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a b s t r a c t

This paper studies international equity markets when some investors have private

information that is valuable for trading in many countries simultaneously. We use a

dynamic model of equity trading to show that global private information helps explain

US investors’ trading behavior and performance. In particular, the model predicts global

return chasing (positive co-movement of US investors’ net purchases with returns in

many countries) which we show to be present in the data. Return chasing in our model

can be due to superior performance of US investors, not inferior knowledge or naive

trend-following. We also show that trades due to private information are strongly

correlated across countries. A common (global) factor accounts for about half their

variation.

& 2009 Elsevier B.V. All rights reserved.

1. Introduction

US investors’ net purchases in a foreign equity market
co-move positively with returns there.1 This co-movement
has been labeled ‘‘return chasing’’: US investors tend to be

net buyers of equity in a foreign country when stock
prices there are rising. A common explanation for return
chasing is based on the assumption that US investors lack
the private information of local investors in foreign
markets. In the presence of local private information, less
informed US investors react more strongly to public
signals than better informed local investors, even if all
investors have rational expectations. If public signals are
sufficiently important drivers of returns, this mechanism
generates both return chasing and underperformance of
US investors in foreign markets.

While the private information view of international
equity markets helps explain return chasing and equity
home bias, it has been challenged by recent empirical
findings on investor performance. If local private informa-
tion were important, domestic investors should make
higher trading profits than foreign investors. However, the

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/jfec

Journal of Financial Economics

ARTICLE IN PRESS

0304-405X/$ - see front matter & 2009 Elsevier B.V. All rights reserved.

doi:10.1016/j.jfineco.2008.06.008

$ We are grateful to Bill Schwert (the editor) and an anonymous

referee for very helpful comments. We thank Peter Christofferson,

Vihang Errunza, Gaston Gelos, Clifton Green, Thomas Hall, Michael

Halling, Monika Piazzesi, Cliff Smith, and Jerry Warner as well as seminar

participants for comments and suggestions. The views expressed herein

are those of the authors and not necessarily those of the Bank of Canada.
� Corresponding author at: Department of Economics, Stanford

University, Stanford, CA 94305, USA.

E-mail address: schneidr@stanford.edu (M. Schneider).
1 See, for example, Bohn and Tesar (1996a), Choe, Kho, and Stulz

(2001), Froot, O’Connell, and Seasholes (2001) and Albuquerque, Bauer,

and Schneider (2007).

Journal of Financial Economics 94 (2009) 18–46



Author's personal copy

evidence on the performance of foreign and local investors
is mixed, with a number of studies suggesting that foreign
investors outperform their domestic counterparts.2 In
light of models with local private information, it is
puzzling why foreigners should sometimes have coun-
try-specific private information that is not available to
local investors.

This paper proposes to broaden the private information
view of international equity markets by considering global
private information that is relevant for trading in many
foreign countries simultaneously. As a concrete example,
consider market research about the technology sector.
Insights about the future of this sector in the United
States, a country that dominates growth in the sector, are
likely to be important for the valuation of tech stocks in
Europe as well. Experience gained in the US market thus
could give sophisticated US investors an advantage in
recognizing global trends in technology and lead them to
outperform domestic investors in Europe. More generally,
the presence of global factors in international equity
returns is a robust stylized fact, and in many empirical
studies global factors are captured by US-specific variables
(e.g., Campbell and Hamao, 1992; Harvey, 1991). This
suggests that US investors’ local private information could
be valuable in foreign markets as well.

The presence of global private information reconciles
the private information view with mixed evidence on
investor performance and helps explain new evidence we
present on the cross-country correlation of returns and
flows. To show this, we first set out a theoretical
model of international equity trading and derive its
implications for returns and equity flows. Stock returns
in our model are driven by both local and global factors.
We view the world as a set of regions, a subset of which
makes up the United States. In every region, local
investors receive signals about local factors and some
investors also receive signals about global factors.
The key assumption is that the fraction of investors who
receive global signals is larger in the US than in the
rest of the world. With this information structure,
local private information leads to home bias (in fact, to
regional ‘‘home bias at home’’). At the same time,
global private information generates return chasing that
reflects superior performance of US investors. This is
because local investors abroad underreact to movements
in global factors, about which they know less than US
investors.

Analysis of the model leads to three new predictions.
First, if global information is important, we should
observe global return chasing: US investors’ net purchases

in any given country should co-move positively not only
with returns in that country, but also with returns in other
countries. We show this new fact in a monthly data set of
US investors’ equity purchases in eight developed coun-
tries. Second, the model suggests that it is natural to find
mixed evidence on the performance of foreign investors
relative to local investors. While local shocks (which are
reflected in local private signals) favor local investors,
global shocks (which are reflected in global private
signals) favor US (i.e., foreign) investors. Empirical studies
could thus uncover under- or overperformance of foreign-
ers depending on the particular time period and country
studied.

The third prediction is that global private information
induces positive correlation in US investors’ trades across
countries. To assess it, we construct empirical measures of
US investors’ trades due to private information. If most
private information were local, then the correlation of
such trades across countries should be low. For example,
private information generated by market research about
France that leads sophisticated US investors to purchase
French equities should not help forecast returns in
Germany and, therefore, should not entail purchases of
German equities. In contrast, the more private informa-
tion is global, the higher the cross-country correlation of
trades due to private information. We find that a global
factor accounts for slightly more than half of the variation
in trades due to private information across the eight
countries we study. At the same time, private information
accounts for about one-half of the overall variation in
trades. Global private information thus plays an important
role in international equity markets; It explains approxi-
mately 30% of US investors’ trades abroad. To the best of
our knowledge, this paper is the first to show global return
chasing and global private information in international
markets.

In our model, the key feature that allows both home
bias and return chasing to obtain is the presence of
asymmetric information. A benchmark symmetric infor-
mation model cannot account for either fact. Under
standard assumptions—all investors have identical hyper-
bolic absolute risk aversion (i.e., HARA) preferences and all
assets are tradable—two fund separation obtains in
equilibrium. Under two fund separation all investors hold
all risky assets in the same proportions. As a result, there
is no bias toward home assets, and there are no equity
flows across borders that are systematically related to
country returns.

A deviation from this benchmark that can lead to
global return chasing is a gradual, simultaneous opening
of equity markets in many countries to US investors. If
markets become gradually more accessible, US investors
increase their positions. At the same time, the marginal
investor becomes more diversified and requires lower risk
premia, which raises stock prices. Integration could thus
lead to positive co-movement of US net purchases and
returns at low frequencies. However, we show that most
global return chasing occurs at high frequencies: The
correlations between detrended flows and returns are
similar to the raw correlations. This high frequency
correlation is unlikely to be due to gradual market
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2 For evidence that domestic investors perform better than foreign-

ers, see Shukla and van Inwegen (1995), Hau (2001), Choe, Kho, and Stulz

(2001), or Timmermann and Blake (2005). Coval and Moskowitz (2001)

show that US mutual fund managers achieve better performance on

equity of firms located close to the fund. This result rationalizes ‘‘home

bias at home’’ (Coval and Moskowitz, 1999) and also suggests the

presence of local private information. Evidence that foreign investors can

outperform domestic investors outside the US is presented in Grinblatt

and Keloharju (2000), Karolyi (2002), Hamao and Mei (2001), Seasholes

(2000), Bailey, Mao, and Sirodom (2007), and Froot and Ramadorai

(2008).
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integration. However, it is consistent with an asymmetric
information setup.

The new feature of our model is that it allows for
private and public information about both local and global
factors in asset payoffs. We build on the static model of
asset trading with asymmetric information in Admati
(1985). Brennan and Cao (1997) also provide an extension
of Admati’s model to multiple periods. However, their
setup precludes global factors. Our closed form solution
goes beyond theirs in that we show how different types of
shocks contribute to return chasing, with individual
contributions expressed as tractable functions of exogen-
ous fundamentals. Our solution thus clarifies the role of
local private information. More generally, it allows us to
trace out how public and private signals are used by
investors and then become observable in equity flows and
returns.

In particular, our solution highlights that the relation
among trades, returns, and information is different when
information is global instead of local. With local private
information, a natural tension exists between the pre-
sence of private information and observed return chasing.
The arrival of local private signals induces negative
correlation between US investors’ purchases and returns.
This is because a private signal that brings good news and
is partly reflected in a price increase leads local informed
investors to buy from US investors. US investors under-
react relative to a symmetric information benchmark and
sell. In a model with local private information, return
chasing can come only from local public signals, which
must be important enough to outweigh the opposing
effect from local private signals.

In contrast, both public and private global signals
contribute to global return chasing. The arrival of a good
global private signal is partly reflected in price increases in
many countries and leads the US investors who receive
the signal to buy in those countries, while local investors
underreact and sell. The arrival of a good public signal has
two effects. On the one hand, it reduces US investors’
information advantage with respect to the global factors.
One might thus expect local investors in the other
countries to overreact to the signal and become net
buyers. On the other hand, the signal reduces local
investors’ information advantage about payoffs. Our
analysis shows that in a world where local private
information is strong enough that home bias holds, as in
the data, the second effect is always stronger, and both
types of signals induce US investors to buy when prices
rise.

The existing empirical literature on foreign investors’
trading behavior focuses on data sets from a specific
country or short time period. In contrast, we use data on
US investors’ monthly purchases and sales of equities in
the eight major foreign markets between 1977 and 2003.
This allows for a comparison of trades across markets,
which is required to identify global return chasing and
trades due to global private information. In particular, we
can examine the factor structure of private information.
Previous analyses of international expected return varia-
tion try to separate the influence of global and local risk
factors. Here, we are interested in describing the extent to

which measured private information also displays sig-
nificant global components.3

The paper proceeds as follows. In Section 2, we develop
our model of international equity flows with global
private information. In Section 3, we present our data
and results on global return chasing. In Section 4, we
introduce the empirical models of the expected compo-
nents of international equity flows and returns and show a
significant common variation in US private information
trades. In Section 5, we show that our measures of private
information can be used to forecast returns. Section 6
concludes. Appendix A contains proofs to the propositions
in the main text, and Appendix B has details on the
empirical estimable models.

2. The model

In this section we describe a general model of equity
trading under asymmetric information that accommo-
dates global factors. We allow for both local and global
risk factors. In addition, public and private information
can be either local or global in nature.

2.1. Setup

This section gives a description of the available assets,
the existing investors and their information sets, and of
the equilibrium.

2.1.1. Assets

Asset trade takes place over T periods, t ¼ 1; . . . ; T.
Investors in the global equity market have access to n

regional stock indices as well as a riskless asset that pays a
zero interest rate. Regions are identified by the subscript j.
The j-th stock index is a claim to a terminal payoff Uj that
is received at date T . In what follows, we refer to the
terminal payoff as a dividend, although it can also be
interpreted as the initial price in a future round of trading.
The dividend has mean mu40 and depends on a local
factor Ul

j, as a well as a global factor Ug that is the same for
all regions.

The vector of all dividends is written as

U ¼ muiþ Ul
þ Ugi, (1)

where Ul is an ðn� 1Þ-vector of local factors and i is an
ðn� 1Þ-vector of ones. We assume that all factors are
normally distributed with mean zero. Local factors are
uncorrelated across regions and have identical variance
1=pl. The global factor is uncorrelated with the local
factors and has variance 1=pg . It follows that the
covariance matrix of dividends is S ¼ p�1

l I þ p�1
g ii0, where

I is an identity matrix of size n.

2.1.2. Investors

Each region j is populated by informed investors and
liquidity traders. The mass of informed traders and
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for common factors in private information to explain time-series

properties of returns (e.g., Subrahmanyam, 1991; Chan, 1993).
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liquidity traders is the same in each region, namely, 1=n.
Informed investors have preferences over terminal wealth
represented by UðWT Þ ¼ � expð�ð1=rÞWT Þ; Their coeffi-
cient of absolute risk aversion is thus 1=r. Informed
investors are identified by the index i. Any informed
investor i starts out in period 0 with some initial vector of
asset positions A0ðiÞ.

At every date, the liquidity traders sell the same
exogenous amount of every regional index.4 We assume
that the vector xt of liquidity traders’ sales at date t is
normally distributed with mean zero and covariance
matrix pxI. Liquidity traders start out with a position
�mX . The vector of liquidity traders’ total demand is thus
�Xt ¼ �mX �

Pt
t¼1 xt. The quantity of assets Xt must be

held by informed investors in equilibrium.

2.1.3. Public information

All investors observe local and global public signals.
The local signals are informative only about dividends in
region j, while the global signals provide information
relevant to all regions. We assume

yt;j ¼ Uj þ ut;j; j ¼ 1; . . . ;n (2)

and

yg
t ¼

1

n

Xn

j¼1

Uj þ ug
t , (3)

where the shocks ut;j and ug
t are normally distributed and

mutually as well as serially uncorrelated, with varðut;jÞ ¼

1=ql; j ¼ 1; ::: . . . ;n, and varðug
t Þ ¼ 1=qg . The cumulative

errors in the public signals are denoted Vt;j ¼
Pt

t¼1 ut;j.

2.1.4. Local private information

Investors in region j know more about the dividend in
their home region than investors in other regions. At date
0, they start out with background information about the
dividend in their home region. As trading progresses, they
obtain further local signals about their home region
dividend. The local signal received by informed investor
i in region j at date t is

zt;jðiÞ ¼ Uj þ �t;jðiÞ; j ¼ 1; . . . ;n; i 2 ½0;1=n�, (4)

where the shocks �t;jðiÞ are normally distributed and
mutually as well as serially uncorrelated, with
varð�t;jðiÞÞ ¼ 1=pl.

Following common practice in Bayesian statistics, we
encode background information in investors’ prior beliefs
at date 0. In particular, the prior is set equal to the
posterior that obtains if investors have already seen t0

local signals. The precision matrix of the prior (the inverse
of the covariance matrix) for any informed investor living

in region j is therefore

K0;j:¼plI �
p2

l

npl þ pg
ii0 þ t0plJj, (5)

where Jj is a matrix that has a one in the j-th diagonal
element, while all other elements are zero. The matrix K0;j

captures investors’ initial knowledge about the different
asset markets. Without background information ðt0 ¼ 0Þ,
investors would start off with identical beliefs about the
indices in all regions. The background information that an
investor has about his own region increases knowledge
about the domestic index only, which is reflected in a
higher precision.

2.1.5. Global private information

In region j, there are aj global investors who receive
not only a local signal about their home region j, but also
global signals zg

t;jðiÞ that are informative about the sum of
the dividends:

zg
t;jðiÞ ¼

1

n

Xn

j¼1

Uj þ �
g
t;jðiÞ; j ¼ 1; . . . ;n; i 2 ½0;aj�, (6)

where the noise �g
t;jðiÞ is again normally distributed and

uncorrelated with all other shocks, with varð�g
t;jðiÞÞ ¼ 1=pg .

Because the local factors Ul
j are uncorrelated, the zg

t ’s are
effectively signals about the global factor in dividends Ug .
Having a subset of investors receiving the signal on the
global factor means that the off-diagonal terms in the
precision matrix of the private signals of such investors
differ from those of the remaining investors. Information
endowments are thus not symmetric in our model,
whereas Brennan and Cao (1997) assume symmetric
information endowments.

2.1.6. Equilibrium

A rational expectations equilibrium is a sequence of
random variables for prices fPtg and a collection of
individual asset demands fAtðiÞg for informed investors
such that (1) at every date t, informed investors’ asset
demands maximize utility given equilibrium prices and
information and (2) the n stock markets clear, that is,Z

AtðiÞdi ¼ Xt ; t ¼ 0;1; . . . ; T � 1. (7)

In equilibrium, informed investors must take the other
side of all the liquidity trades.

2.1.7. The United States

A fraction u of the n regions form the United States. The
key assumption for what follows is that the fraction of
investors who receive a global signal in the US is larger
than the fraction of such investors in the world at large. To
simplify notation, and without loss of generality, we let
the fraction of investors who receive a global signal be the
same across all US regions (that is, aj ¼ aUS if j is a US
region) and across all non-US regions. Let a denote the
fraction of investors in the world who receive a global
signal; The fraction of investors who receive a global
signal in a non-US region j must then be
aj ¼ aother :¼ ða� uaUSÞ=ð1� uÞ.

ARTICLE IN PRESS

4 As is common in the literature, the role of liquidity traders in our

model is to allow for a nonrevealing rational expectations equilibrium.

Our assumption that all liquidity traders are identical ensures that

liquidity traders play no other role. In particular, their trades cannot by

themselves generate home bias or return chasing, as becomes clear

below.
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The regions of the model can be interpreted either as
individual countries with homogenous populations or as
subregions of a country. Following Coval and Moskowitz
(1999), a number of papers show regional home bias
within countries. This literature suggests that superior
local information is responsible for this phenomenon.
Alternatively, one could think about the regional stock
indices as individual stocks, where each individual stock
has a clientele of investors who have better information
than the public at large.

2.1.8. Interpreting global private information

Our interpretation of global private information re-
ceived by US investors is that it originates in information
about US economic variables. For example, US investors
could have superior knowledge about US business cycle
variation. Lumsdaine and Prasad (2003) estimate a
common component in industrial production growth
rates in 17 Organization for Economic Co-operation and
Development (OECD) countries. The average weight of US
industrial production in this common component is
38.92%, well above the weights for all of the other
countries. This common component is shown to drive
industrial production in all of the countries. Similarly,
Kwark (1999) finds that shocks to US output are important
in explaining shocks to foreign country output, and Glick
and Rogoff (1995), analyzing productivity shocks in the
manufacturing industries of seven major industrial coun-
tries, find that gross country investment responds to a
global productivity shock. Superior knowledge of US
industrial production or aggregate output would then be
of benefit in many countries.

US investors could also have a superior ability to
interpret US monetary or productivity shocks which
would help in forecasting growth in foreign economies.
Kim (2001) estimates several different identified vector
autoregression models of the effects of US monetary
policy shocks on the current account and foreign country
growth. He finds that expansionary shocks to US mone-
tary policy increase imports in the short run. It also causes
higher growth in the non-US developed countries with
much of the effect coming from a reduced real world
interest rate.

Sophisticated investors could gain an information
advantage by monitoring the customer order flows of
other investors. For example, the proprietary trading
desks of large financial institutions are able to observe
order flows in many markets. In addition, sophisticated US
investors could have private knowledge about links
between US firms and firms in particular foreign coun-
tries. This could arise from customer or supplier relation-
ships or proposed merger or acquisition activity. Gehrig
(1998) discusses the information externalities that are
present in large financial centers such as New York.

2.2. Model solution

We need to track investors’ information as it evolves
over time. As for the initial period, we identify knowledge
with the inverse of an investor’s posterior covariance

matrix of dividends based on his own signals. Consider for
example an individual investor i who lives in region j. The
knowledge of this investor, denoted Ki

t , accumulates
linearly:

Ki
t ¼ K0;j þ t qlI þ

1

n
qgii0

� �
þ tplJj,

if i does not get global signals (8)

and

Ki
t ¼ K0;j þ t qlI þ

1

n
qgii0

� �
þ tplJj þ

1

n
tpgii0,

if i gets global signals. (9)

Individual knowledge can grow for three reasons. First, all
investors learn by observing the public signal. Second,
nonglobal investors learn only about home country
dividends, so that the arrival of private signals changes
their knowledge matrix only in one position. For global
investors, the arrival of global private information changes
the knowledge in all positions.

We define average knowledge Kt:¼
R

Ki
t di as the

population weighted average of the individual knowledge
matrices. Average knowledge does not describe the
information set of any particular investor. Nevertheless,
it is useful for characterizing equilibria. The evolution of
its local and global components are conveniently sum-
marized by two sequences of numbers:

Kt ¼ kl
tI þ

1

n
kg

t ii
0; t ¼ 1; . . . ; T, (10)

kl
t ¼ kl

0 þDkl
t ¼ kl

0 þ plðt0 þ tÞ=nþ qlt þ r2pxp2
l =n2t, (11)

kg
t ¼ kg

0 þDkg
t ¼ kg

0 þ apgt þ qgt þ r2pxapgðapg þ 2pl=nÞt.

(12)

The first sequence fkl
tg represents the accumulation of

knowledge about the local factors through local signals.
The number kl

0 ¼ pl captures the initial knowledge of
foreign investors, and Dkl

t captures the increase in
knowledge through local signals, including the back-
ground information of local investors. The direct con-
tribution of local private signals to average knowledge is
plðt0 þ tÞ=n, because the signals are received only in one of
the n regions, namely, the home region. Moreover, local
private signals contribute to average knowledge indirectly,
as they are partly revealed by the price. The indirect
contribution (the last component of kl

t) is larger the
smaller is the variance of the liquidity trades (px larger).
The second sequence kg

t represents knowledge about the
global factor. Here initial knowledge is kg

0:¼ � p2
l =npl þ pg ,

while the change in knowledge Dkg
t derives from global

signals.5 We denote the sum by kt:¼kl
t þ kg

t .

2.2.1. Asset demand and equilibrium prices and quantities

We now characterize equilibrium prices and equity
holdings in terms of subjective expected dividends as well
as individual and average knowledge. This characteriza-
tion is fairly general. In our model, both the local and
global signals are linear combinations of the factors U plus

ARTICLE IN PRESS
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noise. In Appendix A, we establish existence of equili-
brium for a more general model that allows for signals
based on arbitrary linear combinations of factors. The
results in this subsection, and hence the intuition
developed here about prices and holdings, are valid also
in the more general setup. The specific structure of local
and global signals is discussed in Section 2.3.

Appendix A shows that the equilibrium asset demand
of informed investor i can be written in terms of current
prices as well as their (subjective) posterior mean
dividend Ei

t½U� and the (inverse of) the posterior variance
of dividends vari

tðUÞ ¼ ðK
i
tÞ
�1:

AtðiÞ ¼ rKi
tðE

i
t½U� � PtÞ. (13)

The subjective conditional moments are calculated by
Bayesian updating, taking into account all relevant
information. This includes in particular any information
contained in market prices. The price thus enters the
portfolio demand equation (13) in two ways: directly as
part of the return U � Pt , and indirectly as part of the
conditioning information.

Using the market clearing condition, the equilibrium
price must be

Pt ¼ K�1
t

Z
Ki

tE
i
t ½U�di� r�1K�1

t Xt . (14)

The equilibrium price depends on fundamentals and
information through the knowledge-weighted average
expectation, the first term in Eq. (14). This term captures
how the investor population learns about the dividend.
The second term reflects the price impact of the liquidity
trades Xt: If informed investors are to buy a quantity Xt;j of
asset j from liquidity traders, they require a price discount
that increases with the risk aversion coefficient r�1 and
decreases with average knowledge (the inverse of risk
conditional on the average information set).

Substituting the price back into Eq. (13), equilibrium
equity holdings can be represented as

AtðiÞ ¼ Xt þ rKi
t Ei

t½U� � K�1
t

Z
Ki

tE
i
t½U�di

� �
þ ðKi

tK
�1
t � IÞXt .

(15)

The equity holdings of investor i consist of three terms.
The first term gives the share of liquidity trades absorbed
by investor i absent any information consideration. The
second term depends on investors’ expectations about
fundamentals or, more specifically, their disagreement
about fundamentals: It is zero with symmetric informa-
tion, that is, when Ei

t½U� is independent of i and Ki
¼ K.

More generally, investor i takes a long position in an asset
if his own subjective expectation of the dividend is higher
than the knowledge-weighted average of others’ expecta-
tions. The last term depends on liquidity shocks: It reflects
the fact that in equilibrium informed investors must offset
the sales of liquidity investors.

Because the demand of the liquidity traders is simply
�Xt , the equilibrium holdings of the informed investors
consist of the disagreement term in Eq. (15) plus a
component due to liquidity, ðKi

tK
�1
t � IÞXt . Here the

expression Ki
tK
�1
t � I could be thought of as investor i’s

information advantage. If informed investors disagree,

then better informed investors take larger positions and
hence absorb more of the supply fluctuations. If informed
investors agree and Ki

¼ K , then the supply by domestic
liquidity traders is absorbed by domestic informed
investors.

We now characterize equilibrium prices and holdings
in terms of the shocks to fundamentals, errors in public
signals, and liquidity trades. The proof is in Appendix A.
There, we first establish a more general result that allows
for arbitrary linear dependence of signals on dividends, as
well as an arbitrary sequence of signal precisions.
Proposition 1 builds on that general result, exploiting
the symmetry assumptions on information imposed
above to work out explicitly the contributions of different
shocks in terms of the primitives of the model.

Proposition 1. (i) The stock price at date t in a region j

outside the US is

Pt;j ¼ mu þ
Dkl

t

kl
t

ðUl
j � Ū

l
Þ þ

Dkt

kt
ðUg
þ Ū

l
Þ þ

1

kl
t

Zl
t;j þ

1

kt
Zg

t

� r�1 1

kl
t

ðXt;j � X̄tÞ þ
1

kt
X̄t

 !
, (16)

where

Zl
t;j ¼ qlðV

l
t;j � V̄

l
tÞ � rpxðpl=nÞðXt;j � X̄tÞ,

Zg
t ¼

1

n
qgVg

t þ qlV̄
l
t � rpxðapg þ pl=nÞðX̄t � mXÞ,

and where Ū
l
, V̄

l
t , and X̄t are cross-sectional averages of the

local factors, the cumulative local public signals, and the

liquidity trades, respectively.

(ii) The equilibrium per capita position of informed US

investors in stock j at date t is

AUS
t;j ¼ Xt;j þ r

1

kl
t

plðt þ t0Þf�plðU
l
j � Ū

l
Þ

þ qlðV
l
t;j � V̄

l
tÞ � ð1þ r2pxpl=nÞðXt;j � X̄tÞg

þ r
1

nkt
ððaUS � aÞpgt � plðt þ t0ÞÞ

�
plpg

pg þ npl
ðUg
þ Ū

l
Þ �

1

n
qgVg

t þ qlV̄
l
t

� ��
þ rpxðapg þ pl=nÞðX̄t � mXÞ þ r�1mX

�
. (17)

Proof. See Appendix A.

The simple analytical formulae provided in Proposition
1 allow us to conduct comparative statics and trace out
how public and private signals are used by investors and
become observable in equity flows and returns. Our
solution thus goes beyond that in Brennan and Cao
(1997) even for the case in which there are no global
signals. We use it below to clarify the role of local private
information.

2.2.2. Price formation

In every trading round, the stock price depends on the
true payoff factors U, the (cumulative) aggregate errors in
public signals, collected in the terms Zl

t;j and Zg
t , as well as

the liquidity trades X. The first line of Eq. (16) represents
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the knowledge-weighted average expectation introduced
in Eq. (14). It depends on the unobservable payoff factors
U because the latter are reflected in public and private
signals. It also depends on aggregate errors in public
signals, which affect trades by all investors. In contrast,
errors in private signals do not affect the average
expectation because they cancel out across investors by
the law of large numbers. Aggregate errors contain not
only the errors V in the (nonprice) public signals Y , but
also a term driven by liquidity trades. This is because
prices are public signals and liquidity trades create noise
in prices. By Eq. (14), liquidity trades matter beyond their
effect on the average expectation: The second line of Eq.
(16) represents the additional risk adjustment r�1KtXt .

Because all factors have mean zero, the mean price of
stock j is

E½Pt;j� ¼ mu � mX=rkt . (18)

The mean price is thus the mean dividend less a risk
premium that is inversely related to kt ¼ kl

t þ kg
t , the

parameter that captures the accumulation of average
public and private knowledge. The more knowledgeable
the average investor is, the less he has to be compensated
for risk and the higher is the price.

The price of stock j is higher than its mean if asset j is
perceived to be attractive relative to other assets. Eq. (16)
shows that this can happen either for fundamental
reasons or because of aggregate errors. On the one hand,
when the local factor Ul is higher than the average local
factor Ū

l
; both public and private signals suggest to

investors that asset j is valuable, and the price is bid up.
Because signals are imperfect, the price does not fully
reflect the unobservable payoff; Instead, there is a
sequence of positive price changes as average knowledge
accumulates (Dkl

t=kl
t is increasing over time). On the other

hand, errors in public signals Vl
t;j (which enter Zl

t;j) induce
investors to trade asset j. This effect becomes less
important over time as an increase in knowledge kl

t

reduces the weight on the error.
The price of stock j is also affected by global shocks.

The second line of Eq. (16) shows that the price is high if
either the global factor is high or if there is a high
realization of the global public signal. Because Dkt=kt is
increasing over time, a high realization of the global factor
gives rise to global momentum: All prices tend to move up
together in positively correlated steps. The mechanism is
analogous to the case of local shocks: The price moves
further away from the mean and closer to the dividend
realization, as more signals arrive and beliefs move away
from the prior.

The averages of the local factor and errors have similar
effects on price as their global counterpart. This is natural
because a simultaneous high realization of all local
factors, say, has the same effect on signals as an increase
in the global factor. However, the mean Ū has variance
1=pln

2. With a large number of countries, its volatility is
thus an order of magnitude smaller than that of the global
factor, which has variance 1=pg . In what follows, we
mostly ignore terms involving Ū

l
in the analysis. Finally,

the risk adjustment of stock j is larger than the average
premium if the liquidity trades in stock j are high relative

to the average liquidity trade. Intuitively, investors require
a price discount if they have to incur a higher than average
exposure to the local factor Ul

j in equilibrium. The risk
premium decreases over time as average knowledge about
the local factor increases.

2.3. Home bias and global return chasing

In this subsection, we derive the main theoretical
result of the paper: The model can jointly explain home
bias and global return chasing.

2.3.1. US investors’ positions and home bias

US investors’ equilibrium holdings Eq. (17) depend on
the same factors as do prices. In the absence of any
signals, and hence any disagreement, all investors simply
absorb a proportional amount of the liquidity trades Xt;j.
Because all liquidity traders are identical, all country
portfolios are identical. On average, every informed
investor would then hold mX units of every stock; There
would be no equity home bias. More generally, the per
capita mean demand for stock j by informed investors in
the US is given by

E½AUS
t;j � ¼ mX þ

1

nkt
ððaUS � aÞpgt � plðt þ t0ÞÞmX . (19)

Home bias emerges in equilibrium if the second term is
negative, that is, if

plðt þ t0Þ4ðaUS � aÞpgt. (20)

If this condition holds, US investors’ per capita average
holdings of foreign stock j are below the per capita mean
amount of stock outstanding mX . The condition says that
local investors’ knowledge, measured by the total preci-
sion of all local signals that have arrived up to date t, is
larger than the knowledge advantage derived by US
investors from global signals. Naturally, there must be
enough local private information to generate home bias.

Consider next how US positions vary with the different
shocks. The first line of Eq. (17) shows the impact of local
factors. The higher is the local factor Ul

j relative to the
cross-sectional mean, the less of the equity from region j is
held by US investors. This is because local factors are
better understood by local investors who buy up local
stocks when the local factor promises high payoffs. In
contrast, positive errors Vl

t;j in local public signals increase
investment by US investors who overreact to such errors,
mistaking them for good news about the local factor.

The second and third lines of Eq. (17) show the effect of
global factors on holdings. We focus on the case in which
there is home bias. US investors’ positions in foreign
countries at any point in time decrease with the global
factor Ug. Intuitively, a high global factor affects dividends
and is therefore reflected not only in global signals, but
also in local signals around the world. Because the sum of
these signals is more precise than the global signals (this
is precisely the condition for home bias above), US home
bias is more pronounced when a global boom occurs. At
the same time, US investors’ access to global private
information reduces home bias over time.
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2.3.2. Global shocks and return chasing

The main fact we are interested in is return chasing, or
positive co-movement of local returns in a market with US
investors’ net purchases in that market. In the context of
our model, returns from one trading period to the next are
simply changes in the price, while changes in US investors’
market share in region j correspond to changes in the
position AUS

t;j . It is helpful to think of an econometrician
who observes a large number of trades and price changes
generated by the model, possibly based on different
realizations of the fundamentals U. Formulas (16) and
(17) reveal the extent to which various shocks induce
positive co-movement of local returns and US net
purchases in the eyes of the econometrician.

Consider first the effect of the global factor Ug on
changes in prices and US positions. The coefficient on Ug

in Eq. (16) is increasing over time: As investors learn, the
price function places more and more weight on the true
realization of the global factor. It follows that a shock to Ug

induces return chasing if, and only if, the coefficient on Ug

in Eq. (17) also increases with time. Suppose this is true
and that the realization of Ug is, say, high. US investors’
positions then gradually increase over time, an increase
that must be achieved by a sequence of stock purchases in
foreign markets. At the same time, prices (in all countries)
increase as they move closer to reflecting the true high
dividend component Ug . Similarly, when Ug is low, US
investors’ positions in all foreign countries decrease as
prices there decrease toward lower dividend realizations.

In sum, if the coefficient on Ug in Eq. (17) is increasing
in time, the time series of returns and US net purchases
contain a component, proportional to Ug , that makes
returns and US net purchases in many countries move
together. If this component is important enough relative
to other shocks, an econometrician observes global return
chasing. The coefficient on Ug in Eq. (17) is increasing in
time if, and only if,

ðaUS � aÞpg4pl �
plt0

k0
ql þ qg þ pg

1

n
þ an� 1

n

� ��
þ r2pxðapg þ pl=nÞ2

�
. (21)

Intuitively, this condition says that US investors become
more informed about the global factor over time, relative
to local investors. As US investors learn more about the
true realization of the global factor, their position reflects
that realization more closely; i.e., the weight on Ug

increases.
Two features of the information structure matter for

return chasing. First, US investors become relatively more
informed over time if their global private signals are
sufficiently precise, that is, other things equal, inequality
(21) holds as long as pg is large enough. Second, US
investors tend to learn more if they know relatively little
to begin with, that is, if the initial advantage of local
investors is large (high t0). This is because there are
always public signals that gradually reveal any informa-
tion that makes up local investors’ initial advantage. Even
if there is no exogenous public signal (ql ¼ qg ¼ 0), prices
partially reveal the content of local private signals,
especially if there is not much noise from liquidity trades

(px large). Whenever some initial information advantage
of local investors (t040) exists, US investors thus become
relatively more informed about the global factor over time
as long as the available public signals, including prices, are
sufficiently precise.

It remains to show that conditions (20) and (21) are
mutually compatible, so that the model jointly predicts
home bias and return chasing by US investors. Proposition
2 says that both facts emerge in equilibrium as long as
local investors’ initial information advantage (measured
by the number of initial local signals t0) is sufficiently
large.

Proposition 2. Assume aUS4a. For any set of signal

precisions, a threshold exists for local investors’ initial

information advantage, captured by the number of initial

signals t0, such that if t0 is above the threshold then (i) US

investors’ portfolios are on average biased against foreign

stocks and (ii) there is a common factor in US investors’
international equity trades that induces global return

chasing.

Proof. See Appendix A.

We draw two main lessons from this analysis. First, if
global information, either private or public, is important,
there should be global return chasing: positive correlation
of US net purchases in one country with returns in
another country. This fact is shown in Section 3. Second, if
global private information is important, then trades based
on private information should be correlated across target
countries. This is examined in Sections 4 and 5.

Another lesson is that return chasing could reflect
superior performance of US investors, because it could be
driven by global private information. A high realization of
the global factors induces a period in which prices
increase as US investors buy. Moreover, subsequent global
returns are high as the price reveals more and more of the
true global factor. To an observer, it thus looks as if US
investors bought at precisely the right time, on average.
This result shows that studies in the literature concluding
superior performance by foreigners are not incompatible
with an asymmetric information explanation of home bias
and return chasing.

2.4. Price volatility and changes in risk premia

In this subsection, we further characterize the joint
dynamics of returns and equity flows implied by our
model. First, we show that private information leads to
price changes that an observer, such as an econometrician
performing an empirical asset pricing study, attributes to
changes in risk premia, not changes in cash flows. In
particular, we show that the shocks that induce return
chasing also induce changes in risk premia. This result is
reassuring, because empirical work has shown that most
stock price volatility in the data is due to changes in risk
premia, not changes in expected cash flows.

In the empirical asset pricing literature, it is common
to decompose price movements into changes in expected
future dividends (cash flow news), and other movements,
often labeled changes in discount rates. The latter make
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up the bulk of price movements at the aggregate level and
are hard to generate in standard asset pricing models. In
our model, investor learning contributes to measured
changes in discount rates when investors have private
information. Consider an econometrician who performs a
price decomposition based on data from our model. His
starting point is a forecast of cash flow that is necessarily
based on public information. For simplicity, assume a
perfect model of cash flow, that is, the econometrician’s
forecast is the theoretical expectation based on
public information, Ep

½U�. We can then write the price
Eq. (14) as

Pt ¼ Ep
t ½U� � r�1K�1

t Xt þ K�1
t

Z
Ki

tðE
i
t½U� � Ep

½U�Þdi. (22)

If there is no private information, then Ki
t ¼ Kt and

Ei
t ½U� ¼ Ep

t ½U�; The price equals the expected dividend
given public information, Ep

t ½U�, less a vector r�1K�1
t Xt of

risk premia commanded by a representative investor.
Except for (temporary) shocks due to liquidity traders,
movements in the price are then due to movements in
expected cash flows. More generally, investors have
private information that makes their individual forecasts
Ei
½U� different from the econometrician’s forecast Ep

t ½U�.
This introduces a new source of price movements:
changes in the knowledge-weighted difference between
private and public (or econometricians’) forecasts. The
econometrician interprets these movements as changes in
risk premia, relative to his public information benchmark.

To further characterize time variation in measured risk
premia, define the ratio of private to public information in
the market, for both local and total information:

rl
t ¼

plðt0 þ tÞ=n

ðkl
t � plðt0 þ tÞ=nÞ

; rt ¼
apgt þ plðt0 þ tÞ=n

kt � apgt � plðt0 þ tÞ=n
.

(23)

Both ratios are positive as long as there is some local
private information. Appendix A shows that the price of
stock j can be written as

Pt;j ¼ Ep
t ½Uj� � r�1 1

kl
t

ðXt;j � X̄tÞ þ
1

kt
X̄t

 !

þ
rl

t

kl
t

ðkl
0ðU

l
j � Ū

l
Þ � Zl

t;jÞ þ
rt

kt
ðk0ðU

g
þ Ū

l
Þ � Zg

t Þ. (24)

Here, the first line is the price implied by a representative
agent model when agents share only the public informa-
tion. The second line represents the knowledge-weighted
difference between private and public forecasts, expressed
in terms of the various shocks.

It follows that time-varying risk premia in our model
are correlated with the payoff factors U. In particular, from
the perspective of the econometrician, prices appear to
overreact to changes in fundamentals. For example, when
Ug is high, the econometrician observes jointly a high
price and a low expected excess return Ep

t ½U� � Pt . This
drop in the (measured) expected excess returns is not due
to changes in risk or risk aversion; Instead, it occurs
because investors receive favorable private information
that drives up the stock price. We conclude that the same

shocks that induce global return chasing in our model also
contribute to time variation in risk premia.6

2.5. The role of local private information

In this subsection, we show that local private informa-
tion can contribute to return chasing in a single country,
but only if local public information is sufficiently
important in the market. In contrast, global private
information generates global return chasing and does so
even in the absence of public information.

The explicit formulas for prices and positions in
Proposition 1 clarify the contribution of local shocks to
return chasing. Suppose, for instance, that the local factor
Ul

j is higher than the cross-sectional mean Ū
l
. The local

shock induces return chasing if the first component of the
price Eq. (16) is increasing over time. Return chasing in
country j thus obtains when the corresponding compo-
nent of US investors’ positions also increase over time, so
that the sequence of positive price changes is accompa-
nied by a sequence of US purchases. The coefficient on Ul

j

in Eq. (17), is increasing over time if, and only if,

plot0ðr
2pxp2

l =n2 þ qlÞ. (25)

Local fundamental shocks in country j induce return
chasing in that country only if there is some initial
information advantage of local investors (t040) and local
shocks become public to a sufficient extent (the bracketed
term on the right-hand side is large enough). The intuition
is analogous to the above discussion of global return
chasing: A shock to Ul

j leads US investors to chase returns
in country j if the arrival of more local signals over time
makes US investors more informed about the local factor.
The latter tends to be true if there are more precise public
signals (high ql), if a significant amount of the information
contained in local private signals is revealed by prices, and
if local investors’ initial information advantage is larger
(which makes the reaction to any signal stronger).

It follows that, if information is local, a natural tension
exists between information asymmetry and return chas-
ing: The latter occurs only if local public information is
sufficiently important. If, instead, local private informa-
tion is important and not revealed by prices, for example,
if there are no public signals and liquidity trades are very
volatile (small px), then local investors’ information
advantage grows over time and the local factor does not
contribute to return chasing. This tension does not arise,
however, when information is global because both private
and public global signals serve to make US investors
relatively more informed about the global factor.7 In
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model would find that prices underreact to public signals. The effect of

Zl
t;j and Zg

t , which contain the errors in public signals, on the price is

positive, whereas the effect on the second line of Eq. (24) is negative. It

follows that the expectation Ep
½U� responds more to public signals than

the price. The reason is that investors have access to both public and

private information and hence put a smaller weight on the former than

an econometrician.
7 For public signals, this follows because the coefficients on the

cumulative errors in both Eqs. (16) and (17) are positive.
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particular, the presence of public signals is not needed for
the global factor to induce global return chasing.

The presence of public signals contributes to return
chasing in a second way. Because the coefficients on the
cumulative errors Vl

t;j in both Eqs. (16) and (17) are
positive, the arrival of such an error makes local returns
and US net purchases move together. For example, a
positive error misleads all investors to believe that
dividends are high, thus driving up the stock price. At
the same time, the initially less informed US investors put
more weight on the signal. They are therefore misled more
and purchase stocks from local investors. This mechanism,
emphasized by Brennan and Cao (1997), implies that
return chasing can reflect underperformance of US
investors. After a positive error has occurred, subsequent
returns are low on average, because the true dividend is
not related to the error and the price must thus come
down from its temporarily inflated value. From the point
of view of an observer, US investors have thus purchased
local stocks at exactly the wrong time, on average.

3. US international equity flows

This section describes the data used in the empirical
analysis.

3.1. Data

Data on gross purchases, gross sales, and net purchases
of foreign equities by US residents are obtained from the
Treasury International Capital (TIC) reporting system of
the US Treasury.8 The TIC data have one important
advantage for our study. The data contain the equity
flows across a large cross-section of countries with long,
coincident time spans. This is typically not available in
other data sets and is necessary to measure common
components in unexpected flows and their effects on asset
prices. The TIC data have two main weaknesses. First, the
Treasury does not collect data on transactions in equity
derivative securities, which have grown in importance in
recent years. To the best of our knowledge, this criticism
applies to all data sets used in this literature. Second, the
Treasury collects data by geographic center and not by the
security’s country of origin. This means that the data
could be unrepresentative of countries such as the UK and
Switzerland that host large international financial centers.
The typical example of this problem is a European
company that issues securities in the euro-equity market,
selling them through banks in London to US investors.
This transaction is recorded as a sale of UK equity
(Warnock and Cleaver, 2002).

In this paper, we examine transactions by US investors
in the equity markets of eight large, developed countries
(Canada, France, Germany, Italy, Japan, Netherlands,
Switzerland, and UK) which account for approximately

68% of the market value of non-US markets at the end of
our sample period. We restrict the analysis to a group of
relatively homogeneous, developed countries to correctly
measure the public and private components of US net
purchases; Flows in and out of the equity markets in these
countries are likely to be driven by stable economic
relations. In contrast, the on going process of liberalization
of equity markets in developing countries leads to capital
flows that are mostly driven by changing risk-sharing
opportunities or declining transactions costs (e.g., Stulz,
1999; Bekaert and Harvey, 2003). Distinguishing these
effects from the asymmetric information effect in flows is
difficult. Moreover, empirical models of portfolio flows
into emerging markets suffer from nonstationarity due to
structural breaks from changing foreign ownership re-
strictions that make them difficult to estimate. This is
perhaps one of the reasons that researchers have focused
on aggregate or regional data for these countries (e.g.,
Froot, O’Connell, and Seasholes, 2001; Bekaert, Harvey,
and Lumsdaine, 2002).

Table 1 details our data set, which ranges from January
1977 (the start of the monthly TIC data) to April 2007. We
normalize the flows data by dividing by Datastream’s
beginning-of-period index of foreign equity market capi-
talization. The table reveals three properties of US
international equity flows: (1) gross flows are much larger
than net flows, with numbers for the UK likely overstated
because London is an international financial center; (2)
gross flows have higher volatilities, but lower coefficients
of variation, than net flows; and (3) flows display
considerable serial correlation, with net flows reversing
after one year, though they all appear stationary. Persis-
tence of US equity flows is consistent with persistence of
order flow of individual stocks (Hasbrouck, 1991) and
persistence of mutual fund flows (Warther, 1995).

Table 2 presents the summary statistics of data on
excess returns. We use the end-of-month equity return
index from Datastream translated into US dollars and
subtract from it the US risk-free interest rate. Table 2
shows that the volatility of excess returns is much larger
than that of equity flows. This has implications when we
try to model the expected portions of flows and returns.
The indexes are based on the firms with the largest equity
values in each country. Because evidence exists that US
investors tilt their portfolios toward the largest companies
in each market, we assume, as is usual in the literature,
that the returns on these indexes track closely the returns
actually obtained by US investors in foreign markets.

3.2. Local versus global return chasing

Table 3 presents the correlations of excess returns with
US investors’ net purchases of foreign equities. The main
diagonal of the table illustrates the well-known fact of
local return chasing by US investors: In each country, US
net purchases of equities correlates positively with excess
returns. With the exception of Switzerland and the UK,
these correlations are statistically significant at the 5%
level.
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The correlation estimates outside the main diagonal
provide evidence in favor of the new phenomenon of
global return chasing predicted by our model. With global
return chasing, excess returns in any country correlate
positively with US net purchases of equities in any foreign
country. For example, when excess returns in Germany are
high and US net purchases of German stocks are up due to
local return chasing (correlation of 0.194), US net
purchases of Japanese stocks are also generally up due
to global return chasing (correlation of 0.155). In Table 3,
only 9 out of 64 correlations are negative and none of
these negative correlations is statistically significant.

As an alternative hypothesis behind the results in Table
3, we consider the existence of trends in the data that
originate in the increased liberalization of international
capital markets over the years. Suppose a standard model
were modified to incorporate gradual changes in market
structure (in particular, market access of US investors to
stock markets in other countries). One would then expect

risk premia in the liberalizing countries to gradually
decline, as the marginal investor becomes more diversi-
fied. At the same time, one would expect a gradual flow
from the US into such countries. If the time periods during
which liberalization occurs in different countries overlap,
then we would expect global return chasing to obtain. A
special feature of the liberalization story is that it predicts
movements in equity flows at relatively low frequencies.
Liberalization typically takes place over a number of years,
and during this period one would expect a gradual trend
movement. In contrast, the global private information
story we introduce is relevant at frequencies in which
private information is likely to be relevant, which includes
business cycle or higher frequencies. To gauge the
importance of low frequency movements for global return
chasing, we remove a linear trend from all our flow series.
We redo Table 3 with the detrended series. The results are
shown in Table 4 and suggest significant global return
chasing at high frequencies as measured by the correla-
tion of detrended flows and returns. Most correlations
remain positive and significant, and all of the nine
negative correlations are insignificant.

Recall how global return chasing arises in our model.
After a positive shock to a global factor, prices rise in all
countries at the same time that US investors increase their
positions in all countries. While this could appear to be an
irrational response, it is optimal for US investors because
they are better informed about the global factor than any
other investor in the world. Following the lead of the
model, in the rest of the paper we study the phenomenon
of global return chasing as it relates to US investors’ global
private information. We first extract a measure of co-
movement in unexpected US net purchases of foreign
stocks and call it the global private information of US
investors. We show that global private information is a
nontrivial component of US trading. Second, we show that
foreign stock market returns also respond positively to
shocks to global private information. The combination of
the two facts implies that global private information is an
important driver of global return chasing.

4. Measuring trades based on private information

In this section, we estimate empirical models of
international equity flows and present measures of private
information. If private information is to be valuable,
equilibrium prices must not be fully revealing. In our
model this is true due to the presence of noise traders, but
prices are also nonrevealing if there is private information
about nontraded labor income or the number of market
participants. With nonrevealing prices, investors’ trades
contain private information that we can measure.

To obtain a measure of trades based on private
information, we need to provide an empirical framework
that accounts for trades due to public information. With
high frequency microstructure data, as in Hasbrouck
(1991), this is easily achieved by regressing trades on
lagged trades and lagged prices, because at this frequency
the public news can be assumed to impact trades only
indirectly via the price. The residual of this regression is a
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Table 1
Summary statistics of US investors’ gross purchases, gross sales, and net

purchases of foreign equities.

The table shows summary statistics of US investors’ gross purchases,

gross sales, and net purchases of foreign equities from Canada, France,

Germany, Italy, Japan, Netherlands, Switzerland, and UK. All of the series

are expressed in monthly percent continuously compounded form. The

series have been normalized by dividing by the market value of the

foreign equity index at the start of the month, both expressed in US

dollars. The sample period is January 1977 to April 2007. The three

estimated autocorrelations of the series are for a one-, six-, and 12-

month lag, respectively.

Mean

(percent)

Standard deviation

(percent)

Autocorrelation

r1 r6 r12

Gross

purchases

Canada 0.673 0.368 0.843 0.688 0.573

France 0.278 0.119 0.507 0.367 0.174

Germany 0.199 0.144 0.869 0.761 0.685

Italy 0.153 0.150 0.608 0.504 0.425

Japan 0.240 0.240 0.958 0.916 0.893

Netherlands 0.271 0.159 0.731 0.598 0.467

Switzerland 0.382 0.183 0.626 0.366 0.316

UK 1.105 0.925 0.970 0.951 0.947

Gross sales

Canada 0.628 0.360 0.858 0.782 0.679

France 0.238 0.097 0.549 0.410 0.342

Germany 0.189 0.146 0.899 0.779 0.729

Italy 0.141 0.145 0.577 0.453 0.355

Japan 0.216 0.217 0.965 0.944 0.921

Netherlands 0.263 0.166 0.800 0.729 0.638

Switzerland 0.346 0.160 0.496 0.310 0.175

UK 1.056 0.906 0.972 0.954 0.947

Net

purchases

Canada 0.045 0.155 0.398 0.057 �0.017

France 0.040 0.108 0.278 0.128 0.001

Germany 0.011 0.065 0.347 0.070 0.051

Italy 0.013 0.134 0.145 0.057 �0.020

Japan 0.024 0.061 0.652 0.155 �0.007

Netherlands 0.009 0.099 0.359 0.057 �0.037

Switzerland 0.036 0.147 0.281 �0.030 �0.015

UK 0.050 0.116 0.275 0.180 0.140
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measure of private information. (It is a noisy measure of
private information as it contains transient liquidity
shocks.) With our data sampled with a monthly frequency,

we generalize Hasbrouck’s approach by allowing the
public information contained in variables other than
prices to also drive flows directly.
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Table 2
Summary statistics of excess equity returns and global instruments.

The table shows summary statistics of excess equity returns from the Canada, France, Germany, Italy, Japan, Netherlands, Switzerland, UK, and US and

the global instrument set: the US short-term interest rate ðrUS
t Þ, the US credit spread ðcrspUS

t Þ, the dividend yield on the global equity market ðdivall
t Þ, the

slope of the US term structure ðslUS
t Þ, and the excess returns on US stocks ðrsUS

t Þ (shown in the first line of the table). All of the series are expressed in

monthly percent continuously compounded form. The sample period is January 1977 to April 2007. The three estimated autocorrelations of the series are

for a one-, six-, and 12-month lag, respectively.

Mean (percent) Standard deviation (percent) Autocorrelation

r1 r6 r12

Excess equity returns

Canada 0.395 4.462 0.072 0.064 �0.093

France 0.609 5.795 0.086 �0.024 �0.016

Germany 0.398 5.190 0.076 0.053 0.068

Italy 0.393 6.826 0.076 0.073 0.074

Japan 0.174 5.164 0.082 �0.026 �0.001

Netherlands 0.663 4.705 0.072 0.001 0.109

Switzerland 0.658 4.464 0.156 �0.042 0.005

UK 0.488 4.637 0.014 �0.048 �0.027

US 0.450 4.246 0.025 0.006 0.015

Global instruments

rUS
t

0.564 0.311 0.979 0.887 0.800

crspUS
t

0.088 0.035 0.965 0.822 0.671

divall
t

0.221 0.086 0.995 0.963 0.922

slUS
t

0.072 0.149 0.930 0.694 0.502

Table 3
Local and global return chasing: correlations of US investors’ net purchases of foreign equities with foreign excess stock returns.

The table shows correlation coefficients of US investors’ net purchases of foreign equities with foreign excess returns. The net purchases data are

presented in Table 1, and the excess returns are given in Table 2. Below each correlation estimate is the p-value of the null hypothesis that the correlation

is zero. The numbers in bold represent significance at the 10% level or better.

US investors’ net purchases of foreign equities in

Canada France Germany Italy Japan Netherlands Switzerland UK

Excess return in

Canada 0.183 0.130 0.083 0.047 0.205 0.057 �0:053 0.080

o0:001 0.013 0.114 0.372 o0:001 0.277 0.311 0.127

France 0.225 0.107 0.096 0.029 0.122 0.009 �0:038 0.026

o0:001 0.042 0.068 0.579 0.020 0.860 0.475 0.615

Germany 0.121 0.081 0.194 0.040 0.155 0.045 �0:029 0.039

0.021 0.125 o0:001 0.449 0.003 0.391 0.585 0.459

Italy 0.150 0.063 0.104 0.114 0.150 �0:035 �0:026 0.020

0.004 0.232 0.046 0.029 0.004 0.502 0.623 0.707

Japan 0.093 0.202 0.075 0.014 0.373 �0:034 0.025 �0:029

0.076 o0:001 0.154 0.791 o0:001 0.514 0.629 0.584

Netherlands 0.151 0.169 0.138 0.059 0.204 0.147 �0:029 0.083

0.004 0.001 0.009 0.259 o0:001 0.005 0.580 0.114

Switzerland 0.131 0.106 0.100 0.087 0.175 0.075 0.031 0.101
0.012 0.043 0.057 0.099 0.001 0.151 0.550 0.054

UK 0.174 0.133 0.068 0.069 0.130 0.121 �0:026 0.044

0.001 0.011 0.198 0.189 0.013 0.021 0.615 0.405
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4.1. Expected international equity flows

To measure expected equity flows we use four different
comprehensive sets of public information variables. In the
first public information set (A), we use an autoregressive
model to capture the expected portion of the flows. This is
motivated by two reasons. First, our model suggests that
the diffusion over time of private information generates
persistence in flows (from changes in the terms kl

t and
kg

t ).9 Second, as noted in Table 1, US flows are persistent.
In the second and third information sets (B and C), we

choose public information variables that have been shown
to predict the cross-section of international equity
returns. These account for trades driven by myopic
demand changes or hedging demand changes, which are
correlated with the variables that drive expected returns.
It is common to separate these variables into two groups,
global and local, where the use of local variables is
justified by the existence of incomplete international risk
sharing (e.g., Harvey, 1991; Ferson and Harvey, 1993,
1994).10 From this literature we select the US short-term

interest rate, the US credit spread, the dividend yield on
the global stock market, the slope of the US term
structure, and the US equity return to act as global
variables.11 The global variables, along with lagged flow
variables, are used as our second data set (B). Table 2
provides the summary statistics of the global instruments,
which resemble those in many other papers.

The inclusion of the US stock market return, the US
short-term interest rate and slope of the term structure,
and the US credit spread is important for two additional
reasons. First, they reflect public information about the US
that might lead US investors to trade abroad. Second, the
inclusion of these variables accounts for trading that is
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Table 4
Local and global return chasing: correlations of linearly detrended US investors’ net purchases of foreign equities with foreign excess stock returns.

The table shows correlation coefficients of linearly detrended US investors’ net purchases of foreign equities with foreign excess returns. The net

purchases data are presented in Table 1, and the excess returns are given in Table 2. Below each correlation estimate is the p-value of the null hypothesis

that the correlation is zero. The numbers in bold represent significance at the 10% cent level or better.

US investors’ net purchases of foreign equities in

Canada France Germany Italy Japan Netherlands Switzerland UK

Excess return in

Canada 0.175 0.120 0.079 0.044 0.203 0.058 �0:058 0.069

0.001 0.022 0.133 0.399 o0:001 0.272 0.273 0.190

France 0.220 0.103 0.095 0.029 0.126 0.009 �0:038 0.024

o0:001 0.050 0.071 0.586 0.016 0.858 0.468 0.644

Germany 0.117 0.076 0.192 0.039 0.160 0.045 �0:030 0.035

0.026 0.148 0.074 0.461 0.002 0.388 0.564 0.510

Italy 0.147 0.061 0.104 0.114 0.159 �0:035 �0:026 0.019

0.005 0.246 0.046 0.029 0.002 0.502 0.623 0.712

Japan 0.091 0.197 0.074 0.014 0.396 �0:034 0.025 �0:030

0.082 o0:001 0.155 0.793 o0:001 0.514 0.636 0.569

Netherlands 0.149 0.165 0.138 0.059 0.218 0.148 �0:029 0.084

0.005 0.002 0.009 0.259 o0:001 0.005 0.586 0.108

Switzerland 0.125 0.099 0.097 0.085 0.175 0.076 0.027 0.093
0.017 0.060 0.065 0.107 0.001 0.148 0.603 0.076

UK 0.175 0.134 0.070 0.071 0.148 0.121 �0:023 0.053

0.001 0.010 0.181 0.177 0.005 0.021 0.666 0.314

9 See Albuquerque, Bauer, and Schneider (2007) for an alternative

theoretical justification.
10 Bohn and Tesar (1996a, b) also separate their instruments into

local and global groups and find that net purchases are related to the

cross-section of expected equity returns using a similar list of

instruments. Our approach differs from theirs by using the variables

(footnote continued)

directly in modeling gross purchases and sales, which turn out to be

much more predictable than net purchases.
11 Most of the data are from Datastream. We use the 30-day euro-

currency rate on the last business day of each month as the risk-free

interest rate for each country. We use the Datastream equity return

index and dividend yield on the index available at the end of each month.

The dividend yield series is deseasonalized in the usual manner (we take

the average dividend over the last 12 months and divide by the current

price). The exchange rate is reported daily by Datastream in UK pounds,

and we translate the end-of-month values into US dollar equivalents. The

US credit spread is the difference between the AAA and BBB bond yields

available at the US Federal Reserve website. The term structure slope is

the long bond yield from the OECD database less the 30-day euro-dollar

interest rate.
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motivated by changes in US stockholders’ wealth (as
captured by the returns on the stock, government, and
corporate bond markets). We include these variables for
completeness but are aware that Bohn and Tesar (1996a)
show that portfolio rebalancing is not an important
determinant of US investors’ net trades abroad.

The information set (C) adds local variables for each
foreign country to information set (B). These local
variables are the country’s stock return (to capture any
local return chasing activities by investors), the country’s
dividend yield and interest rate differential to the US, and
the change in the spot exchange rate of the country’s
currency against the US dollar.

To construct our fourth information set (D), we rely on
the literature that examines the links between trading
activity and market volatility. This literature shows a
positive contemporaneous correlation between condi-
tional volatility and trading volume (e.g., Lamoureux and
Lastrapes, 1990; Gallant, Rossi, and Tauchen, 1992). As our
international equity flows represent the trading activity of
a specific group of investors, it could be that they are
correlated with conditional volatility and that instruments
forecasting time-varying second moments can also fore-
cast the flows. We thus use a very simple autoregressive
conditional heteroskedasticity (ARCH) type representation
to capture these potential effects. We form a small vector
autoregression (VAR of order 1) composed of the US
excess equity return, the foreign country excess equity
return, and the change in the spot exchange rate between
the two countries. The squared estimated residuals from
this VAR act as instruments to forecast future flows. Again
we include lagged flows in information set (D) to capture
any additional missing variation.

The long list of variables we consider is designed to
avoid the concern that our measure of private information
based trading is picking up idiosyncratic shocks that are
orthogonal to private information about future asset
returns. Possible examples include hedging demand
trades triggered by news about individual human capital
or trades due to individual liquidity shocks. On the one
hand, the impact of such shocks on our measure of private
information is mitigated by the averaging of individual
trades; In any given month, some investors typically
receive positive liquidity shocks, while others receive
negative shocks. To the extent that these idiosyncratic
trades survive aggregation, it should be possible to explain
them through changes in observable aggregate public
information variables. We do this via the long list of
variables discussed above.

On the other hand, liquidity shocks could be correlated
across investors and be hard to explain with public
information variables, e.g., aggregate noise trades. These
trades naturally contaminate our measure of trades due to
private information and bias our results toward not
finding anything. We demonstrate below that this mea-
surement error is not serious because (1) we find that our
measure of trades based on private information is
correlated across countries, while it is not clear why noise
trades should be correlated across countries, and (2) that
the global factor extracted from our measure of private
information helps predict future returns (see Section 5).

The latter finding is inconsistent with an i.i.d. sequence of
noise trades that only exert temporary price pressure.

A final criticism of our approach is that the model of
expected equity flows does not impose enough structure
to separate private information from portfolio inventory
shocks or other microstructure type shocks (e.g., smooth-
ing of the price process by the specialist, stale quotes).
However, these microstructure effects are important at
very short horizons of one day or less, whereas our data
are monthly.

4.2. Private information based trades

Define the econometrician’s information set as

eOt ¼ fZt ; ðZt�h;NFUS
t�hÞh�1g. (26)eOt describes the information used by the econometrician

to predict net flows in month t. The vector Zt contains
public information variables as described above, which we
separate from lagged US net flows, NFUS

t�h (information set
A). All time t variables are measured at the end of the
month, including returns realized during the month, both
in the target country and in the US market. This implies
that all publicly relevant information is reflected in Õt , at
least through its effect on current stock prices. The
measured residuals from a linear projection of the net
flows NFUS

t on the information set Õt are given by

ũt � NFUS
t � EðNFUS

t jÕtÞ. (27)

Given our discussion above on the motivations for trading
and our long list of variables in the information set Õt , it
follows that the residuals ũt reflect trades due to private
information.

Unfortunately, the residual ũt is likely to understate the
average trade due to private information in a given month.
This happens when private information that drives trades
within the month is later incorporated into prices and
hence in the information set Õt . We thus label ũt our
conservative measure of private information and view it
as a lower bound on the contribution of private informa-
tion to unexpected flows. For comparison, we provide a
measure that acts as an upper bound on the contribution
of private information. This broad measure is constructed
using beginning-of-period values of the public informa-
tion variables. Let Ot ¼ ðZt�h;NFt�hÞh�1, so that no end-of-
period variables are included. Using this information set
the econometrician recovers the residuals

ut � NFUS
t � EðNFUS

t jOtÞ. (28)

The broad measure is likely to overstate the effects of
private information if investors trade on unexpected
public information released during the month. Never-
theless, it is reassuring that our main results below are
similar for the two measures.

A potential concern with using residuals as a measure
of private information is that we could be picking up the
effect of public information that is observed by investors,
but not by the econometrician, that is, Õt or Ot might not
contain the full public information vector. This is a
concern with the broad measure; Here the best we can
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do is include in Ot as many good predictors of flows as we
can. However, this concern does not apply to the
conservative measure. By including returns over the
month when the flow is measured in the information set
Õt , we ensure that the conservative measure is orthogonal
to any public information that is released during the
month and is relevant for future returns. This is because
any relevant public information is quickly incorporated
into prices.12

4.3. Regression results

Summary statistics for ordinary least squares (OLS)
regressions of gross purchases and gross sales on the four
different information sets are presented in Tables 5 and 6,
respectively.13 These regressions use beginning-of-month
values of the variables (i.e., information set Ot). The
regressions using end-of-month values (i.e., information
set Õt) produce similar results and are available on
request. A simple auto-regressive specification (informa-
tion set A) is able to capture a large part of the expected
flow variation with R̄

2
measures (adjusted for degrees of

freedom) ranging from 0.335 for France up to 0.958 for the
UK for gross purchases by US residents. A similar range is
recorded for gross sales by US residents.14

With information set B, most of the regressions show
slightly higher R̄

2
and joint significance of the global

variables (excluding lagged flows). Thus, the global
instruments that are typically used to explain the cross-
section of international equity returns also explain the
cross-section of international equity flows. It is clear,
however, that most of the predictability comes from
including the lagged values of the flows as the R̄

2
statistics

increase only marginally.
We test for the predictability of the local instruments

using information set C. The R̄
2

statistics increase slightly
from adding the local variables to the regressions, except
for those explaining gross purchases of Italian equities and
gross sales of French and Italian equities. However, the
local variables as a group are jointly significant at the 10%
level for equity flows in and out of only a small number of
countries.

The fourth information set (D) uses lagged values of
squared residuals to capture any time variation in flows
related to time-varying volatility. The statistics show that,
while these instruments are significant in some of the
regressions, they do not help to explain time variation in
expected flows much beyond that captured by the lagged
flow itself.

Table 7 provides the R̄
2

and Wald test statistics for the
OLS regressions of the net equity flows on the four

information sets. The striking fact is that net flows are
much less predictable than either of the gross flows. This
is even more striking as most of the existing literature has
focused on explaining the expected component of net
portfolio equity flows. Using instrument set A, the R̄

2

statistics for the net flow regressions range from 0.023 for
Italy to 0.419 for Japan. The global, local, and hetero-
skedastic variables appear to generate a small amount of
extra predictability in the net flows regressions.

In summary, we find that much of the predictability of
flows derives from lagged flows and that gross flows are
more predictable than net flows.

Our results also have interest for more general
international asset pricing applications using similar
forecasting variables. One potential criticism of most
asset pricing applications is that many of these variables
have been chosen by an on going implicit process of data
snooping, i.e., choosing the variables based on ex post
statistical criteria of return predictability. To the extent
that the flows data represent a new source of information,
the (limited) predictability shown here could alleviate
some of these concerns.

4.4. Residuals as measures of private information

The regressions detailed in Section 4.3 offer a way of
estimating the expected portion of the gross and net
portfolio equity flows. Following our derivations in
Section 4.2, the private information of US residents can
be estimated by the unexpected portion of the net equity
flows.15 In this subsection, we discuss only the construc-
tion of our broad measure of private information and note
that the exact same steps apply for our conservative
measure.

Recall from Eq. (28) that the vector of broad measures
of private information is obtained from the unexpected
net portfolio flows into the equity markets of the eight
foreign countries and is denoted by ut ¼ ðu1;t ; . . . ; u8;tÞ. Our
regression results allow two possible routes to estimating
ut . One is to use net purchases of equities by US investors
in each foreign country as the dependent variable (Table
7). The residual from that regression is ut as desired. An
alternative route is to estimate the regressions for gross
sales and gross purchases separately and let

un;t ¼ uP
n;t � u

S
n;t , (29)

where uP
n;t and uS

n;t are the residuals from the gross
purchases and gross sales regressions (Tables 5 and 6),
respectively.

Although the gross flow regressions show substantially
greater explanatory power than their net flow counter-
parts, it is uncertain as to whether the expected portion of
the net flows are modeled better by using the difference
between the expected gross flows or by using the net
flows directly in a regression. To answer this, we construct
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12 Andersen, Bollerslev, Diebold, and Vega (2007) show that news

about a number of public information variables are incorporated into

stock prices within a five minute period.
13 The regressions are part of a system of just-identified equations

that is estimated by generalized method of moments as described in

Appendix B.
14 The optimal lag lengths for information set A are chosen by the

BIC criterion. Our tests are robust to the choice of lag length (results

available on request).

15 Kaufmann, Mehrez, and Schmukler (2005) proceed in a similar

fashion to obtain a measure of private information. They use survey data

on firm managers’ assessments of how the economy will preform. The

advantage of using flow data is that investors actually put their money

where their mouth is.
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an expected net flow variance ratio. The numerator is the
variance of the expected net flow from the net flow
regressions (Table 7). The denominator is the variance of
the implied expected net flow constructed using the
difference between the expected gross purchases and
expected gross sales (Tables 5 and 6). A ratio below 1.0
indicates that the approach using the gross flow regres-
sions is to be preferred. We also test whether this
difference is statistically significantly different from 1.0.16

Table 8 presents the estimated variance ratios and the
small-sample marginal significance levels (p-values) of
the Wald test statistics. For all countries and information
sets, the ratios are below 1.0, often by a substantial
amount. The p-values indicate that all of the ratios are
significantly different from 1.0 at the 5% level, except
those from France, which are significantly different at the
10% level. It appears that this result is primarily driven by
the different time-series properties of the gross purchases
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Table 5
Summary statistics from ordinary least squares (OLS) regressions of US investors’ gross purchases of foreign equities on different information sets.

The table presents summary statistics from OLS regressions of gross purchases of foreign equities by US investors on four information sets: (A) lagged

gross purchases, (B) lagged gross purchases plus the global instruments, (C) lagged gross purchases plus global and local instruments, and (D) lagged gross

purchases plus lagged squared residuals from a vector autoregression of the US excess stock return, the foreign country excess stock return, and the

change in the exchange rate. The global instruments are detailed in Table 2. The local instruments (all lagged three periods) are the foreign country’s stock

return, the foreign country’s dividend yield, the difference in interest rates between the foreign country and the US, and the change in the spot exchange

rate of the country’s currency against the US dollar. The regressions are part of a system of just-identified equations that are estimated by generalized

method of moments as described in Appendix B. The R̄
2

statistics are adjusted for degrees of freedom. The value of the chi-squared test statistic associated

with the Wald test of the null hypothesis that the coefficients on the explanatory variables are jointly equal to zero is shown in the column (w2) along with

its small-sample marginal significance level (p-value). The small-sample adjustment follows the procedure outlined in Ferson and Foerster (1994).

Country Instrument set

(A) (B) (C) (D)

lagged gross lagged gross lagged gross lagged gross

purchases purchases purchases purchases

+ global þ global þ local + squared

instruments instruments residuals

R̄
2 w2 for R̄

2 w2 for R̄
2 w2 for R̄

2 w2 for

lagged global local squared

gross variables, variables, residuals,

purchases,

p-value p-value p-value p-value

Canada 0.744 950.99 0.750 11.21 0.754 7.39 0.742 6.50

o0:001 0.047 0.831 0.689

France 0.335 191.64 0.356 13.64 0.363 14.76 0.330 13.64

o0:001 0.018 0.255 0.136

Germany 0.775 1404.72 0.780 12.03 0.781 15.61 0.776 39.33

o0:001 0.034 0.210 o0:001

Italy 0.487 286.36 0.497 11.13 0.491 5.37 0.478 3.90

o0:001 0.049 0.944 0.918

Japan 0.927 4042.65 0.929 9.64 0.930 26.85 0.928 10.23

o0:001 0.086 0.008 0.332

Netherlands 0.624 360.84 0.633 19.87 0.639 15.19 0.620 9.98

o0:001 0.001 0.231 0.352

Switzerland 0.452 220.40 0.464 5.71 0.468 7.71 0.445 4.01

o0:001 0.336 0.808 0.911

UK 0.958 7819.17 0.958 1.38 0.959 15.10 0.960 29.77

o0:001 0.927 0.236 o0:001

16 As described in Appendix B, the variance ratio and its standard

error are estimated using GMM on the same system of just-identified

equations that produces the linear regressions shown in Tables 5, 6 and

(footnote continued)

7. In this way the standard error on the variance ratio reflects the

estimation uncertainty in the regression parameters.
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and sales that are obscured when one models net flows
directly. This is shown in the first column of the table,
which compares the variances of the estimates using the
AR models for the flows. Adding on other information
variables to the basic AR specification raises the variance
ratios in all cases. In the following, therefore, we use the
gross flow residuals to construct our measures of private
information according to Eq. (29).

4.5. Global factors in private information

Our model hypothesizes that US investors use global
private information signals that help them forecast
international returns and make investment decisions
across international stock markets. Therefore, to measure

global private information, we construct a linear combi-
nation of unexpected net flows

Ut ¼ f0tut , (30)

which explains a large fraction of the variance of ut : We
also define eUt ¼

ef0teut as the global factor in private
information using the conservative measure. In either
case, a global factor in private information is consistent
with traders having private information about the global
variables driving factor returns.

We perform a factor analysis on the residuals from the
gross purchases and sales regressions separately (uP

n;t and
uS

n;t ; n ¼ 1; . . . ;N). The factor analysis is done by both the
method of iterated principal factors and by maximum-
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Table 6
Summary statistics from ordinary least squares (OLS) regressions of US investors’ gross sales of foreign equities on different information sets.

The table presents summary statistics from OLS regressions of gross sales of foreign equities by US investors on four information sets: (A) lagged gross

sales, (B) lagged gross sales plus the global instruments, (C) lagged gross sales plus global and local instruments, and (D) lagged gross sales plus lagged

squared residuals from a vector autoregression of the US excess stock return, the foreign country excess stock return, and the change in the exchange rate.

The global instruments are detailed in Table 2, and the local instruments are detailed in Table 5. The regressions are part of a system of just-identified

equations that are estimated by generalized method of moments as described in Appendix B. R̄
2

The statistics are adjusted for degrees of freedom. The

value of the chi-squared test statistic associated with the Wald test of the null hypothesis that the coefficients on the explanatory variables are jointly

equal to zero is shown in the column (w2) along with its small-sample marginal significance level (p-value). The small-sample adjustment follows the

procedure outlined in Ferson and Foerster (1994).

Country Instrument set

(A) (B) (C) (D)

lagged gross lagged gross lagged gross sales lagged gross

sales sales þ global þ global þ local sales þ squared

instruments instruments residuals

R̄
2 w2 for R̄

2 w2 for R̄
2 w2 for R̄

2 w2 for

lagged global local squared

gross variables, variables, residuals,

sales,

p-value p-value p-value p-value

Canada 0.792 1436.45 0.792 7.38 0.798 5.54 0.789 4.06

o0:001 0.194 0.937 0.907

France 0.370 181.90 0.394 14.15 0.391 15.52 0.376 28.79

o0:001 0.015 0.214 0.001

Germany 0.820 1422.36 0.824 14.45 0.828 19.85 0.821 32.67

o0:001 0.013 0.070 o0:001

Italy 0.422 147.14 0.440 6.83 0.438 13.15 0.410 10.61

o0:001 0.234 0.358 0.303

Japan 0.947 4024.11 0.946 7.24 0.948 15.37 0.947 9.95

o0:001 0.204 0.222 0.355

Netherlands 0.707 541.44 0.712 6.03 0.723 29.50 0.707 11.11

o0:001 0.303 0.003 0.268

Switzerland 0.277 73.88 0.291 5.48 0.295 10.32 0.270 10.49

o0:001 0.360 0.588 0.312

UK 0.958 9017.45 0.958 3.99 0.959 9.32 0.959 10.58

o0:001 0.552 0.675 0.306
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likelihood estimation. The results presented below are
similar across the two methods.

Table 9 presents the results of the factor analysis on the
residuals from the gross flow regressions using instru-
ment set C, for the broad measure of private information.
The results for the conservative measure are similar and
available on request. The first factor captures 55% of the
unanticipated purchases and 54% of the unanticipated
sales. Adding in the next two factors raises the total
variation captured to approximately 85% of gross pur-
chases and sales. Hence, global private information is an
important determinant of US investors’ total private
information. Moreover, because estimated net flows
explain an average of 47% of total variation in net flows,
global private information is also an important determi-

nant of co-movement in US investors’ net flows, account-
ing for an average 29% of US investors’ net flows.17

We perform likelihood-ratio tests for the number of
factors using the results of the maximum-likelihood factor
method. The tests reject the hypothesis that no factors are
present in the residuals. The tests also reject a one-factor
representation in favor of two factors. Additional tests
(not reported) reject more than two factors for both sets of
residuals. Clearly, then, the covariance matrices of the
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Table 7
Summary statistics from ordinary least squares (OLS) regressions of US investor’s net purchases of foreign equities on different information sets.

The table presents summary statistics from OLS regressions of net purchases of foreign equities by US investors on four information sets: (A) lagged net

purchases, (B) lagged net purchases plus the global instruments, (C) lagged net purchases plus global and local instruments, and (D) lagged net purchases

plus lagged squared residuals from a vector autoregression of the US excess stock return, the foreign country excess stock return, and the change in the

exchange rate. The global instruments are detailed in Table 2, and the local instruments are detailed in Table 5. The regressions are part of a system of just-

identified equations that are estimated by generalized method of moments as described in Appendix B. R̄
2

The statistics are adjusted for degrees of

freedom. The value of the chi-squared test statistic associated with the Wald test of the null hypothesis that the coefficients on the explanatory variables

are jointly equal to zero is shown in the column (w2) along with its small-sample marginal significance level (p-value). The small-sample adjustment

follows the procedure outlined in Ferson and Foerster (1994).

Country Instrument set

(A) (B) (C) (D)

lagged net lagged net lagged net lagged net

purchases purchases purchases purchases þ

+ global þ global þ local squared residuals

instruments instruments

R̄
2 w2 for R̄

2 w2 for R̄
2 w2 for R̄

2 w2 for

lagged global local squared

net variables, variables, residuals,

purchases,

p-value p-value p-value p-value

Canada 0.200 89.73 0.220 6.62 0.240 4.45 0.194 4.93

o0:001 0.251 0.974 0.841

France 0.138 18.23 0.174 14.91 0.169 3.97 0.144 12.83

0.003 0.011 0.959 0.170

Germany 0.117 31.14 0.120 8.09 0.128 9.18 0.121 15.53

o0:001 0.151 0.688 0.077

Italy 0.023 8.33 0.019 3.52 0.018 5.86 0.009 7.00

0.402 0.620 0.923 0.637

Japan 0.419 80.25 0.440 14.71 0.440 14.45 0.413 4.98

o0:001 0.012 0.273 0.837

Netherlands 0.156 50.39 0.174 8.71 0.218 19.31 0.150 16.24

o0:001 0.121 0.081 0.062

Switzerland 0.094 23.90 0.106 8.27 0.116 7.49 0.096 13.16

0.008 0.142 0.823 0.156

UK 0.153 22.76 0.164 6.49 0.169 10.87 0.155 21.31

0.030 0.261 0.540 0.011

17 Using expected gross purchases and gross sales results in an

approximate R2 ratio of 47% for net purchases (using the results of Tables

5 and 6). The product of the percent of variation in unexpected flows

explained by the first component times the percent of total variation in

net flows that is unexplained is equal to 0:29 ¼ 0:55� ð1� 0:47Þ.
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gross flow residuals show reduced rank structures
associated with a common factor representation in total
private information. In the sequel, we concentrate on the
first, predominate factor.18

To measure global private information in net flows, we
use the factors estimated on the gross purchases and sales
residuals, UP

t and US
t , respectively. As the scale of the

factors is arbitrary, we normalize each to have a standard
deviation equal to the simple average standard deviation

of its constituent residuals. We then obtain a measure of
the global factor in net flows as

Ut ¼ UP
t � US

t . (31)

5. Private information and aggregate equity returns

In this section, we explore whether US investors’ global
private information helps investors allocate assets across
broad stock market indices. We specify an estimable
model of aggregate returns and confirm that our measures
of global private information (Ut and eUt) help predict
aggregate returns. This demonstrates that global private
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Table 8
Variance ratios to compare models of US investors’ net purchases of foreign equities.

The variance ratio shows the ratio of the variance of the expected net purchases constructed by two methods. In the numerator, the expected net

purchases is obtained from a regression of the net purchases on the given instrument set, as in Table 7. In the denominator, the expected portion of the

gross purchases and sales regressions from Tables 5 and 6 are used to construct an implied expected net purchase. A number below 1.00 indicates that we

obtain more explanatory power for net purchases by using the expected gross purchases and sales to construct an expected net purchase instead of by

using the net purchase in a regression directly. To account for the number of regressors, the variance ratio has been adjusted by a correction factor

ðT � KðnÞÞ=ðT � KðgÞÞ, where T is the number of observations, KðnÞ is the number of parameters in the net purchases regression, and KðgÞ is the number of

combined parameters in the gross purchases and gross sales regressions. The regressions and the variance ratio itself are part of a system of just-identified

equations that are estimated by generalized method of moments as described in Appendix B. The second number in each cell (p-value) is the small-

sample marginal significance level of a w2 test statistic that the variance ratio equals 1.00. The small-sample adjustment follows the procedure outlined in

Ferson and Foerster (1994).

Country Instrument set

(A) lagged net

purchases

(B) lagged net purchases + global

instruments

(C) lagged net purchases + global +

local instruments

(D) lagged net purchases +

squared residuals

Canada Variance

ratio

0.482 0.544 0.687 0.516

p-value o0:001 0.001 0.015 0.002

France Variance

ratio

0.730 0.838 0.926 0.790

p-value 0.109 0.036 0.070 0.081

Germany Variance

ratio

0.312 0.417 0.525 0.372

p-value o0:001 o0:001 o0:001 o0:001

Italy Variance

ratio

0.170 0.308 0.467 0.224

p-value o0:001 o0:001 o0:001 o0:001

Japan Variance

ratio

0.707 0.761 0.892 0.750

p-value 0.003 0.003 0.007 0.011

Netherlands Variance

ratio

0.387 0.599 0.721 0.431

p-value o0:001 0.001 o0:001 o0:001

Switzerland Variance

ratio

0.489 0.610 0.749 0.559

p-value o0:001 o0:001 0.003 0.001

UK Variance

ratio

0.548 0.598 0.657 0.608

p-value 0.001 0.002 0.003 0.005

18 Froot, O’Connell, and Seasholes (2001) show in the earlier versions

of their paper that there is an important regional factor in expected

flows. We remove the expected portion of the flows using the global and

local instrument sets and our factor analysis is thus concerned with

unexpected flows.

R. Albuquerque et al. / Journal of Financial Economics 94 (2009) 18–4636



Author's personal copy

information is an important determinant of global return
chasing.

5.1. A model of international equity returns

As a benchmark, we adopt the latent-factor model of
Hansen and Hodrick (1983) and Gibbons and Ferson
(1985). In a K-factor model, the market price of risk of the
k-th factor can be written as a linear combination of the
set of L instruments Zt ¼ ðZ1;t ; . . . ; ZL;tÞ that are in the
information set of the econometrician. Thus, the process
for one-period returns conditional on the econometri-
cian’s information is described by

Rt ¼ baZt�1 þ bf t þ �t , (32)

where f is a K � 1 vector of factor realizations with
E½f tjZt�1� ¼ 0, b ¼ covðRt ; f t jZt�1Þ is a constant N � K

matrix, a is a K � L matrix, and f and � are uncorrelated.
In this model, the linear combination aZt�1 represents the
expected returns on the latent factors, while the b matrix
is the loading of the assets on the factors. The latent-factor
model of returns summarizes the public information
relevant for forecasting returns in a parsimonious way.
For example, under a one-factor model, the estimated
combination aZt�1 is often interpreted as the return on
the global factor which is relevant for all stock markets if
world equity markets are integrated (e.g., Campbell and
Hamao, 1992).

Having properly identified trades due to global private
information means that this estimated variable can be
used to forecast returns. Let RtþH

t be the cumulative equity
return from the beginning of period t to the end of period

t þ H. For the broad measure Ut ; we use the fact that Zt�1

and Ut are uncorrelated and require for each holding
period H � 0,

E RtþH
t jZt�1;Ut

h i
¼ bHaHZt�1 þ gHUt , (33)

where the N � 1 vector gH measures the impact of
unexpected net flows on the cross-section of expected
returns. The conservative measure eUt is uncorrelated with
Rt : As a result, the egH coefficients from a projection similar
to Eq. (33) are not significant for H ¼ 0 by construction.
However, if private information does have long lived
effects, then future months’ returns reflect the impact of
private information released at time t. Therefore, our tests
of the effects of the global factor in the conservative
measures of private information follow the same form as
Eq. (33) for holding periods H ¼ 1 to 3 with eUt replacing
Ut .

5.2. Impact of global private information

The model is estimated by generalized method of
moments (GMM) separately for each holding period H. We
relegate the details of the estimation as well as results for
the coefficients a and b to Appendix B. Here we focus on
the coefficients gH and g̃H that capture whether the global
factor of private information contains information about
future stock returns. The top panel of Table 10 presents
the value of the chi-squared statistics associated with the
Wald test of the null hypothesis that all of the gH

coefficients in Eq. (33) are jointly equal to zero.19 The
low p-values indicate that the global factor is jointly
significant across all of the foreign countries and holding
periods regardless of the instrument set used to construct
the expected equity flows.

The bottom panel of the table shows the corresponding
tests for the coefficients g̃H derived under the conservative
measure of private information.20 The test statistics tend
to be lower as they are orthogonal to contemporaneous
information. Nevertheless, the global factor is clearly
significant for all instrument sets also under the con-
servative measure. To summarize, tests using both
measures show that the unexpected component of US
residents’ net purchases of foreign securities leads to a
long-run increase in stock prices. As these measures
provide lower and upper bounds on the private informa-
tion set of the US investors, we conclude that, on
aggregate, US investors have significant private informa-
tion about international equity markets.
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Table 9
Factor analysis of broad measures of private information in US investors’

gross purchases and sales of foreign equities.

The table presents results of a factor analysis on the residuals from the

gross purchases and sales regressions using beginning-of-month values

of instrument set C (lagged flows plus global and local instruments)

shown in Tables 5 and 6. The first column presents the cumulative

variance of residuals explained by the first three factors obtained from

an iterated principal factor analysis. The second column presents a chi-

squared test statistic that the covariance matrix does not display a factor

structure against an alternative one-factor representation. The third

column presents a chi-squared test statistic that the covariance matrix

contains more than one factor. The latter two tests are obtained from a

maximum-likelihood analysis and are presented along with their

marginal significance levels (p-values).

Factor Cumulative Test of zero Test of one

variance factors factor

against one against41

factor factor

w2ð8Þ, w2ð20Þ,

p-value p-value

Gross purchases

1 0.550 193.17 39.96

2 0.718 o0:001 0.005

3 0.828

Gross sales

1 0.540 157.68 35.43

2 0.718 o0:001 0.018

3 0.854

19 Some authors (e.g., Harvey and Zhou, 1993) note potential

problems with Wald tests in systems with instrumental variables and

advocate calculating the Gallant and Jorgenson (1979) test statistic as

well. We calculate the G-J test statistic and find that all of the G-J

statistics are larger in value than our reported Wald statistics. Both test

statistics are w2 distributed with eight degrees of freedom.
20 No conservative measure of private information uses instrument

set A as it contains only lagged values of the flow series.
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5.3. Discussion

Mechanically, joint significance implies that there
exists a linear combination of the coefficients gH; say
w0gH , that is significantly different from zero. In the
present context, the coefficients w have an economic
interpretation: Up to normalization, they define a vector
of portfolio weights. Therefore, the return on the time-
invariant portfolio strategy described by w, w0RtþH

t , is well
predicted by the global factor. The ability to predict this
portfolio return and co-movement in US net flows is what
makes the global factor an important determinant of
global return chasing. There exist dynamic trading
strategies that use information contained in the global
factor to time international markets. For example, suppose
a riskless asset is available and consider a zero cost
strategy that goes long in the portfolio w (and short in the
riskless asset) whenever the expected return
w0ðbHaHZt�1 þ gHUtÞ=

P
i wi is higher than the riskless rate

and goes short in the portfolio w (and long in the riskless
asset) otherwise. Such a trading strategy would use both

public information and the global factor to generate
positive excess returns on average. 21

A potential alternative explanation of the results in this
section is price pressure. Unanticipated net inflows into a
country’s equity market cause prices to rise even if they
are devoid of information content as the market absorbs
the extra demand. However, there are two primary
reasons that the price pressure explanation is unlikely
using our monthly data. First, the net flows shown in
Tables 1, 2, and 3 are a very small portion of the total
market value and the unanticipated net flows are an even
smaller portion. The markets that we examine are all in
developed countries where there should be adequate
liquidity for absorbing such small amounts. Second, if
there were temporary price pressure impacts from
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Table 10
Joint significance tests of the effects of the broad and conservative measures of the global factor in private information on international stock returns.

The table shows the values of the chi-squared test statistics associated with the Wald tests of the null hypothesis that all of the gH coefficients on the

broad and conservative measures of private information are jointly equal to zero. In the first part of the table, the tests are for the joint significance of the

broad measures of the global factor in private information of US investors across the equity returns in the US and the eight foreign countries (Canada,

France, Germany, Italy, Japan, Netherlands, Switzerland, and UK). In the second part of the table, the tests are for the joint significance of the conservative

measure of the global factor in the private information of US investors across the equity returns of the same countries plus the US. The one-factor latent-

variable model of international stock returns is presented in Tables B1, B2, and B3. The statistics are w2(9) distributed and obtained from a generalized

method of moments estimation of the model and presented with their small-sample marginal significance levels (p-values). The small-sample adjustment

follows the procedure outlined in Ferson and Foerster (1994).

Holding period Instrument set

(A) lagged net

purchases

(B) lagged net purchases + global

instruments

(C) lagged net purchases + global + local

instruments

(D) lagged net purchases + squared

residuals

Broad measure

H ¼ 0 91.214 140.401 141.600 213.301

o0:001 o0:001 o0:001 o0:001

H ¼ 1 56.198 74.048 125.109 65.535

o0:001 o0:001 o0:001 o0:001

H ¼ 2 37.010 78.413 180.990 33.548

o0:001 o0:001 o0:001 o0:001

H ¼ 3 124.608 117.898 160.321 168.656

o0:001 o0:001 o0:001 o0:001

Conservative

measure

H ¼ 1 159.125 53.650 65.818

o0:001 o0:001 o0:001

H ¼ 2 35.833 19.414 34.102

o0:001 0.022 o0:001

H ¼ 3 86.932 114.835 79.777

o0:001 o0:001 o0:001

21 Our setup does not imply that all US investors should be following

the same strategy. The global factor is derived from average trades based

on private information, whereas the theoretical framework allows for the

possibility that only informed investors receive signals about the global

factor in real time.
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unanticipated flows, then there should be immediate
reversals. However, the effects remain positive as H

increases.

6. Conclusion

This paper hypothesizes and shows the existence of
global private information in the portfolio equity trades of
US investors abroad. We build a model to show that global
private information is consistent with one of the main
features of international trading: US investors chase
foreign returns by increasing their positions in months
of high foreign returns. Provided that local investors have
an accumulated initial information advantage, we show
that in our model return chasing obtains together with
home bias. Finally, because of its nature, global private
information shows up in the trades of US investors across
all foreign countries. We take this lead from the model to
conduct our empirical analysis.

This paper obtains measures of US investors’ trades
based on private information by estimating empirical
models of international gross equity flows. We show that
modeling gross flows results in a better model of expected
net flows than modeling net flows directly. We then show
that residuals from our models provide bounds on the
amount of trading based on private information.

To identify a global factor in private information, we
test for a factor structure in our measures of trading based
on private information. We find that the first factor, which
we call the global factor, accounts for over half of the
variation in total private information. We also show that
this global factor has a significant impact on the cross-
section of international equity returns. Although the
trades of US investors constitute a very small amount of
the total market capitalization of the foreign country, the
unexpected flows are able to predict returns.

Our results suggest that US investors play a special role
in international markets. Instead of suffering from an
absolute information disadvantage because of insufficient
local information, they could enjoy at times an informa-
tion advantage because of superior global information.
This information advantage appears to be long lived and
suggests trading strategies where (sophisticated) US
investors outperform the average non-US investor parti-
cipating in the foreign equity market. Further analysis of
such strategies is an interesting issue for future research.

Appendix A. Proof of propositions

A.1. Proof of Proposition 1

To derive formulas for the price vector and equilibrium
portfolios, it is helpful to write the problem first in more
general notation, before exploiting the particular informa-
tion structure assumed in the text. We consider a general
model with T þ t0 trading periods �t0; . . . ;0; . . . ; T, where
the variances of all shocks are allowed to depend on
calendar time. Below, we specify the variances in the first
t0 periods in a way to capture investors’ background
information. However, the solution of the general model

does not depend on this and could just as well be used to
characterize a setup without background information.

Consider an investor i living in a region j. Because it is
convenient to work with matrices, we stack the public
signals, and we define a whole vector of private signals for
investor i, one for each region. All signals are linear
functions of the dividends and shocks:

Y 0t ¼ ðyt;1; yt;2; . . . ; yt;n; y
g
t Þ ¼ U0C0 þ ðut;1; ut;2; . . . ; ut;n; ug

t Þ

¼ U0C0 þ u0t (34)

and

ZtðiÞ
0
¼ ðzt;1ðiÞ; zt;2ðiÞ; . . . ; zt;nðiÞ; z

g
t ðiÞÞ

¼ U0C0 þ ð�t;1ðiÞ; �t;2ðiÞ; . . . ; �t;nðiÞ; �
g
t ðiÞÞ

¼ U0C0 þ �tðiÞ
0. (35)

The variances of the shocks are denoted varðutÞ ¼ N�1
t and

varð�tðiÞÞ ¼ ðS
i
tÞ
�1.

We now derive equilibrium prices for this general
setup. To specialize to the assumptions below, we set
C0 ¼ ðI n�1iÞ, an n� ðnþ 1Þ matrix. We make the matrices
Si diagonal, with nonzero elements in the row correspond-
ing to the investor’s home region, as well as possibly in the
last row (if the agent receives a global signal). By
introducing the heterogeneity via the Si matrices, a
constant C matrix is sufficient to accommodate the
information structure in the text.

In the general notation, the individual and aggregate
knowledge matrices are

Kt ¼ K�t0
þ

Xt

t¼�t0þ1

½C0NtC þ C 0StC þ r2C0StCFtC0StC� (36)

and

Ki
t ¼ K�t0

þ
Xt

t¼�t0þ1

½C0NtC þ C 0Si
tC þ r2C0StCFtC0StC�.

(37)

We conjecture the following solution for the equili-
brium price:

Pt ¼ K�1
t K�t0

mu � r�1K�1
t mX

þ K�1
t

Xt

t¼�t0þ1

½C 0NtYt þ ðr
2C0StCFt þ IÞ

�C0StCðU � r�1ðC 0StCÞ�1xtÞ�. (38)

To verify the conjecture, we proceed in three steps. First,
we compute an individual investor’s belief given his
private signals as well as the public signals including the
price. Second, we compute the investor’s optimal portfolio
demand if he expects prices to follow Eq. (38). In
particular, we show that the optimal demand is given by
Eq. (13). The market clearing price is then given by Eq.
(14). Finally, we verify that this market clearing price is
the same as the conjecture Eq. (38).

If the price takes the form Eq. (38), the information
contained in Pt over and above the public signals Y and
past prices can be represented by the signal

Qt:¼ U � r�1ðC 0StCÞ�1xt , (39)
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which is independent of the other public and private
signals conditional on U. Consider an investor who starts
from a normal prior over U with mean mu and variance
K�t0

. He updates his beliefs given the signals fYt; Z
i
t; Ptgt�t

or equivalently fYt; Z
i
t;Qtgt�t. All signals as well

as the dividend U are jointly normal. Using standard
formulas for the conditionals of a multivariate normal
distribution (see, for example, Greene, 1993, p. 258), we
obtain a posterior that is normal with variance ðKi

Þ
�1 and

mean

Ei
t ½U� ¼ ðK

i
tÞ
�1 K�t0

mu þ
Xt

t¼�t0þ1

½C 0Si
tZi

t þ C0NtYt

(

þ r2ðC0StCÞFtðC
0StCÞQt�

)
. (40)

The supplementary appendix to this paper (available
upon request) solves the investor’s optimal portfolio
choice problem, assuming that price expectations are
given by Eq. (38). In particular, we show that for
all toT , the optimal portfolio demand is given by Eq.
(13). In other words, the optimal portfolio depends only
on the expected excess return bi

t:¼ Ei
tðUÞ � Pt over the

remaining T � t periods, as well as on the condi-
tional variance of that excess return (that is, ðKi

tÞ
�1).

Moreover, utility at the optimum for an investor with
wealth Wt is

Lt ¼ � exp �
1

r
Wt �

1

2
bi0

t Ki
tb

i
t

� �
L̄t , (41)

where L̄t depends only on calendar time (and not on
wealth or any past or current signals). The derivation is
standard but involves a significant amount of tedious
algebra.

The market clearing price now follows from combining
Eq. (13) and the market clearing condition:

Pt ¼ K�1
t

Z
Ki

tE
i
t½U�di� r�1K�1

t Xt . (42)

Using our formula for Ei
t½U�, the knowledge-weighted

integral of individual expectations is

Z
Ki

tE
i
t½U�di ¼ K�t0

mu þ
Xt

t¼�t0þ1

C0
Z

Si
tZtðiÞdiþ C0NtYt

�
þ r2ðC0StCÞFtðC

0StCÞQt

�
¼ K�t0

mu þ
Xt

t¼�t0þ1

½C0StCU þ C 0NtYt

þ r2ðC0StCÞFtðC
0StCÞQt�, (43)

where the second equality uses the fact that many
investors share any given distribution of signals, so that
the cross-sectional mean of the idiosyncratic shocks �tðiÞ is
zero by the law of large numbers for i.i.d. random
variables and that by definition St ¼

R
Si
t di.

Substituting for
R

Ki
tE

i
t½U�di in Eq. (42) and using the

definition of Qt, we obtain the market clearing price

Pt ¼ K�1
t

Z
Ki

tE
i
t½U�di� r�1K�1

t Xt

¼ K�1
t K�t0

mu þ K�1
t

Xt

t¼�t0þ1

½C0StC þ r2ðC0StCÞFtðC
0StCÞ�U

þ K�1
t

Xt

t¼�t0þ1

½C0NtYt � rðC0StCÞFtxt�

� r�1K�1
t mX þ

Xt

t¼�t0þ1

xt

 !
. (44)

Rearranging terms, we arrive back at Eq. (38), thus
verifying the conjecture for the equilibrium price.

Because we are interested in US investors’ per capita
position, not individual positions, we need to integrate
over individuals. It is convenient to define Ai

t as the
average position of all investors who have the same signal
distribution as agent i. For example, if i is an investor in
region j who obtains a global signal, then Ai

t is the average
demand of all investors who also live in region j and who
also obtain a global signal. The difference between AtðiÞ

and Ai
t is that the former depends on investor i’s

idiosyncratic shocks �tðiÞ. In contrast, because there exist
many investors who share any given signal distribution,
the law of large numbers implies that the shocks �tðiÞ do
not affect the average position:

Ai
t ¼ K�t0

mu þ
Xt

t¼�t0þ1

½C0NtYt þ C0Si
tCU

þ r2ðC 0StCÞFtðC
0StCÞQt� � Ki

tPt . (45)

Substituting for the equilibrium price Pt and expressing
the signals Yt and Qt as U plus shocks, we obtain

Ai
t ¼ K�t0

mu þ ðK
i
t � K�t0

ÞU

þ
Xt

t¼�t0þ1

½C 0Ntut � rðC0StCÞFtxt� � Ki
tPt . (46)

Similarly, the price can be simplified to

Pt ¼ K�1
t ðK�t0

mu þ ðKt � K�t0
ÞUÞ

þ K�1
t

Xt

t¼�t0þ1

½C0Ntvt � r�1ðI þ r2C0StCFtÞxt�

� r�1K�1
t mX . (47)

Finally, using the fact that Ki
t � Kt ¼

Pt
t¼0 C0ðSi

t � StÞC, we
have

Ai
t ¼ r

Xt

t¼�t0þ1

C0ðSi
t � StÞCK�1

t K�t0
ðU � muÞ �

Xt

t¼�t0þ1

C0Ntvt

( )

þ I þ
Xt

t¼0

C0ðSi
t � StÞCK�1

t

" #
mX þ

Xt

t¼�t0þ1

xt

 !

þ r2
Xt

t¼�t0þ1

C0ðSi
t � StÞCK�1

t

Xt

t¼�t0þ1

C0StCFtxt. (48)
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A.1.1. Simplifying the information structure

We now specialize to the information structure of our
model. Investors’ background information consists only of
local private signals. We thus assume that for the first t0

periods, that is, dates �t0 þ 1; . . . ;0; varð�tðiÞÞ ¼ ðS
i
0Þ
�1 and

we define S0 ¼
R

Si
0. To capture the fact that there are no

public signals, we assume that Nt ¼ Ft ¼ 0 for t � 0. We
restrict attention to realizations in which xt ¼ 0 for
t � 0.22 For the trading periods t ¼ 1; . . . ; T , we assume
varð�i

tÞ ¼ ðS
i
Þ
�1 as well as varðutÞ ¼ ðSqÞ

�1; and we define
S ¼

R
Si di. The matrix C mapping dividends into signals is

the same for all periods.
An important term in the solution Eq. (38) is an

individual investor’s information advantage Ki
tK
�1
t � I.

Given our specific assumption on the time dependence
of the precision matrices, it simplifies to

Ki
tK
�1
t � I ¼

Xt

t¼�t0þ1

C0ðSi
t � StÞCK�1

t

¼ ðt0C0ðSi
0 � S0ÞC þ tC0ðSi

� SÞCÞK�1
t . (49)

We can then rewrite Ai
t , the per capita holdings of

informed investors with the same signal distribution as
investor i, together with the price Eq. (38) as

Ai
t ¼ r½Ki

tK
�1
t � I�fK�t0

ðU � muÞ � C0SqVtg

þ ½I þ ½Ki
tK
�1
t � I��Xt þ ½K

i
tK
�1
t � I�r2C0SCFðXt � mXÞ(50)

and

Pt ¼ K�1
t ½K�t0

mu þ ðKt � K�t0
ÞU þ C0SqVt

� r�1ðr2pxC0SCFÞðXt � mXÞ � r�1mX �. (51)

Further simplification is possible by exploiting the
symmetry of investors’ information. Under the assump-
tions in the text, the matrices F, Sq, and C are

F ¼ pxI; Sq ¼
qlI 0

00 qg

 !
; C ¼

I
1

n
i0

0@ 1A. (52)

Moreover, the precision matrices for an individual in-
vestor i from region j who receives a global signal is

Si
¼

plJj 0

00 pg

 !
; Si

0 ¼
plJj 0

00 0

 !
. (53)

If the individual investor does not receive a global signal,
the precision matrices are the same, except that pg in the
bottom right corner of Si is replaced by zero. Finally, set
K�t0
¼ plI � p2

l ðnpl þ pgÞ
�1ii0. For an investor i living in

region j, we thus have Ki
0 ¼ K0;j as defined in Eq. (5).

We now simplify various terms that appear in the
solution equation (50) for US investors’ position. The
holdings of any informed investor i depend on the realized

signals only through the term

K�t0
ðU � ŪÞ � C0SqVt

¼ K�t0
ðUl
þ UgiÞ � C0SqVt

¼ plðU
l
� Ū

l
Þ þ

plpg

pg þ npl
ðUg
þ Ū

l
Þi� qlV

l
t �

1

n
qgVgi, (54)

where Ū
l
¼ n�1

Pnþ1
j¼1 Ul

j is the cross-sectional average of
the dividends.

Let a denote the number of investors who receive a
global signal and let a� denote the number of investors
who have information about every local factor. The
precision of background information is the same across
investors, so that, for every investor i in region j,

C00Si
0C0 ¼ plJj. (55)

Summing up across investors, we have C 00S0C0 ¼ a�plI. In
contrast, the precision of information investor i obtains
during trading depends on whether he receives a global
signal. Let GðiÞ denote an indicator variable that is equal to
one if i receives a global signal and zero otherwise. We
then have

C0SiC ¼ plJj þ GðiÞ
1

n
pgii0, (56)

and summing up across investors now yields
CSC ¼ a�plI þ ð1=nÞapgii0.

The aggregate knowledge matrix for t ¼ 1; . . . ; T can
now be rewritten as

Kt ¼ðpl þ a�plðt þ t0Þ þ r2pxa�2p2
l t þ qltÞI

þ
1

n
�

p2
l n

plnþ pg
þ apgt þ r2pxapgðapg þ 2a�plÞt þ qgt

" #
ii0

:¼ kl
tI þ

1

n
kg

t ii0. (57)

This defines the coefficients kl
t and kg

t used in the text. It is
also helpful to introduce notation for their sum:

kt:¼kl
t þ kg

t ¼
pgpl

npl þ pg
þ a�plðt þ t0Þ þ apgt

þ r2pxða�pl þ apgÞ
2t þ ðql þ qgÞt. (58)

We can then write the inverse of the aggregate knowledge
matrix as

K�1
t ¼

1

kl
t

I �
1

n

kg
t

kt
ii0

� �
. (59)

Now consider an individual investor i. Substituting the
preceding expressions into Eq. (49), his information
advantage is

Ki
tK
�1
t � I ¼ Kt � a�plðt þ t0ÞI

�
þ

1

n
ðGðiÞ � aÞpgtii0 þ pltJj

�
K�1

t � I

¼ � a�plðt þ t0ÞK
�1
t

þ
1

n
ðGðiÞ � aÞpgtii0K�1

t þ tplJjK
�1
t . (60)

The information advantage is relevant for computing the
full vector of investors’ optimal portfolio holdings, for
both domestic and foreign assets. Because we are
interested only in US investors’ positions in foreign assets,
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tions at date 1 are independent of the distribution of wealth at date 0.

We can thus take the date 0 wealth distribution as exogenous, as in the

text.

R. Albuquerque et al. / Journal of Financial Economics 94 (2009) 18–46 41



Author's personal copy

we can ignore the matrices JjK
�1
t , which has all zero

elements in rows that correspond to foreign assets. We
thus focus on the matrix

Pt :¼Ki
tK
�1
t � I � pltJjK

�1
t

¼ � a�plðt þ t0ÞK
�1
t þ GðiÞ

1

n
ð1� aÞpgtii0K�1

t

¼ �
a�plðt þ t0Þ

kl
t

I þ
1

n

ðGðiÞ � aÞpgt

kl
t

þ
1

n

kg
t

kt

a�plðt þ t0Þ

kl
t

(

�
1

n

ðGðiÞ � aÞpgt

kl
t

kg
t

kt

)
ii0

¼ �
a�plðt þ t0Þ

kl
t

I þ
1

n

ðGðiÞ � aÞpgt

kt
þ

1

n

kg
t

kt

a�plðt þ t0Þ

kl
t

( )
ii0

¼ btI þ dtðiÞii0. (61)

A row of Pt that corresponds to a foreign assets accurately
captures the information advantage of any US investor.

For an arbitrary vector x, we have

Ptx ¼ btðx� x̄Þ þ ðbt þ ndtðiÞÞx̄i

¼ �
plðt þ t0Þ

kl
t

ðx� x̄Þ þ

1

n
ðGðiÞ � aÞpgt � a�plðt þ t0Þ

kt
x̄i,(62)

K�1
t x ¼

1

kl
t

ðx� x̄Þ þ
1

kt
x̄i, (63)

and

C 0SCx ¼ a�plðx� x̄Þ þ ða�pl þ apgÞx̄. (64)

A.1.2. Solution for equilibrium prices and holdings

For an individual US investor i, consider again Ai
t , the

per capita portfolio holdings of the group of US investors
who have the same signal distribution as i. Applying the
above formulas to the specific x given by Eq. (54), and
using our assumption a� ¼ 1=n, the demand for foreign
asset j can be read from the corresponding rows of

Ai
t ¼rPtðK0ðU

l
þ UgiÞ � C0SNVtÞ

þ ½I þ ½Ki
tK
�1
t � I��Xt þ ½K

i
tK
�1
t � I�r2C0SCFðXt � mXÞ

¼ Xt �
plðt þ t0Þ

kl
t

� fplðU
l
� Ū

l
Þ � qlðV

l
t � V̄

l
tÞ þ r�1ð1þ r2pxpl=nÞðXt � X̄tÞg

þ
ðGðiÞ � aÞpgt � plðt þ t0Þ

nkt

plpg

pg þ npl
ðUg
þ Ū

l
Þ

�
�

1

n
qgVg

þ qlV̄
l
t

� �
þ rpxðapg þ pl=nÞðX̄t � mXÞ þ r�1mX

�
i.

(65)

To compute the per capita position of all US investors, it
remains to integrate across US investors with different
signal distributions. The group position Ai

t depends on i

only via the global signal indicator GðiÞ, which enters
linearly. Because a fraction aUS of US investors receive
global signals, the per capita position is obtained by
replacing GðiÞ by aUS, which delivers the expression Eq.
(17) in the text.

Substituting the expressions derived above into the
price formula equation (51) yields

Pt ¼ K�1
t ½K0mu þ ðKt � K0ÞU þ C0SqVt þ r�1ðI þ r2pxC0SCÞXt�

¼ U � K�1
t K0ðU

l
þ UgiÞ þ K�1

t C0SqVt

þ r�1K�1
t ðI þ r2pxC0SCÞXt

¼ U �
1

kl
t

fplðU
l
� Ū

l
Þ � qlðV

l
t � V̄

l
tÞ

þ r�1ð1þ r2pxpl=nÞðXt � X̄tÞg

�
1

kt

plpg

pg þ npl
ðUg
þ Ū

l
Þ �

1

n
qgVg

þ qlV̄
l
t

� ��
þ rpxðapg þ pl=nÞðX̄t � mXÞ þ r�1mX

�
. (66)

Rearranging of terms delivers expression Eq. (16) in the
text.

A.2. Proof of Proposition 2

For part (i), the condition for home bias follows the
argument in the text. We first take unconditional
expectations of US per capita aggregate asset demand
for foreign asset j, Eq. (17). Net of mean per capita US noise
trades, US average aggregate holdings are

E½AUS
t;j � Xt� ¼

1

nkt
½ðaUS � aÞpgt � plðt þ t0Þ�

�ð1þ r2pxða�pl þ apgÞÞmx. (67)

Home bias means that US investors hold less than their
cumulative average noise supply. This happens when the
term in square brackets is negative:

ðaUS � aÞpgoplð1þ t0=tÞ. (68)

To guarantee that the condition holds for all trading
periods, we require that it holds for t ¼ T:

ðaUS � aÞpgoplð1þ t0=TÞ. (69)

This condition is satisfied if t0 is large enough.
For part (ii) we show that the terms associated with Ug

in the price and demand equations both increase with t. In
the price function it is easy to see that Dkt=kt is increasing
in t. In the demand function, the relevant term is

1

kt
ðð1� aÞpgt � plðt þ t0ÞÞ. (70)

This term is increasing if, and only if, condition (21) in the
text holds or, equivalently, if

ð1� aÞpg4plð1� ðt0=k0ÞÞ ql þ qg þ pg

1

n
þ an� 1

n

� ��
þ r2pxðapg þ pl=nÞ2

�
. (71)

This condition is also satisfied if t0 is large enough. The
threshold in the statement of the proposition is defined as
the smaller of the thresholds implied by inequalities (69)
and (71).
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A.3. Proof of decomposition (24)

We first derive the expected payoff given only public
information. From Eq. (13) and Eq. (51), the expected
payoff of an individual investor is

Ei
½U� ¼ ðKi

Þ
�1
ðK0mu þ ðK

i
� K0Þmu

þ C 0SqVt þ rpxC0SCFðXt � mXÞÞ. (72)

We obtain the expected payoff given public information
by setting the precision of private signals in Ki

t to zero. It
follows that

Ep
½U� ¼ ðKp

t Þ
�1
ðK�t0

mu þ ðK
p
t � K�t0

Þmu

þ C0SqVt þ rpxC0SCFðXt � mXÞÞ, (73)

where public knowledge is defined by

Kp
t ¼ K�t0

þ
Xt

t¼0

½C 0NtC þ r2C0StCFtC0StC�

¼ Kt � tC0SC � t0C0S0C. (74)

It follows that the formula for Ep
t ½Uj� has the same

structure as that for Pt þ r�1K�1
t Xt, except that in the

former Kt is replaced everywhere by Kp
t . Moreover,

formulas (55) and (56) imply that the public knowledge
matrix Kp has the same structure as the average knowl-
edge matrix Kt:

Kp
t ¼ ðk

l
t � plðt0 þ tÞ=nÞI þ

1

n
ðkg

t � apgtÞii0. (75)

It remains to simplify the difference between the
average and public expectations:

Pt þ r�1K�1
t Xt � Ep

t ½U�

¼ ðKtÞ
�1
ðK�t0

mu þ ðKt � K0Þmu

þ C 0SqVt þ rpxC0SCFðXt � mXÞÞ

� ðKp
t Þ
�1
ðK�t0

mu þ ðK
p
t � K0Þmu

þ C 0SqVt þ rpxC0SCFðXt � mXÞÞ

¼
Dkl

t

kl
t

ðUl
j � Ū

l
Þ þ

Dkt

kt
ðUg
þ Ū

l
Þ þ

1

kl
t

Zl
t;j þ

1

kt
Zg

t

�
Dkl

t � plðt0 þ tÞ=n

kl
t � plðt0 þ tÞ=n

ðUl
j � Ū

l
Þ

�
Dkt � plðt0 þ tÞ=n� apgt

kt � plðt0 þ tÞ=n� apgt
ðUg
þ Ū

l
Þ

�
1

kl
t � plðt0 þ tÞ=n

Zl
t;j �

1

kt � plðt0 þ tÞ=n� apgt
Zg

t .

(76)

Here the second equality uses the same simplifications
that led to the price equation (16), applying them once to
the terms in the first line involving Kt and then again to
those in the second line involving Kp

t . Rearranging terms
now delivers Eq. (24) in the text.

Appendix B. Empirical models

B.1. Empirical models of flows and returns

This appendix contains details of the empirical models
of flows and returns used in Sections 4 and 5.

B.1.1. GMM estimation of expected gross purchases, gross

sales and net purchases

To determine the effect of the public information
variables on gross purchases, gross sales, and net
purchases, we estimate a system of just-identified regres-
sions via generalized method of moments. The moment
conditions for the system are

gT ðyÞ ¼
1

T

XT

t¼1

GPt � bGPXGP
t�1

GSt � bGSXGS
t�1

NFt � bNFXNF
t�1

ðbNF XNF
t�1Þ

2
� VR � V ðGP�GSÞ

ðbGPXGP
t�1 � bGSXGS

t�1Þ
2
� V ðGP�GSÞ

0BBBBBBBB@

1CCCCCCCCA
. (77)

The first three moment conditions in the system model
the gross purchases (GPt), gross sales (GSt), and net
purchases (NFt) as linear functions of the regressors
(XGP

t�1, XGS
t�1, and XNF

t�1, respectively). We use different
notation for each set of regressors as the lag length in
each is chosen optimally using the Bayesian information
criterion (BIC). The last two moment conditions follow
Richardson and Smith (1991) and Ronen (1997) and are
used to estimate the variance ratio (VR). The variance ratio
measures the variability of the expected net flows
modeled using a linear projection of the net flows (the
third moment condition) relative to the variability of a
model for the net flows that uses the expected gross
purchases and gross sales separately as in the first two
moment conditions, V ðGP�GSÞ.

The variance ratios should also be adjusted for the
number of parameters used in their construction: As the
number of regressors in the gross purchase and gross sales
regressions could be much larger than that of the net
purchases regression, the variance ratio could be naturally
be biased downward (i.e., away from 1.00). We therefore
multiply the estimated variance ratio by a correction
factor ðT � KðnÞÞ=ðT � KðgÞÞ, where T is the number of
observations, KðnÞ is the number of parameters in the net
purchases regression, and KðgÞ is the number of combined
parameters in the gross purchases and gross sales
regressions.

The moment conditions are multiplied by a set of
instruments to yield the GMM system. The instruments
for each of the first three moment conditions are the
regressors used in that moment. The instruments for the
last two moment conditions are constants. We use the
Newey-West form of the optimal weighting matrix.
Maximization of this just-identified system thus yields
parameter estimates (bbGP

, bbGS
, and bbNF

) that are the same
as those from OLS regressions, in addition to an estimate
of the variance ratio cVR. The standard errors on the
variance ratios account for the errors in estimating the
coefficients in all of the regressions, thus avoiding an
errors-in-variables problem. We correct all of the standard
errors using the small-sample method of Ferson and
Foerster (1994).

B.1.2. GMM estimation of Eq. (33)

Consider projecting the cross-section of the
returns onto the instrument set Zt�1 and the private
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information Ut:

RtþH
t ¼ FHZt�1 þ gHUt þ �H;t . (78)

The model imposes a number of cross-equation restric-
tions on the N � L coefficient matrix FH: Under a K-factor
model, the typical element of the matrix FH ¼ bHaH

is FH;n;l ¼
PK

k¼1 bH;n;kaH;l;k, n ¼ 1; . . . ;N and l ¼ 1; . . . ; L.
However, the model is not identified, and we follow the
standard practice and assume that the first K rows of bH

are an identity matrix. Under these specifications, FH has
a reduced rank structure with rank ðFHÞ ¼ K . These
restrictions can be used as a test of the model using the
GMM J-statistic, which is distributed as w2 with ðN �
KÞðL� KÞ degrees of freedom.23

Imposing the over-identifying restrictions of the
latent-factor model results in more precise estimates of
return variation due to the public and private information
variables. This latter effect is important due to the
noisiness of monthly return data.24 Latent-variable mod-
els of international stock returns have been used by
Harvey (1991), Campbell and Hamao (1992), and Harvey,
Solnik, and Zhou (2002) among others. The results of
these studies are mixed. Campbell and Hamao (1992)
examine the integration of the US and Japanese equity
markets and find that a single latent-variable model is
rejected during the 1970s but not during the 1980s.
Harvey (1991) finds that the data reject a single source of
risk across all of the world’s equity markets, implying that
the world market portfolio is not conditionally mean–-
variance efficient. However, the rejection is strongest for
Japan; the model holds for the other countries examined
in the paper. Harvey Solnik, and Zhou (2002) find that a
one to three latent-factor model is rejected by the cross-
section of 18 country index returns. However, when they
examine the models’ pricing errors and variance ratios,
they find that a two or three latent-variable model
captures the cross-section of country returns.25

B.1.3. Impact of public information

We estimate a one-factor version of the latent-factor
model equation (33) without any private information to
examine how it captures expected return variation.
Imposing the restrictions of the latent-variable model
leads to precise estimates of the coefficients on the global
information variables. Table B1 presents the estimated aH

coefficients for holding periods ranging from the current
month (H ¼ 0) to three months forward (H ¼ 3). The
coefficients are statistically significant on most of the
variables (except the intercept) at most forecast horizons.
The coefficient on the short-term US interest rate is
negative as has been shown in other studies. The
coefficient of the credit spread is significant and negative
at short horizons. The global dividend yield is shown to
have a positive and significant effect on international
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Table B1
Coefficients on global instruments in the one-factor latent-variable

model of international stock returns.

We estimate a one-factor latent-variable model of international stock

returns:

E½RtþH
t jZt�1� ¼ bHaHZt�1,

where RtþH
t is the cross-section of excess stock returns in the US and the

eight foreign countries (Canada, France, Germany, Italy, Japan, Nether-

lands, Switzerland, and UK), and Zt�1 is the set of global instruments: a

constant, the US short-term interest rate ðrUS
t�1Þ, the US credit spread

ðcrspUS
t�1Þ, the dividend yield on the global equity market ðdivall

t�1Þ, the

slope of the US term structure ðslUS
t�1Þ and the excess returns on US stocks

ðrsUS
t�1Þ. The model is estimated separately by generalized method of

moments for each holding period of H months. The table shows the aH

coefficients on the global instruments, and the bH coefficients are shown

in Table B2. The small-sample adjusted version of the Newey-West

standard errors (s.e.) are calculated assuming an overlap of H þ 3 terms

in the error process. The small-sample marginal significance levels (p-

values) are shown below the standard errors. The small-sample

adjustment follows the procedure outlined in Ferson and Foerster

(1994).

Holding period aH coefficient in latent-variable model

Constant, rUS
t�1, crspUS

t�1, divall
t�1, slUS

t�1, rsUS
t�1,

(s.e.), (s.e.), (s.e.), (s.e.), (s.e.), (s.e.),

p-value p-value p-value p-value p-value p-value

H ¼ 0 1.214 0.813 �16:804 1.504 �1:073 0.080

(0.402) (0.515) (4.647) (1.704) (0.741) (0.028)

0.003 0.115 o0:001 0.378 0.148 0.005

H ¼ 1 0.985 �2:388 �12:423 13.922 �6:691 0.106

(0.638) (1.205) (6.554) (3.920) (1.593) (0.036)

0.124 0.048 0.059 o0:001 o0:001 0.003

H ¼ 2 0.554 �3:776 5.301 16.221 �9:646 0.225

(0.954) (1.440) (8.301) (4.221) (2.327) (0.040)

0.562 0.009 0.524 o0:001 o0:001 o0:001

H ¼ 3 �1:671 �1:939 21.098 14.865 �6:620 0.260

(1.057) (1.495) (9.834) (4.271) (2.334) (0.044)

0.115 0.196 0.033 0.001 0.005 o0:001

23 We use the Newey-West form of the asymptotic covariance

matrix to capture any autocorrelation in �H;t . Ferson and Foerster (1994)

examine the small-sample properties of latent-variable models esti-

mated by GMM. They find that an iterated GMM procedure results in

coefficient estimates with small biases but that the standard errors are

understated. They propose a correction factor that results in appropriate

sized standard errors. We use the iterated GMM approach and apply

their small-sample correction factor to our standard errors.
24 Alternative models for the cross-section of expected international

equity returns (e.g., the international version of the three-factor model

presented in Fama and French, 1998) would use realized returns on

subportfolios (e.g., international book-to-market portfolios) as proxy

variables for the factor returns. These proxies would contain return

variation due to the release of private information revealed by the trades

of US investors during the month, thus invalidating the tests using our

broad measures of private information.
25 One key assumption in the latent-variable model is that the betas

are constant. This is not a strong assumption at the country level. Ferson

and Harvey (1993) test an asset pricing model in which the risk factors

are global, but the conditional betas depend on country-specific

attributes. They find that, although time variation in the betas is

statistically significant, it contributes little to the variation in expected

returns. Ferson and Harvey (1994) examine whether country-specific

fundamental attributes can be used to help motivate time-varying beta

models. Again, the risk premia are global while the betas are functions of

specific country attributes, which they label fundamental determinants.

They find some limited support for their model. However, the estimation

(footnote continued)

approach used in both of these papers does not allow the cross-equation

restrictions of a global asset pricing model to be imposed.
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returns over longer horizons. The slope of the US term
structure and the lagged US equity market return are
significant at most forecast horizons.

The estimated bH coefficients are presented in
Table B2. The coefficient on the US equity returns is
normalized to 1.00 for identification. The coefficients are
precisely estimated for most of the foreign country
returns. For the current month (H ¼ 0), the coefficients
range from 0.294 for Japanese returns to 1.6 for Swiss
returns. Most of the coefficients are significant at the 5%

level indicating that the single global factor forecasts the
cross-section of international returns.

The model is able to capture return variation due to
public information. To show this, we construct a variance-
ratio statistic similar to the ones presented by Campbell
and Hamao (1992) and Harvey (1991). The numerator is
the variance of the fitted values from Eq. (33), denoted
varðb̂HâHZt�1Þ, where âH and b̂H are the GMM coefficients
for holding period H given in Tables B1 and B2,
respectively. The denominator is the variance of the fitted
values from an OLS regression of the excess return on the
global instruments varðbdZt�1Þ. The variance ratio thus
shows how imposing the baseline model’s over-identify-
ing restrictions leads to a degradation of the data’s ability
to forecast expected returns.

The results are presented in Table B3. As can be seen,
the latent-variable model does a good job at capturing
expected return variation. The ratios range from 0.028 for
Japanese returns up to 1.107 for Dutch returns during the
current month (H ¼ 0). As the holding period lengthens,
the impact of the model’s restrictions increases for some
countries and the ratios occasionally fall. However, all of
the ratios are higher at the three month holding period. In
Table B3, we also present the J-statistics that evaluate the
over-identifying restrictions of the latent-variable model.
The J-statistics show that the model is not rejected at any
forecast horizon. Given the performance of the one-factor
latent-variable model according to all of these metrics, we
use it as our model of public information in the
subsequent tests.
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Table B2
Coefficients on the implied global risk premium in the one latent-factor

model of international stock returns.

The table shows the bH coefficients on the implied global risk

premium from the latent-variable model of international stock returns.

The model is shown in Table B1 and the implied global risk premium is

the linear combination of the instruments shown in that table. The bH

coefficient on the US stock return is normalized to 1.00 for identification.

The model is estimated separately for each holding period of H months

by generalized method of moments. The small-sample adjusted version

of the Newey-West standard errors (s.e.) are calculated assuming an

overlap of H þ 3 terms in the error process. The small-sample marginal

significance levels (p-values) are shown below the standard errors. The

small-sample adjustment follows the procedure outlined in Ferson and

Foerster (1994).

Country Holding period

H ¼ 0 H ¼ 1 H ¼ 2 H ¼ 3

b, b, b, b,

(s.e.), (s.e.), (s.e.), (s.e.),

p-value p-value p-value p-value

Canada 0.972 0.915 0.923 0.955

(0.171) (0.119) (0.075) (0.070)

o0:001 o0:001 o0:001 o0:001

France 1.492 1.402 1.379 1.620

(0.300) (0.178) (0.151) (0.194)

o0:001 o0:001 o0:001 o0:001

Germany 1.145 0.904 0.885 0.903

(0.193) (0.124) (0.109) (0.114)

o0:001 o0:001 o0:001 o0:001

Italy 1.085 1.095 1.142 1.730

(0.344) (0.246) (0.243) (0.330)

0.002 o0:001 o0:001 o0:001

Japan 0.294 0.475 0.646 0.749

(0.192) (0.121) (0.116) (0.127)

0.127 o0:001 o0:001 o0:001

Netherlands 1.507 1.397 1.358 1.366

(0.193) (0.108) (0.090) (0.098)

o0:001 o0:001 o0:001 o0:001

Switzerland 1.607 1.276 1.249 1.350

(0.250) (0.137) (0.096) (0.116)

o0:001 o0:001 o0:001 o0:001

UK 0.771 0.783 0.806 0.821

(0.106) (0.093) (0.072) (0.073)

o0:001 o0:001 o0:001 o0:001

US 1.00 1.00 1.00 1.00

Table B3
Summary statistics of the latent-factor model of international stock

returns.

The top part of the table presents variance ratio measures of the

statistical fit of the latent variable model shown in Table B1. The ratio

shows how the latent-variable model without any private information

captures the expected return variation in the data. The numerator is the

variance of the expected return from the latent-variable model while the

denominator is the variance of the expected return from an ordinary

least squares (OLS) regression of the return on the global instruments.

The bottom part of the table presents the value of the J-statistic

associated with the Wald test of over-identifying restrictions of the

model. The statistics are distributed as w2ð40Þ and are presented along

with their asymptotic marginal significance levels (p-value).

Country Holding period

H ¼ 0 H ¼ 1 H ¼ 2 H ¼ 3

Variance ratios

Canada 0.265 0.262 0.317 0.328

France 0.731 0.604 0.655 0.908

Germany 0.740 0.662 1.224 1.736

Italy 0.267 0.219 0.302 0.749

Japan 0.028 0.078 0.170 0.217

Netherlands 1.107 1.377 2.087 2.459

Switzerland 0.845 1.012 1.578 2.065

UK 0.380 0.492 0.663 0.703

US 0.971 1.020 1.275 1.235

J-statistic model test

w2ð40Þ 22.091 23.020 23.984 27.046

p-value 0.990 0.986 0.979 0.941
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