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ABSTRACT

It seems to be widely accepted that Jensen alpha fails to detect successful market tim-
ing funds spuriously indicating poor fund performance. Jensen (1972), Admati and Ross
(1985), Dybvig and Ross (1985), and Grinblatt and Titman (1989), (1995) attribute that to
an upwards biased estimate of the systematic risk of successful market timers. Therefore,
they recommend not to use alpha in external performance evaluation. In this paper, we
show that this conclusion is misleading. We set up a theory of delegated portfolio man-
agement in a mean variance framework with asymmetric information. Within this model
we prove that alpha is an unbiased performance measure even for market timing funds.
We show that the systematic risk for a fund investor consists of two parts: benchmark risk
and management risk resulting from the uncertainty about the skills of the fund manager.
We show that the extent of management risk depends on what fund investors know about
the fund manager’s trade record. Therefore, the performance of mutual funds depends
not only on the skills of the fund managers, but also on whether they publish their trade
record or not.
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|. Introduction

The measurement of the performance of mutual funds is an important issue for both investment
companies and fund investors. Investment companies pay fund managers partly based on their
performance [e.g. Admati and Pfleiderer (1997), Coles, Suay, and Woodbury (2000)] and
mutual fund investors chase fund performance [e.g. Patel, Zeckhauser, and Hendricks (1990),
Ippolito (1992), Gruber (1996)]. Whereas investment companies can judge the skills of a fund
manager by observing her trade record, fund investors typically do not have access to this

information. They only observe the record of the net asset value of a fund.

Most empirical studies on mutual fund performance use the information set of a fund
investor and estimate fund performance based on time series data of net asset value. The
classical performance measures are Jensen (1968), Sharpe (1966), and Treynor (1965). Al-
though widely used to test for superior information of mutual fund managers, these measures
are originally based on the CAPM which does not account for informational asymmetry. This
gave rise to plenty of controversy about whether the measures are appropriate for external
performance evaluation. Jensen (1972), Admati and Ross (1985), Dybvig and Ross (1985)
and Grinblatt and Titman (1989) argue that uninformed fund investors using these measure do
not correctly classify informed fund managers as outperforming. Admati and Ross (1985) and
Dybvig and Ross (1985) show that they occasionally assign a negative performance to fund
managers who choose portfolios which are optimized with respect to their superior private be-
liefs. Grinblatt and Titman (1989) attribute this result to an overassessment of the systematic
risk of successful market timers. Since fund managers seem to have market timing skills [e.g.
Ippolito (1989), Bollen and Busse (2001), Chance and Hemler (2001)], one has to conclude
that the classical performance measures are inappropriate for external performance evaluation.

Subsequently, Grinblatt and Titman (1993), Daniel, Grinblatt, Titman, and Wermers (1997),



Wermers (2000) suggested performance measures which overcome the drawbacks of the clas-
sical measures by focusing on fund holdings instead of fund returns. However, these holdings
based measures require the knowledge of the fund holdings and can be typically used only for
internal performance evaluation. Therefore, it is an open question which performance mea-
sure can be used for external performance evaluation, i.e. for investors not observing fund

holdings.

In our paper we question the common view that Jensen alpha is inappropriate for external
performance evaluation. We provide a theory of delegated portfolio management that recog-
nizes the link between fund management skills, informational asymmetries, and mutual fund
performance. The key contribution of our paper is to show that the risk associated with a state
contingent ("active”) mutual fund portfolio depends not only on the average risk level cho-
sen by the fund manager, but also on the information fund investors have about the portfolio
strategy. If the fund investors cannot observe managerial holdings, they bear the additional
risk about what the manager effectively does. Therefore, two fund investors with different
information sets bear different amounts of risk investing in the same fund. The optimal fund
trading strategy differs for the two investors and, ultimately, those two investors rightly assign

different performances to the same fund.

Since the Jensen alpha is an external performance measure we apply it for fund investors
who cannot observe the fund holdings. We show that the Jensen alpha is an unbiased perfor-
mance measure in the notion of Dybvig and Ross (1985) for those uninformed fund investors.
(i) A fund manager without private information plots on the security market line. (ii) The
performance of a fund manager with superior market timing information is positive provided
optimal fund behaviour. In this case, (iii) the performance of a fund manager is additionally
the higher the better the managerial signal is.

The results of our paper have three main implications: First, the Jensen measure can be used



for external performance evaluation. Second, fund managers deciding on the fund portfolio
have to incorporate what their investors know about fund holdings. Third, mutual funds can
increase their performance not only by doing a good research, but also by providing sufficient

information to their clients. The information policy of a fund matters.

The schedule of our paper is as follows. Secfign Il briefly reviews the critique on the
Jensen alpha. In Sectipn|lll we set up our model and derive efficient fund trading strategies.
In Section] I we show that the Jensen measure is unbiased given that (i) fund investors are
uninformed and (ii) fund managers act in the interests of their clients. We demonstrate that
the bias-in-beta component of the Jensen measure reported by Grinblatt and Titman (1989)

represents a risk premium for management risk. Seftjon V concludes.

Il. Market Timing and Performance Bias

In this section we briefly review the critique against the classical performance measures. We
outline the arguments using Jensen alpha as the performance measure, but the arguments apply
to other performance measures as well. For sake of clarity, we focus on a pure market timing
fund. We use a model similar to Grinblatt and Titman (1@9‘he random fund excess return,

Rp, is determined by the benchmark excess retRen,and the fraction of the fund portfolio

invested in the benchmark assep, ~

~

Re = WpRe 1)

1Grinblatt and Titman (1989) use large sample estimates of the paraméReis ERg], andBp in their
analysis. Since OLS estimation yields asymptotically unbiased estimates of these parameters [e.g. Grant (1977)],
the arguments in the remainder of the paper can be equivalently based on the large sample estimates or on the
true parameter values. We choose the latter throughout our analysis.




We assume the benchmark asset to be mean variance efficient with respect to public infor-

~

mation and to offer a positive risk premium|[fg| > 0). Since the fund manager is a mar-

ket timer, her benchmark holding is random and correlated with the benchmark return, i.e.

cov(Wp,Re) # 0.

Jensen (1968) defines mutual fund performance by the deviation of the expected fund

excess return, [Bp], from the security market line (SMLBpE[Rg]:

P = ElRe]—BrERe), @)
with Bp — % 3)

Assuming no fund fees and transaction costs, all portfolios based on public information plot on
the SML. Deviations from the SML occur only if the portfolio manager has private information

[Mayers and Rice (1979)]. Positive deviations indicate managerial skills.

Grinblatt and Titman (1989) argue that successful market timers might plot below the
SML spuriously indicating poor fund management. They demonstrate this result by decom-
posing the expected fund excess retufilRE into its determinants: the expected excess return

E[Wp|E[Re] of a portfolio with weights identical to the average fund holdingsyd#, and the

expected return component due to market timir{@?}&ﬂ

E[Re] = EMp|E[Re] +E[RS] (4)

with RS = (Wp — E[ip]) Re (5)

2See Eq. 3 of Grinblatt and Titman (1989). In the decomposition of Grinblatt and Titman (1989) the expected
return due to stock picking shows up as a third term. Here, this term is zero since we concentrate on pure market
timing funds.




Substituting[(#) into[(R) demonstrates that the performance measure of Jensen for a pure mar-

ket timer consists of two parts:

J = E[RL] - (Br—E[Wp])E[Re] 6)

Grinblatt and Titman argue that only the first componenf |n (6) measures the correct perfor-

mance of a market timing fund and propose their timing measure:
J;iming _ E[ﬁg] (7)

They attribute the second component[ih (6) to a bias-in-beta which occurs if one applies the
Jensen measure to market timing funds. Grinblatt and Titman show that the bias-in-beta term
is negative for a pure market timer, i.e. fund investors seem to overestimate the benchmark
exposure Bp > E[Wp]). It might even happen that the Jensen meagyre (6) is negative for

a market timer with superior information. Grinblatt and Titman demonstrate that external
fund investors (not knowing the fund holdings) are not able to identify the two components
in (6) separately. They conclude that the Jensen measure is biased for external performance
evaluation because it misjudges market timers to be poor performers. Similar conclusions are

drawn by Jensen (1972), Admati and Ross (1985) and Dybvig and Ross (1985).

We will question this conclusion in the remainder of the paper. We will show that the argu-
ments outlined above are based on an inefficient fund strategy. Assuming efficient managerial
behaviour, we will prove that (i) the Jensen measure is unbiased and (ii) the second component

in (6) is not a bias, but a risk premium.



l1l. Efficient Fund Portfolios

In this section we derive mutual fund trading rules which are efficient for fund investors.
We show that the set of efficient fund portfolios depends not only on the information set
of the fund manager, but also on the information set of the fund investor. In Subsge¢tion A
we present a model of delegated portfolio management. In Subsggtion B we derive efficient
fund portfolios given that fund investors know the fund holdings. In Subseciion C we derive
efficient fund portfolios given that fund investors do not know the fund holdings. In Subsection
[O]we compare the two sets of efficient fund portfolios and prove that they mutually exclude

each other.

A. Model Setup

Consider a fund manageP) who receives a noisy signaty, about the excess return of the

benchmark. Given this signal, the excess return of the benchmark asset is
Re = E[Re]+Me+p, (8)

whereyp is a noise termmg andyp are assumed to be independently and normally distributed
with zero mean and variances (@) > 0 and vafyp) > 0, respectively. The fund manager
uses her signal for market timing. She trades on her conditional beliefs about the benchmark

excess return:

Relmp ~ N (E[Re]+me,var(¥p)) (9)



We assume that the fund market consists of a large number of uninformed funds so that the
market share of informed funds is negligible. Therefore, the trading of informed funds has
no impact on the benchmark return. This view of the fund market is taken from Mayers and
Rice (1979). It has several important implications: (i) An informed fund manager can exploit
her private information without mitigating it. (i) Fund investors cannot infer the private in-
formation of informed fund managers from observable benchmark return. (iii) Fund investors
assign to each fund a zero ex-ante probability of being an informed fund. We further assume
that fund investors have no own private signal about the benchmark return, but know only the

unconditional benchmark return distribution:
Re ~ N(E[Re],var(ifp) + var(ye)) (10)

In addition, fund investors might observe the fund holdings. We denote the information set of
a fund investor by. Fund investors are risk averse (wkh> 0 as parameter of risk aversion)
and look for a fund which optimizes the tradeoff between their conditionally expected fund

return and fund risk:
- A -
® = E[RP’G]—EVEII’<RP|9) (11)

The assumption of mean variance preferences is taken to obtain analytical results. It should
be noted that (11) is a limitation of our analysis. Although the return of the benchmark is
normal, the fund return is not normally distributed due to the randomness of the fund holdings.
Therefore, the preference functign (11) is not equivalent to a more general expected utility

function.



We assume that there are no agency conflicts between fund managers and fund investors.
Therefore, the fund manager chooses the portfelione), which maximizes the preference
function (11) of the fund investor. Usinp|(1) we can rewrjite] (11) as:

® = E[w(ii)Rel6] — Hvar(w(iv)Relo) (12)

The portfolio problem in[(1]2) reflects the basic concept of mutual fund management: A fund
manager uses all her private informatiom, But chooses the fund portfoliefp), such that

it is optimal for the fund investorsTherefore, the optimal trading rule depends not only on
the market timing signal of the manager, but also on the inform#&iawailable to the fund
investors. To obtain tractable results we restrict our analysis to linear market timing rules,

W(mp) = ap + bpMp.

Since fund investors might differ with respect to their risk aversipwe will not focus
on a single optimal portfolio, but on the set of efficient fund portfolios. For this purpose,
we use the following definition of fund portfolio efficiency under asymmetric information:
A fund portfolio w(rfp) is said to be mean variance efficient for investors with information
set®, if there exists a parameter of risk aversion- 0 such thaw(rfip) for this investor is
the optimal portfolio among those using the signgl. "This notion of portfolio efficiency
is a generalization of the well known definition of mean variance efficiency in models with
homogeneous information. It should be noted that the set of efficient portfolios (using the
signalmp) depends here on the private information of the fund manag@on the information
of the fund investors about fund holdings. In the remainder of this section we will show how
the set of efficient portfolios depends on the amount of holdings information the fund provides

to the fund investors.



B. Informed Investors

If fund investors know the fund holding® & {w, }), the optimization problem of the fund

manager|{(12) can be written as:
~ A ~
@ = wi(mp)E[Rewi]— EV\flz(mP)V&r(REIWI) (13)

The moments of the benchmark return distribution are now conditional on the known fund

holdings. In Appendik A we show that those conditional moments are given as:

ERelwi] = pe+1ip (14)

var(Relwi) = var(Ye) (15)

Maximization of [18) then implies for the optimal trading rule of the fund manager:

~

E[Re] + Mp

Wi (me) Avar(Vp)

(16)

Note that informed fund investors can infer the private information of the fund manager by
observing the fund holdings. Therefore, publishing the portfolio holdings is equivalent to
publishing the signal. There is no information asymmetry between fund manager and fund

investors. Varying\ in (16) leads to the set of efficient fund portfolios:

_ ElRel +fe )\>O} (17)

n= et = S



C. Uninformed Investors

We now turn to the case that fund investors have no access to the fund holdings. This is
the typical situation for most fund investors. In this case, a fund investor knows only the

unconditional distribution of the benchmark return and (13) can be rewritten as:

®y = E[Re]—var(Re) (18)
A

—{E[Wu (p)2var (Re| M) } +var<wu (mP)E[§E|ﬁP]> }

= E|wu(e)E[Relriv]| - 5

The fund manager has to choose the trading rule such that she exploits here private information
in an optimal way, but has to keep in mind that the fund investors only know the unconditional

moments of the return distribution. The optimal trading rule is shown in Appéridix B to be:

(E[Re] +mp) (var(Re) — E[Re]?) + 2E[Re?

Wi (M) =
bire) A {var(\“/p) (var(IiE) +E[Re] g 2var(rﬁp)) + 2var(rﬁp)2}

(19)

If fund investors have no holdings information, the optimal trading rule (19) depends not
only on the parameters of the conditional benchmark return distribution of the fund manager,
E[Re] + mp and var¥p), but also on vaiip). Since uninformed investors cannot identify the
dynamics of the fund holdings, they bear additional risk about whether the fund manager is an
informed manager. vaip) accounts for this management risk. Varyh (19) leads to the

set of efficient trading rules given that investors are uninformed:

(E[Re] + 1) (var(Re) — E[Re]?) + 2E[Re]® |
N {vartie) (var(Re) + EIRe[2+ 2var(iv) + 2varw)2) * 7 0f 0

Ny = {V\fﬁ(mp)

10



D. Comparison

Using the results in the previous subsections, we are now able to prove our first main result

concerning mutual fund portfolio efficiency.

Theorem 1
A fund portfolio which is efficient for an informed fund investor is never efficient for an

uninformed fund investor.

Proof of Theorem
To prove Theorem |I| we consider a portfolio, Wi (ffp,X), which is optimal for an informed
investor with risk aversion parameter A. We then check whether this portfolio also belongs to

the set of portfolios, W (fMp,\), which are efficient for uninformed investors. Therefore, we

~

keep the parameter \ in @) fix, equate the two optimal trading rules vv,*(rﬁp,X) =W, (Mp, A)
according to (16) and (19), and solve for A:

(var(Re) ~ERe]”) + oy

var(Re) +E [Re] 2 1 2var(ifp) + 2var(fre)*

var(yp)

A= A

(21)

(21) shows the risk aversion coefficient A which an uninformed investor had to have so that
Wi (1fp, ) were also her optimal trading rule. Note that the numerator in depends on the
signal Mp. It follows that there does not exist a risk aversion coefficient A that satisfies
in every state of the world. Varying A>0in shows that such a risk aversion parameter A
never exists. Therefore, a trading rule that is optimal for an informed investor is never efficient

for uninformed investors, and vice versa. This proves Theorem [} u

This theorem has strong implications for delegated portfolio management. A fund manager

has to trade not only based on her own information, but also has to take into account what

11



the fund investor knows. The information of the fund investor matters even when fund man-
agers have superior information. In Appendix C we prove that it might even be the case that
uninformed fund investors are better off by following a simple benchmark strategy than by
giving the money to a better informed fund manager who ignores the information asymmetry

between manager and investor.

V. Mutual Fund Performance

We are now interested in the implications of our results in Se¢tion Il on mutual fund per-
formance measurement. We evaluate performance measures by means of their unbiasedness
in the sense of Dybvig and Ross (1985). We will show that both, the measure suggested by
Jensen (1968),

J = E[RD]—(Bp—EMWp])E[Re], (22)

and the market timing measure suggested by Grinblatt and Titman (1989),

3 = ERY), (23)

are unbiased measures of the performance of market timers. However, they have to be applied
by investors with different information sets. The Jensen meajsure (22) is unbiased if investors
are uninformed, whereas the measure of Grinblatt and Titman is unbiased for investors being

informed.

12



A. Informed Investors

We focus first on a fund investor who knows the fund holdings. For this investor, the systematic
fund risk of a pure market timing fund is equal tdA], the fraction of wealth the investor
expects the fund manager to invest in the benchmark asset [e.g Jensen (1972), Grinblatt and
Titman (1989), (1995)]. Substituting(\Ep] for Bp into (23) shows that the Jensen measure for

informed investors simplifies to:

~

Jlljnformed _ E[RE] (24)

Note that this measure corresponds not only to the market timing measire (23) of Grinblatt
and Titman (1989), but also to the holdings based measure of Grinblatt and Titman (1993) for

a pure market timer, c@Wp, Re):

~ ~

gnformed _gRT) = E[(Wp—E[WR])Re] = cov(Vip,Re) (25)

We now show that the Jensen measré (24) correctly classifies market timing funds, given that

fund investors are informed.

Theorem 2
The performance measure (24) is an unbiased performance measure in the notion of Dybvig

and Ross (1985) for a pure market timing fund, if fund investors know the fund holdings:

(i) It is zero for uninformed market timers,
(ii) it is positive for informed market timers who choose the optimal trading rule (I16), and

(iii) for those market timers it is the larger the better the information of the fund manager is.

13



Proof of Theorem?2
If the fund manager is uninformed, she chooses her holdings independent from benchmark
return, i.e. COV(Wp, IQE) = 0. From it follows immediately that the Jensen measure of

informed investors is equal to zero in this case. This proves statement (i).

If the fund manager behaves optimally with respect to the expected utility of her clients,

her trading rule is (I6)). Substituting (16) into we get:

JILnformed _ [(V\fr( p) — E[wj (IF P)])FNQE}

B E[Re] +mMp  E[Rg] - L

= & (i) Ry ) el + 7o ) (29)
_var(fe)

~ war((p)

@) is strictly positive provided that the fund manager has private information, i.e. var(fip) >

0. This proves statement (ii).

The amount of private information is determined by the variability of the market timing
signal, var(fp). The larger var(Ifp), the better is the information of the fund manager. Since

Var(fQE) = var(rmp) + var(yp), we can rewrite @) as:

Informed var(iip)
J A |var(Re) — var(p)] @7)

It is easily verified that increases monotonically in var(ffp). This proves statement (iii)

of Theorem u

Theorenj 2 shows that the Jensen measure (24) is a suitable performance measure when used
by informed investors for the performance evaluation of market timers. It assigns positive
performance only to informed market timers and it allows for fund rankings which mirror the

grade of managerial information provided fund managers choose the optimal traditig fule (16).

14



B. Uninformed Investors

We now turn to the case that fund investors do not have access to the fund holdings. Since
uninformed fund investors cannot identify the average benchmark expoBisg they have
to usePp given by [3) as systematic fund risk, instead. Theorém 3 summarizes our second

main result: The Jensen measlre (22) is unbiased if fund investors are uninformed.

Theorem 3
The performance measure (22) is an unbiased performance measure in the notion of Dybvig
and Ross (1985) for a pure market timing fund manager, if fund investors do not know the

fund holdings:

(i) It is zero for uninformed market timers,
(ii) it is positive for informed market timers who choose the optimal trading rule (I9), and

(iii) for those market timers it is the larger the better the information of the fund manager is,

provided that Var(F~QE) #E [ﬁE] 2,

Proof of Theorem3

Using the linearity of the managerial trading rule, the expected fund return and the fund
beta in @) are readily verified to be E[Rp] = a[kJ?PE[IiE] + by pvar(fp) and Bp = &) p +
bf]P{E[IiE]Var(rﬁp)} / var(yp), respectively. Inserting by p derived in Eq. in Appendix
the closed form solution for the Jensen measure 1s:

5 12
» = b1 e v >
- X N2
_ Var(mNP) . (var RE) —E [RE}Z) 00
Avar(Re) var(§p) (var(liE) +E[Re]*+ 2var(rﬁp)> + 2var(fip)?

15



From (28)) it follows immediately that the Jensen measure is equal to zero if the fund manager

does not get a signal, i.e. mp = 0 and consequently var(mp) = 0. This proves statement (i).

If the fund manager has private information, we have var(ffp) > 0. Since (29) only con-
tains variances and squared terms, the Jensen measure is strictly positive in this case, given

Var(liE) £E [IQE} 2. This proves statement (ii).

The grade of managerial skill is determined by the size of var(fp). Since var(Re) =

var(mMp) + var(Yp), we rewrite the Jensen measure (29) as

b = (Var(f*E) -E ['iEﬁz
b — - (30)
Avar (Re) {(var(lig) —E [FNQE]2) n ‘\'/2:%2‘;) . (var(fQE) +E [QE]2>]

N—

It is easily verified that @) increases monotonically in var(ffp), for var(Re) # E [Re| 2. This

proves statement (iii) of Theorem[3| [

Theorenj B shows that superior market timing information makes mutual fund managers plot
above the SML, given they choose the optimal trading fulé (19). An informed market timer
plots below the SML only if she chooses a wrong trading strategy. A negative Jensen alpha
may occur if the fund manager uses the trading rulé (16) which would be optimal if fund
investors were informed, but fund investors in fact are uninformed. Then, the Jensen measure
correctly assigns a bad performance to this fund manager, not because she is uninformed, but

because she used the wrong trading strategy.

Our results seem to contradict previous findings of Dybvig and Ross (1985), Admati and
Ross (1985), and Grinblatt and Titman (1989) in this respect. They show that the Jensen
measure| (22) of informed market timers might exhibit a negative alpha and attribute this to a

biased performance estimate. However, they derive their result using a trading strategy which

16



is optimal given the private information of the fund manager. This strategy is the same as
the optimal strategy for informed investofs {16). As shown by Thegrem 1, such a trading
strategy is not optimal for uninformed fund inveslﬂr§ince the Jensen meas(22) is an
external performance measure, i.e. based on the assumption that investors cannot observe fund
holdings, Dybvig and Ross (1985), Admati and Ross (1985), and Grinblatt and Titman (1989)
all derive their results based on a erroneous trading strategy. Therefore, a negative alpha of
informed market timers does not result from a bias-in-beta, but from an erroneous trading rule

of the fund manager.

C. Comparison

As shown in Subsections| A and B, fund investors differing with respect to their information
have to use different performance measures. They assign different Jensen alphas to the same

fund. We now analyze the reason for this to appear.
Ap = Jlljnformed_ Jgninformed _ (BP . E[Wp]) E[ﬁE] (31)

The difference in[(31) is equal to the bias-in-beta term in Grinblatt and Titman (1989). In the
remainder we will argue that this term does not reflect a bias in beta, but an additional risk
premium for uninformed fund investors. For this purpose we decompose the systematic fund

risk borne by uninformed fund investors.

Corrolary 1

The systematic fund risk consists of two components if fund investors are uninformed:

31t would only be optimal if the fund investor observed the signal of the fund manager, or, at least knew that
the manager is informed. This is the implicit assumption taken by Dybvig and Ross (1985). However, investors
are then no longer uninformed.

17



(i) The systematic risk the investor would bear if she were informed, and

(ii) additional systematic risk reflecting her uncertainty about whether the fund manager is

informed.

Proof of Corrolary 1
First, we expand the systematic fund risk of uninformed investors (3| by the average bench-

mark holding of the fund, E[Wp)|:

cov((Wp — E[Wp]) Re, Re)

Pp = ENpJ+ var (Rg)

(32)

Since informed investors observe fund holdings, E[Wp]| is their systematic risk (see the argu-
ments in Subsection [A). Therefore, E[\Wp| quantifies the systematic risk the investor would

bear if she observed the fund holdings. In Appendix[D we show that (32)) can be rewritten as:

ZWP

omg

Bp = E[Wp|]+E B—"r;’]z] E[Re] +E{

} var(Rg) (33)

Since the fund manager is a market timer, the sum of the second and third component on the

RHS of (33) is generally different from zero, and Bp # E[Wp]. u

The additional systematic risk always occurs when fund investors are uninformed. Using (5)

and [32) we rewrite the Jensen measpré (22) as:

s
P = E[@]—%E[ﬁg]. (34)

(34) highlights that market timing has two effects on mutual fund performance, given that
investors are uninformed: First, market timing increases the expected fund retuv[ﬁﬂ,'t]y E

Second, it increases the systematic risk for the uninformed investor BREGRE ) /var(Re).

18



Comparing|(23) and (34) shows that the additional systematic risk occurs only for uninformed
investors. According td (32) this risk results from the fact that uninformed investors cannot
identify the dynamics of the fund holdings. Therefore, she cannot observe whether the fund
manager has a private signal. In contrast, if investors are informed no management risk shows
up. Informed investors can immediately infer the manager’s private signal by observing the
fund holdings. Thus, the performance differerjcg (31) between informed and uninformed in-
vestors does not result from a bias in beta. It is a risk premium due to the uncertainty of the

uninformed investor about the trading strategy of the fund matﬂiger.

V. Conclusion

Whether the classical performance measures based on the CAPM [e.g. Jensen (1968), Sharpe
(1966)] on theoretical grounds correctly identify successful market timing as superior perfor-
mance has been the focus of a good deal of academic controversy. Successively, Jensen (1972),
Admati and Ross (1985), Dybvig and Ross (1985), and Grinblatt and Titman (1989), (1995)
have pointed out that classical performance measures based on the CAPM provide upwards
biased estimates of fund risk and, therefore, downwards biased estimates of fund performance

for successful market timers.

In this paper we have questioned this common view. We have presented a model of del-
egated portfolio management under asymmetric information. We have showed that two in-
vestors, one observing the fund holdings and the other not, bear different amounts of risk in-

vesting in the same fund. Therefore, the optimal trading strategy and, finally, the performance

4A related intuition is that if the fund manager were uninformed, she had to invest a fr@etiithe fund
portfolio in the benchmark asset in order to generate an expected fund retufRedf Bince we assume the
market share of informed fund managers to be negligible, uninformed investors ex-ante rationally expect the
fund manager to have invested this fractfn~ E[Wp] in the benchmark asset.

19



of a fund depends on what investors know about the fund holdings. We then have proved
that the Jensen alpha for uninformed fund investors satisfies all conditions for unbiasedness,
which we have taken from Dybvig and Ross (1985): Alpha assigns a positive performance to
market timers who have superior private information, and only to those. And provided optimal

behaviour of fund managers, it is the larger the better informed a market timer is.

The results presented in the paper provide interesting insides into mutual fund manage-
ment. Fund managers have to take into account if their investors observe the fund holdings
when deciding on the fund composition. Moreover, investment companies can increase the at-
traction of successful mutual funds by providing sufficient fund holdings information to their
clients. And finally, uninformed fund investors do not unintentionally discriminate market
timing funds when using the classical CAPM based performance measures as, for example,

Jensen alpha.
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Appendix A

In this Appendix we prove Eg5. [L4 apd| 15. Using her fund holdings information the investor makes the

following linear regression of the benchmark excess refenpn the fund holdingsy; :
Re = &g+01W+& (A1)

Since the managerial trading rule is line@in (AI) is a standard error term. Using the conditional
expectation oRe given the observation ofy in (AI) and the linearity of the managerial trading rule,

w (Mp) = & p + by pp, the benchmark return inference conditionahinis:

E[Re/wi] = E[Re]+ 31 (W —E[W])
_ ERd+ b.lp (ap + by pifp — 2y p) (A2)
— E[Rg] +1p

The inference of the benchmark return variance conditionaljois given by the residual variance of

the linear regression if (Al),
var(Relwi) = [1—R]var(Re), (A3)

whereR? is theR-squared of the regressidn (A1). Using the definitioRafquared, the linearity of the

managerial trading rule, and Equatipf (8), Rxequared in[(AB) simplifies to:

R - cov(by pfip, e +¥p)?
Var(bhpﬁb)var(ﬁE)
bf pvar(ifip)?
- b? pvar(me) var (Re ) A9
var(ip)
var (Re)
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Substituting [(A4) in[(AB), the inference of the benchmark return variance of informed fund investors

is:
var(Relw)) = {1‘(25(1}2}\/31«@ (A5)
= var(yp)
Appendix B

In this Appendix we prove Eq:j.Q. Replacing the fund weighi$mp) by the linear trading strategy

ay p + by pMp and subsequently using the independenceparidyp, we rewrite the expected utility

in (18) as:

®y = aypE[Re]+ by pvar(e) (B1)
_%{(atzJ,PJbeZJ,PVar(ﬁb))Vaf(VP)Jr(au,Peru,pE[IiE]) var(ihp) + 20 var(mp)z}

The first order conditions of (B1) are:

::;up = E[Re] — A {aypvar(yp) + (aup+ by pE[Re) var(ip) } =0 (B2)
aatzup = var(ifp) {1— A [by pvar(¥e) + (au p + bu pE[Re]) E[Re] + 2by pvar(ife)| } =0 (B3)

Solving [B2) and[(BB) fomy p andby p and using vaiRe ) = var(ifp) + var(yp), the parameters of the

optimal trading strategy are

1 E[Re] (var (Re) + E[Re?)
agp = 1 7 - (B4)
A var(¥e) (var( ) +E[Re] 4—2var(mp))+2var(mp)2
~ ~ 12
bp = % var(Re) — E [Re] (B5)

. var(¥p) (var(IiE) [IiE] T 2var(mp)) + 2var(imp)?
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Substitutinga; p andhy; p according to[(B}#) and (B5) intay, (M) = & p + bY) pife yields Equation
9.

Appendix C

Since the fund manager in this case does not act optimally in the interests of her clients, we first deter-
mine the optimal proportion of wealth for uninformed investors to invest in the fund. Substituting a

multiple a of the managerial trading rulg (16) info {18), the resulting problem is to chmeseas to

maximize:
- .
A, [var(vp) [E[Re]?+ var(mp)] + 2var(e) [2E[Re]? + var(p)]
——qa =
2 A2var(yp)2
Solving [C1), the optimal proportion of wealth to invest in the fund is:
o var(ye) [E[Re]?+ var(ip)] ©2)

var(ye) [E[Re]2 + var(ifp)] + 2var(ifip) [2E[Re]2 + var(fip) |

Substitutinga* according to[(CR) back int¢ (C1), we get the maximal utility of uninformed investors

from a fund investment:

[E[Re]2 + var(iip))*

Dy (0w (M) = . . .
2\ [var(yp) [E[Re]2+ var(fp)] + 2var(iip) [ZE[RE]2+var(rﬁp)H

(C3)
Using [C3) and the expression for the expected utility from a passive investment into the benchmark

asset, [Re]/ {2\ [var(fip) + var(Jp)]}, the difference in expected utility is:

var(fip) [ (var(Re) — E[Re]?) (E[Re]? + var(ip)) — ZE[F“QE]“}
2\var(Re ) [var(vp) (E[Re]2+ var(iip)) + 2var(iip) (2E[Re]? +var(mp))}

A(®y) = (C4)
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This difference is negative provided that (&) < E[Rg]?. It is also negative for some parameter
constellations where véRg ) > E[Re]?, depending on the grade of managerial skills{fgf). Only if
var(Re) > 3E[Re]?, we have thaf\(dy) > 0 for every vafiip) > 0.

Appendix D

We prove Eq[}]S in two steps: First, we determine @ivRe, Re) and second we use these results to
verify (33). Central to our proof is a mathematical property of the covariance operator often referred to

as Stein’s Lemma [see e.g. Losq and Chateau (1982)].

Lemma 1
Suppose f(X) is a N-dimensional continuously differentiable function, f : RN — R, X is a N-dimen-

sional multivariate normally distributed random vector, andY is a normally distributed random variable,

then
f(X)]
cov(f(X),Y) = E {aa(x)] cov(X,Y) (D1)
Here % denotes the N-vector of the derivatives of f(X) with respect to the X;, i = 1,...,N, and

cov(X,Y) is the N-vector of the covariances, cov(X,Y),i=1,...,N.

From Lemmﬂl, coWipRe, Re) can be decomposed into

cov(WeRe,Re) = E F(WPRE)] var(Re), (D2)

6mp
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where we have usdg: = Mp + Jp and, consequentlgme /ORe = 1. The derivative in the expectation
operator on the right hand side (RHS)DZ) can be writtenmas %RE, and using some covariance

algebra,[(DR) becomes

cov(WpRe,Re) = {E[WP]JFEB\:;] E[F?E]Jrcov((((;\r/rv;),ﬁ.;)}var(ﬁ.;). (D3)

Applying Stein’s Lemma again to covariance on the RH$ of (3)] (D3) simplifies to

cov(WeRe,Re) = {E[WP]JFE[ZV;';] E[§5]+E[(§nvg’]var(§5)}var(§5), (D4)

where we have again usédtp/0Re = 1. We now verify Eq[ 38 with[(D}4). Since[@p]var(Re) =
cov(E[We]Re,Re), we rewrite (D4) as

0%Wp

o

cov((Wp —E[We]) Re,Re) {a\rvp

ar () E ] E[ﬁE]+E|:

o ] var(Rg). (D5)

Substituting[(Dp) into[(32) then yields Hq.|33 in the paper.
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