P ubility is —»  Manager and #|  porttolio for
I lfs M‘u{;wcr subperiod sufficiently company bhargain subperiod [1.5, 2].
P JRaLuY [0.5, 11 low. Company over surplos.

chouses fee for
second year,

Investors allocate

Manager chooses
purtfolio for
subperiod 1, 1.5]. -

Date 0.5

half-year. There is imperfect, but symimetric, informa-
tion about the manager’s ability. Investors observe the
manager’s portfolio choices and competitively allo-
cate capital to the fund at dates 0 and 1 based on their
assessments of the manager’s ability. The competitive
allocation of capital by investors generates a surplus
for the fund. The manager and the fund company bar-
gain ex post over the surplus generated by investors’
capital allocation to determine their respective pay-
offs in each year. The fund company can replace
the fund manager at date 1 if the manager’s per-
ceived ability is sufficiently low. In our theoretical and
empirical analyses, we focus on the manager’s choice
of the fund'’s relative risk—the standard deviation of
the fund’s return in excess of the benchmark—in the
second half of each year in response to her relative
perfornance—the return in excess of the benchmark—
over the first half.

We adopt the perspective of studies in the “incom-
plete contracting” literature in which explicit con-
tracts between the company and the manager are
not enforceable and their respective payolfs arc deter-
mined through Nash bargaining. As discussed in
this literature, explicit contracts may be impossible to
enforce because the manager’s relative performance,
portfolio choices, and reputation may be nonverifiable
by a third party such as a court of law.

As a result of Nash bargaining, both the com-
pany and the manager receive nonzero proportions of
the surplus generated by the competitive allocation
of capital by investors. Consequently, the company
and thce manager both have incentives to increase
the surplus. Further, because the company receives
a nonzero proportion of the surplus that is deter-
mined by the manager’s ability, it also has incen-
tives to replace the incumbent manager with another

manager of higher perceived ability to increasc her,

payoff. However, becausc outside investors earn com-
petitive returns regardless of the manager’s ability,
they have no incentives to incur the fixed costs asso-
ciated with replacing the manager. It is, therefore,
important to model the company and the manager
as distinct agents for the manager to face nonzero
employment risk. .

We. model the publicly observable relative perfor-
mance of the manager before operating costs and man-
agement fees (which are also publicly observable) in

each half-year. The relative performance is defined as

the excess return over the benchmark earned by the
manager before costs and fees over the half-year. Let
R(f+0.5) denote the return over the half-year [¢, t +
0.5]; £ €{0,0.5,1,1.5} of the fund (before operating
costs and fees) and R, mark(f + 0.5) be the corre-
sponding return of the benchmark. The relative per-
formance of the manager over the half-year t, t+0.5];
te10,0.5,1,15} is

r(£+0.5) = R(t +0.3) = Rypnotunac (£ +0.5),
te{0,0.5,1,1.3). (1)

In our subsequent analysis, we directly model the rel-
ative performance process r(-) so that our results only
depend on this process. As noted earlier, there are a
large number of funds in the objective category so that
a particular fund’s portfolio choices and performance
does not affect the passive benchmark.

At each date £ £{0,0.5, 1, 1.5}, the manager invests

the fund’s asscts in her choice of portfolio or strat-
egy, which, for simplicity, is either a high relative risk
strategy or a low relative risk strategy. Relative risk is
defined as the standard deviation of the fund’s rel-
ative performance, that is, the standard deviation of
the fund’s return in excess of the benchmark, We can
show that relative risk is also equal to the standard

Tis
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deviation of the fund’s return relative to the average
return of all funds in the objective category. Tn other
woids, the definition of the fund’s relative risk dges
not depend on whether its return is measured rela-
tive to the passive benchmark or with respect to the
average return of all funds in the objective category
(details available upon request).

The fund’s relative performance (before costs and
fees) over the half-year |f,1+40.5] is

r(t+05)y=Im(t)+ ()N, t<{0,05,1,1.5}, {2
where N is a standard normal random variable. The
normal random variables that determine the relative
performance over the various half-years are indepen-
dent. We use the same letter to denote them to aveid
cluttering the notation.

In (2), or(t) = oy, and m(f) = m,, if the manager
chooses the high relative risk strategy, and o (1) = o,
and m(l) = My, if the manager chooses the Tow

relative risk strategy. The parameters, o, %,
Tpins Wi @@ known constants with o, > T

M pax > By, > 0. The manager’s sirategy (or relative
risk) choice is observable, and it is common knowl-
edge that the fund’s relative performance is given
by (2). However, as discussed earlier, the manager’s
strategy choice is nonverifiable and, therefore, non-
contractible. In the online appendix, we show that our
implications are robust to an alternate model in which
outside investors cannot observe the manager’s port-
folio choices, :

The expected relative return under the high relative
risk strategy differs from the expected relative return
under the low relative risk strategy. In other words,
because the benchmark with respect to which returns
are measured is noisy, relative risk contains a sys-
tematic component that affects the expected relative
return. The parameter [ in (2) is the manager’s ability
that is unobservable to all agents and is given by

I=E[nty"r(t+05)], (3)

where E,[.] denotes the expectation with respecl to
the"hypothetical omniscient agent who knows the
manager’s ability. It follows from (3) that

] - ”Imax [ max (t + D 5)] == J"f711-|11-1'E [ mln(t+()5)]f
e{0,05,1,1.5}, (4

where #. (f + 0.5) and 7 (t + 0.5) denote the
fund’s relative performances over the half-year if the
manager choose the high and low relative risk strate-
gies, respectively. Hence, the manager’s ability is the
true expected relative return she generates in cach half-
year under either strategy J weighted by the risk adjust-

ment factor ml, or M, ! depending on whether she

chooses the high or low relative risk strategy, respec-
tively. In other words, the manager’s ability is the true
risk-adjusted expected relative return she generates.

All'agents (including the manager) have a common
prior assessment of the manager’s ability at date 0
that is normally distributed with mean p{0) and vari-
ance 5(0)%, that is,

Prior on I~ N{u(®), s()*). (5)

Outside investors care about the risk-adjusted
expected relative performance of the fund. Consis-
tent with the above discussion, their valuation of the
fund’s relative performance under either strategy is

F. m(H ™ r(l +0.5)],

where L[| denotes the expectation with respect to
the information available to all agents at date f &
(0,0.5,1,1.5}), which compriscs the history of the
manager’s observed reclative performance and her
portfolio choices. In other words, analogous to the
CAPM, outside investors value the fund’s relative
performance under either strategy as its conditional
expectation weighted by the risk-adjustment factor
m(t) 1. It follows from (2) that

EE‘IHT’E{LXTH‘LGX(]'L + 05)] = El[ nun mm(t + 0. 5)]
~ L) = plt). (6)

Hence, investors” valuation of the fund’s relative
performance under either strategy is equal to the
manager’s expected ability as perceived by all agents
conditional on their information at date ¢ € {0, 1, 2},
which we refer to as her gverage perceived ability or

reputation. The manager’s average perceived ability,

p{t), at any date is, therefore, the expected risk-
adjisted relative return she generates over the fol-
lowing half-year. Because the expected risk-adjusted
relative return equals the manager’s average per-
ceived ability regardless of the fund’s risk choice, out-
side investors arc indifferent to the fund’s relative
risk. Qur subsequent analysis shows that the man-
ager, in contrast, has incentives fo alter the fund’s
relative risk to influence investors’ assessment of her
ability and thercby her payoffs. We henceforth drop
the subscripts “max” and “min” denoting the fund’s
relative performances under the two strategies.

By the above discussion, all agents are symmet-
rically informed and they rationally and correctly
incorporate their knowledge of the manager’s strat-
egy choices and the parameters 0., M., Toinr Pliin
in forming posterior assessments of the manager's
investment ability based on their obscrvations of her
relative performance. Define

Cs(B?=Var,[l], te{0,05,1,135], (7)
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which is the variance of the manager’s ability as per-
ceived by all agents at date t € {0,0.5,1,1.3]. The
following lemma describes the evolution of the man-
ager’s average perceived ability and its variance.

Lemma 1 (Thi Evorution oF TiiE MANAGER'S ER-
CETVED ARTLITY).

(a) The manager’s soerage penewed ability evolves as
follows:

D2 (t) + m(B)s(H)?r(t +0.5)
a (P2 4+ m(t)s(1)? !
tel0,05,1,1.5,. (8

The evolution of the manager’s
can be rewritten as

average perceived ability
m(t)s(t)?

Vo (L) +m(e)?s(t)?
= m(h +5,(ON (), ©)

it +0.5)

= plt)+

where N is a standard normal random variable.
(b} The wvariance of the manager's perceived ability
evolves as follows:
o (1)2s()?
a{t) + m(t)s(1)?’

s(t+0.3)° = (10)
The following lemma provides a necessary and
sufficient condition on the parameters o.., M.
Gimin. Wi that characterize the two strategies, which
ensures that the standard deviation of the change in
the manager’s average perceived ability in any half-
year is higher under the high relative risk strategy.

LimMA 2 (STANDARD DEVIATION OF (CHANGE TN
AVERAGE PERCEIVED ABILITY). The condition
]ﬂméx

(‘rm X

Minin (11)

Tnin

is necessary and sufficient to ensure that the standard devi-
ation, 5,(1), of the ecolution of the manager’s average per-
ceived ability in half-year [t, F 4+ 0.5 (see (100} s higher
under the high relative risk strategy.

Condition (11) implies that the expected relative
return per unit of relative risk is higher for the high
relative risk strategy; that is, the high relative risk
strategy has a higher “relative” Sharpe ratio. Recall
that because the benchmark is noisy, relative risk has
a systematic component, so a change in relative risk
leads to a change in expected relative return. Con-
dition (11) is required to ensure that the standard
deviation of the evolution of the manager’s perceived
ability is higher under the high relative risk strat-
egy because the manager’s portfolio choices and the
paramctcrs oy, Mo, O

min s rpmax s

winr T are observable by,

outside investors. In the online appendix, we describe
an alternate model in which the manager’s portfo-
lio choices-arve not observed by outside investors. We
show there that the standard deviation of the evo-
lution of the manager’s perccived ability is always
higher under the high relative risk strategy without
any additional conditions.

3. Fund Size, Fund Flows, Manager
Payoffs, and Employment Risk

We first investigate the relationship- between fund
investors and the fund company and derive the equi-
librium assets under management as well as the
fund’s fee in each year. We then analyze the bargain-
ing game between the company and the manager and
derive the manager’s payoff in cach year. Finally, we
characterize the manager’s employment risk by exam-
iming the company’s decision (o replace her at date 1.

3.1. The Allocation of Capital by Investors and
the Assets Under Management

As discussed in the previous section, diversified

investors care aboul the risk-adjusted expected rela-

tive return of the fund. As in Berk and Green (2004},

there are decreasing returns to scale in fund manage-

ment so that the fund’s operating costs are increas-

ing and convex in the assets under management. To
make the timeline of events concrete, the fund’s oper-
ating costs are sunk and investors pay management
fees at the beginning of cach year. Because the market
for capital provision is perfectly competitive,-in equi-
librium, investors allocate capital to the fund until the
risk-adjusted expected relative retum to investors net
of costs and fees is zero.

The fund’s operating costs as a function of the
assets under management are represented by the

" increasing and strictly convex function C{-): |0, ce) —

[0, ¢), and the marginal operating costs function
C'(+) satisfies C(0) = 0, C'(x0) = oo. We further
assuime that C(-}) exists and is strictly negative,
that is, C'{(-) is strictly concave, which implies that
although the fund’s marginal vperating costs increase
with the fund’s size, their rate of increase declines
with the fund’s size. The decline of the marginal oper-
ating costs with the fund’s size could, for example,
arise from economies of scale.

ProrosTioN 1 (THE FUND’S FEE AND AssETs UNDER
MANAGEMENTY). In equilibriun, Lhe fund's fee foP'(t) and
the assets under management q°P'(#) at date t € {0, 1) are
given by

) = (€)™ 2B 00 (12)
. C(g™ (1)
reo=[w0- S0 e 03
where g (t) is increasing and convex for u(f) € (0, o).

b

g - W
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All' our subsequent results only depend on the
assets under management being increasing and con-
vex in the manager s average perceived ability. There-
fore, to simplify expositinn we henceforth assume
that the manager’s average perceived ability is posi-
tive 5o that the fund has nonzero assets.? For tractabil-
ity, we assume that the operating costs are given by

Clg)=kqg+gglog(g), whereg=0,k=0. (14)

From (12), (13), (14}, and because E () = u(f), we
obtain the following expressions for the equilibrium
assets under management §°°*(t} and the fee f°°'(1) at
date t < {0,1, 2}

g (£ = Aexpl((2u(D))/g),
Cfy =g, tel0, 1},

From (13), we note that the fund’s fee is a constant
that does not depend om the manager’s perceived
ability, which is consistent with a fund’s fee not vary-
ing significantly over time* Hence, as in Berk and
Green (2004), fund flows and the assets under man-
agement are the primary mechanism through which
managers are compensated for their skills. From (14)
and (15), the fund’s operating costs and fees per unit
of asscts under management are given by

FTE + CH)/g7' (1) = 2u),

3.2. The Manager’s Payoffs

The manager and the company bargain over the total
payoff Y{(t) = F(£)g°" (1) = gq°P'{#) generated by the
flow of assets at date ¢ [0, 1} (recall from (15} that
JePH (1) = g is the fee per unit of assets under man-
agement). Their respective payoffs are determined by
Nash bargaining. If the bargaining process ends in
disagreement, the company and the manager incur
personal costs represented by proportions &;, 0 =
(0, 1] of the surplus. Both the company and the man-
ager only incur costs in the current year |£, t +1) upon
disagrecoment. We assumc that & -+ 8; = 1 so that there
is a loss in total surplus if the company and the man-
ager cannot reach an agreement. The company and
the manager ar¢ risk neutral with zero discount rates.
The following lemma shows that the manager’s pay-
off at the beginning of each year is affine ifi the total
surplus,

A:E‘ (g‘m«"g;

(15)

10,1} (16)

*This entails little loss of generality as we show later because the
manager is replaced with high probability if his avérage perceived
abilitv falls below a positive threshold

*The fact that the equilibrium fee is constant in cur model is, of
cowrse, a consequence of the parametrization (14). We can, however,
show that for a more general operating costs function satisfying our
assumptions, the dynamic variation of the fund's fec is relatively

- small compared with the dynamic variation of the assets under

management.

Lemma 3. The manager’s payoff 1)(
conditional on not being replaced is

By at date t € {0, 1}

P(t)y=hexp (Z#f:ﬂ) =hexp(cu(t)), fe {0,1,2}, (17)

where b =0 and ¢ =2/g = 0 are constants.

The manager’s payoff in each year is, therefore,
increasing and convex in her average perceived abil-
ity at the beginning of the year. Because the company
and the manager bargain over the surplus, the com-
pany also receives a nonzero PTCIPOTtiOTl Of the SLT-
plus. Consequently, as we now show, the company
has incentives to replace the manager with another
manager of higher perceived ability and, therefore,
increase its own payoff.

3.3. The Manager's Employment Risk

At date 1, the fund company can replace the manager
with another manager of higher perceived ability. The
company incurs search costs to find a replacement,
and the probability of finding a new manager is @
(0, 1). If the manager is replaced, she incurs personal
costs § = 0, that is, her futurc payoffs upon lcaving
the fund are equal to her future payoffs if she were
to continue with the fund less the costs 8. (For exam-
ple, we could assume that the manager joins another
identical fund after incurring search costs 8.)° The fol-
lowing proposition describes the manager’s employ-
ment risk. :

ProrosiTion 2 (THE MANAGER'S EMPLOYMENT
Risk). There exists a coustant threshold I, such thaf the
manager is replaced at date 1 with nonzero probability o €
(0, 1) if and only if her average perceived ability (1) = 1.

The presence of proportional search costs associated
with finding a replacement ensures that it is worth-
while for the fund company to replace the incumbent
only if her perceived ability is sufficiently low. We
note that « is the probability of the manager being
replaced conditional on her average perceived abil-
ity u(f) being below the threshold [,. Therefore, the
probability that the manager is replaced at date ¢+ 1
as seen at date [ is alProb,fu(t + 1) < [;], where t €
{0, 1} and Prob, denotes the conditional probability at
date £.

As in “reputation concerns” maodels, if the man-
ager receives no payoff at the terminal date 2, then
she is indifferent to her choices of relative risk in the
second year because her payoff in the second vear,
P(1), only depends on her average perceived ability,
(1), at the beginning of the year. To pin down the

*Our results also hold if the manager’s personal costs from being
replaced at any date are proportional to her payoff at that date if she
continues with the fund.
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manager’s relative risk choices in the second year, we
assume that the manager receives a terminal payoff
from her “outside options,” Note that the manager’s
payoffs upon disagreement in the bargaining process
with the company at date t € [0, 1} and her payoff
from being replaced at date T are essentially the pay-
offs she derives from her outside options at that date.
Consistent with these payoffs being increasing and
convex in the manager’s average perceived ability, we
assume that the manager’s terminal payoff at date 2 is
also increasing and convex in her average perceived
ability w(2) at date 2, that is,

P(2) = D(r(2)), (18)

where D(-) is an increasing, convex function. The
incorporation of a terminal payoff for the manager
pins down the manager’s risk choices in the sec-
‘ond year but does not alter any of the model’s main
testable implications that relate to the manager’s rela-
tive risk choices in the second. half of the first year in
response to her performance over the first half.

4. The Manager’s Relative
Risk Choices.

The manager chooses the fund’s relative risk in each
half-year to maximize her expected future payoffs;
that is, her relative risk choices solve

sup E[P(O)+P(1) — 8Ls Lyry<, + P )]
o(MEl vmin, vaxt 1210, 0.5, 1, 1.5}
=] sup E[P(0)+P(1}—adl ., +P(2)].

@ (E)E (Tpmin s Tenax b 1E{0, 0.5, 1, L5

(19)

The manager’s objective (19) incorporates the man-
ager’s ability to alter the fund’'s relative risk in
each half-year. The third term inside the expectation
reflects the personal costs 8 > 0 that the manager
incurs if she is fired at date 1 so that her futurc
payoff is lowered from P(2) to P(2) — 8. The indica-
tor functions 1g,.,.11,4,.;, reflect that the manager is
fired with nonzero probability only if her average per-
ceived ability at date 1 is below the threshold I,

To maintain a tight link with our empirical analy-
sis, we examine the manager’s relative risk choices in
the second half of each year in response to her prior
performance over the first halt. The following propo-
sition describes the manager’s relative risk c‘hmcec, in
the second half of year 2.

PROPOSTTION 3 (Rerarive Risk OvER HALF-YEAR
[1.5, 2]). Suppose that condition (11) holds. The manager
always chooses the high velative risk strategy in the half-
year [1.5, 2] regardless of her performance over the first
half of the year [1,1.5].

The manager’s payoff at the end of the second ycar
is increasing and convex in her average perceived
ability by (17), and she faces no employment risk. If
condition (11} holds, it follows from Lemma 2 that the
standard deviation of the evolution of the manager’s
average perceived ability is higher under the high rel-
ative risk strategy. Consequently, it is optimal for the
manager to choose high relative risk in the half-year
[1.5, 2] regardless of her performance over the first
half of the year. 1If condition {11) does not hold, the
standard deviation of the evolution of the manager’s
average perceived ability is higher under the low rela-
tive strategy, so it is optimal for the manager to choose
low relative risk in the half-year [1.5, 2].

We now derive the manager’s optimal relative
risk choice over the second half of the first year in
response to her performance over the first half,

- Proprositron 4 (RELATIVE Ri1sK CHOICES OVER HALF-
Year [0.5, 1]). Suppose that condition (11) holds. (a) There
exist two threshold levels poin, Bmac Mmin < Mmax O the
manager's average perceived ability, p{(0.5), at date 0.5
such that the manager chooa'eq low relative visk over the
half-year [0.5, 17 if 1(0.5) € (Mo Mo} @1 high relative
risk otherwise. (b) If the manager faces no employmenl risk
(ad = 0}, she chooses high relative risk.

Proposition 4 implies that the manager’s rela-

tive risk choice in the second half of the first year

[0.5, 1] varies nonmonotonically with her average per-
ceived ability at date 0.5. The nonmaonotonic relation
between relative risk and average perceived ability
follows from the interplay among three factors: (i) the
manager’s payoff at date 1 is convex in her average
perceived ability by (18); (i) she faces employment
risk at date 1 (Proposition 2); and (iii) if condition
(11) holds, the standard deviation of the change in her
average perceived ability is higher if she chooses the
high relative risk strategy (Lemuma 2).

Suppose that condition (11) holds so that the stan-
dard deviation of the evolution of the manager’s per-
ceived ability is higher under the high relative risk
strategy. 1If her average perceived ability at date 0.5
is sufficiently high, her probability of being replaced
at date 1 is low. In this case, the manager exploits
the convexity of her payoff structure by choosing the
high relative risk strategy. If the manager’s average
perceived ability at date 0.5 is low, the manager has
“little to lose” and, therefore, gambles by choosing the
high relative risk strategy to increase the probability
that her average perceived ability at date 1 will be
above the termination threshold /, {sce Proposition 2).
At intermediate levels of the manager’s average per-
ceived ability, the presence of employment risk makes
it optimal for the manager to choose the conserva-
tive low relative risk strategy to reduce the probability
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that her average perceived ability will fall below the
termination threshold 1.

Proposition 4(ly) shows that in the absence of
employment risk, the manager always chooses high
relative risk because of the convexity of her payoff
in her avcrage perceived ability. Hence, cmploymient
risk plays a crucial role in driving variations in relative
risk choices, or risk shiftinyg.

By (8), the manager’s average perceived ability at
each date increases with her prior relative perfor-
mance. Proposition 4 therefore implies that under
condition (11), there is a U-shaped relation between
the manager’s choice of relative risk in the second
half of the first year and her performance over the
first half. In our two-period model, the manager is
“young” in the first year and “old” in the sccond.
In this context, Proposition 3 implies that experi-
cnced managers are more likely to choose high rel-
ative risk. If condition (11) in Lemma 2 does not

hold, the standard deviation of the change in the

manager’s average perceived ability is higher under
the low relative risk strategy. in this case, the rela-
tion betwceen relative risk and prior performance is
inverted U-shaped. Although we cannot directly ver-
ify whether condition (11) holds in the data, our

. strong empirical support for a U-shaped relation in §4

suggests that condition (11) holds at least on aver-
age in the data. The alternate model presented in
the online appendix, in which the manager’s port-
folio choices arc not observed by outside investors,
unambiguously predicts a U-shaped relation between
relative risk and prior performance without any addi-
tional conditions.

In the following discussion, we assume that condi-
tion (11) holds. By Proposition 2, the conditional proba-
bility that the manager will be replaced at date 1 based
on the information available at date 0.5 is

Conditional Termination Probability
= alys[p(l) <14, (20)

where the subscript on probability denotes that it is
the conditional probabilify at date 0.5. By (8), the
managcer’s average perceived ability at date 1, u(1),
declines with her average perceived ability at date (.5,
(0.5). Henee, Proposition 4 directly leads to the fol-
lowing corollary.

CoroLLary 1 (RELATIVE Risk AND PROBABILITY
OF FUTURE TrrMiINATION), There exist threshold wal-
UES P s Pinescr Pinin = Prnax OF the manager’s probability of
future termination p such that the manager chooses the low
(high) relative risk strategy if P € (P, Pmax) @04 the high

(lozr) relative risk stralegy otherwise.

The fellowing proposition shows thé effects of the
degree of convexity of the manager’s payoff structure

and her employment risk on the relation between rel-
ative risk and prior relative performance.

ProrosiTion 5 (CONVEXITY, EMPLOYMENT RIsK, AND
ReLATIVE Risk Crorces). The intermediate inferval of
values (W, Moa) Of the manager’s average perceived
ability at date 0.5 for which the manager chooses low rel-
ative risk (see Proposition 4) decreases with the degree of
convexity ¢ of her payoff structure (see (18)) and increases
with the manager’s employrent risk od.

By the intuition for Proposition 4, the U-shaped
relation between relative risk and average perceived
ability arises from the interplay between the convex-
ity of the manager’s payoff in her average perccived
ability and her employment risk. An increase in the
degree of convexity of the manager’s payoff struc-
ture increases the manager’s incentives to choose the
high relative risk strategy. Ccmsequently, the inter-
mediate range of values of the manager’s prior rcla-
tive performance over which she chooses low relative
risk shrinks. An increase in a8 increases the effects
of the manager’s “employment risk” on her choice
of relative risk, that she chooses low relative risk
over a wider range of values of her pr1or relatwe
performance.

5. Empirical Analysis

5.1. Testable Hypotheses _
The resuits in the previous section lead to the follow-
ing festable hypotheses.

Hyvorursis 1. There is a U-shaped relation between a
manager’s ( fund’s) choice of relative visk and her (its) prior
relative performance.

HyPoTHESIs 2. Relalive risk declines with any factoy
that raises the level of ex ante employment risk for the
manager, ceteris paribus.

Hyrotuesis 3. A fund manager’s probability of terwi-
nation decrenses with her prior relative performance. There
is o U-shaped relation between future relative visk and the
conditional probability of future termination.

Hypothesis 3 directly examines the importance of
cmployment risk as a driver of risk-shifting behavior.

The intuition underlying the U-shaped rclative
risk—prior performance relation and Proposition 5
also suggest additional testable hypotheses. Ceteris
paribus, an increase in the convexity of the man-
ager’'s payoff structure increases her propensity to
raise relative risk at all levels of prior performance.
Her marginal propensity to increase relative risk is,
however, greater at extremes of prior performance,
thereby leading to a more convex or “steeper”
U-shaped relation between relative risk and prior per-
formance. On the other hand, an increase in the man-
ager’s cmployment risk increases her propensity to
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lower relative risk at all levels of prior performance.
Her marginal propensity to lower relative risk is,

however, greater at intermediate levels of prior per-

formance, thereby again leading to a more convex
or “steeper” U-shaped relation. 1The above arguments
lead to the following additional testable hypotheses.

Hyrorursis 4. Any faclor that increnses (decreases)
the convexity of the fund flow-performance relation also
increases (decreases) the convexity of the U-shaped relative
visk—prior velalive performance velation.

Hyroruesis 5. Any factor that raises (Jowers) the level
of employment rvisk for the manager, ceteris paribus,
increases (decreases) the convexity of the U-shaped relative
visk—prior relative performance relation.

5.2. Data Description

Because our testable hypotheses relate to the actions
of fund managers, our empirical analysis is at the
individual manager level. The data we usc arc
from January 1997, 1998, 1999, 2000, 2001, and 2002
Morningstar Mutual Funds Principia. From this data
set, we obtain a sample of all the funds that are in
existence as of December 1996, 1997, 1998, 1999, 2000,
and 2001.* Note that the sample also includes funds
(along with their current and past managers) that
were liquidated during the years 19972002 thereby
mitigating survivorship bias. For each fund in this
sample, Morningstar provides biographical informa-
tion and starting and ending dates for all managers
who were associated with the fund, that is, current as
well as past fund managers. We obtain the biographi-
cal information on all managers who were associated
with a fund from January 1996 until December 2001.
For each manager, we collect the monthly returns of
the fund(s) she manages over the time horizon con-
sidered. The observations, thus, are at the individual
manager level.

Following Chevalier and Ellison (1999), we use age
as a proxy for a manager’s experience and calculate
age from cither graduation or birth year. Because we
do not have information on the birth or the gradu-
ation year for a significant number of managers, the
size of the sample is substantially reduced in tests
where the manager’s experience is an independent
variable. We group managers in two different ways in
our tests:

() Investment objectives: aggressive growth (aggres-
sive growth and small company funds combined),
growth, and growth income (growth income and
equity income funds combined);

® Morningstar stopped reporting detailed data at the manager level
g PP P g 2
in 2002,

(ii) Morningstar categories (large growth, mid-cap
growth, small growth, large blend, mid-cap blend,
small blend, large value, mid-cap value, and small
value). _

Morningstar reports funds’ data at the share class
level. The different share classcs of the same fund are
backed by the same portfolio of assets. Because we
are interested in the risk-taking behavior of portfolio
managers, we aggregate multiple classes of the same
fund to avoid multiple counting.” To build a databasc
at the portfolio level, we weight each observation for
the share classes by the total net asset of each class:?

Table 1 presents descriptive statistics for the funds
in the sample grouped by investment objectives.
Table 2 presents descriptive statistics for the man-
agers. There is substantial variation in the ages of
managers in our sample, with the average age being
approximately 45 years. The relative risk choices of
the managers (the standard deviation of monthly
returns in cxcess of the median return of funds with
the same objective) appear to be consistent with the
objectives of the funds. Table 3 presents descriptive
statistics of manager turnover in our sample. As in

Chevalicr and Ellison (1999), we characterize a man-

ager turnover event as one where a manager is asso-
ciated with a fund in a particular year but is not
assaciated with it in the following year and either
manages a fund with fewer assets or does not appear

in the sample. The uncenditional average probability -

of termination in any year across the various fund
classifications varies from a low of 16.58% (182 /1,098)

for the year 2000 to 23.02% (259/1,125) for the year

1999. The overall termination probability is, therefore,
almost 20%, which suggests that employment risk is
likely to be an important determinant of managerial

risk choices. .

5.3. Resulis of Tests

We first test Hypotheses 1 and 2 from §5.1 by exam-
ining the relation between future relative risk choices
and prior performance. ‘

5.3.1. Relationship Between Future Relative Risk
Chaices and Prior Performance of Fund Managers.
We follow a number of prior studies (Brown et al.
1996, Chevalier and Ellison 1997} by cxamining
calendar-year risk-taking behavior. The dependent
variable in these tests is, therefore, each manager’s
relative risk choice over the second half of each calen-
dar year. The relative risk is the'standard deviation of

" To determine which share classes belong to the same portfolio, we
usc a malching algorithm based on names, and then we check the
results with the asset turnover data. Multiple share classes belong-
ing to the same portfolio have the same asset turnover ratio.

8 Index funds arc excluded from the sample.
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Tabfe 1 Selected Characteristics of the Equity Fund Sample: 1997-2002 Morningstar Mutual Fund Pringipia

Number of
Year funds

End of year total
assets (5 million)

Average return
(annual) (%)

Average expense
ratio {annual} (%)

Panel A: Aggressive growth (fotal number of funds: 2,249)

1997 ars 66%.30 20.50 1.4
1998 443 545.84 2.84 1.39
1999 ¢ 455 674.82 40.24 . 1.38
2000 472 738.90 1.23 1.38
2001 506 561.27 —2.76 1.36
Overall average 636.40 11.79 1.38
Panel B: Growth (total number of funds: 4,628) .
1997 651 944,48 25.27 1.31
1998 775 1,077.78 19.56 1.30
1999 - 913 1,261.24 29.88 1.29
2000 ' 1,038 1,200.56 —2.16 1.29
2001 1,251 881.25 —12.78 1.25
Overall average 1,069.64 8.63 1.28
Panel C: Growth and incame (total number of funds: 2,294)
1997 413 1,636.94 28.21 1.08
1998 d 454 1,903.46 17.16 1.07
1999 471 2.121.97 13.38 1.09
2000 487 1,920.14 —-0.02 113
2001 469 1.802.62 779 1.11
Overall average 1,883.27 9.65 110
Panel D: All investmant objectives
Total sample 9,171 1,166.91 9.65 1.26

Nutes. The sample includes open-end U.S. equity funds that have an abjective of aggressive growth, growth, or
growth and income, &s provided by Morningstar Mutual Funds Principia January 19972002, Multiple share classes
belonging to the same fund are aggregated at the portfolio level. Returns are annualized fraom monthly returns. To
be incfuded in the table, a fund has to exist for 2 whela year and have monthly returns and year-end total asssts
informaticn available. In subsequent analyses, samples might be cifferent due to diffarent data requirements. Index

funds are excluded from the sample.

the monthly returns in excess of the category median
over the half-year (tracking error).

We make two points regarding our relative risk
measure. First, standard deviations based on monthly
observations can be relatively noisy. Although the
estimation error can be reduced by using more fre-
quent observations (we only have monthly data),
such observations may still be contaminated by other
sources of noise such as market microstructure noise
that are smoothed out at more aggregate levels. Sec-
ond, the risk of a fund’s portfolio can change due to
active rebalancing by the manager or duc fo changes
in the risks of the individual securities in the portfolio.
From a theoretical standpoint, how risk changes occur
is not important because the manager ultimately cares
about the risk of the overall portfolio. In other words,
the manager could achicve her target risk because the

risks of individual stocks change-and/or by actively |

rebalancing the portfolio.”
We denote the relative risk over the second half of
e B o
the year for manager i in year ¢ as ‘T;(,h[) . We also show

% Far these reasons, we belicve that tests using mutual funds hold-
ing data {for example, see Huang et al, 2011) would support our
hypotheses,

specifications where we control for the relative risk in
the first half of the calendar year, which is denoted as
U,;(flf) . In these tests, multiple share classes associated
with the same fund are aggregated at the portfolio
level. (All our results hold if we treat individual share
classes as independent observations.)

The main independent variable is the manager’s
standardized performance rank over the first half of
cach year. We denote the standardized performance
rank of manager 1 in the first half of year t as RK“{
We compute the standardized rank by first determin-
ing the actual rank of the manager relative to other
managers in the same fund segment and then divid-
ing the rank by the number of managers in the seg-
ment. The standardized rank, therefore, takes vailucs
in (0, 1] with the top performer getting a rank of one.
To test for a U-shaped relation, we also include the
square of the standardized performance rank SQR.K,”J,
as an independent variable. Finally, as in Chevalier
and. Ellison (1999), we include the logarithm of the
manager’s age (Ln MAGE, ;) as a proxy for the man-
ager’s experience.

We use pooled OLS regressions to test the relation
between relative risk over the second half of cach year
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! Tahle 2 Descriptive Statistics of the Individual Manager Sample

Relative risk (%)

Number of
i Year managers Manager age First semester (monthly) Second semester {(monthly)
Pancl A: Aggressive growth (total number of managers: 4,028)
1997 611 43.9 2.79 2.08
1998 786 447 2.00 313
1999 840 ' 443 3.56 3.40
2000 _ 8a3 4506 7.08 412
2001 928 46.1 4.07 ) 2.95
Overall average 449 4.01 ) 319
Panel B; Growih (total number of managers: 8,005)
1997 1,043 44.8 2.00 02
1998 1,240 451 1.78 2.69
1999 1,617 45,0 3.02 2.75
2060 1,890 45.4 5.65 3.49
2001 : 2,215 457 162 2.89
Overall average 453 347 2.6
Panel C: Growth and income (total number of managers: 3,950}
1997 _ 669 45.1 . 1.22 1.29
1998 750 455 1.13 1.80
1989 209 449 _ 2,15 1.67
2000 268 45.2 3.03 1.99
2001 854 46.8 2.29 ) ) 1.68
Cverall average 456 2,02 1.70
: Panel D: All investment objectives
Total sample 15,983 452 3.25 265

Notes. This fable presents descriptive statistics of our sample of individual fund managers abtained from Momingstar Mutual Funds
Principia January 1997-2002. Multiple share classes belenging to the same fund are aggregated at the portfolio level, The variable age
is calculated aithar from the year of hirth of the manager (if it is available) or inferred from the graduation year of the manager. Relative
risk for the first semester (second semester) is the standard deviation of monthly excess returns earned by the manager (reia‘uve to
chjective median in that month) over the first six munths of a year {last six months of a year).

and performance over the first half. Standard crrors of Table 4 presents the results of our analysis. For
coefficient estimates are corrected for clustering at the brevity, we only report the results for funds classi-
fund level. Following Chevalicr and Ellison (1999), we  fied by Morningstar categories because the resulis
include dummy variables for the calendar year and  are similar for funds classified by investment objec-
fund segment in all specifications. tives. In all five specifications, the coefficient of prior

Tahle 3 Descriptive Statistics of Manager Turngver

Panel A: Managers grouped by fund objectives

Year Aggressive growth Growth Growth income © Total

1997 43 {293} 9(] (470) a1 (311) 194 (1,074}
1993 _ 58 {309) a7 {474) 43 (301) 196 (1,084 I
1999 90 {334) : 89 (485) 80 (308) 259 {1,125) t
2000 50 (303) 92 (538) 40 (257) : 182 {1,098) G
Total 239 (1,239) 368 (1,967) 224 (1,175} ' 831 (4,381 C
Panel B: Managers grouped by Marningstar categories _ r
; > C
Year Large growth Medium growth  Small growth Large blend Medium blend  Small blend  Large value  Medium value  Simatl value Total ”
1997 26 (112) g {122) 20 {81) 64 (264) (7 ) 8 (54 26 (149} 3 (93) 13 (121 194 (1,074) r
1998 21{(123) 0(139) 25 {85) 34 (228) 9 (90} 10 (77) 22 (164} 15 (73) 20(105) 196 (1,084) a
1999 27 (148) 26 (120) 24 (100} 50 (233) 19 {76) . 26(93) 42 (169) 18 (84) 27(102y 259 (1,125) G
2000 a7 (170 4 (111) 10 (115) 45 (233) 2{83) ~  10(8B) 26 (184) 13 (71) 15 (93) 182 (1,058) 5
Total 111 (553) 9 (492) 79 (381} 193 (938) 49 (297) 54 (292) 116 (666) 55 (321) 75 (421) 831 (4,381) 5
Notes. This table presents descriptive statistics on manager turnover in our samgle. In each year, we present the number of terminations and the total number S
of manager-year ohservations (in parentheses). Multiple share classes belonging to the same fund are aggregatad at the portfolio level. k

i
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Table 4 Relative Risk Choices over the Second Half of Each Year and Petformance over the First Hait
Independent variables (1 (2} () {4 (5)
Dependent variable: q,‘lii—ﬂelati\fe risk in the second semester '
i 050250+ 0.4926 7+ 045002+
{0.00) (0.00) 10.00)
LnTNA, ; 4 —0.00049+ —0.00090++ -0.00055"* —0.00016 —0.00027
{0.00) (0.00) {0.00) (0.38) {0.28)
RK!; -0.02228 ~0.06595% —0.02520 —0.02324% —0.05858
; (0.00) {0.00} (0.00} (0.00) {0.00}
SQRK™ 0.01937 0.05820% 0.02185™ 0.02021+ - (05206
_‘ (0.00) {0.00} - (0.00) (0.00) (0.00)
L.n MAGE; , - (.00333 0.00229+ 0.00371*
(0.00) (0.04) {0.02)
EXF,, 0.48727" 0.84495+1
{0.00) {0.00)
TLOAD, ,_, —0.52149 —1.02586
{0.00) (0.00)
TURNQVER; ,_4{x1,000) 0.00001 0.00002
(0.40} (0.25)
FLOW, ,_,{% = 1,000) 0.00003 -0.00021
(0.87) (0.35)
LnFAGE, , 0.00057 0.00084
(0.15) (0.11}
TEAM, ,_, —0.0007¢ —0.00169+
{017 {0.02)
Segment and year dummies YES YES YES YES YES
R? (%) 53.66 24.73 51.87 5014 27.24
N ~ 11655 - 11,655 5,868 3,247 3,247

Notes. This table analyzes the retationship between the relative risk choices of managers in the second half of a calendar year and their
perfarmance over the first half. The sample includes managers of non-index U.S. Equity Mutual Funds contained in the Morningstar Mutual
Funds Principia January 1997-2002. Multiple share classes belonging to the sams fund are aggregated at the portfolio level. Funds are
classified according to Morningstar categaries. The dependent variable is the relative risk over the second half of a year ¢ {g; ‘2') The
independent variablas include the relative risk over the first half of the year ¢ (g, ”') and the logarithm of the fund’s total net assets at
the end of year f —1 {LnTNA; , ). A fund’s fractional rank {RK!")) represents the percentile performance rank relative to other funds with
the same investment obiective in the same period and ranges from 0 to 1. Fractional ranks are defined on the basis of raw returns over the
first semester within a fund segment for the year . To capture nonlinear effects we also include the squared term of a fund's fractional
rank (SQHK}“Q}. Also included in the regressions is the logarithm of manager's age in year { (Ln MAGE,; ), annual expense ratio over the
yeart —1(EXP, ,_.), total frant- and back-end loads over the year f —1 {TLOAD, ,_.), turnover ratio over the year  — 1 (TURNOVER, , ,),
petcantage new monay into the fund 7 in year f — 1 defined as FLOW, ,_. = [(TNA, ,_, /(1 + ARET, ;_)) — TNA; ,_,]/TNA, ;_;, wherg
TNA; , ; isthe fund i's total net assets at time ¢ — 1, and ARET, , , is the raw return of fund / inyear t — 1, and legarithm of fund’s age in
year f (Ln FAGE, ;). TEAM, , , is a dummy variable that takes the value 1 if the fund is managed by a team in year t — 1. The regressions
include fund segment and year dummies. The regression coefficients are estimated using pooled OLS regressions. The standard errors

of the estimates are corrected for clustering at the fund level {Rogers 1994). p-values are reported in pargnthasas.
we o and * indicate significance at the 1%, 5%, and 10% levels (wo-lailed tests), respectivaly.

perfermance, R_K_g, is significantly negative, whereas
the cocfficient of the squared prior performance rank,
SQRKS;, is significantly positive, suggesting the pres-
ence of a U-shaped relation between future relative
risk and prior performance. An examination of the
coefficients reveals that the minimum of the U-shape
occurs in the interior of the range of performance
ranks. IIence, the relation between future relative risk
and prior performance is, in fact, U-shaped over the
observed range of manager performance In all spec-
ifications where prior relative risk, (;r i, is included
as a conltrol variable, ils coefficienis are positive and
significant, indicating that there is a positive relation
between relative risk over the fivst and seeond halves

of each year. From Table 2, the mean relative risk in
the second ha]f-year is 2.65%. The coefficients of RKS%
and SQI’K in specification (4) suggest that the man-
agers who ChUObe the lowest relative risk choose a
level that is 50% (as a proportion of the mean rela-
tive risk) fower than the worst performers and 38%
lower than the best performers, which indicates that
the U-shape is economically significant.

In models (3)-(5), the coefficients of the logarithm
of the manager’s age are positive and significant.
The manager’s experience (proxied by age), thérefore,
increases risk taking over the entire range of prior per-
formance. The positive effect of the manager’s expe-
rience on level of relative risk taking in the second
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part of the vear is, therefore, consistent with Hypothe-
sis 2, According to our results, experienced managers
are less likely to be replaced and, ceteris paribus, are
more prone to increase relative risks. In subsequent
tests, we will show that more experienced managers
have lower termination probabilities.

. The specifications in Table 4 include “fund scg-
ment” and “year” dummies following earlier related
studies such as Chevalier and Ellison {1999}, In
Tables 4-A and 4-B in the online Appendix C, we
show specifications that additionally include man-
ager; fund, or fund family fixed effects. The U-shaped
relation is statistically and cconomically significant as
in Table 4. The coefficients of the log of the man-
ager’s age are no longer statistically significant at
conventional levels. There are a number of possible
{related) reasons for the lowering of statistical signif-

icance. First, because the “cross-sectional” dimension .

of our panel data set is large relative to the “time-
series” dimension, the inclusion of manager/fund
fixed cffects greatly increases “sampling variability”
and, therefore, the standard errors of estimated coef-
ficients. Including fixed effects when time-scries vari-
ation is not significant relative to the cross-sectional
variation may result in insignificant coefficients even
if the actual relation is significant. Second, because
the log of the manager’s age is slowly varying over
the time period of the sample, the inclusion of man-
ager fixed effects causes the coefficients of the log of
manager age to be poorly identified. Third, in spec-
ifications. that include the manager’s age, the sam-
ple size is significantly lowered. The inclusion of
manager/fund /tund family effects, therefore, further
reduces statistical power. .

We conduct several additional tests to examine the
robustness of the results of Table 4. To conserve space,
we present the results of many of these tests in
Tables 4-C—4-F in the online Appendix C. We describe
the findings {rom these tests here. First, our previ-
ous tests controlled for the relative risk in the first
semester to mitigate the possibility that the U-shaped
relation iy driven by funds that persistently devi-
ate more from the benchmark and, thereby, achieve
returns in the tails of the distribution of relative per-
formance. To investigate this possibility, we divide the
sample into three groups according to their relative
risk levels in the first semester (i.e., low, medium, and

high relative risk level). We study the risk-shifting

behavior of funds in each group (Table 4-C). The
evidence is consistent with the results of Table 4.
Second, the previous tests do not differentiate funds
according to their organizational structure (individ-
ual manager or tcam) and we treal multiple man-
agers for a singlé fund as separate observations. In
a team-managed mutual fund, it is not clear how

the incentives and employment risk affect each indi-
vidual member of a team. To address this issue, we
repeat our previous analysis for the subsample of
individually managed mutual funds and find simi-
lar results (Table 4-D). Third, we repeat our analy-
sis with the full sample (individually managed and
team-managed funds) with a feam dummy variable
and its interactions with the other major explanatory
variables. In all the tests, the coefficients of the team
dummy variable and its interactions are not signifi-
cant and do not affect the shape of the relative risk—
prior performance relation or the contribution of man-
aget’s experience to the level of risk choice. Fourth,

Table 5 Determinants of Empioyment Risk

Morningstar categories

Independent variables ' {1} {2)
Dependent variable: TERM, ,—Managerial termination dummy
RK, --0.9092= 0.8737*
{0.00) (0.00)
iy —4.7674 —4.4900
' (0.38) (0.43)
LnMAGE, , ~1.3961 1.5303*
{0.00) (0.00}
FLOW, ,_, —0.1735* 01813+
‘ {0.03) - {0.03}
EXP,, : 12.7500
_ (0.34)
AGEBD; 0.1879
. {0.44)
Segment and year dummies YES YES
Pseude R (%) 1.34 1.57
N 2,291 2,262

Notes. This table reports the results of estimating, at the beginning of any
year, the probability of termination of the manager over the next year using
logit regressions with year and segment dummies. The standard errors of the
astimates are corrected far clustering at the fund level. Funds are classified
according to their Morningstar categories (large growth, medium growth,
small growth, large blend, medium blend, small blend, large value, medium
vaiue, and small value). Multiple share classes belonging to the same fund
are aggregated at the portfolio level. The dependent variable is a dummy
variable that equals 1 when the managar is replaced during a given year
(TERM, ,}. A fund’s fractional rank {RK, , ,) represents its percentile perfor-
mance relative to other funds in the same segment and ranges from 0 to 1
where 0 indicates the bottom performer. In the table, fractional ranks are
defined on the hasis of a fund’s. one-year raw returns within a fund segment
for year t — 1. We include in the regression the annual expense ratio for
year t —1 (EXP, , , ), tha risk in year t — 1 (o;,_,) is the standard devia-
tion of the monthly returns in excess of the median monthly retusn for the

~fund's segment in year # — 1, and the logarithm of the managsr's age in

year { {Ln MAGE, ,). The variable FLOW, ,_ is the dollar amount {in billion}
of new monay into the fund 7 in year f — 1 and is defined as FLOW, ,_, =
{TNA.. /(1 +-ARET, ,_)) —TNA; ,_,, where TNA, ,_, is the fund £'s total net
assefs at the end of year { and ARET, ; s the raw return of fund 7 in year
t —1. Tha variable AGEGD, ; equals one when a manager’s age is above 60,
zero otherwise. The last two rows contain the pseude A* and the number of

.observaticns A, p-values are reported in parentheses.

=+ = and * indicate significance at the 1%, 5%, and 10% levels (two- -

tailed tests), respectively.
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we test for the U-shaped relation between future rel-
ative risk and prior performance using piecewise lin-
ear specifications instcad of a quadratic specification
~ (Table 4-E). We consider both three-segment and five-
segment piecewise linear specifications. The results of
these tests provide further evidence that the relation-
ship between relative risk and prior performance is,
indeed, U-shaped. Finally, we carry out robustness
tests using data at the fund-year level (Table 4-F).
Hence, multiple observations for various managers
belonging to the same fund are grouped into ome
unique observation. As a proxy for managerial expe-
rience we adopt the log of the average managers’
age belonging to the same fund (Ln AvMAGE, ). The
results are consistent with our previous evidence and
support our Hypotheses 1 and 2.

5.3.2. The Manager's Employment Risk. We now
directly test the importance of employment risk in
driving risk shifting by fund managers. We cstimate
the probability of future termination for a fund man-

-ager using a procedure similar to that in Chevalicr
and Ellison (1999). At the beginning of each year, we
estimate the probability that the manager is termi-
nated by the end of the year; that is, the manager
is not associated with the fund in the following year

" and either manages a fund with fewer assets or disap-

pears from the sample altogether. We use logit anal-
ysis (with standard errors corrected for clustering at
the fund level) to estimate this probability as a func-
tion of the manager’s prior relative performance. We

control for the prior relative risk choice of the man-
ager, 7, ;_;, the manager’s experience (proxied by her
age), and previous fund inflows.

Table 5 reports the results of our analysis. In all the
specifications, there is a significant negative relation
between the probability of termination and prior per-
formance and a negative relation between the prob-
ability of termination and the manager’s expericnce.
Following Khorana {(1996) we also study the effect
of past inflows on terminations (FLOW,, ;). Our
results document that past inflows are an important
determinant of managerial replacement decisions. To
account for the possibility that some of our man-
agerial departures may be motivated by retirements
and not terminations, we include a dummy wvari-
able for managers with an age equal or above sixty
(AGE80; ,). As shown in specification (2), retirement
decisions do not appear to drive our results. In fact,
the coefficient of the dummy variable is insignificant.
Finally, our empirical evidence shows that the fund’s
expense ratio does not have a significant cffect on
the manager’s termination probability. Overall, the
results of Tables 4 and 5 together support our testable
Hypotheses 1 and 2 in §5.1.

5.3.3. Relationship Between Relative Risk
Choices and the Probability of Termination. [he
results of Table 4 document a U-shaped relationship
between future relative risk choices and prior relative
performance. We now test Hypothesis 3 in §5.1 by

Tahle B Relationship Between Future Relative Risk and Termination Probability
Morningstar categories
Independent variables (1) (2) &) (4
Dependent variable: &, —Future relative risk
P_TERM, ;_, —0.09418" —0.06893+ 011118~ —0.08821~
{0.00) (0.01) (0.00} (0.00}
SQP_TERM, ,_- 16152+ 0.12102#+ 018724~ 015285
(0.01) (0.04) 0.01) {0.07)
FLOW. , , —0.00185% 0.00170"™
{0.00} {0.00)
Segment and year dummies YES YES YES YES
A? (%) 31.53 30.93 31.53 30.93
It 2,231 2,252 2,291 2,252

MNotes. This table presents the relationship between future relative risk choices and estimated termination probabilities from Table 5.
Funds are classified accerding to their Morningstar categories {large growth, medium growth, small growth, large blend. medium
blend. small blend, large value, medium value, and small value). Multiple share classes belonging to the same fund are aggregated
al the portfolie level. The regression coefficients are estimated using pooled OLS regressions with year and fund seqment dummies.
The standard errors of the estimates are corrected for clustering at the fund level {Rogers 1894). The dependent variable («, ,) is the
standard ceviation of the monthly returns in excess of the median manthly return for the fund's segment during the current year, In
specifications (1) and (2], the independent variable is the predicted termination probability (P_TERM, ,_;} from the corresponding
specification in Table 2. \We also include the squared termination probability (SQP_TERM, ._.}. In specifications (3) and (4), as an
additional explanatory variable we add the varizble FLOW, , , is the dollar amount {in billion) of new meney into the fund 7 in year
{—1andis defined as FLOW, ,_; = (TNA, ,_ /(1 +ARET,,_,)) - TNA, ,_: wherc TNA  , is the fund /s total net assets at time £ -1,
and ARET, ,_, is the raw return of fund 7 in pericd £ — 1. The iast two rows contain the A% and the number of cbservations 4. p-values

are reported in parentheses.

=~ and ¢ indicale significance at the 1%, 5%, and 10% levels (two-talled tests), respectively.
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Table 7 Determinants of Risk Shifting
Independent variables i (2} (3} (4}
i 047807 0.48727- 048388 0.45213
{0.00) (0.00) {0.00) (0.00)
LnTNA, , | —0.00037" ~0.00031" ~0.00020 —0.00020
{0.00) (0.02) {013y (0.25)
RK!" —0.09604++ —0.02855"" —0.03800" —0.07960
(C.00) (0.00) {0.00) (0.27)
SQRK!; 008893~ 002463+ . 0.03392 0.06770
(0.00) (0.00) {000y (0.40)
EAMILY, , —0.00887+ —0.00813 - —0.00664*
(0.00) (0.00) {0.02)
EXP, ¢ 4 —0,17664 0.07064
(0.31) (0.80)
Ln MAGE; , 0.01033
(0.08)
RK"!+ FAMILY, ,_, 0.02787++ _ 0.02459+ 0.01348*
: {0.00 (0.0) {0.08)
SQRK!" « FAMILY, , —0.02120" —0.01812 ~0.01280
{0.00) {0.04) {0.17)
RK" « EXP, ,_, 1 27709 1.35208™ 0.54117
{0.00) {005 {0.58)
SQRKY «EXP,,_, —1.,35035% —1.23561= —0.59064
{0.00) (0.04) {0.48)
RK" « Ln MAGE, , 0.01495+ —0.02853
(@01 {0.21)
SQRK]') « Ln MAGE, , —0.01358" 0.02565
{0.07) {0.22)
Segment and year dummies YES YES YES YES
R? (%) 50.76 55.02 54.49 - 5112
N 4,903 7,896 5,991 2,962

fotas. The table analyzes the effects of determinants of the fund flow—performance relation and employmert risk on the relationship

between the future risk choices and prior performance of managers. The sample includes managers of non-index U.S. Equity
Mutual Funds contained in the Morningstar Mutual Funds Principia January 1997-2002. Multiple share classes belonging to the
same fund are aggregated at the portfelio level. Funds are classified according to iheir Mormingstar category. The regression
coefiicients ara estimated using pooled OLS regressions. The standard errors of the estimates are corrected for clustering at the
fund level (Rogers 1994). The dependent variable is the relative risk ovar the second semester of year f (fr,'ﬁ’]. The independent
varlahles include the relative risk over the first semaster of the year ¢ (¢') and the logarithm of the fund total net assets in the
previous year (Ln TNA; ;). A fund's fractional rank (RK}T}] represents the perceniile parfarmanca rank of the fund relative to other
funds with the same investment objective in the same period and ranges from 0 to 1. Fractional ranks are defined on the basis, of
rav returns over the first semester within a fund segment for the year . To capture nonlinear effects we also includs the squared
term of a fund's fractional rank (SORK''}). Also included in tha regressions are the annual expense ratio for year ¢ — 1 (EXP, ,_.),
the togarithm of manager's age in year t {Ln MAGE,}, and a dummy variable that takes the value of ane if the fund famiiy has total
assets under management above the median family size for year ¢ — 1 (FAMILY, ,_;). The last two rows contaln the R and the
number of abservations AV. p-values are reperted in parentheses. :
+=+ -+ and * indicate significance at the 1%, 5%, and 10% levels (two-tailed tests), respectively.

investigating the relationship between a fund man-
ager’s relative risk choices and her probability of
termination from the fund in the future.

For each specification in Table 5, we infer the man-
ager’s probability of termination, P_TERM,; , , , and
then examine the relation between her fufure relative
risk choice and her probability of termination. The
results of the analysis when managers are grouped
by Morningstar categories are reported in Table 6. Tn
all four specifications, we find a negative and signif-
icant coefficient on P_TERM, , ; and a positive and

significant. coefficient on SQP_TERM,; ; , suggesting
that there is a significant U-shaped relationship
between the likelihood of choosing high relative risk
in the future and the termination probability. An
examination of the coefficients of P_TERM, ;,_; and
SQP-TERM, , , reveals that the minimum of the
U-shape occurs in the interior of the possible range
[0, 1] of termination probabilities. Combined with the
results of Table 5, these findings imply that outper-
forming (underperforming) managers are less (more)
likely to be fired and also choose higher relative risk.

1
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In summary, Table 6 supports Hypothesis 3 and show
the importance of employment risk in driving risk
taking by fund managers. -

5.3.4. Determinants of Risk Shifting. We now
empirically investigate Hypotheses 4 and 5 in §5.1
that relate determinants of the convexity of the fund
flow—performance relation and employment risk to a
manager’s risk-taking behavior.

We run tests very similar to those of previous stud-
ies such as Chevalior and Ellisuon (1997) and Sirri
and Tufano (1998) to analyze the relation between
the dollar inflows of new assets into a fund and its
prior performance. We consider dollar flows because

‘they directly determine the manager’s compensation.

Using both quadratic and piecewise linear specifica-
tions, we confirm that the relation Is convex. Further,
the degree of convexity of the fund flow—performance
relation decreases with the fund’s expense ratio.
Because the resuits are consistent with those reported
in previous literature, we. do not report them for
brevity.

Gervais et al. (2005) show that funds associated
with larger fund companies have less convex fund
fow—performance relations. Their results also suggest

-that managers of such funds have less incentive to

engage in risk shifting to influence investors” percep-
tion of their abilities. Both the above effects predict
a less convex U-shaped relation between relative risk
and prior performance. Consequently, our theory pre-
dicts that fund company size has a negative effect on
the convexity of the U-shaped relation.

Table 7 examines how the key factors that affect the
convexity of the fund flow—performance relation and
employment risk—the expense ratio, the size of the
fund family, and the manager’s age—affect the degree
of convexity of the U-shaped relative risk—prior per-
formance relation. First, we note that, in general, the
coefficient of prior performance, RKfl’,, is significantly
negative, whereas the cocfficient of the squared prior
performance rank, SQRK,m,, is significantly positive.
The U-shaped relation between relative risk and prior
performance is, thercfore, quite robust to the specifi-
cations used in these tables.

In specification (1), the coefficients of the interaction
between the squared prior performance rank and the
cxpense ratio and the intcraction between the squared
prior performance rank and the manager’s age are
negative and significant. The fund’s expense ratio and
the manager’s experience (proxied by age} therefore
bath lower the degree of convexity of the U-shaped
relation. In specifications (2} and (3), we see that fam-
ily size has a negative effect on the convexity of the
U-shaped relation between relative risk and prior per-
formance, which is consistent with our prediction.
Furthermore, the expense ratio continues to have a

negative effect on the convexity of the U=shaped rela-
tion. In specification (4), some cocfficicnts become sta-
tistically insignificant perhaps because of the signif-
icant reduction in the size of the sample when the
manager’s age is included as an independent variable.

- 6. Conclusions

We theoretically and empirically examine the effect of
incentives arising from compensation structures and
career concerns on the risk-taking behavior of fund
managers. We show that the interplay between a man-
ager’s incentives leads to a U-shaped relation between
her risk choices and prior performance relative to her
peers. Implicit incentives arising from employment
risk play a key role in driving this nonmonotonic
relation.

Qur empirical tests confirm the existence of a
U-shaped relation between future relative risk and
prior relative performance. Consistent with the the-
ory, we also show that older managers, who face
lower employment risk, choose higher relative risk,
ceteris paribus. We also document, for the first time,
a U-shaped relation between a manager’s likelihood
of choosing high relative risk and her probability of
future termination. Therefore, we empirically estab-
lish the importance of employment risk as a driver
of risk shifting by fund managers. Finally, we show
empirical support for the additional testable hypothe-
ses suggested by our theory that link determinants of
the convexity of the fund flow—performance relation
and employment risk to the degree of convexity of the
U-shaped relative risk—prior performance relation.
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