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Abstract

We propose a model of delegated asset management that can explain the following
empirical regularities observed in international markets: (i) the presence of home bias, (ii)
the lower proportion of mutual funds investing domestically, and (iii) the higher ability
and market value of mutual funds investing domestically. In the model, heterogeneous
fund managers choose whether to specialize in domestic or foreign assets. Individual
investors are uncertain about managers’ abilities to generate abnormal returns, and they
are more informed about domestic markets than foreign markets. As a result, they are
better able to evaluate the ability of managers who specialize in domestic assets. This
makes domestic investments less risky and generates home bias. Home bias is magnified
by the managers’ specializations: since ability is rewarded more in the domestic market,
higher ability managers invest domestically, making domestic assets more attractive to the

investors.
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1 Introduction

Nowadays a large share of international investments is executed by portfolio managers in
financial institutions. By 2009, mutual funds, pension funds, and other financial intermediaries
had discretionary control of about 75 percent of the US equity market.! However, most
models of international finance rely on individual investors. We propose a partial-equilibrium
model of delegated asset management that can explain the following empirical regularities
in international markets: (i) the presence of home bias, (ii) fewer mutual funds investing
domestically than internationally, and (iii) the higher ability and market value of mutual
funds investing domestically.?

The model relies on two arguably reasonable assumptions, which are supported by empir-
ical observations. First, individual investors have more precise information about domestic
markets (see Ivkovich and Weisbenner, 2005; Malloy, 2005; Bae et al., 2008), while profes-
sional portfolio managers are equally informed about all markets. Second, there is unobserved
heterogeneity in portfolio managers’ ability to generate abnormal returns (see Chevalier and
Ellison, 1999; Gottesman and Morey, 2006).?

More precisely, we study a two-period economy with two types of assets: domestic and
foreign. In the first period, each manager chooses to specialize either in domestic or in foreign
assets, and the decision as to which type of assets to specialize in is irreversible. Then,
individual investors allocate their capital across managers based on imperfect signals about
these managers’ abilities. After the first period, they observe the excess returns generated by

each manager, update their beliefs about the managers’ abilities, and decide on the second-

! According to the Commission on Corporate Governance of the New York Stock Exchange (July 23, 2010,
p. 12, http://www.nyse.com/pdfs/CCGReport.pdf).

?See French and Poterba (1991), Tesar and Werner (1995), and Ahearne et al. (2004) for evidence on home
bias. Ahearne et al. (2004) find that the share of domestic equity in the US portfolio in the year 2000 is around
88 percent, while its share in the world portfolio is 50 percent. See Chan et al. (2005) and Hau and Rey (2008)
for the remaining two regularities.

3The model is closely related to theories of delegation of portfolio management decisions such as Berk and
Green (2004), Kothari and Warner (2001), Lynch and Musto (2003), Basak et al., (2007), Cuoco and Kaniel
(2011), Mamaysky et al. (2007), Wei (2007), Dang et al. (2008), Garcia and Vanden (2009), and Glode (2011).



period allocation of capital. In what follows we describe the main findings of the paper.

Our model generates home bias. In the model, individuals invest via equally informed
mutual funds and are equally informed about the funds’ abilities to generate excess returns.
However, investors update these beliefs using information on funds’ excess returns. Since they
know more about the domestic market, they identify with higher precision the abilities of
funds that specialize in domestic assets. This in turn allows investors to allocate capital more
efficiently among such funds and makes investments in domestic assets more attractive.

More interestingly, home bias is magnified by the reaction of managers to this initial
asymmetry: i) since investors channel more capital to domestic assets, managers have higher
incentives to specialize in those assets; ii) since investors can more precisely identify the
abilities of funds specializing in domestic assets, better managers have the highest incentive
to invest domestically. As a result, in equilibrium the most skilled managers specialize in
domestic assets. Clearly, this incentivizes investors to channel even more capital to domestic
assets.

The endogenous specialization by managers—in particular, the fact that managers with
higher abilities specialize in domestic assets—allows us to generate two other findings consis-
tent with empirical regularities.

First, managers specializing in domestic assets generate higher abnormal returns; as a
result, they attract more capital. Hence, our model predicts that the market value of mutual
funds specializing in domestic assets will be higher.

Second, our model predicts that there may be fewer mutual funds specializing in domestic
assets than those specializing in foreign assets. If a manager with average ability invests
domestically, she will compete directly with high-ability managers; hence, she is likely to
receive only a small fraction of the capital going to domestic assets. If she invests in foreign
assets, however, she will directly compete with low-ability managers, thereby receiving a large

fraction of the capital going to foreign assets. Hence, average-ability managers prefer to



specialize in foreign assets, and the equilibrium number of funds specializing in domestic
assets decreases.

The idea that asymmetric information of individual investors about markets can explain
the equity home bias puzzle is not new (see Gehrig, 1993; Brennan and Cao, 1997; Zhou,
1998; Barron and Ni, 2008; Hatchondo, 2008; and Van Nieuwerburgh and Veldkamp, 2009).*
Because individuals watch domestic television, listen to domestic radio, and read domestic
newspapers, they have more precise information about domestic assets’ payoffs, and hence,
investing domestically carries less risk when these individuals invest on their own. However,
this explanation of home bias does not take into account the fact that most individual in-
vestments are executed by professional portfolio managers, and the latter are unlikely to face
informational asymmetry: it is similarly costly to hire domestic and foreign experts or to
perform detailed analyses about domestic and foreign markets. Indeed, we show that if port-
folio managers are equally informed about all markets, then the asymmetric information of
individual investors is not sufficient to generate home bias. It is the uncertainty about man-
agers’ abilities that provides a channel through which the asymmetric information faced by
individual investors translates into asymmetric investment decisions. Our model thus restores
the validity of the information-based explanation of home bias.

When the analytical results are ambiguous, we solve the model numerically and show
that it can account for the three empirical regularities, mentioned above, about mutual the
funds industry. For parameters for which the model predicts that 46 percent of funds invest
domestically—an empirical observation made by Chan et al. (2005) and Hau and Rey (2008)

— the model implies that individual investors channel 76 percent of their capital to domestic

4Following Sercu and Vanpee (2008), there are four more types of explanations for the equity home bias
puzzle: the lack of perfect financial integration (see Black, 1974; Stulz, 1981; Martin and Rey, 2004); investors
hedging domestic risks (see Cooper and Kaplanis, 1994; Baxter and Jermann, 1997; Heathcote and Perri,
2007; Coeurdacier and Gourinchas, 2011; Engel and Matsumoto, 2009; Coeurdacier et al., 2010); corporate
governance, transparency, and political risk (see Dahlquist et al., 2003; Ahearne et al., 2004; Gelos and Wei,
2005; Kraay et al., 2005; Kho et al., 2009); and behavioral-based stories of equity home bias (see Barber and
Odean, 2001 and 2002; Huberman, 2001; Karlsson and Norden, 2007; Solnik, 2008; Morse and Shive, 2011).



assets, and the ratio of the average market values of funds specializing in domestic assets
and international funds is 2.2. The analysis also implies that managers investing domestically
generate excess returns between 46 and 60 basis points higher than those investing in foreign
assets. Although our model underestimates the empirical home bias, it nevertheless comes
very close, given its stylized nature.

It is worth stressing that the local monitoring advantage of investors is directly responsible
for only a small fraction of our quantitative results. We show that if managers were assigned
exogenously to foreign and domestic assets, the asymmetry in how investors allocate their
capital across markets would be small, and its direction would be ambiguous. Most of our
results are driven by the managers’ response to that asymmetry.

This paper suggests that both asymmetric information at the individual level and uncer-
tainty about managers’ abilities to generate abnormal returns can explain a range of empirical
observations. Moreover, it provides a novel prediction that managers specializing in domestic
assets are better at obtaining abnormal returns. Although we find evidence consistent with
this prediction, we argue in the conclusions that the existing empirical literature is not well
suited to test it. Hence, this paper leaves this empirical question open.

The paper is organized as follows. In Section 2, we present the model and discuss its
assumptions. In Section 3, we analyze the equilibria for three versions of the model. In
Section 3.1, we first analyze a benchmark version of the model in which we assume that there
is no uncertainty about managers’ abilities. The purpose of this exercise is to show that
in the presence of mutual funds, asymmetric information about markets is not enough to
generate home bias. In Section 3.2.1, we assume that managers’ specialization is fixed at the
specialization from the equilibrium in the benchmark model, but we reintroduce uncertainty
about managers’ abilities. We show that this creates home bias. In Section 3.2.2, we analyze
the full model and show that the endogenous managers’ specialization magnifies the initial

home bias and may explain other features of the delegated portfolio-management industry. In



Section 4, we use numerical solutions to demonstrate the size of the effects identified in the
model. Section 5 discusses the robustness of the results to our assumptions. In Section 6, we

relate our results to the empirical literature and conclude. All proofs are in the appendix.

2 The Model

In this section, we first present the model and then discuss its most important assumptions.

We study a two-period economy with a large number Z of investors and a large number Z
of managers. There are two types of assets in this economy: domestic (D) assets and foreign
(F') assets.

At the beginning of the game, each manager either opens a mutual fund that specializes
in domestic assets, opens a mutual fund that specializes in foreign assets, or does not open a
mutual fund. There is a fixed cost Fi; for specializing in assets M, where M € {D, F'} . Each
manager specializes in the assets of one market only, and the decision about specialization is
irreversible. Let Ij; (Z) denote the set of managers who open a fund specializing in assets
M. Throughout the paper, managers specializing in domestic assets are called domestic-asset
managers (or domestic-asset mutual funds) and constitute a domestic-asset market, and man-
agers specializing in foreign assets are called foreign-asset managers (or foreign-asset mutual
funds) and constitute a foreign-asset market. The reader should keep in mind, however, that
all managers serve only domestic investors.

Each investor draws a fixed number 7" of mutual funds and does so uniformly and without
replacement. The draws are independent across investors, and the set of mutual funds observed
by each investor is constant for both periods. For each investor, let N € {0,...,T'} denote how
many domestic-asset mutual funds she observes. Each period, each investor allocates a unit
of capital between the observed mutual funds. At the end of each period, she consumes the

obtained returns. Investors have mean-variance preferences over consumption with a coefficient



of absolute risk aversion ~.

Managers maximize the amount of received capital minus the fixed cost of operating a
fund Fj;.> The payoff from not opening a mutual fund is normalized to 0.

In each period, each mutual fund j specializing in assets of market M obtains excess returns
over a passive benchmark given by Ri\;f = «aj + €¢j + vy The first element o, called ability,
represents the individual asset-picking skill that manager j brings to the table. The ability of
each manager is independent of whether she specializes in domestic or foreign assets, is constant
over time, and is independent of other managers’ abilities. The second element €4, represents
an idiosyncratic shock to excess returns of manager j. We assume that & ~ N (0,0?)
is independent over time and across managers. The third element vy ~ N (D,ag), called
fundamentals, measures the excess returns that could be generated using active strategies
based on publicly available information about assets M.

The following assumptions are crucial to our results.

Assumption A (asymmetric information) Investors observe domestic fundamentals, but

do not observe foreign fundamentals.

Assumption B (uncertainty about managers’ abilities) The ability of each manager
consists of a publicly observed signal y; and an unknown, random factor 7;; that is,

aj =y;j +n;, where n; ~ N (0,0727) .

The game proceeds as follows. The first period is divided into four stages. First, managers
observe the signals {yj}jZ:1 about all managers’ abilities. Then, they decide simultaneously
whether and what kind of mutual funds to open. After that, each investor draws 17" mutual
funds, observes y; for each of her funds, and chooses how to allocate her first-period capital
across these funds. Finally, the fundamentals and the excess returns are realized, and con-

sumption takes place. In the second period, each investor observes the realized excess returns

®We are implicitly assuming that investors pay managers a fixed fee normalized to 1 per unit of capital
invested and that managers do not discount future.
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of the mutual funds with which she had invested, {Rﬂ-} and {Rf;} , and the first-

J=1 Jj=1

period realization of domestic fundamentals vp1.° Then investors update their beliefs about
managers’ abilities and allocate their second-period capital accordingly. After this, the fun-
damentals and the excess returns are realized, consumption takes place, and the game ends.

In the next sections, we describe each stage of the game in more detail.

2.1 An investor’s problem

Let :B% (N) be the amount of capital that an investor with N allocates in period ¢ to manager
j who specializes in assets M. Let gﬁ% (N) be the belief that she holds in period t about
the ability of this manager. Let o2,,, (N) be the variance of this ability conditional on the
information available at time ¢. In what follows, we omit the argument N when confusion
should not be an issue.
Each period, each investor solves
maxg pan oeyrn Yy (74 68) o + 5 (74 0n) o+
1 (S o8) o2+ £ (08)° (02 +02) ) + W

2
1 T—-N _F T—N (. F\2
27 <(Zi:1 xit) op+ i (@h) (ohp + U§)> )
subject to SN 2l + ST N g B — .

2.2 A manager’s problem

At the beginning of the game, each manager has a conjecture about the equilibrium special-

ization of managers. Based on this conjecture, she decides on her specialization. For any

managers’ specialization with the corresponding Ip (Z) and Ir (Z), let py = w

6We abuse the notation slightly: when discussing a particular investor, we index the domestic-asset funds she
observes by j € {1,..., N} and the foreign-asset funds she observes by j € {1,...,7 — N}, but these managers
may be different for different investors.



denote the fraction of managers who open a mutual fund, and ny = % denote the
fraction of mutual funds which invest in domestic assets. Let g% = m > jern(2)Yi be the
average expected ability of managers specializing in assets M.

Consider manager j who in the conjectured equilibrium specializes in assets D. If she

encounters an investor that observes N domestic-asset managers, then she will receive from

this investor :ijt in period t. Since each investor draws 7T funds uniformly and without re-
placement, the probability that a random investor draws j and N — 1 other domestic-asset

(7 d (20

(*47)

the expected number of investors who observe j and N — 1 other domestic-asset funds is

funds is Pp (Nl|uyz,nz,Z) = . Investors draw assets independently, so
ZPp (Nl|uy,nz, 7). Hence, if manager j decides to specialize domestically, her expected profit
is

T

HtD (yj;MZanZ7ygvg§aZ) = Z ZPD (N|//JZ7”Z7Z)E [x]Dt (N)|yj,N,§g,§§,Z] . (2)
N=0

If, instead, she decides to deviate to specializing in assets F, there will be more foreign-

asset managers, and therefore the probability that she encounters an investor that observes

(Hznf’z—l)(ﬂz(lfnz)z)

N domestic-asset managers is Pp g (N|puy,nz, Z) = (HZZ_%_N_I . Hence, if manager j
T
deviates to assets F', her expected profit is
T
Fd D - D -
Ht (yj;:uJZanZaygaygvz):ZZPF,d(N’MZ7n27Z)E[wﬁ(N)‘ijNayg7y§7Z]' (3)
N=0

The formulas for IT/ (yj;uz,nz,gg,gg,Z) and Hf)’d (yj;,uz,nz,gjg,gjg,Z) are derived
analogously. Similarly, one can derive the amount of capital that manager j & Ip (Z)UIp (Z)
expects to receive in t, if she deviates to opening a mutual fund that specializes in assets M.

Let Hi\/l’o (yj; Wz, nz, gjg, gfz’, Z) denote this amount.



In equilibrium, the following must hold

2
for M =D,F:>» T (yj;uz,nz,yé’,gﬁ,Z)—FMZOifjeIM(Z); (4)
t=1
2
for M =D,F:>» 1" (yj;uz,nz,yé’,y?Z) — Fu <0if j € Ip(Z)UIr (Z); (5)
t=1
2
Z(HtD (yj;MZ7nZ7ggag§7Z) _Hf’d (yj;,U/Z7nZ,gg,g§,Z)) ZFD_FF lf] €lp (Z)7 (6)
t=1
2
Z(HtD’d (y]7/‘l’ZanZag?ag§7Z) 7HtF (y]a/‘l‘Z?nZag?ag§7Z)> SFDfFF lf] GIF (Z) (7)

-
Il
—

2.3 The equilibrium definition

We are now ready to formally state the definition of the equilibrium. For any Z, the perfect
Bayesian equilibrium of this game is a quadruple {ID (2),Ir (Z),{zk (N)}Nit Ak (N)}N : t}

which satisfies the following:

1. For each investor, {zf) (N)}fil and {zf; (N)}Z.T:_N

| solve (1).

2. For each manager j € Ip (Z), conditions (4) and (6) are satisfied. For each manager
j € Ir(Z), conditions (4) and (7) are satisfied. For each manager j & Ip (Z) U I (Z),

condition (5) is satisfied.

3. The beliefs satisfy qb% (N) = Eloylys] = yj, 02y (N) = Var (aly;) = o3, and

OHN) = B lag [y} ARDY ARRY L om)

ooz (N) = V(W(O‘J'Hyy j= 17{R1}3 AR 1}J 1 le)

Part (1) says that each investor maximizes her utility, given the funds she observes and

the beliefs she holds. Part (2) says that when deciding which type of mutual fund, if any, to

10



open, each manager maximizes her expected profit. Part (3) says that investors update their
beliefs using Bayes’ rule.

In the rest of the paper, we follow Burdett and Judd (1983) in that we look at the properties
of the equilibria as Z — oo. To that end, we place the following assumption on how the

distribution of signals {yi}iZ:1 changes with Z.

Assumption C We assume that each manager’s signal is drawn independently from a prob-

ability distribution function H (-) which is continuous and has a compact support.

2.4 Discussion of the assumptions

Before we move to solving the model, let us discuss its most important assumptions. (For the
discussion of the remaining assumptions, see Section 5.)

It is crucial in our model that each investor observes only a finite number of mutual
funds: as it shall become clear later, if investors observed an infinite number of foreign-asset
funds, they could perfectly infer the foreign fundamentals, thereby undoing the informational
asymmetry between the asset types. At the same time, the analysis of a finite economy in
which T = Z is intractable because atomic managers do not behave competitively. Allowing
for Z — oo assures that they do. Hence, if Z were finite and T = Z, our results would still
hold if we additionally assumed that managers behave competitively. Since in reality there is
only a finite number of mutual funds, this implies that our results are relevant even if investors
have access to data about all of them. We want to point out, however, that we see T’ < Z as a
reasonable assumption even in a finite economy. The assumption that 7' < Z can be justified
on the grounds of bounded rationality, search frictions, or costly tracking and processing of
information about mutual funds.”

We assume that managers use active management, which—depending on the managers’

"For bounded rationality justification see Merton’s 1987 investor-recognition hypothesis, which has received
wide empirical support; e.g., in Falkenstein, 1996; Fang and Peress, 2009; and Garcia and Norli, 2010.
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abilities (a;) and market fundamentals (vps¢)—may result in nonzero excess returns. The
excess returns Rfj/-[ of manager j, specializing in assets of market M, are defined here with
respect to a relevant passive benchmark that is easily observable by individual investors, for
example, the S&P 500 index for U.S. assets or the Nikkei index for Japanese assets.

There is evidence (see, e.g., Ferson and Schadt, 1996) that publicly available information
is statistically significant for the performance of mutual funds. In our model, the excess
returns that can be obtained based on publicly available information about assets M are
modeled by vz Assumption A is hence similar to the assumption of Van Nieuwerburgh
and Veldkamp (2009) in that domestic individual investors have an informational advantage
about the domestic economy. This assumption is motivated by the observation that individual
investors listen to domestic media and talk to other individuals who might have expertise in
domestic assets. They may learn about the performance of other investment vehicles, such as
hedge funds, or of domestic private investors. Therefore, they can reasonably estimate what
excess returns the mutual funds should have generated based on information available at the
time.®” Investors, however, have much less information about the foreign markets.

There is quite a bit of empirical evidence on the asymmetric information of individual
investors. Portes et al. (2001) present empirical evidence that investment flows are positively
correlated with physical proximity as well as with the information flow. Kang and Stulz (1997)
show that foreign investment in Japanese equities is concentrated in the largest firms, which is
consistent with the hypothesis that foreign investors have less information about small firms
than local investors do. Shiller et al. (1996) conclude that expectations about market returns
differ significantly between countries.

As in Chevalier and Ellison (1999), we interpret a; as inherent stock-picking ability, timing

8Note that the assumption that investors know domestic fundamentals does not imply that they can easily
replicate or undo the managers’ trades that are based on public information. For example, our model requires
only that investors know the domestic fundamentals ex post. For other reasons see Ferson and Schadt (1996).

9This assumption is also consistent with the evidence provided by Fang et al. (2011) that fund managers
on average trade stocks with high media coverage.

12



ability, direct benefits from better education, and differences in the value of the social networks
that different schools provide. Managers’ stock-picking ability is related to the ability of the
manager to acquire and process information about the likely prospects of individual assets.
The signal y; can be interpreted as the publicly available information about the manager, such
as her curriculum vitae. Chevalier and Ellison (1999) showed that managers who attended
higher-SAT undergraduate institutions systematically obtain higher risk-adjusted excess re-
turns. They also cite a 1994 study by Morningstar, Inc., which discovered that “over the
previous five years diversified mutual funds managed by “Ivy League” graduates had achieved
raw returns that were 40 basis points per year higher than those of funds managed by non-Ivy
League graduates” (reported in Business Week, July 4, 1994, p. 6).

Finally, we want to point out that although we formally analyze only the market of mutual
funds that are available to domestic investors, there are also (unmodeled) funds registered in
the foreign country which invest in the two asset types, but are available only to foreign
investors. Although the foreign-asset market is unmodeled, the same results apply due to
symmetry. The assumption that investors from the domestic and the foreign country have
access to a disjoint pool of managers is an important one. It reflects existing legal constraints,
by which most countries allow only the legal residents of a given country to invest in the mutual
funds registered in that country. Each country has its own rules and regulations. U.S. investors
can only buy funds that are registered with the Securities and Exchange Commission (SEC);
mutual funds authorized for sale in Europe are governed by regulations from the Undertakings
for Collective Investment in Transferable Securities (UCITS). Likewise, if you are a Hong Kong
resident, your choice of funds would be limited to those regulated by Hong Kong’s Mandatory

Provident Funds Authority.
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3 The Equilibrium Analysis

To highlight the role that our assumptions play, we analyze three versions of the model: a
benchmark model in which there is no uncertainty about the ability of the managers (Section
3.1), an exogenous specialization model in which the abilities are uncertain but the allocation
of managers to assets is fixed at the allocation from the benchmark model (Section 3.2.1), and
the full model (Section 3.2.2). We delegate all proofs to the appendix, but start here with the
derivation of the investors’ capital allocation, as this will help in developing the intuition for
the results.

Let ¢ (N) = > m% (N) be the total amount of capital allocated by an investor with N

in period ¢ to the assets in market M. The solution to the investor’s problem (1) is

D N D _ 1 J\i ZD
a:ﬁ (N) = 6 (V) + il 2N Zz_lft for N >0, and (8)
N v (UaDt + Ja)

T—N
‘JtF (N) ¢£t - TEN Zi:l ¢F

F it
Ty (N) = for N < T, 9
where
D _ 7(0121+T—1N (UiFt'i_a'g))_"(% vazl ¢3_TEN ZZT:}N th) 10
W) = T e T () o)) N0 (10)
th (N) — 7(0’%+%(0‘th+0’?))7(% Zf\;l ¢£7Ti1\7 Z?:]N ¢5) for N < T (11)

1202+ 725 (0% pto2) + 5 (02 peto?))
Clearly, «5 (0) = g (0) = &, (T) = of (T) = 0.

Equations (10) and (11) say that the amount of capital that an investor with N channels to
domestic assets depends on the number of domestic-asset funds she observes, NV; the average
expected ability of the observed funds of each type, Zf\il ¢ and v ZiT;lN L' and the

uncertainty about managers’ abilities, 02, and 02 ,. Equations (8) and (9) say that the

amount of capital this investor channels to a particular manager depends additionally on how

14



the ability of this manager differs from the abilities of other managers of the same type. Note
that the behavior of each investor does not depend on Z.

In what follows, for an equilibrium with the corresponding pu,,nz, ngD , and gg, we will be
interested in the expected amount of capital channeled by a random investor to the assets M
at time ¢ : Qurt (ti7,n2,95.95,Z) = Yoo P (Nlpiz,nz, Z) E [¢M (N) N, 52,95, Z] , where
P(Nl|uyz,nz,Z) is the probability that a randomly selected investor observes N domestic-
asset funds in an equilibrium with p, and nz. We will say that a model exhibits home bias

in period t, if Qps — % > 0, which is equivalent to Qp; — Qg > 0.

3.1 The benchmark model with no uncertainty about abilities

We start by analyzing a benchmark version of the model: we assume that investors face no

2:

7 = 0. We maintain all other assumptions; in

uncertainty about managers’ abilities, that is, o
particular, the assumption that investors have asymmetric information about the fundamen-
tals.

The following proposition describes the properties of the equilibria as Z becomes large. It
states that investors’ asymmetric information is not enough to generate any of the empirical

regularities mentioned in the introduction. In particular, in the presence of mutual funds,

individual asymmetric information does not lead to home bias.
Proposition 1 If 0% =0 and Fp = Fr, then

i) the equilibrium fraction of managers specializing in each market is approrimately the
same, 1.€.,

lim
Z—0

1
ng — 2' = 0 with probability 1;

i1) the expected average ability of managers specializing in each asset type is approzimately
the same, i.e.,

Zlim ‘ng - gjg‘ = 0 with probability 1;
—00
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iii) the expected amount of capital invested in each asset type is approzimately the same,
i.€.,

lim
Z—00

1
QBenchmark _ 2‘ =0 fort € {1,2} with probability 1.

The intuition for the above equilibria is as follows.!” Since there is no uncertainty about
the ability of the managers, investing via each of them is equally risky. When ng) = gjg )
then the capital channeled to domestic assets brings on average the same excess returns as
the capital channeled to foreign assets. And when additionally ny; = %, the idiosyncratic
risk €;; can be diversified to the same extent for domestic and foreign investments. Hence, if
gjg = gg and ny = %, investors find it profitable to channel the same amount of capital to
both asset types. This all means that no matter which assets a manager specializes in, she
directly competes with the same number of funds, with funds of the same ability, and for the
same amount of capital. Hence, she is indifferent between both asset types, and this supports

the equilibrium.!!

3.2 Two models with uncertainty about abilities

In the next two sections, we restore the assumption that investors face uncertainty about
managers’ abilities, i.e., aj = y; + n; with af] # 0. In this case, investors’ beliefs about
managers’ abilities can change over time as described in part (3) of the equilibrium definition.
We now derive the evolution of these beliefs.

Part (3) of the equilibrium definition says that ¢§-\f (N) = yj, 021 (N) = 02, and that
. . . .. . . T F N F T—-N
in the second period investors condition their beliefs on {yj}jzl , {Rﬂ }j:1 , {Rﬂ}j:1 , and

vp1. Since Ri‘;f = a; +&4 +vme, and €45 is independent across managers and periods, it follows

""Note that Proposition 1 does not place any restrictions on Ip (Z) and Ir (Z) other than that they must
result in p,,nz, 72, and g% that satisfy the properties outlined there. Hence, there may be multiple equilibria.

1Tt is more difficult to see why other equilibria cannot exist. A natural candidate for an equilibrium would be
ng > % and §2 < 2. In such an equilibrium, the incentive to leave the domestic asset market due to its being
overcrowded would be balanced by the incentive to stay in it due to a lower quality of the direct competitors.
The proof of Proposition 1, however, shows that when nz > %, then actually the most able managers have the
highest incentive to invest domestically.
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that when updating the beliefs about a domestic-asset manager j, the excess returns of other

managers do not carry any information about the ability of manager j. Therefore,

¢%y (N) = E o | yj, BRI, vp1] 5

2
o
JiDQ (N)=Var (aj | yj,Rﬂ,vpl) = UEWT‘Q. (12)
e n

When updating her beliefs about a foreign-asset manager j, however, the investor does not
observe the foreign fundamentals. Since foreign fundamentals affect the excess returns of all
foreign-asset funds, the excess returns of all foreign-asset funds carry some information about

manager j’s ability. Therefore,

o (V) = B oy | ()} 15 (R}

T—N T—N
2pa(N) = Var (o5 | {gf 1 ARRY ) = (13)
_ o2 ot+ol(0s+02)+ (T —N)oio?
o2 +o0? o2+02+ (T~ N)o?

Let us now make two observations that will play a crucial role in the rest of the analysis.
First, £ [gb% (N) |yj] = y;; hence, at the beginning of the game, the signals about managers’
ability are the best predictors of what beliefs investors will have about the managers as the
game proceeds. Second, 02 .y (N) > 02, (N) for any N. That is, the asymmetric information
about fundamentals results in investors facing higher uncertainty about the ability of foreign-

asset managers than about the ability of domestic-asset managers.
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3.2.1 The exogenous specialization model

In this section, we assume that managers are allocated to the asset types as in the limit
economy from Proposition 1 of the benchmark model; that is, ny = % and gjg = gj? . In
this way we can isolate the direct effect of Assumptions A and B on capital allocation across
assets.!?

Since ai o > ai pos in the second period investors can identify highly able managers more
precisely in the domestic-asset market than they can in the foreign-asset market. This makes
domestic investments less risky. Proposition 2 states that as a result, investors find it optimal

to channel more of their capital to domestic investments.

Proposition 2 If Fp = Fr, and we allocate the managers so that ny = % and gjg = gg, then

for Z large enough,
. Ex S
i) Qo =5
i) Qhy e > 1,

Proposition 2 states that the combination of asymmetric information and uncertainty
about the managers’ abilities generates asymmetry in capital allocation across assets in the
second period.

3.2.2 The endogenous specialization model

In this section we analyze the full version of the model. In particular, managers choose
optimally in which assets, if any, to specialize.
Proposition 2 says that if ny = % and gj? = gjg , then in the second period investors channel

more capital to domestic assets. This increases managers’ incentives to open domestic-asset

2Technically, for small Z, it may be impossible to allocate managers to assets in a way that results in
72 = 7L . However, as Z — oo, this is possible with probability 1.
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mutual funds. It turns out that it is the best managers that have the highest incentive to do

so, which leads to the following equilibrium in the full model:
Proposition 3 In any equilibrium, if Fp = Fr, then

i) the expected average ability of domestic-asset managers is higher:

lim (gZD — g?) > 0 with probability 1;

Z—00

i1) the average market value of the domestic-asset funds is higher:

lim
Z—00

2 FullModel 2 FullM odel
<Zt:1 Qpy "7 X Qi ™"

> > 0 with probability 1;
ny 1-ngz

iii) there exist distribution functions H satisfying Assumption C, and an open set of parame-
ters, such that in some equilibrium, limy_ oo ny < % and limyz_, ( g?”MOdEl — %) >0

for t € {1,2} with probability 1.'3

Proposition 3 states that our model accounts for two of the empirical regularities about the
mutual fund industry described in the introduction, and under certain conditions it accounts
for all three. Part (i7) says that the average amount of capital managed by each domestic-asset
fund is larger than the average amount of capital managed by each foreign-asset fund. Part
(1) suggests that this is due to the fact that the domestic-asset funds are on average of higher
ability. Part (i7) also implies that either Qg}‘”M odel Q%‘”M odel for t € {1,2}, or ny < %, or
both. That is, either more capital is channeled to domestic assets, or there are fewer domestic-
asset mutual funds, or both. Part (ii7) states that one can find some distributions of ex-ante

ability for which ny < % and Qg?”MOd@l > Qg;‘f”MOdd for ¢t € {1,2}.

13Multiple simulations show that for all parameters one can find functions H with the desirable properties,
but we were unable to show this analytically.
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The intuition for Proposition 3 is as follows. As established before, investors learn about
the abilities of domestic-asset managers more precisely than about the abilities of foreign-asset
managers. This makes investments in domestic assets less risky, but also makes the investors
respond more strongly to the perceived differences in domestic-asset managers’ abilities (see
the second part of equations (8) and (9)). That is, ability is rewarded more in the domestic-
asset market; hence, this market attracts higher-ability managers. This in turn leads to
3}? > gjg . To understand part (i), note that in equilibrium, domestic-asset managers receive
more capital than they would if they invested in foreign assets. Since they are also of higher
quality on average, they must be receiving more capital than the foreign-asset managers.

The reason why Proposition 3 does not characterize nz fully is that the equilibrium nyz
depends on the distribution from which the ex-ante abilities are drawn, H. To understand
why, consider the best foreign-asset manager. If ny < %, this manager faces two competing
forces. On the one hand, if ny < %, then fewer managers compete for the capital channeled to
domestic assets than for the capital channeled to foreign assets. This creates an incentive for
the best foreign-asset manager to deviate to domestic assets. On the other hand, from part
(1) we know that gjg > gjg . This means that the current competitors of this manager are of
lower ability than the competitors she would face, if she deviated to domestic assets. Hence,
she currently receives a higher fraction of the capital channeled to the assets she specializes
in than she would if she deviated to the domestic assets. Which effect dominates depends
on the ex-ante distribution of abilities. If there is no ex-ante heterogeneity across managers,
then necessarily gg = gjg, and the second effect disappears. In such cases, nz must increase.
If the ex-ante heterogeneity across managers is quite large, however, the second effect may
dominate, and ny < % may be sustained in equilibrium.

When nz > %, then part (i7) implies that Qg”;”MOdel > Q%‘”M"del for t € {1,2}. When
ng < %, however, the impact of gé’ > gjg and the impact of ny < % on individual investments

go in opposite directions. If QZD > gjg , investors expect on average higher excess returns from
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domestic investments; this incentivizes them to channel more capital to domestic assets. If
ng < %, then most investors will observe N < T'— N. Those investors will be able to diversify
the idiosyncratic risk e;; of managers better for their foreign investments; this incentivizes
them to channel capital to foreign assets. Which effect dominates can vary, but part (i)
of Proposition 3 states that there are certain distributions of ex-ante ability for which more
capital is channeled to domestic assets. In Section 4, we solve the model numerically and show
that this happens for reasonable sets of parameters.

Before we conclude this section, let us state the following result about the behavior of

individual managers in the limit at Z = oo.

Remark 1 In the limit at Z = oo, there exists a threshold §,, such that if y; < 9o, then

yj & Ip (00) U Ip (00) . Moreover, one of the following holds:

a. There exists a threshold g4, such that if y; > yq, then y; € Ip (00), and if yj € (Yo, Ya) ,

then y; € I (00).

b All managers who operate are indifferent between specializing in domestic and foreign

assets.

4 Numerical Analysis

In this section, we solve the model numerically. This exercise enables us to study the magnitude

of the established effects. Because there are no conventional parameter values for this type of

model, we assume parameters that are frequently used in the literature.

Y From Proposition 3 and Remark 1 one can see that the equilibrium relationship between managers’ abilities
and their entry and specialization decisions is similar to the one obtained by Melitz (2003). Melitz (2003) looks
at the impact of trade on the industry structure and shows that most productive firms export, less productive
firms do not, and the least productive firms exit the market. The mechanism behind this result is different,
however, than in our paper and relies on the fixed cost of entry to one market.

15We could conduct a proper calibration, but this model is too stylized for such exercise to have much value.
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Using the values that Dang, Wu, and Zechner (2008) calibrated using the CRSP survivor-
bias-free U.S. mutual fund database (1961 to 2002), we set the volatility of the tracking error,
0y + 0c, to 10%. As in Van Nieuwerburgh and Veldkamp (2009), we consider a 10% initial
information advantage, which implies that the standard deviation of fundamentals, o, is set
to 1% and the standard deviation of the idiosyncratic risk, o., is set to 9%. Dang, Wu, and
Zechner (2008) calibrate the variance of the ability of a fund manager to be 0.04; hence, we
set 0, = 0.2. As Wei (2007) notes, the ICI’s Mutual Fund Fact Book indicates that a typical
household holds four mutual funds; hence, we set T' = 4. The coefficient of risk aversion is
v = 1. We solve the model as the size of the economy grows large; hence, we drop subscript
Z from the relevant variables. We assume that H (y;) = % — 4+ % with y; € [q— %e, q+ %e]
and e > 0. With this formulation, the expected ability of potential managers is equal to ¢, and
e measures the difference between the maximum and the minimum ability. We set ¢ = 0.04
and e = 0.08. In equilibrium, only the best managers open mutual funds; hence, if ;4 managers
operate, then these are managers j € [0, ). Finally, we assume that Fr = (1+ g) Fp and
solve for the equilibrium for different values of g. We set Fp = 2.8 in order to have the
equilibrium ratio of the size of an average fund over the minimum fund size be equal to 4.7
for g = 0, as calibrated by Berk and Green (2004). The numerical results are independent of
the fundamentals in the economy, 7; hence, we do not need to take a stand on the debate over

the relative performance of fund managers with respect to passive benchmarks.

4.1 Results

In this section we show that our model accounts for the three salient features of the data
reported by Chan, Covrig, and Ng (2005) and Hau and Rey (2008), which are: (1) There is
equity home bias at the fund level. (2) On average, the number of foreign-asset funds is larger
than the number of domestic-asset funds. (3) On average, the market value of foreign-asset

funds is smaller than the market value of domestic-asset funds.
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The solid lines in Figure 1 represent the equilibrium in the full model as a function of g.
Panel A plots the fraction of operating managers who invest domestically, n; Panel B plots
the difference in average ability, 7” — 5*'; Panel C, reports the ratio of the market value of

domestic-asset funds to the market value of foreign-asset funds ¢ = (Q(gﬂlglg’;’/?(){fn); Panel D

shows the fraction of operating managers, p; and Panel E plots the amount of capital invested
in the domestic-asset market in the second period, @@ po. The dashed lines represent the same
variables for the benchmark model.'6

Let us start by describing the results for ¢ = 0. Recall that in the benchmark model,
investors have perfect information about managers’ abilities. Consistent with Proposition 1,
for the benchmark model the number of funds operating, the average fund manager’s ability,
and the amount of attracted capital are the same in both markets, and the ratio of the market
value of domestic-asset to foreign-asset funds is 1. Consistent with Proposition 3, Panel B
of Figure 1 shows that in the full model the average ability of domestic-asset managers is
higher—specifically, by 46 basis points—than the average ability of foreign-asset managers.
Also as predicted by Proposition 3, Panel C of Figure 1 shows that domestic-asset mutual
funds have a higher market value on average: the ratio of the market value of domestic-asset
to foreign-asset funds is ¢ = 1.76. Proposition 3 was mute on n, but Panel A shows that for
our parameters, only 34% of operating managers specialize in domestic assets; that is, the
number of domestic-asset funds is lower than the number of foreign-asset funds. Nevertheless,
as Panel E shows, domestic assets attract more capital: the total expected amount of capital
invested in domestic assets in the second period is Qgg” Model — 54 9%. Summing up, even
when the cost of opening both types of mutual funds is the same, our model can qualitatively
account for all three stylized facts reported above.

However, the second-period home bias generated by the model when g = 0 is not very high.

We do not report Qpi. Since asymmetric information plays no role in the first period, the first-period
results are not representative of what one should expect empirically.
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This is because n = 34%, and although the domestic-asset managers generate higher excess
returns on average, investors cannot effectively diversify the idiosyncratic risk e;; associated
with these managers. As a result, domestic investments are less attractive to investors than the
difference P — 7" would suggest. However, at g = 0, the model is likely to underestimate n.
In practice, g is likely to be positive.'” Indeed, Panel E shows that as ¢ increases, n and
gP — g weakly increase, and Qgg” Model jpcreases. Moreover, gg” Model jpcreases more
than QBgrchmark.

Let us now explain the intuition for the way our results vary with ¢. It turns out that
in both models, when g = 0, all managers are indifferent between investing in domestic and
foreign assets. In the equilibrium of the full model, domestic-asset funds on average are better
than foreign-asset funds, but that is not uniformly true. As ¢ increases, opening a foreign-
asset fund becomes less attractive in both models. To restore the equilibrium, either n must
increase, making investing in domestic assets more competitive, or the average quality of
domestic-asset managers must increase, making the competitors in domestic assets stronger.
Panels A and B of Figure 1 show that for the benchmark model, the latter happens. For the
full model, Panel A shows that the latter happens for small values of g : for g < 0.5%, n is
constant at 34%. For g around 0.5%, however, domestic-asset managers are uniformly better
than foreign-asset managers. Hence, as g increases further, n has to adjust to make foreign
assets more attractive.

According to Chan et al. (2005) and Hau and Rey (2008), the actual fraction of domestic-
asset funds is 46%. Panel A shows that to match this number, the cost of specializing in
foreign assets must be 1.5% higher than the cost of specializing in domestic assets, that is,

g = 1.5%. Panels C and E show that if g = 1.5%, then ¢ = 2.2, and QLW Model — 76%. Notice

that a very small fixed-cost differential allows us to match the fraction of domestic-asset funds

'"See Bonser-Neal et al. (1990); Hardouvelis et al. (1994); Claessens and Rhee (1994); and Errunza and
Losq (1985) for empirical support on investment barriers to international markets.
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to the data and generates a sizeable home bias. The key reason for this substantial amount of
home bias is P — g. This numerical analysis implies that managers investing domestically
generate excess returns between 46 and 60 basis points higher than those investing in foreign
assets (see Panel B). This difference in ability between fund managers is not unreasonable,
as it is a magnitude similar to the numbers reported by Chevalier and Ellison (1999) and
the 1994 study by Morningstar, Inc. (reported in Business Week, July 4, 1994, p. 6) for the
difference in excess returns between Ivy League graduates and non-Ivy League graduates.

It is important to point out that the benchmark model is not able to generate a sizeable
home bias even if the fixed-cost differential is high. In Panel E, we can see that an increase in
foreign fixed costs leads to only a modest increase in the amount of capital allocated to the
domestic assets. Panel A shows that for any reasonable g, the benchmark model is inconsistent
with the stylized fact that there are fewer mutual funds investing domestically.

To show what fraction of home bias is driven directly by the combination of asymmet-

ric information and uncertainty about managers’ abilities, and what fraction by managers’

responses to that, in Panel F we depict separately Qgg Spec _ Qg%’whm‘"k (dashed line) and
QEull Model _ (BT 5pec (4)iq line). Panel F shows that the home bias generated directly,

Ex Spec Qggnchmark

Do , is negligible; most of the home bias comes from the fact that managers

respond optimally to the expected asymmetry in investors’ capital allocation.

Interestingly, for g > 0, Qgg Spec _ QBenchmark

may be negative (Panel F). This means
that if we fix the allocation of managers to asset types, introducing the uncertainty about
managers’ abilities may even generate negative home bias. This may sound surprising at first,
but the reason for this is as follows. When the uncertainty about abilities is introduced in
the exogenous specialization model, there are two effects. The first effect, which appeared in
Proposition 2 for ¢ = 0, is that investors update their beliefs about the abilities of foreign-

asset managers more slowly, and this causes them to channel less capital to foreign assets.

The second effect appears because for g > 0, both models have g” > ¢. In the benchmark
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model, investors react to this by channelling more capital to domestic-asset managers. In the
exogenous specialization model, however, investors are uncertain about the abilities; hence,
they react less strongly to this ability differential. Panel F of Figure 1 shows that for sufficiently

high g, the latter effect dominates.

4.2 Comparative Statics

In this section we set ¢ = 0 and investigate the role of different parameters of the model.
Figures 2 to 5 show, respectively, that we observe higher home bias in the second period when
(i) the ex-ante heterogeneity of managers is not too large; (ii) unobserved heterogeneity is
large; (iii) uncertainty about the fundamentals is not too large; and (iv) the idiosyncratic
shocks to managers’ excess returns are not too large.

Figure 2 shows that home bias decreases with the ex-ante heterogeneity of managers, e.
When the ex-ante heterogeneity is large, the best managers are much better than the mediocre
ones. That makes it more difficult for the mediocre ones to compete with the best ones in the
domestic-asset market; therefore, more of them invest in foreign assets. As a result, investors
can better diversify the idiosyncratic element €;; of the foreign-asset managers, and that makes
foreign investments more attractive, decreasing home bias. For any e, however, there is home
bias of at least 5 percentage points.

Figure 3 shows how the equilibrium varies with the unobserved heterogeneity of managers, o;,.
When the unobserved heterogeneity is large, the speed of learning is important, and the in-
formation asymmetry across markets plays a bigger role. An increase in heterogeneity leads
to an increase in home bias in the second period.

Figure 4 shows that home bias decreases with uncertainty about fundamentals, o,. Here,
we have two competing effects. Uncertainty about fundamentals increases the informational
disadvantage of the foreign-asset market, and therefore leads to higher home bias. However,

it also increases the need for cross-market diversification, which pushes investors to distribute
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their capital evenly across the markets. As we see in Figure 5, the latter effect dominates.
Figure 5 shows that the second-period home bias decreases with the manager-specific
risk, o, but this finding is not robust to different values of e.!® This is because an increase in
manager-specific risk affects the equilibrium via three different channels. First, as o, increases,
it becomes more important for investors to diversify the idiosyncratic risk €;; of each manager’s
excess returns than to obtain high excess returns. As a result, managers’ ability matters less,
and this decreases home bias. Second, as o. increases, the manager who was indifferent
between the domestic-asset and foreign-asset markets before, now finds it profitable to enter
the domestic-asset market. This is because the threshold manager prefers to enter a less
crowded market, but previously she was deterred by the high ability of the competitors in
the domestic-asset market. Since now ability matters less, she strictly prefers to enter the
domestic-asset market. Therefore, n increases, and home bias increases. And finally, since
an additional operating manager provides high diversification benefits, and hence attracts
more capital, operating becomes profitable for lower-ability managers. Since the new, low-
ability managers enter the foreign-asset market, the difference in average ability across markets

increases, which increases home bias. The higher e is, the stronger this effect.

5 Discussion of the remaining assumptions

The assumption that managers can specialize in only one market is clearly a simplification,
but it can be justified on many grounds. First, it might be disadvantageous for a manager to
invest in many markets because there might be returns to scale in information processing, as
suggested in Van Nieuwerburgh and Veldkamp (2009).'> Another theoretical support for the

existence of funds with narrow mandates is provided by He and Xiong (2008) in a model of

18Results available from the authors upon request.

9This assumption could be theoretically rationalized with a model similar to the one proposed by Van
Nieuwerburgh and Veldkamp (2009). Their model shows that there are increasing returns to scale to information
processing when investors have both a portfolio choice and an information processing choice.
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delegated asset management in multiple markets with agency frictions. And finally, empirical
evidence provided by Hau and Rey (2008) shows that the distribution of the markets in which
mutual funds invest is bimodal. The distribution has a peak for completely home-biased funds
and a peak for funds investing only in foreign assets.

In our model, investors cannot decide on the composition of T: T is drawn uniformly,
and hence N is linked to nz. In practice, however, T' and N are likely to be determined by
investors who weigh the benefit of an extra fund against the cost of researching and tracking
it. The effect of relaxing the assumption on 7" and on the composition of T is ambiguous.
On the one hand, observing an additional foreign-asset fund increases the informational gain.
This may lead investors to increase the number of observed foreign-asset funds, which would
weaken our results. On the other hand, investors realize that they are better able to evaluate
the ability of domestic-asset funds, which may prompt them to observe more domestic-asset
mutual funds. Moreover, in our equilibrium a randomly drawn domestic-asset fund is likely
to be of better ability than a randomly drawn foreign-asset fund. As a result, the investors
may prefer to observe even more domestic-asset funds, which would strengthen our results.

One significant shortcoming of this paper is the fact that the fees charged by the managers
are exogenous. Although this is definitely not completely realistic, we make this assumption
in the interest of simplicity. Endogenizing the fee would not affect the fact that learning
happens faster for the managers investing domestically and that this allows the investors to
better allocate their investments. Ability would still be rewarded more in the domestic-asset
market; hence, better-ability managers would still invest domestically. However, endogenizing
the fee could weaken the result on the relative size of mutual funds: managers with higher
ability could charge higher fees, decreasing the amount of capital under their management.
However, the standard economic intuition on optimal pricing suggests that better managers
would not raise prices to the level at which the demand for their services is identical to the

demand for services of lower-ability managers.
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6 Relationship to empirical literature and conclusions

This paper suggests that both asymmetric information at the individual level and uncertainty
about the ability of portfolio managers play an important role in the delegated management
industry. In our model, we show that these assumptions can explain a range of empirical
observations documented in French and Poterba (1991), Tesar and Werner (1995), Chan et
al. (2005), and Hau and Rey (2008). First, even if professional mutual fund managers are
equally well informed about all markets, individual investments exhibit home bias. Second,
the number of foreign-asset funds may be larger than the number of domestic-asset funds.
And finally, the market value of foreign-asset funds is on average smaller than the market
value of domestic-asset funds.?’

Our model also delivers a sharp and testable prediction about the difference in abilities
between managers investing domestically and internationally. A number of studies have com-
pared performance of foreign and domestic institutional investors and found mixed evidence.?!
However, these studies compare the performance of managers who invest in the same market,
for example Indonesia, but have different countries of origin and serve different investors, for
example, Indonesian and U.S. investors. Our model predicts that the performance of managers
from the same country differs depending on the market in which they invest; for example, U.S.
mutual funds investing in domestic equities should have higher ability than U.S. mutual funds
investing internationally.

We model only the market for delegated management in the domestic country, but clearly

an analogous market exists in the foreign countries. The mutual fund market in the foreign

200ne could point out an alternative and simpler explanation for the last two findings. It could be argued that
due to returns to specialization, managers invest in only a subgroup of foreign markets. Since there are many
foreign markets and only one domestic market, we should observe fewer mutual funds investing domestically.
We find this explanation plausible, but not completely satisfactory. The reason for this is that in fact the level
of specialization of funds investing in domestic assets seems to be higher than the level of specialization of funds
investing in foreign assets.

1 Dvorak (2005) finds that domestic investors outperform foreign investors in Indonesia, while Grinblatt and
Keloharju (2000) and Seasholes (2000) find contradictory evidence in Finland and Taiwan (see also Choe, Kho,
and Stulz, 2005).
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countries should also have better managers investing in its own assets. However, managers
in the foreign countries may draw from a different pool of talent; hence, we cannot conclude
anything about the difference in abilities of managers who invest in the same assets but have a
different country of origin. Only if managers in each country draw from the same pool of talent
does our model suggest that the returns on investments in assets of one country are higher
when executed by managers from this country than when executed by managers from another
country. Two studies that compare investors from quite similar countries are Shukla and van
Inwegen (1995) and Hau (2001). Shukla and van Inwegen (1995) look at U.K. and U.S. money
managers investing in the U.S. equity market and Hau (2001) looks at sophisticated European
investors investing in German equity. Both studies find that domestic investors outperform
foreigners and hence are in line with our theoretical finding.

Another study that can be interpreted in favor of our last finding is Coval and Moskowitz
(2001). Coval and Moskowitz (2001) look at U.S. mutual funds investing domestically, and
show that they tend to perform better on local stocks. Moreover, managers with a stronger
local bias perform better overall. While Coval and Moskowitz (2001) interpret this as evi-
dence that portfolio managers may have an informational advantage in the local market, our
model provides an alternative explanation. Managers may invest locally not to exploit their
informational advantage—which they may not even have—but to respond optimally to the
informational advantage of their clients. Moreover, we show that better managers have more

incentive to invest locally, and as a result, managers who invest locally perform better.??
However, we believe that further research is needed to determine whether fund managers
specializing in domestic assets have higher stock-picking ability than fund managers special-

izing in foreign assets. We hope this paper will encourage such research.

22For our interpretation to be plausible, it should be the case that the clients of these fund managers are also
geographically localized. Indeed, Coval and Moskovitz (1999) find that clients exhibit a strong preference for
local managers.
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7 Appendix

The appendix is organized as follows. First, we derive the formulas for the profits of managers.
After that, in Section 7.2.1 we define an auxiliary system of equations. In Section 7.2.2,
we show that for any equilibrium with the corresponding quadruple { bz, Nz, gjg ,gjg }, as Z
increases, the quadruple { Uz, Nz, yé’ ,gg} converges almost surely to one of the solutions of
the auxiliary system of equations. Let { Lows M G2 5 E } denote this solution. Hence, when we
prove propositions 1, 2, and 3, it will suffice to prove only the properties of { Ly, N, T2, } .
Before we do that, however, in Section 7.3 we prove lemmas establishing some properties of

the auxiliary system of equations that will be used later.

7.1 Derivation of II'"° and a useful definition

Fix Z and some allocation of managers to assets Ip (Z) and Ir (Z) with the corresponding
(,uZ,nZ, QZD,?]g) . In this allocation we have uznzZ domestic-asset funds and uy (1 —nz) Z
foreign-asset funds, with uzZ funds in total. If j & Ip(Z) U Ir (Z) deviates to opening a
domestic-asset fund, then the probability that a random investor draws j and N — 1 other

(447 ("G

(“47)

M = F are derived analogously. Using the above, we obtain:

domestic-asset managers is Pp, (N|puz,nz,Zz) = . The probabilities for

T

M, D - D -
" (yss pizomz, 05,05 Z) = Y ZPyo (Nlug,nz, Z) E [} ly;, N, 92,95, Z] . (14)
N=0

In what follows, we will also need the probability that in an allocation Ip (Z) and Ir(Z),

a randomly selected investor observes N domestic-asset funds. This is P (N|uy,nz, Z) =
(2327 (2 G0)%)

nZz

T
When taking the expectation of the formulas for the capital attracted by j € Ip(Z2),
equations (8) and (10), we have to take into account that j is one of the domestic-asset funds

observed by her customers; hence, E [ﬁ Z;TF:_lN gbf; lyj, N, yP,y", Z| = y", but we have that

N — N-1 . . _ VATIZERYY
E % S 681y NP, 2| = s + SR B luili € In (2)\ (Y] = dyy + Vgt m2yow,
Therefore,

_ ZgP —y;  _
vy (03 + ﬁ (UiFt + Uz)) + %yj + NN1 wnuyz—lyJ -g"

E [2flyi Noy® 5", 2] =

N (203 + iy (025, +02) + & (02, + 02))
WZgP —y.;
N—-1Y — "zt

. 15
N y(oip, +o7) Y
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Analogously, using (11), and (9), we obtain:

_N—1 Q—n)pzgF— _
(o0 + 5 (vape +02)) + SR G+ mw s — 0

V(T = N) (203 + 7by (0% + 02) + % (02, + 02)

E [eRly;, Ny, 5", 2] =

(1-n)pzgF —y;
T-N-1Y — oz

B S Y P )

(16)

Finally, we will use the following definition:
Definition (1) Let AP (yj;,u, n, P, g%, Z) and AF (yj;u,n,gD,gF,Z) be defined as follows:
A7 (yj;u,n,z?D,@F,Z) =1y (yj;um,z?D,@F,Z) -1 (yj;u,n,?D,ﬂF,Z) : (17)

AL (wsmn 5,5, 2) =10 (g mn 5”57, 2) =10 (y5m,5°,57, 7). (18)

7.2 Preliminary lemmas

In this section, we introduce an auxiliary system of equations and show that the variables of

interest in the equilibria of our game converge to the solutions of this system of equations.

7.2.1 The auxiliary system of equations

Fix (p,m) with g € [0,1] and n € [0,1]. Define Ip (n,u) and Ir (n,u) to be measurable
subsets of the support of H (-) such that p = fyjeID(n ) (yj)+ fijIF () VH (y;) and n =

fyjelp(n,u) dH(y;) Define 3 oD — fijID(n,u) v dH (y;) an gp _ fijIF(n,u)yjdH( Ys)
K fijID(n,u) dH(y;)

(f,)nN (1 —n)" . Define

N fijIF("L,M) dH(y;) - Let P(N|n) =

7 (03 + 7k (02 +02)) + s + NtP - g

N (2‘7% + TiN (025 +02)+ % (02p + Ug))

XtD (yjanyDng) =

: 19
N v(o2p, +02) (19)
for N > 0 and 0 otherwise; and
F D _F\ _ v (0% + 5 (0hpe +02)) + TR + iy NyJ_y
Xt (yj>N7y Y ): 1 i
V(T = N) (203 + b (0% + 02) + & (0%, +02))
T—N v(oip +02)
for N < T and 0 otherwise. Define also the following;:
1 T
Iy (yj;mn,z?D,ﬂF) i > P(Nln) Xf’ (ymN,yD,ﬂF) (21)
N=0
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1 — T-N
IT, (yj;u,n v,y )E*ZP(NI ) T % (way N7 ) (22)
K N=0 n
A (yg’;u,mz?D,ﬂF) =117 yj;u,n,ﬂD,z?F) — 10 (yj;mn,z?D,z?F) (23)
T
Qor (. 5”,5") = 32 P(NI) NEm [XP (93, Noy”,57) lys € I (n,10)] (24)
N=0
T
Qrt (1 3”,57) = D2 PN (T = N) Bu [XE (93, Now®,57) Iy € Ir (n,10)] (25)
N=0

Definition (2) Let {,u*,n*, U s s } be a quadruple that satisfies the following inequalities:

t_iAz (95311, 52,57) { i?i:?; ZJ;ZZ EZ EZZ; ; (26)
iﬂf (yj;u*,m,yf,yf) > Fp if y; € Ip (pt,,n4) 5 (27)
t=1
iﬂf (yj;u*7n*,z75,ﬂf) > Fr if yj € Ir (p,,ne) ; (28)
t=1
thM (s o 32, 55) < Far for M€ {D,F} if y; & I (,,m2) Ul (. m). (29)

7.2.2 Convergence of the equilibrium variables to {u*, N, G2, G }

Lemma 1 For any Z, let Kz be a set of (n,p) € [0,1)% such that nuZ and (1 —n)uZ are

integers. Then as Z — oo, for all corresponding (n, ) € Kz, we have:

(a) limz_o ZPp (N|u,n, Z) = P (N|n) & t

limZHOO ZPD,d (N‘:u’ n, Z) (N|TL) N"’

limy .o ZPp, (N|p,n,Z) = P(Nn) X ot

(b) limyz_.oo ZPr (N|p,n,Z) = P (N|n) T1 ]XL)

limy oo ZPp,d (N|u,n, Z) = P (N|n) J575,

hmZ—’OO ZPF,O (N|M,7’L, Z) (N|7’L) Tl ]\n[)

(c) limz_0o P (N|pu,n,Z) =P (N|n) N
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Proof. We will prove only the first statement, since the proofs of the remaining statements

are analogous. Fix some (n, ) € Kz. Note that

(;mel) (u( —n)Z)

ZPp (Nlp,n,2) = Z-N= 1=K
('7)
_ ZNIL g wnZ—1-kIli o ‘(wl-n)Z—k T
w0 (W2 — k) NU(T - N)!
N—-2 T—N-1

B n]Tk—o <n_1:72k> k=0 ((1—71)—“%) %T!
B T-1 k NI(T — N)I'

- (1 - ;TZ) ( )

The difference between the last expression and #&V),n]\[ (1-— n)T_N % becomes arbitrarily

small as Z increases, which completes the proof of the first inequality. m

Lemma 2 Fiz 2,5, and let Kz be a set of (n,p) € [0,1] such that nuZ and (1 —n) pZ
are integers. Then for each € > 0, there exists Z such that for all Z > Z and all corresponding
(n,p) € Kz, the following inequalities hold for M = D, F' :

(a) [T (y55 8,0, 57,55, Z) — T (55,1, 57, 55) | < &5
" (g m, 52, 9", 2) — M (yj;u,n,yD,ng)‘ <&

(b) ’A{f]\/l (ijﬂ,nagDagF’Z)_At (yjﬁfbanagDagFaZ” <g;

(C) aA{M (y] »N,”:QDQF:Z) _ 6At (y]hu'»nygngF)

Jy; 9y, <&

(d) ‘QMt (Ma n, gDa Z7F> Z) - QMt (M? n, yDv gF) ‘ <e.
Proof. Using the fact that limyz_, %D:lyj = gP and limz_ o % =gt in
(15) and (16), we establish thatlimy_,. E [$%|yj, N, g2, g%, Z} = XM (yj, N, P, ng) .Taking
the derivative of (15) and (19) with respect to y;, we obtain:

i O [23tlys, N 975", 2]
1m =

z|=

e Ous N (203 + 7l (0%, +02) + & (0%, + 02))
+ N-—-1 _ 8XtD (yj7N7yD,gF) (30)
YN (02 p; + 02) B y;

An analogous analysis holds for M = F. Using this together with Lemma 1 in equations (21),
(22), (2), and (14) completes the proof of part (a), and doing the same in equations (17),
(18), and (23) completes the proof of parts (b) and (c).

For part (d), note that E [y;|y; € Ins (n, u)] = g™. Using this in equations (19) and (20),
we obtain that E [XM (y;, N,y?,5") ly; € Int (n, )] = XM (g™, N, yP,y"") . Plugging this
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into (24) and (25) results in the following:
T
D _F\ _ N .p (Db D -F\ _ D (-D. D _F
Qo (5”7 )—wNZ:OP(NIn)@Xt ("N 0") =t} (5" 57,57) 31

Qre (. ”,5") = (0 =m)ptt] (5501 57.5"). (2)
Recall that Q py (uz,nz,gg,gg, Z) =F [ng (N) g nz, 42,95, Z] . Taking the expectation of
(10) conditional on p,n, 5", 4", and Z, and using the fact that E [% Zfil o2\, m, 72, 5", Z] =
yP, we obtain that E [¢M (N)|N,95,9%5,2] = Nmﬁ (N), where j is a manager for whom
y; = yP. Moreover, P (N|uy,nz,Z) = ZPp (N|uy,nz, Z) % Hence, we obtain:

T

Quit (17.m2,58,5%.2) = uinZ Y ZPo (Nlpzinz, ) afy (N) = null} (5”3 1z,mz2,58.95.2) . (33)
N=0

Using a similar argument, we obtain:
Qri (nzimz.58.55.2) = (L =) ullf (5" pizim2. 58,55, 2) (34)
This, together with part (a) implies part (d).
The next lemma establishes that as Z increases, the distribution of signals {yl}IZ: 1 be-
comes arbitrarily close to H (-). Lemma 4 establishes that as Z increases, the properties of

all equilibria converge to the properties of some of the solutions of the auxiliary set defined in
Definition (1).

Lemma 3 We have limyz_, sup, %Zizzl 1{y; < s} — H (s)| = 0 with probability 1.

Proof. For any i # j, y; and y; are i.i.d. with c.d.f. H (-). Hence, the lemma follows

directly from the Glivenko—Cantelli theorem. m

Lemma 4 Let the quadruple {uZ,nZ,yg,yg} correspond to some equilibrium for Z. For all
e > 0, we can find Z and {u*,n*,gf,gf} satisfying Definition (2) such that for all Z > Z,
we have ‘{MZ,nZ,gjg,gjg} — {M*,n*,gj?,yf}’ < ¢ with probability 1.

Proof. Suppose, by contradiction, that there exists a subsequence {Z,,}, for which
limy, oo {uzm,nzm,ggm,gjgm} % {,u*,n*,gjf,gf}. Because the set of possible values of
Lz, Nz, gg , gg is compact, there exists a subsequence {Z;} for Which{ Bz, s Zk,gg’k,ggk} con-

verges. Let {fi.,ne, 42, 7¢ } be this limit. If {p.,ne, 32,95} # {1n4, 52,55}, then by
definition of the latter quadruple, the former quadruple must violate at least one of conditions
(26), (27), (28), and (29). That is, there exists a y; for which at least one of the following
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must hold:

2

[1] : ZAt (yj;/j’cvnc7ch7yf)<FD_FF ifjelD(nMN‘C)
t=1
2

2] = oA (yj;uc,nuyﬂﬂf) > Fp — Fr if j € Ir (ne, 1)
t=1

[3] : ZHt (yﬂﬂ'cvncvyc P | < Fpifjelp (nc,,uc)

t=1

t=1

‘)
[4] - Zﬂt (yj,umnc,yc ,yc) < Frif j € Ir (ne, p1,)
)

2
5] ZHt (yj,uc,nc,yc,yc > Fy for M € {D,F} if j € Ip (ne, p.) U I (ne, i) -
t=1

By parts (a) and (b) of Lemma 2, for Z large enough, one of the corresponding equilibrium
conditions for Z must be violated for y;. By the continuity of (2),(3), and (14) in y;, there
exists £ > 0 such that the violated condition is also violated for all y; € (y; — &, y; +§). It

remains for us to show that for each Z large enough, one can find y; € (y; — &, y; +€).
Suppose, by contradiction, that there exists a subsequence of economies {Zj} for which

vi & (yj — & y; + &) for all y; and some & > 0. Then for all such Zy, ZzZ:kl 1{y; <y; — &} =

ZiZ:kl 1{y; <y; +&}. Note also, that the following holds:

Z 1{y: <s}—H{(s)

hm sup

> max{gzl{yz<y] §F—H(y H Zl{yz<y]+§} H(yﬁé)‘}

Suppose, without loss of generality, that the first expression on the right-hand side is 0, i.e.,
ZiZ:k1 1{y; <y; —&}—H (y; — &) = 0. Using this and the fact that ZZZ:’H 1{yi <y; — &=

y;—§
Zz'Z:k1 1{y; <y; + &}, weobtain that the second expression on the right-hand side is zj jé H (y;

H (y; +&). Since zj:é < 1, and by Assumption C, H (y; — &) < H (y; + &), it follows that

ZzZ:’VI 1{yi <y; +&— H (y; + 5)‘ > 0. But from Lemma 3, we know that the following

1

yi+¢
is true limy, o sup, %ZZ 1 H{yi <s}—H(s ‘ = 0, which is a contradiction. m
7.3 Lemmas used later in the proofs of propositions 1, 2, and 3

In the subsequent proofs, to simplify notation we assume that T is odd, but the proofs hold
when T is even as well. To simplify notation, let A(-) = Aj () + Ag(-) and AM (1) =
AM (\) + AM (-). And finally, we extensively use that fact that o2, < o2 ,.,.

Lemma 5 We have

XT:PNW NU?,( 2n) (T'— N) + (U§+02D,‘)(N7Tn) >0 forn <
N=0 2N(T' = N)oi + T (0%p, +02) <0 forn >

N[ N
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Proof. Taking the derivative of the left-hand side with respect to o2, one obtains:

dLHS _ ZT P(N|n)< N(o2 py+02)(T—N)(T—2N) >
- N=0 (

do3 2N(T—N)o2+T (o2, +02))°
(o2 2 o >0ifn< i
_ T N(o2 p,+02)(T—N)(T—2N) B (L) - B 2
= 2= PN GG N ) (1 e > “Owhenn=s
<0ifn>%

where the second equality uses the fact that the expression in the bracket is the same for
N =k and N =T — k. Therefore, setting 02 = 0 yields

i P (N[n) No2 (1 —2n) (T — N) + (62 + 02 p,) (N — Tn) { > P(Nn) Xm0 for n < 1
— 2N (T — N) o2 +T (02, +02) <o P(Nn) XL =0 for n > L
]

If we interpret the auxiliary system of equations as a description of a limit economy, the
next lemmas establish the following. Lemma 6 states that when there are fewer domestic-asset
markets, and they are on average of lower quality, an average foreign-asset manager finds it
profitable to deviate to domestic assets. Lemma 7 establishes that if the opposite is true
and the updating about the managers’ abilities is the same in both markets, then an average
domestic-asset manager finds it profitable to deviate to foreign assets. Lemmas 8 and Lemma
9 state that if there are more domestic-asset managers, then the most able managers have the

highest incentive to specialize domestically.

Lemma 6 Ifn < % and yP < ¥, then A (ng;u,n,gD,gF) > 0. The last inequality s strict

if either 5P < gt or 02 1y > 02 .

Proof. Plug (19) and (20) into (21) and (22), respectively, and plug the resulting equations
into (23), to obtain

/’LAt (yj;/'t7 n, gD7yF) = (35)
_ T—1 N v((TfN)fo%JrN(UZFﬁU?))+(T*N)N(%yj+NﬁlﬂDfﬂF) N1 y;—g"
- ZN: P(N|n) n ( YN (2T=N)No2+N (02 p,+02)+H(T—N)(o2 p,+02)) TN 1(o2pito?)
_ T—1 T_N ’Y((T—N)N‘T%+(T—N)(UiDt"""g))""(T_N)N(%@F"’TiNyj_ﬂD) T-N—1  yj—§"
Y= P(NIn) =3 < AT =N)(2T=N)NoZ+N (02 py+02)+H(T=N) (02 py+02)) R =)

+ P(T|n) 1 (1+(T—1)%) — P (0ln) - (1+(T—1)%).

W("iDt‘H"z "/("iFt‘*"fg)

Using y; = g%, and grouping terms with 4” and g%, we obtain:

1% (1 - n) nAt (QF; H, 1, gD? gF) =

st p vy T2+ R (R 02) = § (oot o) - P 67— 5)
_ N=1 n —N

- 7 (208 + ety (e +02) + iy (02 +02)

=FT

yF—gP

+ 3T p(Nn) % (1—n) (N = 1)+ P(TJn) (1 - n) (1 (T - 1) m) — P (0ln) .

7aDt €
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Differentiating F'T" with respect to ai s We establish that

OFT _ N(T'—N)(yoip: +792 + (N +n—1) (5" —§") + Nyo7)
90%p (2N (T —N)o2+ N (025, +02) + (T = N) (02, + 02))*

BFT
aFt

Since ai e 2> ai pe» the fact that > 0 implies that when we set o2 APt = =02 2 D> We obtain:

N(l - Tl) nAt (gF./'hn gDng) =
Y(NoZ(1=20)(T=N)+(N=Tn) (o2 p,+02)) 7-1  (N4n—1)(T-N)(5"—5")

> D n—o (2N(T-N)o2+T (o2, +02)) N=1 (2N(T-N)o2+T (o2 p,+02))

+ XA PV Sy (1= (V =1)

with strict inequality for ¢ = 2 if 02, > 02 ,. Using Lemma 5 in the above equation, we
obtain:

P D _F (5" -97) 71 (A=n)(N-1) _ (N+n—1)(T—N)
.U’(l - n) nAt (y SHTLY LY ) > N ZN:I P(N‘n) (UiDt+Ug) (QN(T—N)O'%‘FT(O'?!Dt"‘Ug))

77 -9") 1 n—Tn
> S PN N ST 0

where the last inequality is strict if 7 < 7%, and the last equality comes from E [N 2] =
Tn—Tn?+ (Tn)*. m
Lemma 7 Suppose that 0%, = o2, fort = 1,2. Then n > % and gP > g¥ imply that
A (75 p,m,57,57) <0

Proof. Plugging y; = y” and %, = 02, into (35), we obtain:

No2(1-2n)(T—N)+(N-Tn)(c2 5, +02)

_ _ _ T—1
A (@73 5") = gmem va PN In) e o)
(77 -3") «7-1 N(T—N-—n) (T—-N-1)n
i 2= PN SR (o2 o) 2 (Zpie?)
+P (TIn) 2 — P (0ln) oy (14 (T = 1) 50
'Y(”iDt""UQ)
_ 1 T No2(1—2n)(T—N)+(N-Tn) (o2 p,+02)
- p(l—n)n ZN:OP(N| ) 2N (T— N)0'2+T( aDt+‘72)
y —g¥ T N(T—N-—n) _ (T=N-1)n
ikt Lvo P (N '”)( @GN+ (o2 7)) v(ai;mwz)) '

Using Lemma 5, for n > % we have:

_D. _D -F T N(T—N-— n) _ (T-N-1)n
AP < AP I (S e )
gP—gF T N(IT-=N-n) _ (T=N-1)n
< #d—mn)n ZN (N|n) ('VT( o2 pytol ) ’Y(JiDt+ag)>
_ (??F*??D) 1 T (T=N)(N+n—Tn) __
= v aa=mn 2n=0 P (NIn) S0y =0

where the last equality comes from the fact that E [N 2] =Tn—Tn? + (Tn)2 . n
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Lemma 8 Suppose that aiFt = aiDt. Then, fort=1,2 and all y;, we have

<0ifn< i

8At (yjﬁp’a n, gD7gF) . ?
o, =4 =0ifn=3 (36)

>0ifn>1

Proof. Differentiating (35) with respect to y;, we obtain:

8¢ (ym.9”.57) 1 -1 P (N|n) T(A—n)—N

dy; T pl-mn &N=1 T@N(T=N)o3+N(0F py+02)+(T=N) (0% p,+02))

+ ok EEP(N\n)((N—”“-") - ””“’")+P<T|n>iL—P<own> S W

v(odpito?)  v(odpto?) (0% pito?) A=m y(of peto?)

(37)

Substituting Uth for aiFt in the above expression, and using the facts that ath is
independent of N and that Z%:o P (N|n) N = nT, we obtain:

A (yim, 57 57 1 T-1 T(1—n)—N

t(yjayjy i) atyn 2on—1 P (Nn) TENT= M2+ (2 D)

1 T-1 (N-1)(1-n) _ (T-N-1)n 1 T—1 . T-1 1
s TP V) (2058 — G250 ) 4 P 010 sy = P O 5 s -

(38)
Rearranging terms, we obtain:
T-1 p(N 2(2n—1)N(T—N)o2 —(N-Tn)(o2,p,+02) P P

OA (yj; o, ng,yF) 2N P (N|n) CN(T-N)o2+T(o2 , +02)) + (P (T|n) (1 —n) = P(0ln) n)

dy; pn (1 —n)y (02 p, + 02)

T 2(2n—1)N(T—N)o2—(N-Tn)(o% p,+02) T 1—p\T—1
(heo P VI e ey~ o™ (=) (1= (15)")

k]

pn (L= )7 (0% p, + 02)

which by Lemma 5 implies (36). =

8A(yj 5#:"737D ’gF)

Lemma 9 Suppose aim > aiD? Then n > % implies

Proof. Differentiating the right-hand side of (37) with respect to o2, yields

20 (y;mgPd") _ 1 ST-1 p(Np (N=T(1-n))
ayj]a"in = plonn 2n= P (Vi) 7(2(T7N)"%+("im+gg)+w(UiDﬁrf’g)f
1 T-1 (T-N—-1)n T—1 1
+ pn(l—n)n ZN:I P(N‘TL) (V(Uipﬁ"?)Q) + P(O‘TL) (I—-n)p ’Y(O’iFt+o-g)2

The last expression is positive. Using the fact that

T-N 2
(2 (T —N) aﬁ + (U?XF,: + a?) + (N) (UaDt + U?)) > (O_iFt + 02)2,

we obtain:

82At(y_;n,gD’gF) 1 T-1 P(Nln N(1—n)—n+T(2n—1) >0
ayjjao'aFt = p=mn ZN:I (V] )V(Q(T*N)"%JF(GQFt+‘7§)+w(gizn+”g))2 '

a4
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A (yym.97,9")
Oy;

2

. . . . _ 2 2 2 . . .
This implies that since o, = 0Zp; and o,y > 07 py, the derivative is

A (y;m,g7.7")

larger (for ¢ = 1) or strictly larger (for ¢ = 2) than the derivative 55 evaluated at

O'aFt = Ucht' Since Lemma 8 showed the latter to be weakly greater than 0 for n > %, we

OA veny 7D FF
established that % >0. m

7.4 Proof of Proposition 1

It is easy to show that the solution to investors’ problems exists. By incorporating the in-
vestors’ best responses into managers’ profit functions, we can convert the game with given Z
into a finite game. The existence of an equilibrium follows then directly from Nash (1951).

By Lemma 4, we only need to prove that for all { Lows M G2 5 E } defined in Definition (2)

above, we have T = % (Part Z)7 g? = gf (Part “)’ and QDt (,u*? Tox, g*Da gf) = QFt (/L*a Tox, g*D7 g*F)

Part ii3). Note that since o2 = 0, we have that o2 ,, = 02, =0 for t = 1,2. Note also that
n al't aDt
Fp—Fr=0.
Part (7)
Suppose, by contradiction, that n, # % Suppose further that n, < % By Lemma 8,

. . 0A ks T 9_*D:_f
Ny < % implies (v May-* 52.x)

y < 0. This means that there exists a threshold ¢, such that
A (yj;u*,n*,yf,gjf) < 0 for y; > g and A (yj;u*,n*,yf),gjf) > 0 for y; < g. This, together
with the fact that H (y;) is continuous (no mass points) and with condition (26), implies that
P < gF'. However, n, < % and 7”2 < I cannot satisfy Definition (2). By Lemma 6, if n, < %,
then A (g5 p,, ne, y2,55") > 0, which violates condition (26) of Definition (2). The case with
n > % is proven analogously, with the use of Lemma 7 for the last part.

Part (i) .

First, note that for n = %, using Lemmas 5 and 8 in equation (35), we obtain

.. 1 .D -F _ 2 —~T-1 1y [(V@N=T) (02 p+02)+N(T-N) (2P - 20 =157) (N )P (v 1)gP
Ay (yja M5y Y ) - m EN:I P (N|§) ( ’Y(QN(T—N)U%+T(UiDt+U§)) + ’Y(UiDt'H’g)

+ L2p(T|L) <1+(T— 1) Wiﬂ)) —5:2P (0]3) (1+(T—1) ﬁ)

)

N=1

Ir—1
QiF P ip ! T —ANT + 4AN? L T-2 \_ P T-1
all 2 2N(T—=N)oi +T(0%p, +02)  oip, +02 Tapt T 02

|

=¥

where the last equality uses the fact that P (N|1) = P (T — N|3) . Since T —ANT +4N? > 0
for N < %, it follows that ¥ > 0. Suppose now, by contradiction, that g2 # . This means
that A (yj;,u*, %,gjf,gf) = (gf — Q*D) W £ 0; hence, it follows that A; (yj;,u*, %,gf,gf) is
either strictly positive for all y;, or strictly negative for all y;. This, in turn, implies that
condition (26) is violated for either j € Ip (n,u) or j € Ip (n,u) .

Part (ui7) .
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Using (31) and (32), we obtain:

1 _D _F 1 D _F 1 D _D 1 D _F 1 F _F 1 D _F
oY s Yx - %1 o Yx 2 Yx = -pll w s My 59 Yx s Yx — o pll w3 My 59 Ysx s YUs
Qb (u*,Q,y ] ) QFt <u Y HILE |\ G5 s 5505750 gL ( Tsbes 550550
1 _ 1 p_
= SuA <yf;u*,§7yf7yf).

Since n, = % and ai Dt = O'i > Lemma 8 implies that Ay (yj; s %, gP. gk ) is independent of
y;j. Hence, to satisfy Definition (2), it must be the case that A, (yj; 1, %,Q*D,gjf) = 0, which,
applied to the above equation, completes the proof.

7.5 Proof of Proposition 2

The existence of the equilibria for each Z follows from the same argument as the one presented

in the proof of Proposition 1.
Using equation (24) and (25), and using n = 1 and y? = g%, we obtain:

1 p _ 1 p _
QDt (/’La ivyD7yF> - QFt ()u‘7 §ayDayF)

=0 202+ 75 (025, +02) + % (02, + 02))

. . . . . 2 . 2 .
The right-hand side of the above expression increases in o2 ,, so when replacing o2 5, in
this expression with 03 pt» We obtain:

1 p _ 1 p _
QDt (/L7§7yD7yF) _QFi (H‘vinyva)
S (2N -T) (JiDt + Ug)

T 1
= ZP(N'i) TeN T N2+ T (0%, 407

N=0

with equality for ¢ = 1 (since 02 .; = 02 ;) and strict inequality for ¢ = 2 (since 02 ., > 02 1),).
Denote the expression under the summation by ¥ (N). Since P (N|3) = P (T — N|3), and
U (N)= -V (T — N), the last summation is therefore equal to 0, which completes the proof.

7.6 Proof of Proposition 3

By Lemma 4, we only need to prove that for all { Ly, N, T2, GE } satisfying Definition (2), we
2 7D =F 2 7D =F
have /g*D > gf (Part 7/), we haVe Zt:l QDt(“*}n*7y* 7y*) > Zt:l QFt(.u*,n*,y* 7y*) (Part 22)7 and

T 1—nx
there exists H (y;) such that n, < % and Qpy (e, i, Y2, 95) > Qe (114, ms, §2,yE) (Part

).

Proof of Part (7).

Suppose, by contradiction, that 72 < §I. Suppose next that at the same time n, < % Since
025y > 021,y Lemma 6 implies that A (gf;u*,n*,gf’,gf) > 0. Since A (yj;y*,n*,y?,gf)
is linear in y;, we have that A (yj;u*,n*,gjf,gjf) > 0 for either all y; < g or all y; > T
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This means that A (yj;u*,n*,ﬂ?,yf) > 0 for some y; € Ip (ny,p,). This in turn implies
that condition (26) is violated for some y; € Ip (i, n). Suppose then that n, > 1 instead.
By Lemma 9, BA(yj;ugZ%’gRg*F)
highest y; belong to I D](n*, i), which implies that g > gI; which contradicts the starting

> 0; hence, condition (26) says that the managers with the

hypothesis.

Proof of Part (i7) .
Using (31) and (32), we obtain:

QDt (/1'7n7gD7 gF) = nMHtD (gDv oy T2y gDng) ) (39)

Qr¢ (u,n,gD,ﬂF) = (1 —n) pIIf (QF;M,N@D@F) . (40)

Using equations (24) and (25), we next obtain:

Zf:l QDt (,u‘*vn*7g*D7g*F) . Zf:l QFt (u*,n*,gf,gf)
nz 1—nz

2
= M <Z HfD (gD;NanagDagF) - HtF (gF;/'Lan’ yDva))
t=1

> ud (575 e, 52,55

where the last inequality comes from the fact that IIf" increases in y;. By definition of 7P, the
set Ip ({14, 2+) must contain some y; greater than and some y; smaller than yP, and condition
(26) requires that for these, A (yj; Lo T T2 yf) > 0. By the linearity of A in y;, we have
A (gD; Lhys s, T2, yf) > 0, which completes the proof.

Proof of Part (i) .

For any quint {,u,n,yD,yF,yL} with g” > 7" >y, define

1— . _ _
(=—nu 27;)“ if yje[gh—cy" +

h(y;) = 1% if yjelg?—cy?+c , (41)
2 iy eyt eyt 4

where ¢ > 0 is small enough so that y” 4+ ¢ < 7¥" — ¢ and 4 + ¢ < §” — ¢. The corresponding

H (-) satisfies Assumption C.
First, we will show that there exists some n’ < %, such that for all n € (n/, %) if g > gt
then Qpy (u,n,gD,ng) > % for t = 1,2. For this purpose, note that using (24) we obtain:

N | =

P(N|n) NE [a515”, N, 5", 5" | -

N | =
I
M~

QDt (/“La n, gD7 QF) -
0

N(U2Ft +a§) —(T'—N) (U2Dt —&—a?)
2(T—N)No2%2+ N (6%, +02)+ (T —N)(c%, +02)

v
N= 2

P (Nln)

(T - N)N (" —5")
(I'=N)No%+ N (0%, +02) + (T — N) (0, +02)

Jr

1= £

P (Nln) 5
N=

o

42



Since P > ¥, the second expression is strictly positive for n € (0, 1), and the first expression
is increasing in a%t. Therefore, for t € {1,2}, we have

5" P (¥in) ( (o o) ON - T) ) -

ke 2(T—N)No2+T (0%, + 02)
T

(024 0D,) (T —2N) n T2 1
P (Nin) (2(T—N)N03+T(02Dt+a§) <(1—n) 1)) +3 2T,

and the last expression is strictly positive for n = % Hence, by the continuity of Q) py (,u, ORTINTL )

DN =

>

N =

QDt (M7 n, gD7 QF) -

Il
L=

Il
N | =
[+

2

=1

in n, it follows that exists some n’ < % such that Qpy (1, n, 77, ") —% >0 for all n € (n/, %) )

Let us now propose a limit equilibrium in which y; € Iy (p,n) if and only if y; €

[gM —c, g™ + C] , and y; € [yL —c,yt + c] do not open mutual funds. We will now show

!
'3
sponding open set of density functions h (y;), such that conditions (26), (27), (28), and (29)

are satisfied for the proposed equilibrium. Note that by construction, in the proposed equilib-

that there exists an open set of quints {u,n, ?]D,gF,yL} with n € (n ), and the corre-

rium the fraction of all managers that open a mutual fund is u, and the fraction of operating
managers that specialize in domestic assets is n. The average quality of managers specializing

in assets M is gM.
To check condition (26), note that using equation (35), we have:
pA (575 0,m, 57, 57) =

_ (5" -9") 11 N(T—N-n) (T—N-1)n
= ¥+ ‘Gt Xn_o P (NIn) +(2(T—N)NoZ+N( - ’

o2 pito2)H(T-N) (02 py+02)) (o2 +o2)

and
Wl (5 0,5, 5) = (@2
_ (5°-3") 71 (N+n—1)(T—N) (N—1)(1—n)
= U Swn 2= POV S (o s e D) (eRned) )
where , (o2 2 (o2 "
o 1 T (T=N)N(1-2n)o,;+(1—n)N(o, p,+0z)—n(T—N)(o5p,+0oz
V= aam Xnv=o PN G N or 4 n (o2, 102) 10 (2 p,+02))
We have
ov NoZ2(T—N)+(T—-N)(o2 5, +02)

1 T
902 1, = U-n)n ZN:OP(N|n)N(2 z>0,

(TfN)NJ%+N(”iFt+"g)+(T*N)(UiDtJ“’g))
: 2 2 .
and hence using o7, in place of 0%, in ¥, we obtain:

1 T (T—N)N(1—-2n)o2+(N—Tn)(o2 ,+02)
V2 ammn Xv=0 P VI —(Ga et rr(on,, 102)

By Lemma 5, the last expression is positive for n < %; hence, ¥ > 0 for n € (n' , %) For
n= %, the difference between the second expression in pA (QF s, g2 gt ) and the second
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expression in puAy (ﬂD; p,m, ", 37F) is

P(N|3)(eN-T) T-1 1\ T—N-1 1y _ N-1
(ZN 1 o(T— N)N(,2+N( o2 ., +02 )+(T N)(G peto2 ) +ZN:OP(N|§) o2 L +o2 7P(N‘§) o2 5, +o2

T—-1 2N-T T T—2N
< ZN 1P(N‘ )27 2AT~N)No2+N (02 py+02)+H(T=N) (0% p,+02) +ZN =0 ( | )27‘7 aptto?

T 1\ 1 2N-T
= 2N=1 ( ‘5) 29 2(T=N)No2+N(o2 ,+02)+(T—N) (02 5, +02) <0.

Hence, by the continuity of these expressions in n, there exists n” < % such that the second ex-
pression in pA\, (gF; wn, g, ng) is smaller than the second expression in uA; (ng; wn, g, gF)
for all n € (n” , %) . Moreover, the second expression in pA (ng s, g2 gt ) is negative, as
the following calculation shows:

T (N+n—1)(T—N) _ (1—n)(N-1)
ZN:lP(N‘n) (2N(T N)‘72+N( oo+l )+(T N)( oapito? ) (U?yDt+gg))
T (N+n—1)(T—N) _ (1—n)(N—1)
< EN:l P (N‘n) ( T(<72 Dt+f7§) (UiDt""Tg) )
_ T N(Tn—N+1-n) _ T7L(Tn+1—n)—(Tn—Tn2+(Tn)2) -0
ZN 0 P (Nin) T (o2 pyto?) T(o2 p,+o2) '

Hence, Ay (g]D;u,n,ng,gF) = A (ng;,u, n,gD,gF) > 0 if ¥ — ¥ = 0, and both are de-
creasing in gP — g, but A, (ng e, g2, gt ) decreases more slowly. Hence, we can find

yP —y!" > 0, for which A (575 p,n, g2, 5") > 0> A (yF; p,n, yP, ") for all n € (n” l) By

the continuity of A, we can therefore find small enough ¢ such that for all n € (n” , %) , We

have A (yj;u,n,gD,ng) > 0 for each y; € [QD —c,ng+c] ,and 0 > A (yi;u,n,gD,gF) for
each y; € [QF —c, gt + c] . In other words, we can find g — ¥ > 0 for which condition (26)

is satisfied for all n € (n”, 3).

From (21) and (22), we know that profits are inversely proportional to u. Hence, if
oM (yj; w,n, P, gt ) > 0, one can guarantee profit exceeding the entry cost by setting pu
small enough. Since profit is increasing in y;, if we show that jned (QF —c;p,n, g2, gt ) >0
for t = 1,2, we can guarantee that conditions (27) and (28) are satisfied for small enough .

Using equations (20) and (22), we obtain:

7 ((T = N)Noj + (T = N) (04p; +02)) + (T = N)N (5" —57)

T
HF F_ s My 77D77F - PN
O e ™o =5 1—n 2 P NI e T Ny N+ N (2 0 + T~ M) (@ s + o7)

T
N T-N-1
>~ P(Nln) - )
1*n ) = | (7@(T4<N)Nb%+<N(0@n+%k) +(T' = N)(o%p, +02)) 7 (0ap +02)

Since in our construction we can pick ¢ arbitrarily small, it suffices to show that

1 2 2 ~F _ =D
N 1(OaDt +U€)) +y 4 > 07 (43)

7 (02 +02) + 3 (02, + 02) )

for t = 1,2. Clearly, this is satisfied for small enough 7” — ¥ > 0. Hence, what remains for
us to show is that we can find g” — %" > 0 small enough that the above expression is positive
for t = 1,2, but large enough so that A (gD; wn, g, yF) >0>A (ng;n,gD,ng) . Using (42)
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and (43), it follows that we can find such g — g > 0, if the following holds:

(T—N)N(1-2n)o2+(1-n)N (02 g +02)—n(T—N)(02 b, +02)
ZN:OP( n) 2T—N)No2+N(02 o, +02)+(T—N)(02 5, +02)

T (N=1)(1-n) _ (N+n—1)(T—N)
2in=1 P (Nn) ( (Zpete?) zmmwas+N<aam+ag>w—m(aamaz))

T N(T—- N)(o' + = ( OD1+CF ))
ZN 0 (N|n) 2(T—N)No2+N(o aFf+02)+(T N)(02 py+0o2)

< Z N(T—N)

T
‘=12 2n=o L (Nn) 2(T—N)No2+N(02 ., +02)+(T-N) (02, +02)

By the continuity of the above expressions in n, it is enough to show that the above is satisfied

for n = % Moreover, for n = %, the expression for ¢ = 1 on left-hand side is 0. Hence, it is

enough to show that

ZT ( |l) N(aiF2+U§)_(T_N)(UiD2+‘7§)
N=0 2(T7N)NU%+N(O’iF2+0'g)+(T7N)(03D2+U§)

- (2N—1)(T—N)

1
¢1D2+02 ZN ! ( ‘7) 2(T—N)No3 +N( o2 poto?) H(T— N)( o2 pato?)

T 1\ N@=N)(02+4 (02 py+02)) 1 N(T-N) (o3 + % (0% patol))
S neo P (NI3) 2AT-N)No2+T(02 p, +02) ZN:OP(N‘ ) 2T—N)No2+N (02 pyt02 ) H(T—N) (02 pyto?)

T 1 N(T—N) T 1 N(T—N)
ZN:OP(N|2) 2(T7N)No%+T(02D‘D1+U§) ZN:OP(N‘Q) 2(T-N)No2 +N(U poto? )+(T N)( aD2+‘72)

By partially dlfferentlatlng both sides with respect to o2, it is easy to show that the left-hand
side is decreasing in o2 Whlle the right-hand side is 1ncreas1ng in 02. Hence, it Sufﬁces to show
that the above holds for 02 = 0. Rearranging terms, and using the fact that o> D1 > Ua D2, We
find that the above is satisfied if the expression below holds:

T 1 ( S ratol ) (T— N)( o2 potol ) T 1 (T— N)(U p2toc )
ZN:O ( | ) ( oot ) T N)( o2 patol ) 2 ZN:OP(N' ) ( ar2tol )+(T N)("’ p2to? )

1T P (N[ 2N M) (oG pstot) T-1" YL P(NIL) + NN (75 pato?)
N=1 2) N(02 pato2) H(T=N)(o2 pyto?) N=0 N(o2 poto2)+H(T—N)(0Z pyto?)

Evaluating both sides at aa Fo = 03 po and using L'Hospital’s rule, we obtain:

2 2

T < 27(11 -y
Hence, for an open set of parameters for which ai o 1 close to ai Do, the desired inequality
holds.?3

And finally, (19)—(22) say that the expected proﬁt from entering a particular asset market

is linearly increasing in y;. Hence, for any {u,n,5”, 5"} and any (Fp, Fp), we can always
find y” so low, that any y; < yY + ¢ expects a negative profit from any specialization; hence,
condition (29) is satisfied.

Proof of Remark 1. From the proof of Proposition 3, we know that g% < g, which

oA 3 ks 9_D7_F . 0A j 31 ’_Dv_F

W < 0. Hence, either W = 0, and
J J

all operating managers are indifferent between the assets, or there there exists gy for which

A (g)d;,u,n,ng,ng) = 0. The existence of §, follows from the fact that for M = D, F, the

could not be an equilibrium if

23Gimulations show that the inequality holds for any o2 ps > 02 ps.
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expression T} (yj; w,n, g2, gt ) is strictly increasing in y;. m
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Figure 1: This figure shows comparative statics with respect to g for the full model (solid line) and the
benchmark model (dashed line). Panel A plots the equilibrium fraction of managers investing domestically, 7.
Panel B shows the difference between the average ability of domestic-asset and foreign-asset managers, yD—
yF. Panel C presents the market value of domestic-asset funds over foreign-asset funds in the second period,

¢ = (Q(gﬁlgg?f()l/fn)' Panel D reports the fraction of operating managers, (. Panel E exhibits the total

expected amount of capital channeled to the domestic assets in the second period, () p2. Panel F decomposes
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the home bias into D2 D2
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Figure 2: This figure shows comparative statics with respect to € for the full model (solid line) and the
benchmark model (dashed line) when g = 0. Panel A plots the equilibrium fraction of managers investing
domestically, . Panel B shows the difference between the average ability of domestic-asset and foreign-asset
managers, yD — yF . Panel C presents the market value of domestic-asset funds over foreign-asset funds in

the second period, ¢ = (Q(gilgg)?f(){fn)' Panel D reports the fraction of operating managers, (. Panel E

exhibits the total expected amount of capital channeled to the domestic assets in the second period, () ps.
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Figure 3: This figure shows comparative statics with respect to gy, for the full model (solid line) and the
benchmark model (dashed line) when g = 0. Panel A plots the equilibrium fraction of managers investing
domestically, n. Panel B shows the difference between the average ability of domestic-asset and foreign-asset
managers, yD— yF. Panel C presents the market value of domestic-asset funds over foreign-asset funds in

the second period, ¢ = (Q(Iiﬁlgfz?/z()l/fn)' Panel D reports the fraction of operating managers, . Panel E

exhibits the total expected amount of capital channeled to the domestic assets in the second period, () ps.

Panel F' decomposes the home bias into Qg%” Model _ Qgg Spec and Qgg Spee _ Qggﬂc}lmwk.
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Figure 4: This figure shows comparative statics with respect to 0, for the full model (solid line) and the
benchmark model (dashed line) when g = 0. Panel A plots the equilibrium fraction of managers investing
domestically, 1. Panel B shows the difference between the average ability of domestic-asset and foreign-asset
managers, yD— yF. Panel C presents the market value of domestic-asset funds over foreign-asset funds in

the second period, ¢ = (Q(gﬁlgf?g?f()l/fn)' Panel D reports the fraction of operating managers, (. Panel E

exhibits the total expected amount of capital channeled to the domestic assets in the second period, ) ps.

Panel F' decomposes the home bias into Qg%” Model _ EI Spec and QEI Spee _ Qggnc}mmrk.
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Figure 5: This figure shows comparative statics with respect to 0 for the full model (solid line) and the
benchmark model (dashed line) when g = 0. Panel A plots the equilibrium fraction of managers investing
domestically, 1. Panel B shows the difference between the average ability of domestic-asset and foreign-asset
managers, yD— yF. Panel C presents the market value of domestic-asset funds over foreign-asset funds in

the second period, ¢ = (Q(gﬁlgf?g?f()l/fn)' Panel D reports the fraction of operating managers, (. Panel E

exhibits the total expected amount of capital channeled to the domestic assets in the second period, ) ps.
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