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International Portfolio Investment Flows

MICHAEL J. BRENNAN and H. HENRY CAO*

ABSTRACT

This article develops a model of international equity portfolio investment flows based
on differences in informational endowments between foreign and domestic investors.
It is shown that when domestic investors possess a cumulative information advan-
tage over foreign investors about their domestic market, investors tend to purchase
foreign assets in periods when the return on foreign assets is high and to sell when
the return is low. The implications of the model are tested using data on United
States (U.S.) equity portfolio flows.

DESPITE THE APPARENT advantages of the international diversification of equity
portfolios, demonstrated by Grubel (1968), Levy and Sarnat (1970) and Solnik
(1974), and despite the general relaxation of controls on foreign portfolio
investments by developed countries that took place in the early 1980s, French
and Poterba (1991), Cooper and Kaplanis (1994) and Tesar and Werner (1995)
show that there continues to exist a strong domestic bias in national equity
portfolios. Explanations that have been offered for this bias include both
barriers to capital flows created by higher costs of transacting in foreign
securities, withholding taxes, and political risk, as well as other factors such as
the failure of purchasing power parity (PPP), information asymmetries, and
regulation.

Equilibrium models of international asset pricing that explain the domestic
bias in terms of tax and transaction cost barriers to international capital flows
have been developed by Black (1974) and Stulz (1981). However, higher trans-
action costs on foreign transactions could be expected to lead to lower turnover
rates on the overseas components of portfolios than on the domestic compo-
nents, yet Tesar and Werner (1995) find just the opposite: portfolio turnover
rates are higher on foreign than on domestic portfolios. Similarly, while with-
holding taxes on foreign investment income can be expected to cause a home
bias in the composition of investment portfolios to the extent that these taxes
cannot be offset against domestic taxes, Cooper and Kaplanis (1994) and
French and Poterba (1991) find that the expected return differentials that are
required to explain the observed degree of home bias exceed what can reason-
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zensee, 1996. The article has been improved as a result of comments from the referee and the
editor, René Stulz.
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ably be attributed to the effects of differential taxation of foreign investments.
Finally, Frankel (1991) shows that for most developed countries political risks,
as reflected in the differentials between Euro and domestic interest rates, are
too small to account for significant biases in the composition of portfolios.

Adler and Dumas (1983) and Uppal (1993) show that deviations from PPP
that lead investors in different countries to choose portfolios to hedge different
inflation could also create a home bias in investment portfolios. However,
Cooper and Kaplanis (1994) demonstrate that the magnitude of PPP devia-
tions, combined with plausible estimates of the deadweight costs of foreign
investing, are sufficient to explain observed portfolio allocations only if inves-
tors have very low levels of risk aversion. While residual regulations on foreign
portfolio investments remain even in developed countries,! they also seem
insufficient to account for the magnitude of the domestic bias found in these
countries.

In the more recent models of Low (1992), Gehrig (1993), and Kang and Stulz
(1994), asymmetric information between domestic and foreign investors leads
to a home bias. Kang and Stulz present empirical evidence that foreign invest-
ment in Japanese equities is concentrated in the largest firms, which is
consistent with foreign investors having relatively less information about
small firms than local investors, whereas Carlos and Lewis (1995) demonstrate
that informational considerations were of first order importance in explaining
British investment in Canadian railroads in the 19th Century; Chuhan (1992)
reports that market participants list limited information on emerging markets
as one of the major impediments to investing in those markets.

In this article we develop and test the implications of the information
asymmetry hypothesis for flows of portfolio investment between countries.
Thus our analysis complements the previous articles that have explored the
static implications of information asymmetry for the composition of equity
portfolios. International portfolio flows have received little theoretical analy-
sis,? even though they have grown enormously following the liberalization of
capital markets in the early 1980s, not to mention the recent fashion for
emerging capital markets.

! Developed countries continue to impose regulations on foreign investments by pension funds
and insurance companies: for example Germany limits foreign investments to 5 percent of the
value of the portfolio of insurance companies and pension funds; New York State raised the ceiling
on foreign investments of insurance companies from 3 percent to 6 percent of asset in 1990; Japan
has a 30 percent limitation for insurance companies and pension funds; Canada had a foreign
investment limit of 10 percent until 1991. Source: Goldstein and Folkerts-Landau (1994).

2 Miller and von Neumann Whitman (1970, 1972) combine a portfolio balance model with stock
adjustment to explain aggregate U.S. foreign portfolio investment. Other empirical studies include
Tesar and Werner (1994, 1995) and Chuhan ez al. (1993), who report that the first principal
component of several U.S. interest rates and industrial production has some explanatory power for
monthly flows of equity capital from the U.S. to Latin America and Asia; Bohn and Tesar (1996)
report, consistent with the theory and empirical findings in this article, that monthly U.S. portfolio
flows are positively related to the contemporaneous returns in the host market for most large
equity markets.
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The model we develop abstracts from barriers to investment, currency and
political risk, deviations from purchasing power parity, and interest rate
differentials in order to focus on the implications of informational differences
between foreigners and domestic residents. The model is a dynamic generali-
zation of the noisy rational expectations model of Hellwig (1980), extended by
Admati (1985) to a multiasset setting. The basic assumption underlying the
model is similar to that of Low (1992), Gehrig (1993), and Kang and Stulz
(1994) in that domestic investors are assumed to be better informed about the
payoffs on the domestic market than are foreign investors.

Some would argue with this assumption of geographic information asymme-
try since communication between countries is now close to instantaneous.
Nevertheless, we believe that such an assumption may have considerable
descriptive appeal. First, Coval and Moskowitz (1996) find that even portfolios
of U.S. domestic mutual funds are geographically biased toward the home of
the fund; and problems of distance are dwarfed by problems of language and
communication, so that while information about the domestic economy may be
acquired virtually costlessly by regular reading of the local press and normal
business activities, information about foreign economies requires considerably
more effort to acquire—subscriptions to foreign newspapers, translations, and
so forth.? Our formal model requires only an information asymmetry for the
average (individual) investor in different countries—there is little doubt that
such asymmetry exists between most pairs of countries. Nevertheless, it is
probably true that a major part of international portfolio investment is carried
out by financial institutions, pension funds, and so forth, and for these inves-
tors it might seem that the case for information asymmetry is much weaker.
However, while it is true that institutions will often have individuals assigned
to monitoring various foreign countries, we believe that it is rare for these
informed individuals to have sole responsibility for country allocation.4 Con-
sistent with the asymmetric information hypothesis, Shukla and Inwegen
(1995) report that foreign managed mutual funds in the U.S. are outperformed
by domestic funds and that at least part of this performance shortfall is
attributable to inferior market timing by the foreign funds. Shiller et al. (1996)
provide striking evidence that expectations about market returns differ very
significantly between countries. Using survey data from a large number of
Japanese financial institutions and U.S. institutional investors, they report
that: “The Japanese were uniformly more optimistic in their short run expec-
tations for the Japanese market than were the Americans. At a horizon of one

3 The difficulty that foreigners have in obtaining information in some markets is recognized by
Price (1994) who remarks of Argentina that “foreigners have been cautioned to use influential
intermediaries. if they hope to succeed ... in a market that releases all too little essential
investment information . . .”

“ The dangers of assigning too much local responsibility to an individual simply because he is
better informed are well illustrated by the Barings debacle and the more recent Morgan-Grenfell
incident in which the manager of an overseas fund greatly exceeded prudent (as well as legal)
norms in his allocations to individual companies.
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year, there was usually a spread on the order of 20 percentage points5 between
the Japanese and U.S. forecasts for the Japanese market.” While this is not
direct evidence of differences in information precisions, it does suggest that
geographic location or country of origin may have some bearing on information
acquisition about different country returns.é

The assumption of information asymmetry is shown to imply a home-bias in
portfolio holdings relative to a model with homogeneous information, and a
higher turnover rate on foreign than on domestic portfolios, and to place
testable restrictions on the relation between international flows of portfolio
investment and returns on foreign and domestic assets. In order to focus
attention on the role of information asymmetry, exchange risk and interest
rate differentials are ignored, and the analysis is conducted in a model with
many trading periods but only a single terminal consumption period.?

The major empirical implications of the model are that purchases of foreign
equities will be a linear function of returns on the domestic and foreign equity
markets; and that the coefficient of the return on the foreign market index will
be positive, provided that foreign investors are less well informed about the
payoffs on stock than are local investors,® and provided that the information
advantage of locals is the result of a gradual process of superior information
acquisition rather than of periodic large information leakages to locals. The
sign of the coefficient of the return on the domestic market index is indeter-
minate. '

The intuition for the result is as follows. Foreign and domestic investors
have positions in a national stock market based on their past private informa-
tion signals, past public signals, and the information about the private signals
received by others that they are able to glean from the price in a noisy rational
expectations equilibrium. Given these portfolio positions, a public signal leads
investors to revise their priors. The assumption of normal distributions implies
that the effect of the public signal on the precision of investors’ priors is
independent of the signal realization. However, investors do revise the means
of their predictive distributions in a way that depends on the signal realiza-
tion. Most importantly, the less well informed (i.e., foreign) investors revise the
means of their distributions by more than do better-informed (i.e., local)
investors. This implies, for example, that if the public signal conveys good
news about the payoff on the domestic market portfolio, foreign investors
increase their assessment of the expected payoff faster than do better informed

5 Emphasis added.

6 The Wall Street Journal frequently carries stories highlighting foreigners’ views of U.S.
stocks: Typical headlines include “Cautious foreigners shun U.S. stocks,” WSJ December 4, 1995,
“A rare view from abroad: bullish on U.S.,” WSJ August 19, 1996.

7 The single period nature of our model allows us to derive closed form expressions for prices.and
trades. Noisy rational expectations models with more than one consumption period such as Wang
(1993) require numerical solution.

8 The idea that foreigners will be net sellers of equities in bad times is commonly held. For
example, “As stock prices in ‘emerging markets’ stagger on the bad news from Mexico . . . Mutual
fund managers are rushing for the exits.” Wall Street Journal, January 13, 1995.
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domestic investors; as a result, the price rises to clear the market, and the less
well informed foreign investors purchase more of the domestic market portfolio
from the better informed domestic investors; the reverse occurs if the news is
bad and the price falls. The net effect is that foreign purchases of the market
portfolio tend to be positively correlated with the return on the portfolio. The
situation is only slightly complicated by news about the payoff on the other
market, and indeed if the signal errors in the two markets are independent,
then purchases of foreign securities depend only on the return on the foreign
market index, and not on the return on the domestic index.

It is important for our theory that the information advantage of domestic
investors accrue gradually over time, because the trend following behavior of
foreign investors is dependent on their relative information disadvantage at
the start of the trading period. In fact, if foreign investors enter the period with
no information disadvantage, but receive a less precise signal than domestic
investors during the trading period, then foreign investors could act as con-
trarians. The intuition here is that if domestic investors receive a more precise
signal than do foreigners then they will revise their priors by more than do
foreigners, and this will cause them to be net buyers (and foreigners net
sellers) when the average private signal is good so that the price rises. We
derive our empirical model by assuming that the information advantage of
domestic investors accrues gradually over time from their closer observation of
the domestic economy since we believe that it is unlikely that domestic inves-
tors would, as a group, be privy to significant information events in any one
period that were unknown to foreigners.

We test the association between foreign purchases of equities and the do-
mestic index return by examining U.S. purchases of equities in four developed
countries and sixteen emerging markets. We also examine the association
between purchases of U.S. equities from the four developed countries and the
return on the U.S. market index. We find that U.S. purchases of equities in
foreign developed markets tend to be positively associated with the concurrent
return in that market; this is consistent with U.S. investors being less well
informed about those markets than local investors. However, it is also consis-
tent with exogenous shifts in U.S. investors’ demand for foreign securities, that
are unrelated to new information, having a price impact on the foreign market,
so we are not able to distinguish these hypotheses. There is no association
between purchases of U.S. equities by residents of the four developed countries
and the concurrent return on the U.S. market index, so there is no indication
that investors in these countries are less well informed than U.S. residents
about the returns on U.S. equities. It is perhaps to be expected that informa-
tion asymmetries will be most pronounced in the emerging markets, and for
these markets we do tend to find that U.S. purchases are positively associated
with the concurrent return on the local market index. While this could be
attributable to exogenous shifts in U.S. demands affecting foreign stock prices,
we also find some evidence that U.S. purchases are positively related to the
previous quarter’s return; this is not explicable in terms of market impact, but
is consistent with the asymmetric information story if this is extended to allow
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for lagged decision-making by U.S. investors. Finally there is no evidence of
wealth effects that would cause purchases of foreign securities to be positively
associated with the return on the domestic market index.

The article is organized as follows. Section I presents a general model of a
noisy dynamic rational expectations equilibrium with many assets. In Section
IT this is interpreted within an international context to yield testable predic-
tions about the relation between equity portfolio flows and national stock
market returns. Section III describes the data that are used in the empirical
tests. The empirical results for developed and emerging markets are described
in Sections IV, V, and VI.

I. A General Model

We first consider a dynamic generalization of the multiasset noisy rational
expectations model of Admati (1985). The payoffs on the M risky assets are
realized at time 1, and are represented by a M X 1 normally distributed
random vector J with mean U and precision matrix H. Without loss of gener-
ality, the riskless interest rate is taken as zero. Each investor i, i € [0, 1], is
endowed at time 0 with quantities of the risky assets represented by the vector
X’ investors are characterized by exponential utility functions defined over
time 1 consumption with common coefficient of absolute risk aversion 1/r. The
vector of aggregate per capita supply of the risky assets, X, is normally and
independently distributed with mean X, and precision matrix ®,. Unlike
Admati who considers only a single trading session, we allow trading to take
place in T trading sessions which are held at times 7, = ¢/T,¢ =0,...,T — 1.
The asset payoffs are realized and consumption takes place at time 1 after the
last trading session: there is no intermediate consumption in the model.

Immediately prior to trading session ¢, each investor i obtains an M X 1
vector of private signals about the asset payoffs, Z;, where

Z;=U+g,

€ is distributed normally and independently of U, has mean zero, and is
independent of Ek if & # i orj # t. The precision matrix of the private signals
received by 1nvestor i immediately before session ¢ is denoted by S:. In addition
to the private signals, a vector of public signals is released immediately before
each trading session¢ = 0, ..., T — 1. The public signals are represented by
the M X 1 vector Y,, where

Y,=U+ 7,

7, is normally distributed with mean zero and precision matrix N,. We assume
that Ny = Nz' = O where O is a zero matrix, to reflect the assumption that
there is no public information at time 0 and that all risky asset returns are
realized at session 7' For notational simplicity, we define ¥, = 0. New liquidity
traders are assumed to enter the market in each trading session¢t =1, . . .,
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T — 1 after the initial session; the incremental net supply of these traders is
represented by the normally distributed random vectors, X,, which have
means, X,, and precision matrices, ®,. For simplicity we shall impose X, = 0, for
t > 0. In order to retain the less than fully revealing nature of the rational
expectations equilibrium described in the theorem below we assume that the
total volume of trading is not observable by traders.?

The elements of the precision matrices, Si, are assumed to be uniformly
bounded, and S,, the population average of the precision matrix at trading

session ¢, is given by
1 .
S, = f S; di.
0

We follow the convention used by Admati (1985) in defining the integral of
random variables in the continuum economy with multiple risky assets. If
(V)ici0,1) is a process of independent random variables with zero mean and
bounded | variance, and (W’)Le[o 17 is almost surely 1nteg'rable then [} (V' + W)

= [3 W' di. For example, this convention implies that [§ Z* = U, a.s., and [}
S,Z‘ S.U, as.

Let P, denote the vector of equilibrium risky asset prices, Di the vector of
risky asset demands for investor i in market session ¢, F, the public informa-
tion set including the prices at trading session ¢, and F': the information set of
investor i at trading session ¢. Then the following theorem describes the risky
asset prices and investor asset demands at each market session in a noisy
rational expectations equilibrium:1°

TuEOREM: There exists a partially revealing rational expectations equilibrium
in the T trading session economy in which

(1) the vectors of risky asset prices, Pt, and individual asset demands, Dﬁ, are
given by:
t
P,=KI'|K -2 8S|@
j=0

t
13:‘=r1<;'[m—ﬁt]—[2 SiZj = S;U + X;ir = (S;~ S)Pd |,

2 175(}} (1)

(2)

where

ai=EUIF) = (K)™

t
HU + J[NY; + SZ! + rZde)ijQj]),

Jj=0

9 See Blume et al. (1994) for a model in which trading volume is informative.
10 The proof is given in the Appendix.
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t
HU + J[NY; + r’8,®,8,Q,11,

Jj=0

Q= E(fjlﬁ‘t) =

¢ -1
Jj=0

Qj = f] - r‘lsj—l(Xj - )2]),

t
Ki=Var\(U|F) = H + X[S!+ N, + r’S;®;S/1,

Jj=0

1 t
K, = f Kidi=H + X[N; + S; + r’S;®;S)].
0

Jj=0

(ii) The optimal trading strategy of the individual investor i is given by

v t—1

e . - X . -
SiZi~ P) — S(U - B) +— = Z(Sj - S)VP,|,
Jj=0
(3)

VDi=Di-Di=r

where VP, =P, — P,_,.

Equation (3) shows that the trading strategy of investor i in period ¢ depends
on i) the difference between his vector of private signals in period ¢ and the
vector of prices, B,, weighted by his private signal precision matrix, S, ii) the
difference between the vector of the average private signal, U, and the vector
of prices, P,, weighted by the average private signal precision matrix, S,, iii)
the vector of supply shocks due to new liquidity traders in session X,, and iv)
the vector of price changes, VP, weighted by the difference between the
investor’s private signal precision matrix and the market average precision
matrix, S} — §;, accumulated for all sessions up to session ¢ — 1.

Since the econometrician observes neither the supply shock nor the private
signals, it is convenient to consider the expected trade of investor i conditional
on the vector of price changes at time ¢, VP,; the conditional expected trade
vector may be written as:

E[VﬁilVf’t] = r[wfrtvpt + E[X,/rIVP,] - ‘Q:VPt]’ (4)
where

w§=S§_St’

t

i=0
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T, = Cov[U - P,_,,VP,]Var '[VP,]

t—1
= HI + K;}l( > S+ et

Jj=0

[Kt_—ll - Kz_l]}

t—1

X {[K;_ll - K;l][l + ( > S+t

Jj=0

(K5 - K/ 1)}

-1
+ K8, + r‘2¢;l]K;1] .

! represents the marginal informational (dis)advantage of investor i arising
from private signals received at time ¢, while Q. represents the cumulative
informational (dis)advantage of the investor arising from all the private sig-
nals received up to time ¢. Note first that if the marginal information advan-
tage is zero (w. = 0) and there is no liquidity shock in trading session ¢, then
each investor’s conditionally expected trade will depend only on the final term
in expression (4), which is the negative of a matrix representing the investor’s
cumulative information advantage times VP,, the vector of price changes in
session £. On the other hand, if there is no cumulative private information
advantage (i.e., O} = 0), then, apart from the supply shock, X;, the investor’s
conditionally expected trade is equal to a matrix representing the investor’s
information advantage in the current period times the vector, T, V B,. Thus the
cumulative information advantage from all the private signals, and the mar-
ginal information advantage from the current private signal affect the inves-
tor’s expected trades in quite different ways. Indeed, the following simple
results can be obtained in a single security setting: I', > 0 so that the trades of
an investor with no cumulative information advantage () = 0), but with a
positive marginal information advantage (. > 0), will be positively correlated
with the current price change; the trades of an investor with a positive
cumulative information advantage (Q > 0), but with no marginal information
advantage (w. = 0), will be negatively correlated with the price change in the
current period.

Thus the relation between the trades of well and poorly informed investors
and price changes is critically related to the extent to which the information
(dis)advantage arises from a marginal private information advantage in the
current period, or from an accumulation of superior private information sig-
nals in the past. To derive testable implications from the model it will be
necessary to make an assumption about the relative magnitudes of the cumu-
lative and marginal information advantages of domestic investors.

I1. International Portfolio Investment

To develop the implications of the model for international portfolio invest-
ment, we consider a setting in which there are M countries indexed m. The
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market portfolio of each country is treated as a single risky asset, currency risk
is ignored, and we assume that investors in all countries have access to the
same riskless asset whose return is zero.

Let u™ denote the measure of domestic investors in country m. Then, from
equation (4), the vector of conditional expected trades by investors in country
m is given by:

E[VD|VP,]=r f [wil' VP, + E[X/r|VP,] — QIVP,] di. (5)

iEm

We further assume that the contribution of noise traders in country m to the
aggregate supply shock, X,, is w™X,. Then, adding the trades of noise traders to
those of the (rational) investors, and dropping the time subscript, the expec-
tation of the vector of aggregate security purchases by all individuals in
country m (including noise traders), II™, conditional on the vector of price
changes, VP, is

E[1I"|VP] = @"VP, (6)

where

0" =rlo™ — Q™], o™= f ' di, Om= j Q' di.

i€Em iEm

Equation (6) implies that portfolio flows can be written as a linear function
of price changes in the M market portfolios plus an orthogonal error term. If
there are no differences in information precisions across countries, then o™ =
QO™ = 0 and portfolio flows will be independent of market returns. If there are
differences in information endowments, the conditional expectations of port-
folio flows will be linearly dependent on the vector of price changes.1!

The aggregate trade of investors in country m in their domestic asset is given
by the mth element of the vector IT™:

M
nr=73 @nvh, + . (7)
i=1

where 77 is an orthogonal, mean zero, error term. Similarly, the aggregate
trade of investors in country m in the foreign asset, k, is

M
v=2 OpVP; + i, (8)
j=1
11 While this result is derived by treating the market portfolio in each country as a single asset,

similar results can be obtained when each country has multiple assets if appropriate restrictions
are placed on the information endowments.
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where 7} is an orthogonal, mean zero, error term. )™ represents the cumula-
tive information (dis)advantage of the average investor in country m over an
average global investor, while ™ represents the marginal information
(dis)advantage of the average investor in country m over an average global
investor arising from the precisions of the private information received in the
current period. We shall assume that, on average, domestic investors have
better information about domestic assets than do foreign investors, and have
less information about foreign assets than average foreign investors. In addi-
tion, we shall assume that the marginal information (dis)advantage is small
relative to the cumulative information (dis)advantage. This is expressed for-
mally in the following assumption:

AssumpTiON A: Domestic Cumulative Information Advantage.

>0,  07F<0, |op|<|Qn.]  |efl<|Qf, j#m,

which implies that:
er <0, 07>0, j#*m.

Combining Assumption A with equations (7) and (8) yields the following
restrictions on the regression of portfolio flows on price changes:

ProposiTioN: Under Assumption A (domestic cumulative information advan-
tage) i) when the domestic investors’ trade in a given foreign market, k, is
regressed on the returns of domestic and all foreign markets, the regression
coefficient on the market return of country k is positive; ii) when the domestic
investor’s trade in the domestic market is regressed on the returns on domestic
and foreign markets, the regression coefficient on the domestic market return is
negative.

Part (i) of the Proposition implies that under the conditions of Assumption A,
foreign investors will tend to behave as trend-followers in a given market,
buying in periods when the index rises and selling when the index falls; this
will be the focus of the empirical tests that are reported below. Part (ii) of the
Proposition is a consequence of market clearing; if foreign investors buy when
the domestic index appreciates, then domestic investors must sell.

If we impose additional symmetry on the informational endowments, then
expressions (7) and (8) can be greatly simplified. Thus, assume that there is no
asymmetry in the off-diagonal elements of the precision matrices S}* across m:

AssumprioN B: Symmetric Information Endowments.
S;’,:l=Stkl, Vm, k#1.

This assumption will be satisfied, for example, if domestic investors have
private information only about the domestic asset and not about foreign assets.
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Assumption B implies
wm=0, k#1.

Under Assumptions A and B, expressions (7) and (8) for the domestic and
foreign investments of individuals in country m can be rewritten as:

iy = en,Vp, + o, (9)
oy = epvh, + vy, VE # m; (10)

where 077, < 0, @7 > 0,j # m. This may be stated more formally as:

CoroLLARY: Under Assumption B (symmetric information endowments) the
trade of an investor in the domestic market depends only on the domestic
market return, and the trade in a foreign market depends only on the foreign
market return. Under Assumption A (domestic cumulative information advan-
tage) the domestic market trade is negatively associated with the domestic
market return, while the foreign market trade is positively associated with the
foreign market return.

The Corollary implies that under the posited conditions there will be more
diversification in a global bull market and more home country bias in a global
bear market.

To investigate the tendency towards a home bias in investor portfolios under
Assumptions A and B, consider the vector of average holdings of investors of
country m in the various market portfolios at time ¢: this is given from equation
(2) by

E[Dr] = X, + Q'K;'X,,

where X, = E[S]_, X)]. Let V, = K, ' denote the average investor’s conditional
covariance matrix of asset payoffs at trading session ¢. Then since 1" is a
diagonal matrix under symmetric information endowments, the expected hold-
ing of an average investor in country m of the domestic market portfolio m is:

M
E[D;'rln] = Xtm + Q?rlnm 2 Vtmj)-{j’

J=1

and the expected holding of an average investor in country m of the foreign
market portfolio % is:

M
E[D%] = th + Q% 2 Vtkj)zj; for &k +# m.
Jj=1

REMARK 1: The necessary and sufficient condition for the expected holdings of
the domestic market portfolio of country m by domestic (foreign) investors to
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exceed (fall short of) the expected average endowment, under Assumptions A
and B is that

M
> VimiX,i > 0. (11)
Jj=1

Condition (11) is just the requirement that the conditional covariance of the
payoff on country m’s portfolio with the expected world market portfolio be
positive, and the result follows because under Assumption A (domestic cumu-
lative information advantage):

Q.. >0, m <0, Vk+#m.

Remark 1 implies that, on average, domestic investors hold more than their
share of the domestic market portfolio and less than their share of each foreign
market portfolio. It also predicts that, for a given level of information asym-
metry as represented by the cumulative information advantage (),,,,,, the
home bias will be greater for countries whose payoffs have a high covariance
with the payoff on the expected world market portfolio. Intuitively, when the
covariance is large, the benefits of international diversification are small and
the home bias created by the informational asymmetry becomes large.12 The
empirical implications of Remark 1 could be tested by running a regression of
the degree of home bias for each national market on the covariance of the
market return with the return on the world market portfolio.

To understand the effects of information asymmetry on turnover rates in
foreign and domestic portfolios, define the portfolio turnover rate as the ex-
pected trade divided by the expected holding in period ¢,

EVD};
Eﬁét—l)j ’

TO}, = ‘ (12)

where TO‘ is the turnover rate of investor i in asset j at period ¢, D is the
holdlng of asset J by investor i in session ¢, and VD D‘ - Di,_ njis hlS trade
in session ¢.

ReEMARK 2: Under the same conditions as those in Remark 1, when M = 2 the
domestic investors’ turnover rate in the domestic market is smaller than that
of the foreign investor in the same market.

Proof: See Appendix.

Remark 2 is consistent with the finding of Tesar and Werner (1995) that
turnover rates are higher on foreign than on domestic portfolios. The intuition

12 While previous authors have noted that domestic bias can be rationalized by informational
considerations, the importance of the covariance with the world market portfolio has not previ-
ously been noted.
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underlying the result is that the less informed foreign investor will tend to take
a smaller position in the foreign market than the domestic investor; then, since
the domestic investor’s trades are of equal and opposite sign to those of the
foreign investor, they constitute a smaller fraction of the domestic investor’s
portfolio.

We turn now to some empirical tests of the major new empirical prediction
of the asymmetric information model, that under Assumptions A and B pur-
chases of a country’s equity by foreigners will be positively related to the
current return on the national market index.

III. Data

The data on portfolio flows are taken from the U.S. Treasury Bulletin, which
reports quarterly data on transactions in equities (and bonds) between U.S.
residents and residents of a large number of other countries. We examine
equity flows between the U.S. and four developed countries, Canada, Ger-
many, Japan, and the United Kingdom (U.K.), for the period 1982.2 to
1994.4.13 For these countries we examine both purchases of foreign equities by
U.S. residents and purchases of U.S. equities by foreign residents. We also
examine net purchases by U.S. residents of equities in 16 emerging markets
over the period 1989.1 to 1994.4. The shorter sample period for the emerging
markets was selected because it is only in recent years that foreign investment
restrictions have been lifted in these markets. We do not examine purchases of
U.S. equities by residents of these countries. To take account of the dramatic
growth in cross-border equity flows, we normalize each quarter’s net flow by
the average of the absolute values of the flows over each of the previous four
quarters; it is these normalized flows that we attempt to explain in our
regressions. For the U.S. and four developed countries, market returns are
taken as capital gains computed from the Goldman Sachs-Financial Times-
Actuaries (FTA) dollar denominated price indices. For the emerging markets
the quarterly returns are calculated from the International Finance Corpora-
tion (IFC) total return series in U.S. dollars (USD).14

IV. Portfolio Flows between Developed Countries
A. U.S. Portfolio Investment in Developed Markets

We estimate three models of the relation between portfolio flows and equity
returns. Model I, which corresponds to equation (8), treats portfolio flows as a
linear function of returns on all the markets considered plus an orthogonal
error term. Under Assumption A (domestic cumulative information advan-

13 We are grateful to Linda Tesar and Ingrid Werner for making these data available to us.
Tesar and Werner (1995) point out that these countries accounted for 84 percent of the total value
of world equities in 1990.

14 We are grateful to Philippe Jorion and Richard Roll for making the return series available to
us. For the tests reported in Section VI we also use returns measured in terms of the local
currency.
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tage), we expect the coefficient of the return on the market to which the capital
flows are directed, the host market return, to be positive, as stated in the
Proposition. Model II, which corresponds to equation (10), treats portfolio flows
as a linear function of the return on the host market alone, plus an orthogonal
error term; this corresponds to the restriction of symmetric information en-
dowments described by Assumption B. If, in addition, there is a domestic
cumulative information advantage as described by Assumption A, then, as
stated in the Corollary, we expect the coefficient of the host market return to
be positive. Model III is an intermediate model that allows portfolio flows to
depend not only on the host market return, but also on the source market
return, which is defined as the return on the equity market in the country
which is the origin of the portfolio flows. Model III is intended to allow for
wealth effects that are not formally included in our model because of the
assumption of constant absolute risk aversion. We conjecture that if wealth
effects are important, then a positive return on the source market, which will
tend to increase the wealth of residents of the source country relative to
residents of the host country, will be associated with an increased flow from
the source to the host country.

Table I reports the results of seemingly unrelated regressions in which the
dependent variables are the (normalized) quarterly purchases of foreign equi-
ties in each of the four developed markets by U.S. residents, and the indepen-
dent variables are the returns on the U.S. and foreign market indices mea-
sured in USD. The top panel shows the results for Model I. The model explains
only 2 percent of the flows to Canada, but 15 to 21 percent for the other three
countries. Consistent with Assumption A, the coefficients on the host market
returns are positive for Canada, Germany and Japan, and significant for the
latter two countries. However, the coefficient for the host market return is
negative and significant in the case of the U.K.; this suggests either that
Americans are better informed than are U.K. residents about the U.K. market,
or that the U.K. residents’ informational advantage is relatively short-lived, so
that the marginal effect exceeds the cumulative effect.

The second panel shows the results for Model II in which the only indepen-
dent variable is the host market return. Now the coefficient of the host market
return is positive in every case, and statistically significant except in the case
of the UK. A likelihood ratio test of the restrictions of Model II implied by
symmetric information endowments, that the coefficients of the nonhost mar-
ket returns are zero, yields a x2 statistic of 24.43 with 16 degrees of freedom,
and an associated p-value of 0.08. Thus, we are unable to reject the restrictions
implied by symmetric information endowments. Under this assumption, the
parameter estimates are consistent with American residents being at an
informational disadvantage in Canada, Germany, and Japan, but not in the
U.K. It is possible that the major U.S. banking presence in London is what
distinguishes the results for the U.K. from those for the other countries.

The third panel of Table I shows the results for Model III in which the source
market return is included along with the host market return to allow for
possible wealth effects. The results are somewhat mixed. On the one hand, the
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Table I
U.S. Purchases of Equities in Developed Foreign Markets

Seemingly unrelated regressions of normalized quarterly U.S. purchases of foreign equities in four
developed markets on U.S. and foreign equity returns measured in United States (U.S.) dollars for
the period 1982.2 to 1994.4. Normalized purchases are net purchases in quarter ¢ expressed as a
proportion of the average absolute level of net purchases over the previous four quarters. Returns
are quarterly capital gains computed from Goldman-Sachs Financial Times Actuaries (FTA)
dollar-denominated price indices. D-W: Durbin-Watson statistic. Nobs: Number of observations.
LL: value of the log likelihood for the system. (absolute value of ¢-ratios in parentheses). Coeffi-
cients in bold are positive under the domestic cumulative information advantage hypothesis of
Assumption A.

Constant Rys Rean  Roer  Ruap Rux  R2D-W  LL Nobs

Model I —418.11
Canada 0.58 -3.02 5.09 2.91 1.11 2.54 0.02 51
(1.99) (0.52) (1.11) (1.10) (0.53) (0.68) 1.61
Germany 0.60 6.61 -6.91 837 -048 -3.21 0.15 51
(2.16) (1.18) (1.57) (3.28) (0.24) (0.90) 1.57
Japan 0.29 15.87 5.14 0.66 7.68 —13.47 0.21 51
(0.68) (1.85) (0.76) (0.17) (2.50) (2.47) 1.86
United Kingdom 0.99 10.77 4.59 0.19 4.16 -8.55 0.17 51
(3.25) (1.75) (0.95) (0.07) (1.89) (2.19) 2.33
Model II —430.39
Canada 0.69 7.19 0.05 51
(2.57) (2.51) 1.56
Germany 0.60 6.83 0.15 51
(2.20) (3.00) 1.48
Japan 0.61 4.79 0.09 51
(1.41) (2.08) 1.61
United Kingdom 1.30 1.53 0.01 51
(4.02) (0.59) 1.99
Model III —425.86
Canada 0.71 -0.76 7.29 0.03 51
(2.49) (0.14) (1.65) 1.56
Germany 0.64 -1.78 7.26 0.13 51
(2.25) (0.49) (3.00) 1.47
Japan 0.27 13.84 3.23 0.16 51
(0.61) (2.48) (1.36) 1.76
United Kingdom 1.02 13.06 -2.08 0.13 51
(3.30) (2.99) (0.71) 2.32

coefficient of the host market returns remains positive for Canada, Germany,
and Japan, and remains insignificant for the U.K. On the other hand the
coefficient of the source market return (i.e., U.S. market return) is positive and
significant for Japan and the U.K., which is consistent with wealth effects’
being important. However, they are also consistent with informational effects.
A positive sign on the source market return implies under Assumption A
(cumulative domestic information advantage) that ()., < 0; this would be the
case for example if the off diagonal elements of the correlation matrix of signal
errors were the same and positive across countries while residents of each
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country received a more precise signal of the domestic market return than
foreigners. A likelihood ratio test of the restrictions that the coefficients of the
host country returns are jointly zero yields a x? statistic of 9.04 with 4 degrees
of freedom, and an associated p-value of 0.06, so that we marginally fail to
reject the null of no wealth effects.

While the results for Canada, Germany, and Japan are consistent with the
hypothesis that foreign investors are less well informed, as we have suggested,
a possible concern is that exogenous shifts in the U.S. demand for foreign
equities, that are not caused by new information, will give rise to an increase
in U.S. purchases of foreign equities, and that the price impact of these
purchases will create a spurious association between the return on the foreign
index and U.S. portfolio flows. This is a problem that we cannot entirely rule
out, although the lack of a positive coefficient for the U.K. suggests that the
price impact of U.S. transactions is unlikely to be the whole story. The data
reported by Tesar and Werner (1995) imply, for example, that U.S. holdings of
Canadian equities amounted to 10.4 percent of the total Canadian equity
market in 1990, while Kang and Stulz (1994) estimate that total foreign
ownership of Japanese equities has fluctuated in the range of 4 to 11 percent
in our sample period. It is not clear whether the changes that have taken place
in these portfolio positions would have created a large enough price impact to
affect our results. It is worth noting also in this context that Tesar and Werner
(1995) report that the turnover of foreign equities held by U.S. residents is
some two and one half times the rate of turnover of domestic equities; this
alone suggests that the transactions costs, which include price impact in the
foreign markets, cannot be very significant.

When we replace the foreign return in the regression by the lagged foreign
return the coefficients become insignificant, though all except Japan are pos-
itive. When a single coefficient on the lagged foreign return is estimated across
all four countries it is positive, but only significant at the 54 percent level. It
is difficult to interpret these results, since the lack of a significant lagged effect
of returns on portfolio flows is consistent with the contemporaneous effect
being the spurious result of price impact caused by shifts in U.S. demands for
foreign securities that are not related to new information; but it is also
consistent with the predictions of the model which imply that the association
between returns and flows will be contemporaneous. A test for Granger cau-
sality between foreign returns and U.S. portfolio flows using two lags yielded
ambiguous results. On the one hand we could reject the null that German
returns are not (Granger) caused by U.S. purchases; on the other hand we
could reject the null that U.S. flows to Japan are not (Granger) caused by
Japanese returns. The other results are not significant. While the finding for
Japan is consistent with a lagged version of the asymmetric information
hypothesis, the finding for Germany does not imply that price impact is
important, since we are aware of no theory that predicts a lagged price impact,
and it is difficult to conceive of the mechanism for such an effect.
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Table II

Purchases of U.S. Equities by Residents of Developed Foreign
Countries

Seemingly unrelated regressions of normalized foreign purchases of U.S. equities by residents of
four developed countries on United States (U.S.) and foreign equity returns measured in U.S.
dollars for the period 1982.2 to 1994.4. Normalized purchases are net purchases in quarter ¢
expressed as a proportion of the average absolute level of net purchases over the previous four
quarters. Returns are quarterly capital gains computed from Goldman-Sachs Financial Times
Actuaries (FTA) dollar-denominated price indices. D-W: Durbin-Watson statistic. Nobs: Number of
observations. LL: value of the log likelihood for the system. (absolute value of ¢-ratios in paren-
theses). Coefficients in bold are positive under the domestic cumulative information advantage
hypothesis of Assumption A.

Constant Rys Rean  Rger  Ryap Rux  RZD-W  LL Nobs

Model I —391.03
Canada 0.62 -5.32 755 —4.49 2.98 -2.62 0.06 51
(2.22) (0.94) (1.70) (1.75) (1.48) (0.73) 1.06
Germany 0.22 -7.45 5.22 3.37 4.00 -1.48 0.02 51
(0.74) (1.24) (1.10) (1.23) (1.86) (0.39) 1.48
Japan 0.23 -3.08 3.27 2.89 3.7 -1.74 0.00 51
0.77) (0.50) (0.68) (1.04) (1.71) (0.45) 1.92
United Kingdom -0.09 -0.59 4.93 4.59 0.53 1.99 0.21 51
0.43) (0.14) (1.49) (2.39) (0.35) (0.74) 1.40
Model II —402.00
Canada 0.52 -0.76 0.00 51
(1.80) (0.21) 1.17
Germany 0.36 0.74 -0.02 51
(1.18) (0.20) 1.31
Japan 0.37 2.73 -0.01 51
(1.20) (0.73) 1.71
United Kingdom 0.01 8.13 0.13 51
(0.04) (3.02) 1.29
Model III —399.44
Canada 0.59 -8.80 8.95 0.02
(2.08) (1.73) (2.16) 0.98
Germany 031 -0.23 1.85 —0.02
(1.03)  (0.06) (0.69) 1.32
Japan 0.23 -0.67 4.79 0.03
0.777  (0.17) (2.56) 1.96
United Kingdom —-0.03 4.94 4.24 0.16
(0.14) (1.53) (1.70) 1.30

B. Portfolio Investment in the U.S. from Developed Countries

Table II reports the results of estimating the three models using foreign
purchases of U.S. equities as the dependent variable. The Model I estimates
reported in the top panel provide no support for the Proposition: the coeffi-
cients of the U.S. market return are uniformly negative and insignificant,
which implies that residents of these countries are not at an informational
disadvantage relative to U.S. residents about the U.S. market.
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The Model II estimates in the second panel tell a similar story, except that
now it appears that U.K. residents are at an informational disadvantage in the
U.S. market, which is consistent with the evidence of Shukla and Inwegen
(1995) that U.K. fund managers exhibit inferior market timing ability in the
U.S. market. Moreover, a likelihood ratio test of the restrictions implied by
Assumption B (symmetric information endowments) and reflected in Model II
yield a x? statistic of 29.07 with 16 degrees of freedom, and an associated
p-value of 0.02, so that the restrictions are rejected. The Model III estimates
are shown in the third panel of the table. Introducing the source country
returns has little effect on the coefficients of the host country (U.S.) returns,
although the coefficients of all four source market returns are positive, and two
are statistically significant. A joint test of the significance of the source market
returns yields a x? statistic that is significant only at the 27 percent level.

In summary, our analysis of equity portfolio flows between the U.S. and
these four developed markets reveals no evidence that foreign investors are
less well informed about the U.S. market than U.S. investors, although there
is evidence that is consistent with differences in informational endowments.
On the other hand, the results are consistent with U.S. investors being less
well informed about the foreign markets (except the U.K.) than the locals in
those markets. However, our conclusions are tempered by recognition of the
possible confounding effect of exogenous shifts in the U.S. demand for foreign
equities that are not associated with new information.

V. U.S. Portfolio Investment in Emerging Markets

Models II and III are estimated for U.S. portfolio flows to 16 emerging
markets for the period 1989.1 to 1994.4. The shorter sample period and larger
number of countries make it necessary to split the country sample into two
subsamples of eight countries in order to perform the seemingly unrelated
regression procedure. The split was made on an alphabetical basis, and the
results are reported in Tables III and IV. There were insufficient data to
permit estimation of Model I. Table III reports the results of the Model II
regressions. Of the 16 countries, the coefficient of the host market return is
positive, in 14 cases, as the Proposition predicts, and ¢-ratios in excess of two
are estimated for five countries. The only significant negative host market
return coefficient is that for Chile.

Model III regression estimates are reported in Table IV. The coefficients on
the host (i.e., foreign) market return are not affected significantly by the
introduction of the source (i.e., U.S.) market return. There is no evidence that
the capital flows are driven by wealth effects not encompassed by our model,
since the coefficient of the source market return is nowhere significant and is
negative in 12 out of 16 cases. Moreover, x? statistics yielded by the likelihood
ratio test of the restrictions imposed by Model II relative to Model III are 5.88



1870 The Journal of Finance

Table III
U.S. Purchases of Equities in Emerging Markets

Seemingly unrelated regressions of normalized quarterly United States (U.S.) purchases of foreign
equities in sixteen emerging markets on host market returns measured in U.S. dollars for the
period 1982.2 to 1994.4. Normalized purchases are net purchases in quarter ¢ expressed as a
proportion of the average absolute level of net purchases over the previous four quarters. Returns
for the non-U.S. markets are the International Finance Corporation (IFC) dollar-denominated
total return series. D-W: Durbin-Watson statistic. Nobs: Number of observations. LL: value of the
log likelihood for the system. (absolute value of ¢-ratios in parentheses). Coefficients in bold are
positive under the domestic cumulative information advantage hypothesis of Assumption A.

Group R2
A Constant Rygre Rera Rcmr Rcor Rere Rinot Rinbo Rkor D-W LL Nobs
Model II —306.05
Argentina -2.18 5.44 0.00 24
(0.93) (3.07) 2.05
Brazil 1.76 1.58 —-0.04 24
(2.51) (1.66) 1.88
Chile 241 —6.66 —-0.00 24
(5.04) (3.44) 2.27
Columbia 1.14 1.14 -0.04 24
(1.43) (0.80) 1.80
Greece 1.21 1.53 -0.10 24
(2.95) (2.21) 1.81
India 1.61 4.18 0.08 24
(2.24) (1.79) 1.85
Indonesia 3.80 35.11 0.26 24
2.17) (4.18) 1.10
Korea 1.06 3.54 —0.02 24
(2.60) (1.44) 141
Group R?
B Constant Rya;, Rmex Rpax Reuin Reorr Rrartw Rruar Rrurk D-W  LL Nobs
Model II —268.38
Malaysia 111  2.82 -0.00 24
(2.59) (0.95) 1.89
Mexico 1.11 6.05 0.18 24
(2.14) (2.49) 1.61
Pakistan 1.23 0.79 -0.04 24
(1.78) (0.29) 1.21
Philippines  1.81 1.81 0.00 24
(4.75) (4.75) 2.34
Portugal 1.95 7.17 0.09 24
(3.29) (1.84) (2.18)
Taiwan 0.49 -0.62 —0.03 24
(1.27) (0.49) 1.80
Thailand 0.58 2.58 0.07 24
(1.59) (1.63) 1.85
Turkey 4.89 22.8 0.01 24

(0.62) (1.10) (2.25)
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Table IV
The Influence of U.S. Market Returns on U.S. Purchases of Equities
in Emerging Markets

Seemingly unrelated regressions of normalized quarterly U.S. purchases of foreign equities in
sixteen emerging markets on U.S. and host market returns measured in U.S. dollars for the period
1982.2 to 1994.4. Normalized purchases are net purchases in quarter ¢ expressed as a proportion
of the average absolute level of net purchases over the previous four quarters. Returns for the
non-U.S. markets are the International Finance Corporation (IFC) dollar-denominated total
return series. D-W: Durbin-Watson statistic. Nobs: Number of observations. LL: value of the log
likelihood for the system. (absolute value of ¢-ratios in parentheses). Coefficients in bold are
positive under the domestic cumulative information advantage hypothesis of Assumption A.

Group R2
A Constant Rys Rarc Rera Rcmr Rcor Rore Rinor Rivbo Rxor D-W LL Nobs
Model III —-303.11
Argentina —-2.24 —-4.75 6.34 -0.07 24
(0.89) (—0.13)(3.41) 2.08
Brazil 1.87 —5.64 1.74 -0.09 24
(2.50)  (0.46) (1.83) 1.84
Chile 2.46 -3.19 —6.46 0.05 24
(4.97)  (0.42) (3.45) 2.21
Columbia 1.14 1.21 2.35 —-0.06 24
(1.43) (2.95) (1.14) 1.96
Greece 131 —4.94 1.58 -0.13 24
(3.02) (0.70) (2.28) 1.67
India 1.38 8.11 5.10 0.06 24
(1.70)  (0.60) (1.94) 1.81
Indonesia 4.24 -37.26 35.84 0.27 24
(2.41) (1.26) (4.47) 1.07
Korea 1.16 —4.60 4.38 —0.06 24
(2.64) (0.62) (1.75) 1.40
Group 2
B Constant Rys Rwmar Bmex Reak Reum Reorr Rrarw Rrumar Rrurx D-W LL Nobs
Model III —271.88
Malaysia 121 -7.65 4.18 —-0.00 24
(2.74)  (0.99) (1.28) 2.11
Mexico 1.27 -13.25 7.70 0.22 24
(2.46) (1.46) (2.94) (1.95)
Pakistan 1.46 -10.88 1.07 -0.05 24
(1.99) (0.94) (0.39) 1.22
Philippines  1.66 11.21 -141 0.02 24
(4.36) (1.55) (0.82) 2.12
Portugal 2.01 -3.33 7.60 0.05 24
3.12)  (0.30) (1.79) 2.20
Taiwan 0.35 7.51 -1.14 -0.03 24
(0.86) (1.07) (0.84) 1.82
Thailand 0.69 —9.99 3.89 0.12 24
(1.91) (1.50) (2.19) 1.73
Turkey 5.85 —47.99 24.11 -0.03
(0.70)  (0.35) (1.13) 2.26
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and 6.78 for Groups A and B respectively, with associated p-values of 0.66 and
0.56.15

There is no reason to expect that our model of capital flows will be appro-
priate for markets where portfolio investment is regulated. Therefore Table V
arranges the markets according to the estimated ¢-statistic on the local market
return in the regressions reported in Table III, and presents summary infor-
mation about the openness of the various markets to foreign portfolio invest-
ment. Since regulations differ across markets and have been changed at
different times, it is not possible to present a single measure of market
openness. For each country, where available, the table gives the fraction of
trading accounted for by U.S. transactions in 1990, the degree of market
integration as estimated by Bekaert and Harvey (1995), and the average
premium on the country closed-end fund listed in the U.S. The countries in the
first column are those that conform best to the asymmetric information model,
and it is notable that these tend to be the most open and least restricted
markets with the highest levels of foreign participation. On the other hand, the
two countries with negative coefficients, Chile and Taiwan, restrict foreign
investment to closed end funds that are not likely to vary their equity partic-
ipation much, and to authorized financial institutions.

The possibility that the results are distorted by exogenous shifts in U.S.
investor demands for foreign securities is probably more serious in the case of
emerging markets, since the size of the markets is much less than that of the
developed markets. Tesar and Werner (1993) report that U.S. transactions as
a proportion of all transactions in 1990 ranged from a low of 0.1 percent in
India to a high of 29 percent in Colombia: for the complete figures see Table V.
When the host market return is replaced by its lagged value and the coefficient
is constrained to be the same across all countries within each group, the
coefficient is positive for both groups and the ¢-statistic was 2.90 for Group A
but only 0.17 for Group B. Granger causality tests with two lags between
portfolio flows and local market returns reject the null hypothesis that port-
folio flows are not Granger caused by local market returns for Argentina,
Indonesia, and Turkey at better than the 5 percent level; in no case are we able
to reject the null that local market returns are not caused by portfolio flows.
Thus, on the whole there is fairly strong evidence of lagged trend following by
American investors in emerging markets. This might occur if Americans were
both less informed and were slow in making investment decisions. Combined
with the evidence for the coefficient of the contemporaneous market return,
there is fairly strong evidence that equity capital flows from the U.S. to
emerging markets are consistent with a model in which U.S. investors behave
as rational individuals who are less well informed about local market condi-
tions in emerging markets than are the local investors.

15 Caution should be exercised in interpreting the likelihood ratio statistic in view of the small
number of observations.
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Table V

A Comparison of Model Results with Evidence of Capital Flow

Restrictions for Emerging Markets
Emerging markets classified by ¢-ratio of coefficient of host market return in regression of normalized United
States (U.S.) equity purchases on host market returns. Numbers in brackets are the proportion of total trading
volume accounted for by U.S. transactions in 1990 (Tesar and Werner (1993)). Numbers in square braces are the
degree of market integration estimated by Bekaert and Harvey (1995). Numbers in curly braces are the average
U.S. closed-end country fund premium over the period January 1986 to August 1993 as reported by Bekaert and
Urias (1995). Notes on the countries are based on Park and van Agtmael (1993), Price (1994), and de Caires (1988).

t-Stat. > 2.0 2.0 > ¢-Stat. > 0 0 > ¢-Stat
Argentina Brazil Chile
(3.6%)[0.261{12.8%} (3.5%)[n.a.{—11.1%} (n.a.)[0.26X—5.5%}
No restrictions for foreign Until 1991 only Brazil Fund and Only authorized Foreign
capital since November 1989. similar closed end funds; since then Capital Investment Funds;
Foreign investors began foreign institutional investors allowed.  limitations on repatriation of
entering the market in 1991.  Columbia capital; 2.63% foreign
Greece (29.0%)[0.14Kn.a.} ownership in 1990.
(1.3%)[0.86)n.a.} 10% limit on foreign ownership of Taiwan
No restrictions for foreign individual companies lifted 1991, and (0.05%)[0.90}26.9%}
capital. It is estimated that requirement that investment funds Only closed end funds allowed
foreign investors account for remain in the country for one year to invest prior to 1990; since
25% of the activity. abolished. Institutional investors only.  then authorized institutions
Indonesia India allowed to invest up to $100 m
(1.3%)[n.a.K1.71%} (0.02%)[0.10K—3.6%} each. Total foreign investment
Open to foreigners since In 1992 market opened to foreign quota of $5 billion.
1989; 49% limit on foreign institutional investors who must be
holdings of most companies. approved by Securities Board.
Mexico Korea
(12.5%)[0.04K—17.1%} (0.26%)[0.99K54.8%}
May 1989 rule allowed Foreign investment limited to closed-
foreigners to hold end funds prior to January 1992;
unrestricted positions in 73% foreign holdings 2.1% of total

of companies. Foreign
holdings 18.3% of total

capitalization in 1989, “less than 4%”
in 1992.

capitalization at end-1991. Malaysia
Philippines (5.1%)[0.79K—2.2%}
(7.07%)[n.a.}{1.7%} 30% limit on foreign holdings of

Foreigners may purchase
special “B” shares

individual companies. At the end of
1990 foreigners held 27.4% of equity.
Pakistan
(na)nalnal}
Most barriers removed 1991; prior to
that foreigners required special
permission to invest.
Portugal
(5.1%)[n.a.X—5.3%}
Foreigners hold 60% of free float of
shares.
Thailand
(2.0%)[1.00K—8.0%}
Foreign ownership limited to 49% for
individual companies; Foreign
transactions accounted for 10.0% of
volume in 1987.
Turkey
(1.6%)n.a.X—14.6%}
Nonresident investment funds
permitted since 1988.
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VI. Currency Effects

To this point we have followed our formal model and ignored the role of
currency risk by measuring all of the returns in U.S. dollars. Nevertheless, it
is of interest to consider the effect of changes in exchange rates on portfolio
flows since the dollar return contains an exchange rate component. We inves-
tigate this issue within the context of Model III in which the independent
variables are the host and source market returns. To test whether U.S. port-
folio flows are influenced by exchange rate changes in addition to the host and
source market returns measured in USD we add to the Model III regressions
the change in the host country exchange rate against the USD.¢ Likelihood
ratio tests of the null hypothesis that the coefficient of the host country
exchange rates are zero yield p-values of 0.33 for U.S. investment in the four
developed markets, and 0.63 and 0.006 for investment in the two subsamples
of emerging markets; significance in the second subsample is mainly attribut-
able to Malaysia and Pakistan where the investment flows are positively
associated with a decline in the value of the local currency. Thus there is little
evidence that U.S. flows are associated with exchange rate changes except
insofar as these are impounded in the USD returns.

The results are considerably different for investment by residents of the
developed countries in the U.S. A likelihood ratio test of the null hypothesis
that these flows do not depend on exchange rate changes in addition to the U.S.
market return measured in USD is rejected at a p-level of 0.00. Therefore
Panel A of Table VI reports the results of regressions in which the exchange
rate change is subtracted from the U.S. and source market returns in USD to
yield a return in the source country currency. Using source country currency
returns does not change the signs of any of the coefficients from those reported
in Table II. A likelihood ratio test rejects the null that flows do not depend on
exchange rate changes in addition to source country currency returns at the
0.03 level. Therefore Panel B reports regressions that include the return on the
source country currency as an additional independent variable—the currency
variable is significant only for Japan, and the sign of the coefficient implies
that the Japanese increase their foreign investment in quarters in which the
yen appreciates. There continues to be no evidence that residents of these
countries are at an informational disadvantage in the U.S. market. Finally, we
test whether our results are affected by including lagged values of the invest-
ment flows as an independent variable. We find no association between cur-
rent and lagged U.S. flows to either developed or emerging markets, and while
we do find lag effects for investment in the U.S. from the developed countries,
inclusion of the lag variable does not affect our qualitative conclusion that
there is no evidence that residents of these countries are at an informational
disadvantage in the U.S. equity market.

16 The exchange rates for developed countries were taken from International Financial Statis-
tics; for the emerging markets they were inferred from the difference between market returns
measured in USD and in the local currency as reported by IFC.
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Table VI

The Influence of Exchange Rates on Purchases of U.S. Equities by
Residents of Developed Foreign Countries

Seemingly unrelated regressions of normalized foreign purchases of United States (U.S.) equities
by residents of four developed countries on U.S. equity returns measured in source country
currency (R¥g), the return on the source country market in local currency (RE,....), and the change
in the USD value of the source country currency (Ry) for the period 1982.2 to 1994.4. Normalized
purchases are net purchases in quarter ¢ expressed as a proportion of the average absolute level
of the net purchases over the past four quarters. U.S. and foreign equity returns are quarterly
capital gains computed from the Goldman-Sachs dollar-denominated price indices less the pro-
portional change in the value of the source country currency measured in USD. D-W: Durbin-
Watson statistic. Nobs: Number of observations. LL: value of the log likelihood for the system.
(absolute value of ¢-ratios in parentheses). Coefficients in bold are positive under the domestic
cumulative information advantage hypothesis of Assumption A.

RZ
Constant Rig R ource Ry D-W LL Nobs
Panel A
Canada 0.58 -8.13 8.59 0.02 —294.32
(2.01) (1.73) (1.96) 0.99 51
Germany 0.34 -0.41 1.67 -0.02
(1.21) (0.14) (0.59) 1.32 51
Japan 0.36 —-4.25 431 0.01
(1.28) (1.66) (1.96) 1.94 51
United Kingdom -0.04 0.14 8.82 0.24
(0.19) (0.06) (3.31) (1.18) 51
Panel B
Canada 0.66 —-3.62 0.53 25.11 0.04 —289.02
(2.37) (0.68) (0.1) (1.94) (1.13) 51
Germany 0.35 —-0.84 2.20 -0.70 -0.04
1.12) (0.20) (0.78) (0.12) (1.33) 51
Japan 0.04 3.69 1.06 17.11 0.05
(0.13) (0.88) (0.45) (2.70) 1.78 51
United Kingdom —-0.04 0.13 8.97 0.07 0.22
(0.21) (0.04) (3.01) (0.01) 1.19 51

VII. Conclusion

In this article we develop a model of international equity portfolio flows that
relies on informational differences between foreign and domestic investors.
The model predicts that if foreign and domestic investors are differentially
informed, then portfolio flows between two countries will be a linear function
of the contemporaneous returns on all national market indices; and if domestic
investors have a cumulative information advantage over foreign investors
about domestic securities, the coefficient of the host market return will be
positive. If we impose additional symmetry on the informational endowments,
we obtain the stronger result that the portfolio flow will depend only on the
host market return.
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We find empirically that portfolio flows are associated with returns on
national market indices as the asymmetric information hypothesis implies. We
also find that while U.S. purchases of equities in developed foreign markets
tend to be positively associated with the foreign market return, foreign pur-
chases of U.S. equities show no such relation to the U.S. market return. This
is consistent with U.S. investors being less well informed about foreign mar-
kets than locals, but with foreigners being as well informed about U.S. markets
as U.S. residents. An alternative interpretation that we cannot rule out is that
the association between U.S. portfolio flows and foreign market returns is due
to price impact associated with exogenous shifts in the U.S. demand for foreign
securities that is not information related. However, we note that the high
turnover rates of U.S. portfolios of foreign equities suggest that price impact
effects are not large.

When we examine U.S. portfolio investment in emerging markets we find
strong evidence that U.S. purchases are positively associated with local mar-
ket returns in many countries. There is even evidence that this effect persists
when we substitute the lagged local market return for the contemporaneous
return. This is consistent with U.S. residents being at an informational dis-
advantage relative to locals in these markets, and trading on new information
with a lag. For neither developed nor emerging markets do we find significant
evidence that portfolio flows are affected by host country returns as might be
expected if flows were caused by relative wealth shifts between residents of
different countries. Our model is able to explain only a small proportion of the
variance of international equity portfolio flows. Since these flows are now large
and variable, further effort to understand their determinants is called for.

Appendix

Proof of Theorem: We provide the proof for a two trading session economy.
The equilibrium in the last trading session is equivalent to the Admati (1985)
single trading session model and the proof is neglected. We focus on the proof
of the equilibrium in the first trading session. It is straightforward to prove
that the price function stated in the theorem clears the market; then we need
only to show that the demand of the investors in the first period is optimal,
given the public information and each investor’s private signal.

Let @ denote the price change at trading session 1; 5 denote the expected
long run excess return for investor i at trading session ¢; and ! denote the
wealth of investor i at trading session ¢; i.e.,

b,-pP, bi=pi-P, wi=wh+ D a.

a

In the last trading session, since there is only one trading session left,
investor i’s trading strategy is characterized by Admati (1985):

D =rKi[a} — P,] = rKib\. (A1)
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Given the equilibrium trading strategy in the second trading session, inves-

tor i’s expected utility conditional on his information at the second trading
session is:

s N wi (b)) Kb}
E[U|F}] = E[U|F},a,51] = —exp[ - - T} (A2)

The first term in the exponential comes from the investor’s wealth, and the
second term represents the gains in expected utility from returns in the second
period. Note that the effect of public and private signals on investor i’s ex-
pected utility is manifested through the variable 4%. Since all the random
variables are multi-normally distributed, the conditional mean ji} = &% + P, is
the sufficient statistic for all information in calculating expectations at session 1.

To determine the optimal strategy of investor i, we need to calculate his
expected utility given any strategy Di at time 0, i.e., E[U|F,]. This can be
determined in two steps:

E[U'|F}] = E[E[U'|F},a]|F}] = E[E[E[U'|F},a,641|F5,a]|F5].
We can rewrite @ as:
a=A(i — Py+ §)

where A = K; YK, — K,), 8 = (K, — Kp)" ' [Ny, — rS;®,+r )X, 1.
Define:

A= Var [i|a, Fi)
i# = E[bi|F;, a] = B'a + C'b;,
pis = E[a|F{] = Abj,
Bi=[I-ClA1-1,
C'= (A) 'Ky,
= Var '[bi|Fi, a] = [Var[d|a, Fi] — Var[a|a, b ,F5]]!
=[(A) T = (KDY,

¥ = Var '[a|F}] = (A)[(KD) ™+ (AT - Ky ] 7A™ = (B + 1) KbA ™
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We can now calculate the expected utility conditional on &; dropping irrelevant
terms, this is given by:

o Di 'a 5i rKiBi (51 _ ﬂg;)’l”(l;‘ _ ﬁl;;) 3
E[Ul|F6,d]ocf expl_( o) _( 1)2 b1 (01 ! ] -
RM
[ (DY)'a Il'gilrilll;,l II’I;;FL.(KQ + Fi)_lri/lg»l
X —exp| — - — 5 + S
[ Dp'a AR(EDT+ () g
= —exp| — _ 5)
L r 2
[ (Di)'a BREARE
= —expL— — -
[ (Di)’a (B'a + C'bi)’'Ai(B'a + C'b})
= —exp| ————— . |

Taking the expectation with respect to @ we get,

E[U'|F;]
Diy'a (B'a+ C'by) Ai(B'a + C'by) — (@ — i)' Vi@ — pd |,
oK — exp| — . — ) da

RM
« —exp[ (F?)'G'F/2 — (bh)'H'bi/2], (A4)
where

Fi = Di/r + (Bi)'AiC'b}, — Wiulk, (A5)
G = [(Bi)fAiBi + \I,i]—l’ (A6)

H = (CYANC + A'VA = (CY'K, + [(B' + DAIK, =[C'+ I - CTK, = K},. (A7)

Since A}, ¥ are positive definite, G* is positive definite. The first order condi-
tion simplifies to:

Fi=0. (A8)
This implies that the optimal demand for the first trading session is

D= r[Wui — (B ACT{] = rl(B + 1)’ = (BY Kby = il = Pol.
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The optimal demand in expression (21) has the same form as (13) except for
the time subscript. Thus the optimal demand at session ¢ is unaffected by the
existence of future trading sessions. Substituting equations (19) and (20) back
into equation (16), we have

i

E[U|Fi] — exp| — == (5)'Ksbi/2 |, (A10)

Expression (22) has the same form as expression (14) except for the time
subscript which shows that we can easily extend the proof to the general case
of T trading sessions.

Proof of Remark 2: In equation (12) the numerator is the same for a domestic
and foreign investor but the denominator is higher for the domestic investor.
This implies that the domestic investor has the lower turnover rate under the
same conditions as Remark 1.
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