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1. Introduction

Do INDIVIDUALS hold the optimal
portfolios? Do they do a good job
of hedging risks? The answers to these
questions are clearly important for un-
derstanding the economy. If individuals
indeed hedge risk optimally, then re-
sources are allocated to their most
efficient uses. If not, then many other
questions arise: Why not? What is the
explanation for these inefficiencies? And
what do these explanations say about
how the economy behaves?

For some time, international econo-
mists have believed they know the an-
swer to a subset of these questions: do
individuals do a good job of hedging
risks across countries?>  Here the
answer appears to be “no.”

This answer has come from both fi-
nancial and macroeconomic research.

! University of Pennsylvania and NBER. Ac-
knowledgements: I appreciate useful suggestions
and comments from three anonymous referees and
John Pencavel, and seminar participants at the
University of Chicago, Columbia University, and
the Wharton School. I am also grateful to Michael
Adler, Bob Hodrick, Urban Jermann, Lubos Pas-
tor, Zhenyu Wang, Amir Yaron, and Steve Zeldes
for helpful discussions. Research support from the
National Science Foundation is acknowledged
with thanks. Any errors are my responsibi%ity
alone.

2 Another subset of these questions concerns
hedging risks across smaller groups of individuals
such as regions or even households. Given space
constraints, I do not address these issues here.
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At least since the 1970s, financial
economists have noted that the propor-
tion of foreign assets held by domestic
investors is too small relative to the pre-
dictions of standard portfolio theory
(Haim Levy and Marshall Sarnat 1970,
for example). More recently, macro-
economic models based upon complete
markets that assume agents can trade
Arrow-Debreu claims on international
assets have implied that the ex post
marginal rates of substitution in con-
sumption should be equalized for resi-
dents in different countries. Under the
additional assumption of isoelastic util-
ity, these models imply that consump-
tion growth rates should be equal across
countries, an implication dramatically
rejected by the data (David Backus,
Patrick Kehoe, and Finn Kydland
1992). The link between these two em-
pirical observations appears consistent:
if individuals hold too few claims on
foreign assets, then they will not opti-
mally share risk with foreigners, and
their marginal rates of substitution will
not be equalized internationally.?

3 As I describe below, this link does not neces-
sarily hold. For example, if individuals can borrow
and lend internationally, ex post risk-sharing in
consumption can be largely duplicated throug% ex
ante consumption smoothing behavior even in the
presence of no international trade in equities
(John Heaton and Deborah Lucas 1995, 1996;
Chris Telmer 1993).
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The observation that individuals hold
too little of their wealth in foreign as-
sets has been called “home bias.” As
noted above, this phenomenon may also
be related to the observation that con-
sumption growth rates do not move to-
gether across countries as much as in-
ternational risk-sharing would suggest.
Indeed, the macroeconomics literature
that has sought to explain home bias in
assets has focused upon how departures
from perfect international consumption
risk-sharing can alter portfolio alloca-
tions. Below, I collectively call this lack
of risk-sharing “home bias,” but also
distinguish “equity home bias” in the
finance literature from “consumption
home bias” in the macroeconomics
literature. The purpose of this essay is
to examine jointly these two rather
different literatures.

To understand the nature of “equity
home bias” as noted in finance models,
consider Figure 1. This figure plots the
mean and standard deviations of annual-
ized monthly returns from January 1970
to December 1996 for an artificial mu-
tual fund of the US stock market as
measured by the S&P 500, and a non-US
international fund measured in dollars
called the “Europe, Australia, and Far
East” or EAFE fund.4 This index is
often used as a non-US world stock
market index, a convention that I follow
below. Moving along the curve from
100 percent US stocks to 100 percent
foreign stocks, the line plots the mean
returns and standard deviations from
holding an increasing proportion of
foreign stocks. This is a simplified ver-
sion of the so-called “efficient frontier”
which solves for the portfolio with the
minimum standard deviation for a given
return, and therefore does not constrain
the foreign stock composition. Never-

4This index is a monthly dollar index including
reinvested dividends from Morgan Stanley.

theless, the basic conclusions are simi-
lar to those with an “efficient frontier.”
In particular, the mean of the S&P 500
is lower than a portfolio such as point C
with the same standard deviation where
the portfolio includes some foreign
stocks. Thus, if investors prefer higher
returns to lower returns, point C is
clearly preferable to 100 percent US
stocks. In fact, as long as investors like
higher returns and lower variance, the
minimum variance portfolio at B must
be preferable to the US portfolio alone.
Explicit utility functions pick out the
optimal points along the frontier. An in-
vestor with indifference curve Uy will
optimally choose point O. Thus, the
relatively low risk aversion as assumed
by this utility function compared to
point C implies an even higher propor-
tion of foreign stocks. Indeed, a port-
folio with a 100 percent share in the
S&P 500 is dominated by all portfolios
with a foreign share of about 39 percent
corresponding to the minimum variance
point B. Nevertheless, estimates from
the literature put the share of US hold-
ings of foreign equities at about 8 per-
cent, which would imply point A5
Clearly, this portfolio is suboptimal with
any set of preferences. Stated in this
way, equity home bias is the phenom-
enon that domestic investors’ foreign
equity holdings are below point B.
“Consumption home bias” concerns
the lack of risk sharing observed
in consumption co-movements across

5This estimate is from Henning Bohn and
Linda Tesar (1996) and is based upon aggregate
US equity flows cumulated over time. Kenneth
Frenc% and James Poterba (1991) give similar esti-
mates of foreign equity holdings. Milton Pappas
(1997) describes a new survey by the US Treasury
Department that estimates US holdings of foreign
securities on March 31, 1994 to be $870.3 billion,
about $353.6 billion higher than earlier US Com-
merce Department estimates. However, the sur-
vey does not provide a measure of US portfolio
wealth to provide a new foreign portfolio share
estimate.
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Figure 1. Risk Return Trade-Off Portfolios of U.S. and Foreign Mutual Funds

countries. To understand the basic in-
tuition, consider a simple example
where production is exogenously given
in each country. If individuals in each
country share risk from their country-
specific production processes, then they
hold securities that pay out claims
against each other’s production pro-
cesses. In a complete market world
economy, these claims represent Arrow-
Debreu securities that encompass all
states of the possible production out-
comes. Thus, in equilibrium, individuals
in different countries equalize their mar-
ginal utilities in each state of produc-
tion outcomes. Furthermore, if utility

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

is iso-elastic, then this risk-sharing fur-
ther implies that consumption growth
rates are equalized across countries and
production states.

Panel A of Table 1 shows the correla-
tions between consumption growth and
output growth for each of the Group of
Seven (G-7) countries, using annual
data from the Penn World Tables from
1950 to 1992.6 The upper-right half of
the matrix reports the correlations of

6 The Group of Seven countries are: Canada,
France, Germany, Italy, Japan, the United Kingdom,
and the United States. The original Penn World
Tables data are described in Robert Summers and
Alan Heston (1991).
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TABLE 1
HOME BIAS IN CONSUMPTION MOVEMENTS
A. Consumption and Output Growth Correlation Matrix for G-7
Consumption Correlations
Canada U.S. Japan France Germany Italy UK
a Canada —_ 0.700 0.050 0.121 -0.338 0.184 0.404
‘g U.S. 0.739 — 0.183 0.220 —0.092 0.120 0.584
_@:‘ Japan 0.119 0.269 — 0.638 0.206 0.471 0.097
»3 France 0.359 0.345 0.673 — 0.054 0.391 0.092
E Germany -0.199 0.013 0.285 0.061 — 0.066 -0.139
'OE Ttaly 0.222 0.306 0.597 0.652 0.256 — 0.047
UK 0.326 0.551 0.355 0.411 -0.005 0.340 —
B. Regressions of Country-Specific Consumption Growth on Country-Specific Output Growth
PWT
Canada U.S. Japan France Germany Italy UK Pooled®
b 0.758 0.645 0.883 0.810 0915 0.757 1.024 0.969
\’StEa“da’d (0.083) (0.087)  (0.711)  (0.139) (0.038) (0.121) (0.113) (0.028)
rror

@ Corrected for heteroskedasticity.

Notes: Data are pooled for 72 countries rated C- or better in Penn World Tables for 1950 to 1992.

consumption growth. The matrix also
shows the same correlations for output
growth rates in the lower right half. As
this table shows, consumption correla-
tions are low, typically less than 0.5. On
the other hand, output correlations are
generally higher. Backus, Kehoe, and
Kydland (1992) noted this pattern of
correlations and pointed out its coun-
terintuitive implications. If countries
experience different output shocks,
then output may potentially have low
correlations across countries. However,
individuals in different countries should
optimally diversify their domestic out-
put risk by purchasing claims on other
countries’ output. In this case, con-
sumption growth rates should have a
high correlation even when output
growth rates do not. Clearly, the evi-
dence in Table 1 shows the opposite
pattern. Consumption growth rates have

a lower correlation (shown in the upper
triangular portion) than output (shown
in the lower triangular portion). This
pattern is difficult to reconcile with
risk-sharing.

Panel B of Table 1 shows an alterna-
tive way to view this phenomenon. Con-
sumption growth rates, Aci for each
country i at time t, are regressed on a
common world time effect 6,(t) and out-
put growth rates, Ay; for country i at
time ¢:

Ac)=0,(t) + bAy] + uf

This regression therefore gives the
relationship between country-specific
(domestic minus world) consumption
growth and country-specific (domestic
minus world) output growth. Under
perfect risk-sharing, idiosyncratic con-
sumption growth will be uncorrelated
with the idiosyncratic output growth.
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Therefore, that
b = 0.

Panel B of Table 1 shows the results
of these regressions for the Group of
Seven countries. As the numbers show,
the hypothesis is strongly rejected.
Idiosyncratic consumption appears to
move quite closely with idiosyncratic
output in a country. Estimates of b
range from 0.645 for the US to 1.024
for the UK. The table also shows an
aggregate estimate for 72 countries
from the Penn World Tables.” This
coefficient estimate is also clearly sig-
nificantly different than zero. I call this
sensitivity of consumption—in—excess—of—
world-consumption to output-in-excess-
of-world-output the “consumption home
bias.”

In this essay, I examine three main
explanations for equity home bias and
consumption home bias and discuss why
none of these have delivered a defini-
tive answer so far. For equity home
bias, the explanations are: (1) home as-
sets provide better hedges against home
country-specific risks; (2) the costs to
diversification exceed the gains; and (3)
statistical measurement problems imply
there is no real home bias. I then turn
to explanations of home bias grounded
in the consumption literature that indi-
rectly also provide explanations for
“consumption home bias.” These expla-
nations follow the same three categories
as equity home bias, although specific
issues differ. For example, for the first
explanation, home assets are presumed
to be better hedges against the risk
from uncertainty in home nontradeable
goods consumption.

The structure of this essay is as fol-
lows. I first discuss equity home bias in
Section 2 and then consumption home

risk-sharing implies

" Following recent empirical work on risk-shar-
ing, I chose those countries with data quality rated
C- and better (Maurice Obstfeld 1994b and Linda
Tesar 1995)

bias in Section 3. For each of the two
literatures, I first illustrate the bias with
a simple standard model, as well as
describe the model’s implied pricing
relationships for international equity
returns. I then examine the three home
bias explanations described above. In
Section 4, I summarize what the pro-
fession has learned from attempts to
explain home bias.

This essay concerns many of the ideas
in the current literature on home bias
in equities and consumption. However,
given the breadth of the two literatures
and my own space constraints, this es-
say is neither comprehensive nor a bib-
liography of current research in the
area. As such, I exclude many important
and useful papers, with apologies to
their authors.8

2. Home Bias Observed in International
Equity Markets

The home bias in international capi-
tal markets was first noted in the fi-
nance literature. In this literature, stock
returns are treated as exogenous, an as-
sumption I maintain in my discussion of
the equity home bias. Also, I focus here
upon equity markets and do not discuss
international bond markets.9

2.1 The Bias Implied by a Standard
CAPM Model

Below, I use a simple mean-variance
model to explain the equity home bias
puzzle. To understand the relationship
between these means and variances in
international markets, Panel A of Table
2 provides summary information about

8 For some surveys related to parts of this essay,
see Tesar (1995), Rene Stulz (1994), and Lewis
(1995).

91 maintain this focus only for expositional sim-
plicity. Papers such as Tesar and Ingrid Werner
(1995) show that home bias appears in bonds as
well as equity, further deepening the home bias
puzzle.
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TABLE 2
HOME BIAS IN INTERNATIONAL EQUITY MARKETS

A. Summary Statistics for Returns

UsS Canada

France Germany Ttaly Japan UK EAFE
1. Means® 11.14 9.59 11.63 11.32 5.81 14.03 12.62 12,12
2. Standard 15.07 18.66 23.33 20.28 26.18 22.50 23.97 16.85
Deviation #
3 Correlation
Matrix:
us 1.00 0.70 0.44 0.36 0.22 0.26 0.51 0.48
Canada — 1.00 043 0.31 0.29 0.27 0.52 0.49
France — — 1.00 0.60 0.42 0.39 0.54 0.65
Germany — — — 1.00 0.37 0.37 0.43 0.62
Italy — — — — 1.00 0.38 0.35 051
Japan — — — — — 1.00 0.36 0.86
UK — — — — — — 1.00 0.71
EAFE — — — — — — — 1.00
B. Foreign Portfolio Shares in Percent of Wealth
Fory= Minimum
Actual 1 2 3 10 Variance
¥/ 8.00 759 57.7 51.6 43.1 39.5

Notes: Data in Panel A are monthly dollar indexes including reinvested dividends from Morgan Stanley. Panel B
shares are calculated from the summary statistics in Panel A together with a relative risk aversion parameter (y)

using equation (3) in the text.
¢ Annualized Mean Dollar Monthly Returns.
# Annualized Standard Deviation of Monthly Retums.

some of these variables. These returns
are for market indexes of the Group of
Seven countries and the non-US index
EAFE from Morgan Stanley over the
period from January 1970 to December
1996. The US index and the EAFE in-
dex are the same series used to con-
struct Figure 1. Dividends are rein-
vested to obtain the local stock market
index and, thus, the local returns in-
clude dividends and capital gains or
losses. The index is also converted into
dollars so that the dollar returns contain
gains or losses on both the local stock
market and exchange rate changes.

Row 1 of Panel A gives the mean re-
turns in percent per annum over the

sample period. These means range from
5.81 percent for Italy to 14.03 percent
for Japan. The row also gives the mean
return for the EAFE index.

Row 2 provides the standard devia-
tions of these annualized returns. The
standard deviation for the US market,
given by the S&P 500, is the lowest.
The lower standard deviation for the US
is easy to understand. Variability in US
returns depends only upon the stock
market, while the returns on foreign
stocks have two components of risk: the
variability of the stock market in the re-
spective country and the variability of
the US dollar exchange rate against the
foreign currency.
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Row 3 reports the correlation matrix
of all seven countries and the EAFE.
As this evidence suggests, the correla-
tions between home and foreign equity
are all less than one, and often less
than 0.5. The correlation between the
US market and the EAFE is only 0.48.
This low correlation between home
and foreign returns is the source of
much of the gains to international
diversification.

In this part of the essay, I begin by
describing the standard equity home
bias puzzle, using a simple two-country
example. For this purpose, I treat the
US market as the domestic asset and
the EAFE as the foreign asset. How-
ever, this assumption is only made for
simplicity, as most of the literature has
studied the more general case when
individuals may invest in multiple as-
sets in many countries (Michael Adler
and Bernard Dumas 1983; Rene Stulz
1981b).

The basic model derives from the
standard mean-variance framework
modified to include foreign securities.!?
Suppose domestic investors have access
to two risky assets, a domestic eqmtv
and a forelgn equity. The domestic in-
vestor chooses the proportion of his
wealth portfolio that he holds in foreign
equity, ¥/ (and therefore also the pro-
portion that he holds in domestic eq-
uity, 1-y/) His objective function is
given by:

V=V(EW, 1, Var(W;, 1))
where V1 >0, and Vo< 0. (1)

where W, is real wealth at time ¢, E/() is
the expectations operator conditional
upon information known at time ¢, and
Var(-) is the variance-covariance matrix
operator. Thus, the investor’s objective

10The following model may be viewed as a sim-
phfled version of the international capital asset
pricing models under purchasing power parity
such as in Bruno Solnik (1974b.

function is increasing in the mean of
wealth but decreasing in its variability.
So this investor will maximize (1) with
respect to the vector of portfolio shares,
%= x) where x'+y/=1. Then if the
return vector is defined as r, = (/7.r))", the
mean and variance of wealth can be
written as:!!

EW, 1 =W, (1+X1Errw1)

Var(W; 1) = Wi Var(x:'ri+ ) 2)

= “’?’X;"J(Ir(zf + ])Zf.

Note that the portfolio variance has a
nonlinear relationship with mean-returns
as portfolio shares, x!, vary. This non-
linearity comes from the lack of perfect
correlahon between home and foreign
equity returns noted in Table 2, Panel
A. Substituting E;W,,, and Var (W)
into (1) and maximizing the resulting ex-
pression with respect to x.. implies the
first-order condition:

S _ (Efrf+ . El""{'+ /Y + 0)21 — Oif

Xi = Var(rf =¥y (3)
where y is the parameter of relative risk
aversion, —2 V> W/Vi. Also, of and o7
are the variances of the domestic and
foreign real stock returns to the do-
mestic investor, respectively. The covari-
ance between these returns is given by
Ohf.

There is a straightforward interpreta-
tion to this demand function given by
Adler and Dumas (1983). The first term
on the right-hand side represents the
demand arising from higher potential
returns from the foreign stock. The
lower is risk aversion, the lower is ¥y,

Var(rf — 1)

I Clearly, returns i are measured in real terms.
This definition is inconsistent with using nominal
dollar returns as in Figure 1 and Table 2. How-
ever, as I discuss below, inflation risk is small rela-
tive to equity and currency risk, and cannot account
for home bias. Therefore, I ignore this distinction
here for the sake of simplicity, but emphasize the
distinction where important below.
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and hence the greater the response of
demand to higher expected returns. On
the other hand, as y increases, the im-
portance of relative returns across
countries declines. In the limiting case
when y equals infinity and investors are
infinitely risk averse, this first term dis-
appears and the demand for foreign
equities reduces to the second term.

This second term is the portfolio
share that minimizes the variance of the
wealth portfolio. Thus, in general, the
demand for foreign stocks depends
upon a combination of the risky port-
folio share given by the first term and
the minimum variance portfolio given
by the second term.

Table 2, Panel B shows the optimal
portfolio shares based upon US and for-
eign (EAFE) returns. The table reports
these calculations under various as-
sumptions about risk aversion. When
risk aversion is low at 1, the investor
places almost 76 percent of his portfolio
in foreign assets since they earn a
higher expected return. However, as
risk aversion increases, this share de-
creases as well until the minimum vari-
ance portfolio of 39.5 percent foreign
given by the point B in Figure 1.

While the foreign share in the mini-
mum-variance portfolio is about 40 per-
cent, the observed foreign portfolio
share is only 8 percent. Clearly, no de-
gree of risk intolerance can justify such
a low level of foreign portfolio alloca-
tion. Thus, these numbers suggest the
presence of home bias.

2.1.1 Examining the Pricing Relationships

This CAPM framework presumes in-
ternational capital markets are inte-
grated so that domestic investors can
hold foreign equities. One indirect ap-
proach to examining home bias is to
study whether the pricing relation-
ships consistent with no home bias are
maintained. If so, it might be argued

that home bias in holdings of stocks
is relatively unimportant, since equity
trade appears to generate pricing re-
lationships consistent with integrated
markets. If not, international capital
markets are often perceived to be
“segmented” into domestic markets.

Using this approach, how should equity
returns be related across countries in
the absence of home bias? The simple
model above can be used to answer
this question when capital markets
and goods markets are internationally
integrated.

When the optimal portfolio shares
hold in equilibrium, an international
CAPM determines the relationship be-
tween individual equity returns and
the returns on the market portfolio. In
the international context, the world
market portfolio returns, r¢, are given
by the equilibrium holdings of portfolio
shares times their respective returns:
Eiri,y =X Egt+1. Substituting this defi-
nition into the portfolio allocation
decision in (3) implies:

Ef(rf+ 1 rfh+ =Y COQ(T’{+ 1 rth+ IRy} (4)
which can be rewritten as:
E(f 1 -l ) =aBrone (&)

where By_j .« = Cov(r{, | — rl,\, riy)/
Var (r“,) and a is a constant. Thus,
stocks are priced according to their “be-
tas” with the market portfolio, given
here as the world portfolio.

This international CAPM imbeds the
assumption that capital and goods mar-
kets are integrated. To see why, note
that individual investors are assumed to
have the same portfolio demand for
home and foreign assets, x! and Xl
Therefore, domestic and foreign inves-
tors see real returns in the same way.
For this assumption to be true, returns
must have the same purchasing power
in each country. Thus, not only must
nominal returns be equalized, but also
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goods markets must be equalized
through purchasing power parity.

Studies of the pricing relationships
have taken at least two (non-mutually
exclusive) forms. First, some use a mea-
sure of the world market return, ¢, and
ask whether the B’s of domestic returns
on the world market explain domestic
returns. The evidence from this eclectic
literature is mixed.!2 The precise form
of the pricing relationship among re-
turns is usually rejected by the data.
On the other hand, domestic returns
move significantly with foreign returns.
This evidence suggests that domestic
and international equity markets are not
completely segmented.

A second form, called a factor model,
avoids specifying a world market return
by simply studying the co-movements of
returns. To see this relationship, look
again at equation (4"). The model pre-
dicts that returns should move together
in proportion to their betas with the
world market portfolio. However, these
constraints are almost always rejected
by the data.!3 On the other hand, factor
models that allow for more than one
beta often explain returns better.

Thus, the evidence for the interna-
tional CAPM under integrated markets
appears to be mixed at best. The most
positive evidence comes from the abil-
ity for international returns to explain
domestic return movements. However,
it could be argued that this behavior is
explained by reasons having nothing

necessarily to do with the international
CAPM .14

12 For example see Campbell Harvey (1991) and
Fama and French (forthcommg) Early empirical
studies of an unconditional version of the interna-
tional CAPM include Solnik (1974a) and Richard
Stehle (1977).

17 See for example Geert Bekaert and Robert
Hodrick (1992) and Wayne Ferson and Harvey
(1993).

4 For example, Mervyn King and Sushil
Wadhwani (1990) find international transmission
effects between equity markets following the

On the other hand, there is an impor-
tant restrictive assumption underlying
this pricing relationship. The model
assumes that real returns are per-
ceived the same by all investors regard-
less of their country of residence. I
describe the implications of relaxing
this assumption next.

2.2 Equity Home Bias Explanations

2.2.1 Hedging Home Risks
with Home Equity

One explanation for the observation
of equity home bias is that domestic
equities provide a better hedge for risks
that are specific to the home country.
Here I describe three types of hedge
demands discussed in the literature:
first, hedges against domestic inflation;
second, hedges against wealth that is
not traded in capital markets, such as
human capital; and third, hedges with
foreign returns implicit in equities of
domestic firms that have overseas op-
erations. In the discussion on consump-
tion home bias in the next section, 1
also consider nontradeable goods and
leisure.

To understand the first source of risk,
note again that the framework above as-
sumed that all investors perceive the
same real returns since currency-
adjusted inflation rates are equalized
through purchasing power parity. How-
ever, a large empirical literature has de-
cisively rejected the hypothesis of pur-
chasing power parity except perhaps in
the very long run (Kenneth Froot and
Kenneth Rogoff 1995). Thus, it would
seem important to allow goods prices
and, hence, inflation rates to differ
across countries.

Allowing for deviations from purchas-
ing power parity introduces a demand

October 1987 crash and argue that these effects
result from traders with imperfect information
rationally trying to learn the true equity values.
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for international securities to hedge do-
mestic inflation risk (Adler and Dumas
1983). This hedge demand differs
across countries and breaks the single
beta link across equity returns de-
scribed above. One implication of this
model is that returns will follow
multiple beta models, consistent with
some of the empirical findings in the
literature.

To illustrate the basic effects of de-
viations from purchasing power parity
on the international CAPM, T modify
the simple two-country model found in
equation (4). Instead of assuming that
these returns are the same across the
home and foreign investors, I now dis-
tinguish equation (3) as the solution to
the optimal portfolio for the domestic
investor only.15

Consider now the demand for foreign
stocks by residents in the foreign coun-
try. The foreigner’s portfolio optimiza-
tion follows thc same steps as the
domestic resident, except that the
foreigner views real returns in units of
his own domestic price level. T now de-
fine ri% and rif as the real returns to the
foreigners of the home equity and for-
eign equity, respectively. Then these re-
turns have the following (approximate)
relationship with the domestic returns:
ril=ri+m — w7 — As;, where m and m* are
the inflation rates in the home and for-
eign countries, respectively, and where
As; is the first-difference of the loga-
rithm of the price of foreign currency in
terms of domestic currency.!® Notice
that under purchasing power parity,

>The original model by Adler and Dumas
(1983) allows for N countries with investment in N
risk-free rates as well as N equity markets. The
empirical evidence described below also allows for
this more general analysis. I describe the two asset
model only for expositional simplicity.

I61f R is the nominal return in local currency
returns, then ' =Rf-n, and r"=R}-As -7}
Similarly, = R{f+ Asp-n; and rif = R{-r}. Thus,
SR A A

T —m; —As; =0, so that the distinction
between domestic and foreign real
returns is unnecessary in this case.
Defining the foreigner’s portfolio
share of foreign equity as y* and the
deviation from purchasing power parity
as &=T—7; —As;, the analogue of
equation (3) to the foreign investor is:

_ (EBerly = Ea} )Y (0F -0
Var (r/—rh) Var (rf—rh)
_ Cov(er+1, Ff+ 17 rrh+ v
Var (rf — 1)

X

(5)

The first two components represent the
same portfolio demands as for the do-
mestic investor. These components are,
respectively, the speculative portfolio
and a hedge portfolio.

Foreigner demand for foreign equity
also includes a third component, how-
ever. This component depends upon the
covariance between the deviation from
purchasing power parity, €, and the
excess return of the foreign relative to
the domestic return. This last term
represents the demand to hold the
equity combination that hedges pur-
chasing power parity deviations. A nega-
tive innovation to € holding constant
home inflation © represents higher for-
eign inflation measured in home cur-
rency, T +As;. Thus, if the covariance
between € and foreign excess returns is
negative, foreign inflation rises when
the foreign return rises, so that foreign
equity provides a natural inflation
hedge to foreigners. Therefore, the
covariance between £ and excess re-
turns enters into the demand equation
for foreign equities with a negative
sign. The sum of the last two compo-
nents represents the minimum variance
portfolio from the point of view of the
foreign investor.

Equating the total demand for the
foreign stocks with the total supply for for-
eign stocks determines the equilibrium
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relationship among stock returns. De-
fining o and @; as the shares of domestic
and foreign wealth in the total world
wealth, respectively, the market clearing
condition is given by:

o)} + o; xif =¢f (6)

where ¢f is the share of foreign equity in
world wealth. Substituting equations (3)
and (5) into (6) and subsuming the time
subscripts, the home bias in the foreign
country can be written:

' —ef = —(1 - @) Couv(e, rf — r)
/Var (=) (7)

As described above, when Cou(e, f — ')
<0 deviations in PPP may explain home
bias by foreigners so that x—e/>0; i.e.,
foreigners hold a disproportionately
large share of their own equities.

Ian Cooper and Evi Kaplanis (1994)
use data on foreign equity holdings
across eight countries to ask whether in-
flation hedge motives can explain home
bias. They find that the model is re-
jected and that sometimes the hedge
motives are in the opposite direction to
explain home bias.

Thus, PPP deviations do not seem to
explain the home bias phenomenon.

The Adler and Dumas (1983) model
also has implications for returns. Substi-
tuting equations (3) and (5) into (6) and
solving for returns implies:

Er| = Emby =yCou(r], | —rhy, ri))
+yw; Cov(r] y =rfrr ee)  (8)

=ai B/‘-—]z.u' +az 0f Bf—h.s

where Brie = Cotr{. ~ rly1, €+1)/
Var(g;+1) measuring the exposure of for-
eign equity to PPP deviations, and Bp.
is the “beta” exposure to the world mar-
ket, as before, and a1, a2 are constants.
Thus, international returns depend upon
the foreign inflation hedge portfolio
weighted by the foreign share in world
wealth.

When returns depend upon country-
specific inflation hedge portfolios, it is
clear that the simple single beta model
described in equation (4) no longer
holds. Rather, returns are driven by in-
flation risk “betas” that are specific to
individual countries. In this simplified
two-country version, the inflation hedge
implies only one additional beta. How-
ever, the original Adler and Dumas
(1983) model shows more generally that
world equity returns depend upon a
vector of country shares in world wealth
according to their PPP hedges. Hence,
returns depend upon multiple betas.

The typical finding that single beta
models of international stock returns
are rejected in favor of multiple beta
models provides some indirect support
for this model. Furthermore., recent
research suggests that inflation and ex-
change rate risks are priced into inter-
national equity returns both condition-
ally (Bernard Dumas and Solnik 1995)
and unconditionally (Maria Vassalou
1997). What this evidence says about
equity home bias is unclear, however,
given the inability of these risks to
explain home asset allocation.

A second source of country-specific
risks that could potentially explain
home bias arises from components of
wealth that are not traded in financial
markets, especially human capital. This
explanation notes that the capital asset
pricing model implicitly assumes that
all wealth is liquid and tradeable. Thus,
the CAPM is typically measured with
respect to a market portfolio of stocks
and perhaps bonds. On the other hand,
important components of wealth are not
liquid, and still other components are
not tradeable at all. Therefore, the
question is: do these nontradeable as-
sets provide a rationale for domestic
residents to hold a disproportionately
large share of their wealth in the
domestic market?
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Human capital is often considered the
largest component of nonmarketable
wealth. However, omission of this asset
from the analysis turns out to worsen the
home bias puzzle rather than help re-
solve it. Marianne Baxter and Jermann
(1997) show that domestic human capi-
tal returns are highly correlated with the
domestic stock market returns but not
with foreign stock returns. Since human
capital is nonmarketable, the observation
implies that domestic investors should not
only hold the foreign stock, they should
short the domestic portfolio to put more
of their wealth into the foreign stock.
Therefore, the home bias puzzle is even
worse than the standard puzzle posed
above. Indeed, as long as nonmarket-
able wealth is more highly correlated
with the domestic market than with the
foreign market, this explanation cannot
help explain the home bias puzzle.

Finally, a third explanation for home
bias based upon country-specific risks
argues that the diversification potential from
foreign equities are already contained
in domestic equities. Thus, US investors
don’t need to hold foreign stocks to gain
the benefits of foreign diversification.
After all, it is reasoned, the US has many
large multinational firms. These firms
have foreign operations, and thereby
provide the equity holder with returns
that depend upon foreign economies.

While this argument seems plausible,
it does not hold up empirically. The
stocks of multinationals usually move
quite closely with their respective na-
tional market indexes. Indeed, studies
have shown that the betas of these
stocks with respect to their own mar-
kets are usually relatively close to one.
Therefore, the multinationals provide
little better diversification than the
domestic market.!¥

17 Some evidence for the importance of national
factors is provided by Bertrand Jacquillat and

When viewed in light of the evidence
described earlier, this result is perhaps
not surprising. Many multinational
firms are important components of the
domestic stock market index. There-
fore, the low correlation between these
indexes and foreign stocks must arise
from the importance of foreign stocks
themselves, not multinational stocks
that are correlated with the domestic
index. The international diversification
gains require holdings of foreign assets
that are not a part of the domestic
index.

In sum, explanations of home bias
based upon the hedge properties of do-
mestic equities do not seem to explain
home bias towards domestic assets. In
some cases when hedges against domes-
tic country-specific risks are better
hedged with foreign stocks, this type of
explanation can actually deepen the
home bias puzzle.

2.2.2 Diversification Costs Exceed the Gains

An alternative explanation for equity
home bias is that the gains from diver-
sifying abroad are insufficient to war-
rant the costs involved. However, the

gains from international diversifica-
tion of stock portfolios appear to be
large.18

To understand the source of these
gains, consider Figure 1 again. In mov-
ing from the position corresponding to
100 percent domestic stocks to the port-
folio shares corresponding to point C,
the investor will gain an expected 80 ba-
sis points per year without sacrificing
higher variance. Alternatively, by mov-
ing from 100 percent US stocks to point
B, the domestic investor will reduce the
standard deviation of his portfolio by

Solnik (1978) and Steven Heston and Geert
Roewenhoerst (1994).

1S For an early reference, see Levy and Sarnat
(1970), or more recently, Robert Grauer and Nils
Hakansson (1987).
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about 1.5 percentage points and in-
crease his expected return by 50 basis
points. Clearly, all portfolio shares rep-
resented by points C to 100 percent
foreign stocks correspond to gains in
terms of higher expected returns. From
B to C, these gains arise from lower
variability as well.

The decision of what foreign port-
folio share the domestic investor should
choose depends upon his utility func-
tion.1¥ Solving for this optimal alloca-
tion with different values of relative
risk aversion implies gains ranging from
20 percent to near 100 percent of life-
time consumption (Lewis forthcoming).
Therefore, the costs of holding foreign
stocks must be extremely large to dis-
suade an efficient domestic investor
from foreign diversification.

On the other hand, if the costs of ac-
quiring and/or holding foreign equities
are sufficiently high, then investors may
be induced to keep their savings at
home. The costs of international diver-
sification include international taxes,
informational costs, and other barriers
to trade equity (Cooper and Kaplanis
1986).

To understand how taxes or costs can
affect foreign holdings, consider the op-
timal allocation of foreign stocks to do-
mestic residents as implied by equation
(3). Suppose now that taxes or costs on
foreign holdings can be represented by
a constant proportional fee, T, per pe-
riod on the holdings of foreign equities.
Clearly, this characterization represents
an over-simplification of all possible
taxes or costs, but it conveniently

19An alternative approach is to examine the
portfolio combination where the risk-free rate line
is tangent to the portfolio opportunity set in Fig-
ure 1, the so-called “tangency portfolio.” Since I
am focusing upon equities and not bonds, I do not
directly address the tangency portfolio in this es-
say. However, I discuss below some empirical esti-
mates of the extent of equity home bias which use
the tangency portfolio.

demonstrates the effects of taxes. In
this case, the expected returns on the
foreign equity are Erl.;—1, so that
equation(3)canberewritten:

f_ (Eﬂ‘{[+1 —T—Euaf, )/Y

t

Var(ry, —ry)
O} — Oy,
+ E 7.~ Ol ) (9)
Var(ry, — ry)

As the costs or taxes T increase, the do-
mestic holdings of foreign stocks de-
crease. Theoretical studies have clarified
the relationship between returns and
taxes.20 Some empirical evidence has
suggested that markets are segmented
due to taxes and other restrictions.2!

Indeed, governmental capital controls
have historically generated significant
hurdles to international investment.
Under the Bretton Woods system, these
controls were often imposed to help
maintain some short term autonomy of
monetary policy. Following the break-
down of this system, many countries
maintained taxes and other restrictions
on international investment into the
1980s and even the early 1990s. More
recently, however, the international
trend has been toward more deregu-
lation among both the capital markets
of developed countries and the devel-
oping countries’ so-called “emerging
markets.”

If governmental restrictions had been
an impediment to investment, then the
dismantling of these restrictions ought
to increase foreign investment. This for-
eign investment increase should be par-
ticularly strong among investors with
relatively low costs of transacting in fi-
nancial markets such as institutional in-
vestors. Indirect evidence for changes
of foreign investment over time for

20 These papers include Fischer Black (1974),
Stulz (1981a), and Vihang Errunza and Etienne
Losq (1989).

21'For instance, Errunza and Losq (1985) test a
restricted version of the Stulz (1981a) model.
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TABLE 3
INSTITUTIONAL INVESTORS HOLDINGS OF FOREIGN SECURITIES
(in percent of total assets)

1980 1988 1990 1991 1992 1993
Pension funds
Canada 4.1 5.3 5.8 85 10.2 10.3
Germany — 38 4.3 4.5 4.3 45
Japan 0.5 6.3 72 84 84 9.0
United Kingdom 10.1 16.5 18.0 20.8 22.0 19.7
United States 0.7 2.7 4.2 41 4.6 5.7
Mutual funds
Canada 199 19.5 175 16.2 16.7 171
Germany — — 56.3 53.5 476 45.2
Japan! -— 9.1 79 13.0 9.9 —
United Kingdom — —— 37.1 39.2 379 36.0
United States — — — 6.6 —_ 10.1

Source: International Monetary Fund, Capital Markets, 1995.

I Investment trusts.

these investors is given in Table 3 and
Figure 2. From 1980 to 1990 and then
to 1993, the foreign securities portion
of pension funds increased for all coun-
tries considered. This increase is par-
ticularly striking since pension fund
managers are often restricted in the size
of their foreign portfolio allocations.

On the other hand, the data generally
suggest that home bias is still prevalent,
even among institutional investors. Evi-
dence for a rise in foreign holdings by
mutual funds is more mixed than for
pension funds. With the exception of
the US, the foreign allocation of mutual
funds has either remained about the
same or even declined in the case of
Germany. Moreover, the foreign share
of both mutual funds and pension funds
are quite low in the US at 10 percent
and 5.7 percent, respectively.

Another way to examine whether re-
strictions affect portfolio allocation is to
examine securities prices from coun-
tries where these restrictions are preva-
lent, such as in emerging markets. This

evidence suggests that the capital re-
strictions have been binding on foreign
investors. Empirical studies show that
deviations between the value of equities
on domestic markets relative to inter-
national markets decline once interna-
tional capital market liberalization is
introduced and vice versa (Catherine
Bonser-Neal et al. 1990; Gikas Hardou-
velis, Rafael La Porta, and Thierry
Wizman 1994; and Stijn Claessens and
Moon Whoan Rhee 1994).

An alternative cost of foreign invest-
ment is the cost to domestic residents
of acquiring information about foreign
equity markets (Thomas Gehrig 1993;
Brennan and Cao 1997). Equity invest-
ment in foreign companies that are not
cross-listed in domestic markets re-
quires understanding foreign account-
ing practices and corporate relation-
ships, mnot to mention the legal
environment. Some indirect evidence
points to the importance of these infor-
mational costs. For example, Jun-Koo
Kang and Stulz (1997) find that foreign
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United States

Figure 2. Pension Funds: Foreign Securities as Percent of Total Assets

investors primarily invest in stocks of
]apanese companies that are better
known to foreign investors, even when
the expected returns are lower than
returns on other Japanese stocks.

Taken together, the evidence sug-
gests that government restrictions and
information costs can be important for
explaining why the portfolios of domes-
tic residents in developing, relatively
unrestricted countries may be biased
away from holdings of equities in
emerging markets. On the other hand,
this argument is more difficult to make
for the equities of developed countries
that do not face these restrictions. As
we have seen, the US demonstrates a
strong “home bias” in equity holdings
with developed countries such as Ger-
many and the UK, yet these countries
do not impose significant restrictions on
capital account movements. Moreover,
the costs of acquiring information on at
least some firms in these countries do
not appear large, particularly for insti-
tutional investors and for foreign stocks

that are traded in the US, so-called
ADRs (American Depositary Receipts.)

Additional evidence of this implausi-
bility is provided in Tesar and Werner
(1995). They calculate the turnover rate
for three types of holdings of equities:
domestic resident holdings of domestic
equities, domestic resident holdings of
foreign equities, and foreign resident
holdings of domestic equities. Table 4
reports some of their results. While the
domestic turnover rate averages less
than one, the turnover rates for interna-
tional equity flows is higher. Therefore,
the flows of capital on international eq-
uity transactions tend to be higher than
those on domestic flows. Significant re-
strictions on international transactions
would suggest the opposite pattern. Al-
though this evidence does not provide
any standard errors and therefore
should be interpreted with caution, it
suggests that international equity trans-
actions are not significantly impeded
among these countries.

Indeed, cross-border equity flows
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TABLE 4
DOMESTIC AND FOREIGN TURNOVER OF STOCK OWNERSHIP

Domestic Equity Held Foreign Equity Held Domestic Equity Held
Country by Domestic Resident by Domestic Resident by Foreign Resident
Canada 0.61 77 22
UK 0.77 NA 14
UsS 107 - 2.5 16

Source: Tesar and Werner (1995).

have been quite large over the past de-
cade or so. Table 5 shows the large
magnitudes of these flows to and from
various parts of the world. For example,
in 1994, US investors acquired 49 bil-
lion dollars worth of equity from abroad
while foreigners bought only 1.8 billion
dollars worth of equity from the US.
These figures also show tremendous
volatility over time. Anecdotal evidence
following the 1995 Mexican and 1997
Asian financial crises also suggest sig-
nificant international movement in capi-
tal. If the costs of foreign investment
are high, the size and variability of
these flows are difficult to justify.

Of course, costs of foreign equity
holdings are in general difficult to as-
sess since investors differ in terms of
their relevant costs. Whatever the rele-
vant costs, it seems likely that these
costs have been declining over time.
Many emerging market governments
have reduced taxes and other restric-
tions on foreign investment. Indeed, a
general liberalization in capital market
restrictions has reduced the taxes to
foreign investments for residents in
most industrialized countries as well.
Furthermore, increased competition in
the mutual fund industry has reduced
the cost to domestic residents of invest-
ing in foreign and international mutual
funds. As a result, the costs captured by
T in equation (9) are generally per-

ceived to be declining over time and, at
any rate, it is difficult to argue that they
exceed the potential benefits of 20 per-
cent to 100 percent of lifetime con-
sumption. Thus, the argument that
costs exceed the gains do not appear
plausible at least for diversification into
developed countries.

On the other hand, information costs
are difficult to examine without knowl-
edge of the information acquisition pro-
cess. One view of information acquisi-
tion might be that it involves studying
returns and asking what the portfolio al-
location might be. This issue is at the
heart of the next explanation for home
bias.

2.2.3 Empir*ical Mismeasurement
of Home Bias

An alternative view of the equity
home bias comes from incorporating
empirical uncertainty into the analysis.
Note that the gains from international
diversification in finance are calculated
from measures of the expected returns
and their variances. These measures are
typically derived from historical means
and variances of returns. However, as
Table 2 demonstrates, the mean returns
for the different markets are quite
volatile. Indeed, casual inspection
would suggest that the mean of the US
market is not statistically significantly
different from the other equity markets.
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TABLE 5
NET CROSSBORDER EQUITY FLOWS'
(in billions of U.S, dollars)

1986 1987 1988

1989 1990 1991 1992 1993 1994

Investor from

North America i -2.2 4.0
United States 2.6 -2.7 2.0
Canada 1.1 0.5 2.1

Japan 8.2 16.9 3.0

Europe 214 9.5 14.4
United Kingdom 8.9 38 9.7

Rest of the world 8.8 =77 114

Equity from

North America 19.8 20.3 -3.7
United States 19.1 16.5 -14
Canada 0.7 3.8 2.3

Japan -15.8 -42.8 6.8

Europe 33.6 297 23.0
United Kingdom 78 195 9.7

Emerging markets 3.3 5.9 35
Hong Kong, China,

and Singapore 2.7 4.8 1.9
Other Pacific Rim
countries 0.7 1.3 0.6
Latin America 0.2 04 0.7
Other? -0.3 -0.6 0.3
Rest of the world 1.0 3.4 32
Total 42.0 16.4 32.9

21.0 12.0 48.3 46.7 89.1 55.0
19.0 10.3 43.3 423 84.8 49.0

2.0 1.8 49 44 4.3 6.0
17.9 6.3 3.6 -3.0 15.3 13.5
38.3 4.6 40.0 8.0 61.0 46.3
242 -0.9 25.6 -3.1 194 142

94  -197 8.7 2.0 30.9 48
138  -159 9.6 -39 32.3 6.3
114 -145 110 —4.1 243 1.8

24 -1.3 -14 0.3 79 45

70  -133 46.8 89 204 455
477 15.9 24.2 25.5 68.5 29.1
11.2 54 58 10.1 19.6 11.1

10.1 13.2 15.8 21.2 62.4 39.9

19 24 39 59 171 9.0
14 15 0.9 5.0 230 7.0
7.0 9.9 11.2 9.6 20.0 14.9
~0.3 -0.6 -0.1 7 22 9.0
8.1 3.3 4.2 2.0 12.3 1.8
86.6 3.2 100.6 53.7 196.3 119.6

Source: IMF Capital Markets Report, 1996
1 The data for 1994 are estimates.
2 Africa, Middle East, and Eastern Europe.

In particular, the mean and standard
deviations on the US market are 11
percent and 15 percent, respectively,
while the same mean and standard
deviations on the EAFE are 12 percent
and 17 percent.22

In the context of Figure 1, the evi-
dence suggests that while points corre-
sponding to 100 percent domestic eq-
uity and 100 percent foreign equity
imply different means and variances,
the hypothesis that they are not statisti-
cally different cannot be rejected. In-

22 The volatility is somewhat lower when returns
are measured as annual averages rather than as
monthly changes as I do here.

deed, the hypothesis that the mean re-
turns are equal to zero cannot be re-
jected either. Therefore, it would seem
necessary to examine the degree of un-
certainty in the estimates of the mean
returns as well as the variances of re-
turns to determine whether home bias
really does exist.

Some recent research examines just
this issue. Geert Bekaert and Michael
Urias (1996) use an estimation approach
that examines whether the sources of
uncertainty contained in foreign returns
are captured or “spanned” by domestic
returns. In particular, they examine the
gains from the point of view of US and
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UK domestic investors of holding
closed-end mutual funds invested in
foreign countries. They find that these
country funds are spanned by the US
market and, hence, cannot reject the
hypothesis that there are no gains to
foreign investment for Americans. This
same hypothesis is rejected for the UK.
Thus, the Bekaert-Urias results would
seem to suggest that home bias can be
explained by statistical uncertainty for
the residents of the US, but not the UK.

Larry Gorman and Bjorn Jorgensen
(1996) examine directly the question of
whether the deviation between ob-
served portfolio weights and optimal
portfolio weights are statistically differ-
ent from each other. They examine op-
timal portfolio allocations from the
point of view of residents in each of the
G-5 countries (US, UK, Germany,
France, and Japan). They examine a
number of different scenarios, finding
somewhat mixed results for the
presence of home bias .23

According to the evidence suggested
in these papers, there may be no home
bias because foreign diversification
does not lead to a statistically signifi-
cant improvement in portfolio perfor-
mance. On the other hand, examina-
tions of statistical significance by the
econometrician as in these studies lead
to other questions such as: what does
the investor do when confronted with
estimation errors? If he cannot reject
the null hypothesis of no improvement
in diversification, does he place all of
his portfolio in domestic assets alone?
And if he rejects the null, does he treat
the point estimates of means and vari-

23 For example, when solving for the optimal do-
mestic weight relative to foreign weight, Gorman
and Jorgensen generally reject the hypothesis of
no home bias, except for the US. When allowing
for multiple allocations and frictions such as bid-
ask spreads, the additional sources of uncertainty
imply that the hypothesis of no home bias for the
US cannot be rejected.

ances as the truth in determining his
portfolio allocation?

Bayesian portfolio analysis provides a
framework for answering these ques-
tions (Roger Klein and Vijay Bawa
1977). In this framework, the investor
has prior views about means and vari-
ances of returns, updates those views as
he observes new data and then makes a
portfolio allocation decision. Pastor
(1998) has recently applied Bayesian
portfolio decisions to the home bias
question. Specifically, Pastor examines
the case of a US investor who must
decide between US and foreign equity
markets. Before looking at the data, the
investor believes that the risk-adjusted
mean of foreign returns in excess of
domestic returns is zero. This investor
could be viewed as one whose prior
beliefs are that he can do no better than
the domestic market. Pastor then con-
siders how the portfolio allocation of
this investor into foreign equities will
change as his prior views on the vari-
ability of these returns increase. While
the standard deviation of foreign risk-
adjusted excess returns in the data ex-
ceeds 3 percent per annum, Pastor finds
that the investor’s prior view about the
distribution must be no greater than 1
percent per annum to explain US home
bias. Moreover, an investor with diffuse
views about foreign returns would place
47 percent of his portfolio in foreign
equities, far exceeding the observed
share of 8 percent.

Thus, a Bayesian approach that incor-
porates estimation risk into the port-
folio analysis suggests that difficulties
in empirical measurement do not neces-
sarily explain home bias. Indeed,
greater uncertainty about foreign re-
turns may induce the investor to pay
more attention to the data and allocate
more of his wealth to foreign equities.
Overall, research that incorporates
estimation risk into portfolio allocation
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is likely to be important in the future,

as the robustness of the specific
assumptions about prior views is
examined.

2.3 Synthesis

Two decades of research on equity
home bias have yet to provide a defini-
tive answer as to why domestic investors
do not invest more heavily in foreign as-
sets. One literature has examined the
degree of integration in markets im-
plied by the international capital asset
pricing model. This literature has pro-
vided useful information about stock
market co-movements and about the
potential importance of currency risk in
the absence of purchasing power parity.
However, since the null hypothesis of
international market integration is usu-
ally imbedded into the empirical stud-
ies, rejections of the international
CAPM do not directly provide evidence
about why home bias appears to exist.
Moreover, evidence suggests that the
portfolio allocation required to hedge
PPP deviations does not provide a
significant demand to hold home
assets and, thus, cannot explain home
bias.

Other explanations for home bias
based upon the hedge properties of do-
mestic equities are similarly unsuccess-
ful in addressing the puzzle. Stories
that rely on alternative ways to hedge
risk without resorting to holdings of
foreign assets either do not improve
the portfolio performance over interna-
tional diversification, as in the case of
multinationals, or else worsen the puz-
zle, as in the case of non-marketable
risks such as human capital. The argu-
ment that the potential gains are not
worth the costs of diversification also
appears to lack credibility. The gains
appear enormous, on the order of 20-
100 percent of permanent consumption,
while the costs apparently do not

keep domestic investors from turning
over foreign securities at a rate 3-7
times the turnover rate of domestic
securities.

A different explanation is suggested
by recent empirical studies that exam-
ine the degree of uncertainty in the op-
timal choice of foreign security hold-
ings. Although a simple comparison of
historical means and variances of do-
mestic and foreign stock returns sug-
gests that the domestic investor should
place a significant fraction of his wealth
in foreign stocks, these calculations do
not include the uncertainty of the esti-
mates of means and variances. Recent
research suggests that once this uncer-
tainty is included, the hypothesis that
portfolios with foreign investments are
not better performers than domestic
portfolios alone cannot be rejected.
This line of research suggests that the
hypothesis that equity home bias does
not exist cannot be rejected, although
the robustness of this result remains to
be seen.

On the other hand, the lack of statis-
tical rejection of home bias leads to the
question of how an investor would allo-
cate his portfolio knowing that he faces
estimation risk. Results based upon this
approach suggest that even an investor
who views foreign returns as uncertain
as seen in the data would hold a sub-
stantially larger fraction of his portfolio
in foreign equity than is observed.
Therefore, this approach would suggest
that home bias remains a puzzle once
investors incorporate estimation risk
into their decisions. As with the statis-
tical analysis of home bias, the robust-
ness of this result remains to be seen as
well.

In the meantime, there are at least
two different issues that arise from this
research to date. First, the standard
investment analysis used to motivate
equity home bias assumes that the
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domestic investor follows a “buy and
hold” strategy. That is, he acquires for-
eign assets and holds them uncondition-
ally over a long run period.

By contrast, the large movements of
capital in and out of emerging markets
during the early 1990s suggest that
many investors do not follow “buy and
hold” strategies. Table 5 shows that
over the 1990s, cross-border equity
flows across countries and, particularly,
into developing countries have been
quite volatile. These different flows in
response to such variables as changes in
US interest rates and individual country
events, such as the Mexican peso crisis
of December 1994, suggest that domes-
tic investors may be trying to follow
market timing strategies. If domestic in-
vestors are following market timing
strategies, then the distribution of the
stock returns themselves suggests com-
plicated issues for optimal portfolio
choice.

Thus, one issue for future research is
to understand who is undertaking the
market-timing strategies. One possibil-
ity is that institutional investors are be-
hind much of these large movements in
capital. If this possibility is indeed true,
then it implies that agency problems be-
tween individual investors and money
managers may be an important piece of
the equity home bias puzzle.

A second issue for future research is
generated by these large capital flows as
well. That is, while foreign equity flows
by domestic residents are large, home
bias says that foreign equity holdings
are small. This observation suggests
that a full explanation of home bias
must reconcile these two seemingly
contradictory observations.

Overall, equity home bias in portfolio
levels remains a puzzle. The tremen-
dous volatility in equity flows may be
viewed as an additional piece of this
already difficult-to-solve puzzle.

3. Home Bias Observed in International
Consumption Movements

Following the initial observation of
home bias in the finance literature
based upon exogenous equity prices,
the international macroeconomics lit-
erature began to examine investor home
bias as well in the 1980s. In this newer
literature, asset prices are typically
treated as endogenous. In particular,
the equity returns are determined by
consumption allocation decisions across
time and states of nature. Thus, the
underlying focus of this macro litera-
ture has been upon consumption behav-
ior. I therefore categorize this research
as “consumption home bias” because
it treats stock returns as indirect
functions of consumption.

In this part of the essay, I examine
the home bias literature grounded in
macroeconomics. I begin by stating
more carefully the consumption home
bias puzzle noted in the introduction. I
then illustrate how the consumption
home bias puzzle has been related to
the equity home bias puzzle in the lit-
erature through pricing behavior. I then
consider the same three explanations
for this consumption home bias as ex-
amined for equities: (1) hedges against
home country-specific risks; (2) diversi-
fication costs exceed the gains; and (3)
statistical measurement problems.

3.1 The Bias Implied by a Standard
Complete Markets Model

To illustrate the basic consumption
home bias puzzle based upon complete
markets, I start with a standard social
planner problem. The first-order con-
ditions of this social planner problem
also give the first-order conditions that
arise when markets are complete and
domestic investors optimally choose
foreign securities. Therefore, this
first-order condition underlies many
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macroeconomics-based studies of the
home bias puzzle.2+

Consider then the social planner’s
problem of maximizing utility over two
countries with representative agents
having utility functions, u(C/(s?)), where j
indexes either the home country, j = h,
or the foreign country, j = f, and st is
the state of the economy realized at
time ¢.25 C/ is an aggregate consumption
good assumed to be tradeable. Since
utility is a function of tradeable con-
sumption alone, individuals care only
about this good. However, the following
analysis would not be affected by allow-
ing consumers to care about non-
tradeable goods or leisure, as long as
utility is separable in tradeable con-
sumption. I will return to the case
where nontradeables are non-separable
in utility below.

Given these assumptions, the social
planner’s objectives are:

Max (AE7 1 p Z m(sh) w(Ch(sh)
[CishI,_, fv st

+ (1= VI pf Ty m(s) u(Chs))
s.t. Ch(st) + Cf(st) < Yh(st) + YI(s') V s (10)
where s' is state s at time ¢, A is the social
planner’s weight on country A utility, p is
the discount rate, and n(s’) is the prob-
ability of state s’. Furthermore, Y/(s) is
country j’s output level of tradeables in
s'. While the Y/ may be viewed as endow-
ments, this view is not necessary since in
a production economy a social planner
would optimize output efficiently over
time and the resulting output levels
would have to satisfy the constraints in
equation (10).

24 See for instance Baxter, Jermann, and Robert
King (1998), and Alan Stockman and Harris Dellas
(1989).

25 As with equity, I assume two countries for ex-
positional simplicity alone. Most of the literature
analyzes the general case with multiple countries
(e.g.. Lewis 1996).
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The first-order conditions with re-
spect to consumption are:
pt Muc(Ci(st)) = u(st) (11)
where M=X for j = h, Mi=(1-2%) for
j=f. uc is the marginal utility with re-
spect to tradeables and n(s") is the La-
grangian multiplier on the consumption
constraint in (10) over the probability of
the state. Taking the ratio of first-order
conditions with respect to consumption
at time t relative to those at ¢ — 1 gives

puc(Cis)) _ _KEH

uc(Cits' =1 pis' =1 (12)
Equation (12) says that the ratio of cur-
rent to future marginal utility of trade-
ables is equal across countries. To sim-
plify notation below, I adopt the notation
that for any variable n,n; = n(s").

I next follow standard practice and

assume that utility has an isoelastic
form such as:

wC)=CH=P/(1 -y (13)
Taking the derivative of equation (13),

substituting the result into (12) and
taking the logarithm implies:

Acl,1=Ad], (14)

where A/ is the growth rate of consump-
tion in country j. Thus, complete mar-
kets together with isoelastic utility im-
plies that consumption growth rates
should be equalized across countries.
The evidence reported in Table 1
soundly rejects this notion. Panel A
shows that the correlations of consump-
tion growth rates across countries tend
to be small. In fact, they are generally
smaller than output growth rates, with
the exception of some cases where con-
sumption and output correlations are
roughly the same. Panel B shows the re-
gression of the country consumption
growth rate on the output growth rate,
each expressed as deviations from the
world growth rate. The hypothesis that
these variables are uncorrelated is
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soundly rejected in all cases. Therefore,
the co-movements in consumption im-
plied by the absence of home bias when
markets are complete do not appear to
hold in the data.

To understand why consumption be-
havior is often related to the equity
home bias puzzle, I continue with the
simple general equilibrium framework
above, but focus upon individual inves-
tor decisions concerning equity. Under
this assumption, optimal international
equity market integration implies that
consumption growth rates are equal-
ized, as noted above. Moreover, this
framework generates pricing relation-
ships among stock prices, providing a
benchmark for empirical studies.

For this purpose, consider again the
world endowment economy described
above with one tradeable, non-durable
good. Each of the countries produces
this good in the amount of Y. The
stream of payments of the endowments
of these goods can be purchased by
buying a share of equity in country j
at price z/ This equity pays out
endowments as dividends.

First consider the price of these
stocks in the absence of trade in world
markets. For country j, the domestic in-
vestor’s decision is restricted to buying
shares in domestic equity or other do-
mestic assets. Maximizing the expected
present value of utility,

E.E7op! UCH)
with respect to consumption of the good,

C/, and the share of domestic equity
gives the first-order condition:26

U(C]) 2 =p EAUCL )Y, + 300 (15)

or, solving (15) in terms of z, the domes-
tic equity price is:

26 This first-order condition can be found by
maximizing the lifetime utility over the shares of
domestic equities, 6,. subject to the constraint that
(7 +6,:/<6;,_1Y/+86,_,z/ (Robert Lucas 1982).

zg:Et Z:’=1qt+‘tytj+r (16)
where ¢:+1 = {p U'(C], ,/U’(C))}. Note that
q: is the real intertemporal marginal rate
of substitution in consumption.

The first order condition given in
(15) is quite general and does not de-
pend upon the specific assumptions of
this model. The real stock price is the
sum of the expected intertemporal mar-
ginal rates of substitution in consump-
tion arising from the future dividend
payments. Due to the generality of this
first-order condition, this stock price
formulation underlies many studies of
equity markets.

Under the specific assumptions of the
endowment economy, the price can be
further solved in terms of the produc-
tion state. In equilibrium, the quantity
of shares must equal one and, in the ab-
sence of investment, consumption
equals production: C}=Y/27 Therefore,
in equilibrium, g:+1= (B U'(Y{, ))/U'(Y])}.
In the absence of trade in international
equity markets, each country holds all
of the stock of its own country and will
consume its own output.

Now consider the price determined
by perfectly integrated world capital
markets. In this case, investors in coun-
try j may choose among foreign equity
holdings in countries i = h, f. The
stock of each country i has a price in
the world stock market of z}. In this
case, as long as countries have the
same iso-elastic utility function, then
all countries will hold the same port-
folio. The common portfolio can be
characterized as a world mutual fund.

Determining the actual portfolio
holdings as well as the consumption lev-
els requires solving for the wealth levels
and, hence, the stock prices of each
country. First, defining the price of the

27Tn the presence of production, the same first
order conditions will hold, but consumption will
not equal output due to capital formation.
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world mutual fund as z; and its dividend
stream as Y;= Yh o+ Y’:, the same steps
may be followed as for the closed econ-
omy case to yield the mutual fund price:

a=E 2 qr+1Yren (17)

where  now  gis1=p U(Y], )/UQX)).
Thus, ¢ is the intertemporal marginal
rate of substitution in consumption de-
rived from world output from time ¢ to
t + 1. Similarly, the price of each coun-
try’s stock on world markets is:

7 =E leqMYy’ﬁx (18)

Each country j will sell its endowment
stream on world markets and receive 7.
Country j will in turn buy shares @ in the
mutual fund at price z. Therefore, coun-
try j will hold shares equal to & = (z//z).
Correspondingly, consumption for coun-
try j will be given by: C/=6Y, Each
country shares in world consumption ac-
cording to its share of wealth as valued
by the world stock market.

Clearly, this result leads to the same
implication for international consumption
co-movements as in the social planner’s
problem. For integrated stock markets
under iso-elastic utility, residents in
different countries share in the world
consumption growth rate and therefore
they have the same consumption growth
rates as given by (14).

On an intuitive level, this discussion
suggests that home bias in the port-
folios of domestic investors would also
mean that consumption growth rates are
also not equalized. If domestic residents
do not hold sufficient claims on foreign
output, then domestic country-specific
consumption movements would likely
be positively correlated with country-
specific output movements as well.
Furthermore, the literature has gone a
step further by suggesting that country-
specific risks that generate departures
from perfect Consumption co-movements
may also explain equity home bias.

This simple intuition can be mislead-
ing, however. As with equity, domestic-
specific hedges do not necessarily imply
the domestic resident should hold more
home assets. Furthermore, home bias
by domestic investors in equity markets
does not necessarily generate home bias
in consumption movements nor vice
versa. I discuss these issues below
after describing the evidence on pricing
relationships next.

3.1.1 Examining the Pricing Relationships

While the endowment economy de-
scribed above is too stylized to take to
the data, the basic asset pricing rela-
tionships hold in much more general
circumstances. Two sets of empirical
studies have tested implications of
the first-order conditions underlying
international equity pricing.

The first set of studies examines pric-
ing relationships that are similar in
structure to the factor models 1 de-
scribed in the context of the interna-
tional CAPM above. There I showed
that the international CAPM under pur-
chasing power parity implies that equity
prices move in proportion to each other
according to their betas with the world
market return. Here 1 show that these
same proportionality restrictions apply
when examining the first-order condi-
tion for general equilibrium equity
pricing based upon consumption.?> In
this context, the implicit risk factor
is not the world market return, but
rather the intertemporal marginal rate
of substitution in consumption.

To see why, note that the first order
condition of intertemporal maximiza-
tion underlying (15) implies that the
following relationship holds:

Efgi+1R.1)=1 V. (19)

28 Lars Hansen and Robert Hodrick (1983) is
the pioneering study in this literature. Lewis
(1995) provides a survey.
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As before, ¢;+1 is the intertemporal
marginal rate of substitution in consump-
tion. I here define R},, as the gross
rate of return on any asset j realized at
time ¢ + 1.29 Since relation (19) holds
for any asset with return j, it also
holds for the risk-free rate, defined as
Rf. Therefore, this equation may be
rewritten:

E g+ 1(Rlé+ 1- R;i 1)
=FE;qgi + 1erf+ 1‘ =0 (20)

where er/, =R}, ,-RY., is the excess
return on asset j over the risk free rate.
Since the conditional expectation of
the risk-free rate is known at time ¢,
equation (20) can be rewritten as:30

Eierf, 1) ==Covler{. 1, qi+ DR,y (21)

For the purposes of this discussion,

suppose that R/ is the return on domes-

tic equity, R". Since (21) holds for any

asset, we may substitute out the risk-

free rate with a foreign equity return,
R/, to get:

Eierf, 1) = [Covlerl, 1. qi+1)
/Cotler!, 1, qi+ DEder{,))  (22)
= (Bug/ Bry)Ederi, )

where B;, is the beta risk sensitivities of
return j with intertemporal marginal util-
ity risk, g. Thus, all returns must move in
proportion to each other according to
the ratios of these betas.

Note that this proportionality restric-
tion of returns is similar to the propor-
tionality between returns in the interna-
tional CAPM relationship in equation
(4”). Therefore, the factor model tests
discussed in Section I could also be in-
terpreted as evidence in favor or against
the first order condition (19).

291 define returns in this way since the first-
order condition is more genera{ than for equity
returns alone. See for examPle Lucas (1982).

30 This step uses the definition of covariances,
E(XY) = EX)E(Y) + Cov(X, Y) forany X and Y.

As noted earlier, the evidence from
this literature rejects the hypothesis
that a single factor of proportionality
drives returns, but instead supports the
view that multiple factors determine
these returns. The main contribution of
this factor model literature seems to be
its characterization of the behavior of
excess returns. As with factor model
tests of the international CAPM, a sin-
gle factor model could be the result of a
general equilibrium pricing relation-
ship, but it could also be due to any
model that suggests a proportional
relationship between returns.

The second set of empirical studies is
based upon the variance-bound tests
developed by Lars Hansen and Ravi
Jaganathan (1991). This framework
provides a useful way to compare the
empirical variability of predictable ex-
cess returns with the implications of
any particular pricing model. Since
the basic framework holds for all
returns, it clearly has implications for
international stock returns as well.

The Hansen-Jaganathan bounds use
combinations of excess returns to pro-
vide a lower bound on the volatility of
the intertemporal marginal rate of
substitution in consumption, ¢:+1. To
see how, rewrite equation (20) using
the Law of Iterated Expectations and
subsuming the superscript j:

E(gi+1eri+1)=0. (23)

Suppose that the intertemporal marginal
rate of substitution can be written as a
linear projection on er; . 1.

qf+1=50+3en+1+er+1, (24)

where ¢+ is the projection error. Then
the OLS estimate of the parameter 8 can
be written:

O =Z"1Cov{(qgt+1, ert+1)
=X 1E(gi+1err+1) (25)
- E(‘?H DE(er: + 1)] = ‘ZflE(C]H E(er; +1)
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where X is the variance of ery +1 (when er
is a vector, Z is the variance-covariance
matrix) and where the seccnd equality
follows by equation (23). Substituting
(25) into (24) above and noting that the
variance of e is positive, we have:

62(qgr +1)
> [E(Qt + D E(en+1) Z- E(ers+1)  (26)

or

o(g:+1)/[E(g: + 1]
> [Eeri+ 1) E(erc+ )] (27)

This inequality, known as the Hansen-
Jaganathan bounds, says that the ratio of
the standard deviation of the intertem-
poral marginal rate of substitution to its
mean must exceed the scaled second
moment of excess returns given by the
right-hand side of equation (27).
Evidence on this relationship pro-
vides a startling contradiction to this in-
equality. Bekaert and Hodrick (1992)
estimate Hansen-Jaganathan bounds us-
ing different measures of returns. For a
combination of equity and foreign ex-
change returns in the US, Japan, UK,
and Germany, they find that the lower
bounds on the right-hand side of (27)
are in the vicinity of 0.6 to 0.7. How-
ever, Geert Bekaert (1994) calculates the
ratio of the 6(¢)/E(g) to be .01 for an
extension of the Lucas (1982) model
with a relative risk aversion parameter
of 2. To obtain values near the Bekaert
and Hodrick (1992) estimates, this risk
aversion coefficient must be aver 140!
Why does the risk aversion coeffi-
cient have to be so large to justify the
high returns? Consider again the first
order condition for returns given in
equation (21). These returns depend
upon the covariance between the return
and the intertemporal marginal rate of
substitution, g. For isoelastic utility,
this marginal rate of substitution is just:
g +1=p(C1+1/Cy7". Since consumption

has a low variance, the only way for the
covariance between returns and ¢ to be
high is if y is sufficiently high.

Thus, a major problem with reconcil-
ing investor home bias with interna-
tional consumption movements is that
the volatility of the implicit intertempo-
ral marginal rate of substitution is not
high enough to explain stock price
movements. This is a common inconsis-
tency in the domestic asset pricing lit-
erature (Rajnish Mehra and Edward
Prescott 1985).

Overall, the empirical evidence on
general equilibrium equity pricing sug-
gests that multiple factors of consump-
tion risk may be necessary to explain
international equity returns. Below, I
examine explanations for equity home
bias based upon consumption. The first
of these explanations can produce
multiple consumption risk factors as
well.

3.2 Consumption Home Bias
Explanations

3.2.1 Hedging Home Nontradeables Risk
with Home Equity

The standard complete markets
framework above presumed that the
consumption good is tradeable across
countries. This assumption led to the
outcome that consumption growth rates
are equalized across countries. Con-
sumption growth rates can differ, how-
ever, if some components of utility are
not internationally tradeable.3!

Including nontradeables can poten-
tially give two results that reconcile
both equity home bias and consumption
home bias. First, the uncertainty from
variation in nontradeable goods can in-
troduce a motive to hedge these risks

3LFor example, see Backus, Kehoe, and Kyd-
land (1992) when this component is leisure
and Alan Stockman and Tesar (1995) when this
component is nontradeable goods.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



596 Journal of Economic Literature, Vol. XXXVII (June 1999)

with domestic assets, thereby explaining
equity home bias. Second, amending
consumption risk-sharing to incorporate
nontradeables implies that aggregate
consumption growth rates will not be
equalized, thereby explaining consump-
tion home bias. Despite the appeal of
this potential explanation, I show below
that nontradeables do not appear to rec-
oncile home bias in either equities or
consumption.

To illustrate how nontradeables af-
fect consumption risk-sharing, I amend
the social planner’s problem in equation
(10) to allow for nontradeable goods,
Ni, and nontradeable leisure, L/, in
country j. The social planner now maxi-
mizes utility over the two countries with
representative agents having utility
functions, u(Ci(s")), Ni(s'), Li(s")), where j
indexes the two countries, and s' is the
state of the economy at time t. CJ as
before is a tradeable consumption good,
but is no longer the only argument in
utility. Labor is immobile internationally
and therefore functions as a non-traded
good. Tradeables and nontradeables are
both nondurable.

Given these assumptions, the social
planner carries out the following opti-
mization problem:

Max
Ci(s") i hf‘v’s’

AZ= 1 pf Zgr m(st) X u(Cl(s"), Ni(st), Li(s"))
+ (1= A) 2= pt Zor () X
u(Cf(st), Ni(s"), L/(s))
(28)

st Ch(sh + Cl(sty S Yh(s!) + Yf(s") V st
Ni(st)) £ YiN(st)
Li(s) < YiL(st) for j=h.f

where as before A is the social planner’s
weight on home country utility, p is the
discount rate, and n(s) is the probability
of state sf. Furthermore, Y/-C(st), Y/-N(s?),

and Y/I(s!) are, respectively, country j’s
production levels of tradeables, non-
tradeables and leisure (the residual of la-
bor) in state s at time ¢. As before, these
quantities may either be endowments or
the results of a production process.

The first-order conditions with re-
spect to tradeables are:

pt N uc(Ci(s), Ni(st), L/(s' )) = u(s")  (29)

where uc is the marginal utility with re-
spect to tradeables and pu(s!) is the La-
grangian multiplier on the tradeables
constraint in (28) over the probability of
the state. In contrast to (11), this first-
order condition depends upon realiza-
tions of nontradeable goods and leisure,
N/ and L/. Intuitively, the quantities of
nontradeables and leisure affect the
marginal utility of tradeables.

Taking the ratio of first-order condi-
tions with respect to tradeables at time
t relative to those at ¢-1 gives

P uc(Cish, Nis"), Li(s))  (s")
uc(Ci(st=1), Ni(st=1), Li(s™™1)) ~ u(s=1) "~ (30)

Equation (30) says that the ratio of cur-
rent to future marginal utility of trade-
ables is equal across countries, but that
both the numerator and denominator de-
pend upon realizations of nontradeable
goods and leisure. To simplify notation
below, I again adopt the notation:
ne =n(s.

Taking the logarithm of equation (30)
now implies

Aln(uc(CH, NI, L)
= Aln(uc(C/, N/, L])) (3D

so that the growth rates of the marginal
utilities of tradeables are equalized.

This new first-order condition sug-
gests why nontradeables can potentially
explain both equity home bias and
consumption home bias. First, since
investors in different countries face
idiosyncratic nontradeables risks, these
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investors will optimally choose to hold
different securities. If so, then the pat-
tern of foreign asset allocation across
countries will correspond to attempts
to hedge these country-specific risks,
which may imply equity home bias. Sec-
ond, even when domestic investors are
hedging risks optimally, the growth rate
of tradeables consumption will not be
the same across countries, since differ-
ent countries face different shocks to
nontradeables. This result therefore ap-
pears to provide an opportunity to ex-
plain the low correlation of consumption
across countries. I now discuss research
on these two implications in turn.

First, can the first-order condition in-
corporating nontradeables explain eq-
uity home bias? This question is ad-
dressed in a number of papers.32 One
way in which this literature achieves
home bias is by inducing domestic resi-
dents to hold all of the existing equity
from domestic firms that produce non-
tradeable goods. This result is often ac-
complished in one of two ways. Either
tradeables and nontradeables are as-
sumed to be separable in utility, or else
domestic residents are simply assumed
to be restricted from holding equities in
foreign nontradeable goods-producing
firms. International risk-sharing is ac-
complished by diversifying into equities
of foreign tradeables-producing firms.

While the exclusive ownership of do-
mestic nontradeables equities can help
generate home bias, it appears inconsis-
tent with casual empiricism. Moreover,
for non-separable utility, there is no
clear reason why domestic investors
cannot acquire equities in firms that
produce nontradeables. For example,
the equities of restaurant companies
and financial service firms such as in-

32These papers include Stockman and Dellas
{1989); Laura Bottazi, Paolo Pesenti, and Eric van
Wincoop (1996); and Baxter, Jermann, and King
{forthcoming), among others.
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surance companies and banks are often
internationally traded.

When the assumption that domestic
investors must hold domestic nontrade-
ables equities is relaxed, the presence
of nontradeable goods no longer pro-
vides an unambiguous explanation for
home bias. Baxter, Jermann, and King
(forthcoming) show that, depending
upon the degree of substitutability be-
tween tradeables and nontradeables and
the level of risk aversion, domestic resi-
dents may want to hold less than 100
percent of domestic nontraded goods
equities and may even want to short it.
At the same time, investors around the
world hold the same portfolio shares of
equities in tradeable goods, a prediction
that is also implausible. Without impos-
ing the assumption that domestic inves-
tors hold domestic nontradeables, Angel
Serrat (1998) finds this as an equilib-
rium outcome in a model of continuous
trading. Contrary to Baxter, Jermann,
and King (forthcoming), he finds condi-
tions under which there may be home
bias in tradeables equities as well.

Overall, the presence of nontrade-
ables does not necessarily help explain
home bias without imposing some re-
strictive assumptions on the form of
utility or the tradeability of foreign non-
tradeables. Without these restrictions,
the desire to hedge nontradeables risk
may even imply that domestic inves-
tors should increase their holdings of
foreign equities, thus deepening the
puzzle.

Indeed, if the firms that produce
nontradeable goods are less likely to be
publicly listed than firms that produce
tradeable goods, then the home bias
puzzle can be exacerbated. Specifically,
if nontradeables output is more highly
correlated with the domestic equity
market than the foreign equity market,
then domestic residents who wish to
hedge nontradeables risk would tend to
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short the domestic stock to take larger
positions in the foreign stock. This ar-
gument simply extends the logic from
Baxter and Jermann (1997) about human
capital to the stocks of nontradeable
goods.

Moreover, as noted above, casual em-
piricism does not appear to support the
pattern of foreign asset allocation pre-
dicted by amending the standard model
with nontradeables. One reason may be
that actual stock prices do not accu-
rately match the risks associated with
the availability of particular types of
goods, an inconsistency between stock
prices and consumption movements
that was noted above. However, as long
as domestic investors in each country
optimally hedge their nontradeables
risk, the first-order conditions imply
that marginal utilities of tradeables are
equalized across countries.

This leads to the second implication
for the first-order condition in the pres-
ence of nontradeables: as a possible ex-
planation for consumption home bias.
But what is the evidence on this first-
order condition? The basic regression
approach used to examine the first-
order conditions without nontradeables
in Table 1 can be modified for this
purpose. Recall that the form of these
regression tests are:

Acl=0,(t) +b Ay, +uf (32)

where 6o(t) measures the common
growth rate (of the Lagrangian in equa-
tion 11), y/ is the logarithm of the output
of country j realized at time ¢, and u] is a
composite error term 1nc1ud1ng measure-
ment error and shocks to preferences.
Table 1 reported risk-sharing tests of the
hypothesis that b = 0, finding that the
hypothesis was soundlv rejected.
Equation (31) suggests why this sim-
ple framework does not work in the
presence of nontradeable leisure or
goods. In this case, the marginal utility

of tradeables consumption is equated
across countries, but this marginal util-
ity depends upon nontradeables. With-
out controlling for nontradeables, these
variables are likely to be correlated with
idiosyncratic output, therefore biasing
estimates of b.

Linearizing the first-order condition
in equation (31) gives a new version of
the test, described in more detail in
Lewis (1996).

= 90(t) + 91 An’, + 6 Al{
+h Ay v (33)

where lower-case letters are the loga-
rithms of their upper-case counterparts.
6) and 6; depend upon utility parameters
and capture the degree of substitutabil-
ity/complementarity between tradeables
consumption and nontradeables. A risk-
sharing test that corrects for nontrade-
ables is the hypothesis that tradeables
consumption conditional on nontrade-
ables and leisure is uncorrelated with
tradeables output, Y{/. In other words,
the nontradeables-corrected test is the
hypothesis that b = 0 in equation (33).

Table 6 reports the results of trade-
ables regression tests from Lewis
(1996). As the table shows, the hypothe-
sis that b = 0 is strongly rejected in all
cases. The table also reports the degree
of variability in tradeables that is ex-
plained by nontradeables. Perhaps sur-
prisingly, the answer is “not much.” In
none of the cases does the degree of
variability in tradeables explained by
nontradeables exceed 1 percent. When
including the possibility that durables
services contain some components that
are nontradeable internationally, the
degree of explained variability increases
somewhat, but is not greater than 10
percent. The variability in nontrade-
ables does not seem to be sufficient
to explain the lack of consumption
risk-sharing.
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TABLE 6
REGRESSIONS OF TRADEABLES ON NONTRADEABLE GOODS AND LEISURE
Aln (C4) = olt) + 6, AIn(NY) + 6, A In{LY) + b A In(Y/¥) + v’

% Tradeables

Coefficients Explained by
Regressors 0, (23 65 b Nontradeables®
1. Tradeables Output — — — 0.533 —
(0.002)

2. Nontradeable Goods 0.027 — — 0.505 0.3%
and Tradeables Output (0.020) (0.018)

3. Leisure and — 0.250 0.533 <01%
Tradeables Output (0.226) (0.002)

4. Durables Purchases — — 0.131 0412 6.73%
and Tradeables Output (0.043) (0.055)

5. Nontradeable Goods, 0.033 0.500 0.133 0.373 9.48%
Leisure, Durable Purchases (0.045) (0.920) {0.040) {0.110)

Source: Lewis (1996a).

Notes: Heteroskedasticity-corrected standard errors in parentheses.

a Calculated as

Var(Z, 8 Zjr)
Var (Act —8o(t))

where Zjt is the regressor j at time ¢.

The basic evidence from this research
suggests that, while nontradeables ap-
pear to be a plausible explanation of
home bias, the first-order conditions
are rejected empirically. Other explana-
tions that depend upon the restriction that
foreigners cannot hold shares of equity
in foreign nontradeables do not appear
plausible. Therefore, nontradeables mod-
els based upon complete markets do not
appear to explain home bias.

3.2.2 Diversification Costs Exceed the Gains

As noted in the exogenous equity re-
turn framework earlier, an important
question for addressing home bias is:
what are the potential gains from inter-
national diversification? And do the
costs of diversification exceed these
gains, thereby explaining home bias? 1
first discuss what the consumption
home bias literature has to say about

gains before turning to the costs.

Recall that in terms of diversifying
stock returns, the gains from holding
foreign stocks are estimated to some-
times exceed 100 percent of permanent
consumption. In the context of con-
sumption home bias, this question
could be restated: what are the gains
from diversifying consumption shocks
across countries? The standard con-
sumption literature tends to find that
the gains are typically less than one or
two percent of permanent consumption
(Eric van Wincoop 1994; Tesar 1995).33
What is the reason for these dramatic
differences in estimated welfare gains
from risk-sharing in equities and con-
sumption? Since the gains come from

33 An important exception that finds high gains
is Obstfeld (1994b) who allows for an internation-
ally risk-free bond and a larger group of coun-
tries,
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the benefits of reducing the variability
of equity returns and consumption, it
seems likely that the differences in
gains derive from differences in the un-
derlying volatility of these variables.3
This intuition turns out to be correct.

To understand how differences of
variability translate into calculations of
welfare gains, it is useful to consider a
standard approach to calculating wel-
fare gains (Robert Lucas 1987; Harold
Cole and Maurice Obstfeld 1991). The
gain is calculated by asking how much
permanent consumption must be given
to an investor who is in autarky to make
him as well off as he would be if he
were optimally diversified. In other
words, if C4 is permanent consumption
at autarky and C* is permanent con-
sumption based upon the optimally di-
versified portfolio, then the gain, g, is
given by:

UCA1 +g)y=U(C) (34)
The calculation of this measure will obvi-
ously depend upon: (a) the utility func-
tion and (b) the measures of permanent
consumption in autarky, C4, and at the
optimum, C*.

How much utility investors gain by
reducing risk is given by the curvature
of the utility function. Using the
constant-relative-risk-aversion (CRRA)
form as above: U(C)=(CU-0)/(1-y).
Thus, the gains from diversification will
depend in part upon risk aversion.?>

4 Since volatility is at the heart of differences
between some low estimates of consumption risk-
sharing gains and high estimates of stock-diversifi-
cation gains, I focus upon this issue almost exclu-
sively. In doing so, 1 grossly generalize and
simplify the gains-from-consumption-risk-sharing
literature that has differed markedly in terms of
other features such as the presence of nontrade-
ables, market incompleteness, and treatment of
consumption trends. For more references and
discussion, see Lewis (1995; forthcoming).

351 use the CRRA utility function for exposi-
tional purposes only. Indeed, when consumption
grows over time, this utility function can lead to
misleading interpretations of the risk aversion co-

The next item needed to calculate the
gains is the set of measures of the
autarky consumption path, C4, and the
optimal consumption path, C*. One
method is to examine the lower bound
case where risk-sharing eliminates all
consumption variability (Lucas 1987).
Another method is provided by the
international equity model described
earlier in this section. Recall that in
autarchy, domestic residents hold the
domestic equity and, hence, consume
the dividend stream of domestic output.
On the other hand, the optimally diver-
sified portfolio is a mutual fund of for-
eign outputs, so that in equilibrium do-
mestic investors consume a fraction of
world output. Thus, C4 is the present
value of domestic consumption, while
C* is the present value of the domestic
country’s appropriately priced share of
world consumption.

Welfare calculations are therefore
based upon the combination of risk-
aversion given by the utility function
and the set of autarky and optimal con-
sumption paths given by domestic con-
sumption and world consumption.
Clearly, then, calculations of the wel-
fare gains depend critically on the as-
sumed form for the consumption pro-
cesses, including both the persistence
of its innovations and its variability. I
discuss these two issues in turn.

First, the persistence of innovations
crucially affects the overall degree of
consumption variability. For example,
the consumption literature that finds

efficient since it is also the inverse of the elasticity
of intertemporal substitution in consumption. As
clarified by Maurice Obstfeld (1994a), tll))e prob-
lem arises because the utility gains from reducing
consumption variability increase with risk aver-
sion, but the gains from a steeper cértainty
equivalent consumption path (due to the lower
variability) also increase with the elasticity of in-
tertemporal substitution and therefore decrease
with y. Hence, higher ¥ can both increase and
decrease the welfare gains from risk sharing.
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exceptionally small gains to risk-sharing
often treats consumption risk as devia-
tions from a deterministic trend. In
other words, the consumption process
may be written as:

cl=p+kel +el, k<l, (35)

where as before ¢/ is the logarithm of
consumption at time ¢ for country j, W is
the growth rate, ¢ is calendar time, k is
an autoregressive coefficient, and e; is an
innovation to the consumption process.
When k < 1, disturbances to consumption
are transitory. Thus, the greatest amount
of variability that can be eliminated is
the variance around the deterministic
world growth rate, .

On the other hand, this variance is
substantially larger when the distur-
bances to consumption are permanent;
i.e., when & = 1. In this case, the vari-
ance of the innovation cumulates over
time so that the gains are potentially
much greater (Obstfeld 1994a). Re-
writing (35), the consumption process
becomes:

Acl=u +é, (36)

where now e,f is a permanent distur-
bance. Thus, in contrast to the transitory
shock case when k < 1, a reduction in the
variability of consumption affects the
whole trend in consumption.3°

In the two-period finance context
characterized by the CAPM, the distinc-
tion between transitory and permanent
innovations are obscured. Nevertheless,

36 Technically, for the trend to a domestic in-
vestor’s consumption path to be affected, the
country-specific permanent shock to autarky con-
sumption, C4, must be independent from the
permanent shock to the optimal consumption pro-
cess, C*. In other words, CA and C* cannot follow
the same stochastic trend (i.e., they cannot be co-
integrated). Thus, a permanent shock to etJ is nec-
essary but not sufficient for risk-sharing to affect
the stochastic trend of domestic consumption. For
simplicity, in the text, I use the terminology
“permanent shock” to mean a permanent country-
specific shock that is independent of the optimal
consumption path.

innovations to stock prices are treated
as permanent through the calculation of
returns, and have permanent effects
upon end-of-period wealth. Thus, it
would seem that treating innovations to
consumption as transitory as in (35), as
opposed to permanent as in (36), may
potentially explain the higher gains to
equity diversification than consumption
risk-sharing.

Some calculations of welfare gains
from risk-sharing based upon perma-
nent country-specific innovations sug-
gest that this distinction does not
provide a full explanation, however.
Obstfeld (1994a) calculates the differ-
ence in gains for the US economy based
upon the transitory shocks in (35) and
the permanent shocks in (36). Surpris-
ingly, when the risk aversion parameter
y is 5, he finds that the gain to diversi-
fication from treating shocks as perma-
nent is only 0.47 percent of annual con-
sumption, compared to the gain of 0.18
percent based upon a deterministic
time trend. Even when 7 is increased to
10, a level some would argue is unreal-
istically high, permanent shocks imply a
gain of only 0.52 percent while transi-
tory shocks give a gain of 0.35 percent.
Even with permanent shocks, the con-
sumption variability is too low to
generate significant gains, Obstfeld
observes. This basic finding is echoed
in multi-country studies of interna-
tional risk-sharing that allow for perma-
nent country-specific shocks (Lewis
forthcoming).

This evidence suggests that while al-
lowing for permanent shocks in the un-
derlying risky variable may not be suffi-
cient to explain the differences between
gains based upon consumption and
equities, considering the difference in
variances directly may be the key. The
high variability of stock returns gener-
ates volatile wealth portfolios, which in
turn imply significant gains for reducing
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the variability of these portfolios. On
the other hand, the relative variability
of Consumptlon is qu1te low. For exam-
ple, while the standard deviation of
US consumption growth reported by
Obstfeld (1994a) is only 2.7 percent,
the standard deviation of the US market
reported in Table 2 is 52.2 percent. The
evidence suggests that this disparity is
the primary source for the difference
in gains between consumption and
equities.

A further complication in the litera-
ture is that some studies have found
very large consumption gains when the
notion of risk-sharing is expanded. For
example, Obstfeld (1994b) allows for in-
ternational trade in a risk-free bond
which permits the economy to grow at a
different deterministic trend. In this
context, the gains from “risk-sharing”
are closer to those for equities.

The wide range of numbers for the
welfare gains thus makes impossible a
precise statement about these gains
without taking a strong stand on the
underlying model.

I turn now to costs and other restric-
tions that may impede international
consumption risk-sharing. One of the
underlying assumptions in the explana-
tions for consumption home bias con-
sidered so far is that international goods
and financial markets are completely in-
tegrated. For the most part, these mod-
els assume that markets are free from
any governmental restrictions or other
capital market impediments. They also
assume that investors are rationally in-
formed about the potential gains from
diversifying into foreign stock markets
and, implicitly, that these gains are
large enough to offset any transaction
costs from acquiring foreign equities.
Any of these assumptions may be inva-
lid and, if so, may help explain the
puzzle.

Recent evidence finds that countries

with international capital market re-
strictions also have a greater tendency
to consume country-specific innovations
of their output relative to the rest of
the world (Lewis 1996). This evidence
suggests that residents of these coun-
tries do not have access to complete
markets.

One way to move away from the as-
sumption of complete and perfect mar-
kets is to assume that financial assets
exist only on a limited number of secu-
rities. Indeed, a standard assumption in
international macroeconomics is that fi-
nancial trade across countries is limited
to an internationally tradeable bond. A
recent literature in asset pricing exam-
ines the effects of various types of
trading frictions, including the inability
to trade assets other than a risk-free
bond (Heaton and Lucas 1993, 1996; and
Telmer 1993). When shocks to consump-
tion are transitory, this literature finds
that complete markets risk-sharing is
largely duplicated under incomplete
markets as long as investors have an
asset with which to intertemporally
smooth consumption.

The basic intuition for the finding is
straightforward. Consider investors in
two countries, labeled A and B. If the
country A investor gets a temporarily
high output shock relative to the coun-
try B investor, then A will want to lend
to B. In equilibrium, consumption in
country A and B will tend to equalize,
even though there is no international
trade in equity. Thus, if countries face
temporary shocks, then restrictions in
capital markets are unlikely to signifi-
cantly affect the ability of investors to
share in consumption risk as long as
some international market exists for
intertemporal trade.

What if production shocks are perma-
nent? Consider the basic intuition for
investors in countries A and B again.
When the country A investor receives a
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positive output shock, he now believes
that the increase is permanent and no
Ionger has an incentive to intertempo-
rally smooth. This intuition explains
why studies that allow for permanent
shocks to output are able to generate
greater departures from the complete
markets outcome.37

Overall, this literature implies some
necessary conditions for international
capital market restrictions to explain
significant deviations from complete
markets within a consumption-based
model. Either output must have perma-
nent productivity shocks across coun-
tries or the restrictions must bind
across all international financial mar-
kets and durable goods markets, as in
an autarkic economy.

3.2.3 Empirical Mismeasurement
of Home Bias

In the equity home bias research, I
noted earlier that an important new
area of research addresses whether
home bias really exists, given the enor-
mous amount of estimation variance in
stock return means and, conversely,
how the investor allocates his portfolio
given this variability. Table 1 shows that
the annualized variability of monthly
stock returns is quite high, with a stan-
dard deviation near 52 percent for the
US. By analogy, this same question
could be applied to consumption home
bias; that is, since consumption growth
rates are variable, can we even be sure
that a consumption home bias puzzle
exists?

The significantly lower variability of
consumption makes verifying home bias
in consumption much easier than doing
so for equities. The hypothesis of no
consumption home bias was clearly

3T Among others, see Kjetil Storesletten, Tel-
mer, and Yaron (1997) in the asset pricing litera-
ture, and Baxter and Mario Crucini [1995) in the
international macroeconomics literature.

rejected in Table 1. For instance, the
standard error on the coefficient of con-
sumption for the US is a precise 0.087,
easily rejecting the hypothesis that the
coefficient is zero. Generally speaking,
empirical studies examining the exis-
tence of consumption home bias have
no problem rejecting the hypothesis
that actual consumption is significantly
different than consumption implied by
optimal risk-sharing.3®  As we have
seen, this same relative precision of
consumption leads to substantially
lower estimates of the gains from diver-
sification than the much less precisely
measured equity returns.

3.3 Synthesis

Consumption home bias is the phe-
nomenon that domestic consumption is
more highly correlated with domestic
output than would be suggested if do-
mestic investors had optimally sold off
claims on their output to foreigners. As
the evidence shows quite clearly, this
type of home bias is quite pronounced,
and unlike its equity counterpart, is
statistically significant.

Consumption home bias is often
treated as theoretically related to equity
home bias. Intuitively, investors who
bias their equity holdings away from
foreign assets will not optimally diver-
sify their home output risk. As a result,
the deviation of domestic consumption
from world consumption is likely to be
positively correlated with the deviation
of domestic output from world output.

Despite the intuitive appeal of this
connection, it is difficult to make this
case empirically compelling. The vola-
tility of the intertemporal marginal rate
of substitution in consumption is too
low. This problem mirrors the equity

380On the other hand, consumption is generally
viewed as containing more measurement error
than equity prices with resulting difficulties in
establis(}ling consumption home bias (Lewis 1996).
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premium puzzle in the domestic asset
pricing literature.

Since this problem is well-known,
one approach might be to take as given
the required correlation between con-
sumption and returns to explain the
equity premium. Given the required
correlation, what can explain the low
degree  of observed consumption
risk-sharing?

One explanation that seems plausible
at first blush is the presence of non-
tradeables. Since nontradeables are
consumed exclusively in the home coun-
try, they would appear to break the re-
quired link of common consumption
growth across countries. The problem
with this explanation is that the variabil-
ity of nontradeables explains only a
small fraction of the variability of trade-
ables. Therefore, consumption home
bias needs an additional source of vari-
ability such as taste shocks to explain
the puzzle.

Models relating nontradeables risk to
equity home bias take the first-order
condition of risk-sharing in tradeables
as given. However, these models lead to
counterfactual predictions about the do-
mestic investor’s holdings of tradeables
relative to nontradeables equities. More
importantly, the first-order condition
on which these predictions are based is
empirically rejected, as noted above. In
sum, explanations based upon nontrade-
ables alone do not seem likely to pro-
vide convincing evidence for either
consumption home bias or equity home
bias.

Another possible explanation for con-
sumption home bias is that the gains
from risk-sharing are insufficient to
merit the costs of diversifying. Early re-
search suggested that these gains are
quite small, making this explanation
quite compelling. However, more re-
cent research, including such possibili-
ties as increasing growth due to diversi-

fication, suggests that the gains might
indeed be rather large, even exceeding
100 percent of permanent consumption.
With this wide range of estimates of the
gains from risk-sharing, the jury is still
out over whether the gains are small
enough to explain the consumption
home bias puzzle.

Finally, another set of explanations
for consumption home bias is the pres-
ence of capital market restrictions that
may impede an investor’s ability to di-
versify. While evidence from domestic
financial markets suggests that restric-
tions on asset holdings do not affect
equilibrium outcomes much, these
models are largely driven by intuition
from transitory shocks. More recent
studies have found that different capital
market restrictions can have strong ef-
fects on equilibrium consumption hold-
ings if income shocks are permanent.
Empirical evidence indeed suggests
that restrictions are important in affect-
ing international equilibrium consump-
tion movements. Countries with restric-
tions appear less able to diversify across
states of output as well as over time.

Future research should examine the
robustness of these results as well as
investigate whether permanent produc-
tivity shocks across countries are
empirically important. If so, then the
gains from international consumption
diversification are likely to be larger
and the consumption home bias puzzle
worsened.

4. Are Home Bias in Equities and Home
Bias in Consumption Linked?

In this essay, I have discussed home
bias in equities and in consumption.
Home bias in equities says that domes-
tic investors’ holdings of foreign assets
are too small relative to portfolio shares
that would optimally hedge risk and

pOSSibly even increase returns. Home
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bias in consumption says that output
risks are not optimally shared across
countries so that domestic consumption
is correlated with country-specific
shocks to domestic output. Casual intui-
tion would suggest that these two puz-
zles are linked. Portfolios that are bi-
ased toward domestic equities would
seem to generate consumption that is
biased toward domestic output.

This intuition can be misleading,
however. In fact, home bias in equities
is neither sufficient nor necessary for
home bias in consumption.

To see why home bias in equities is
not sufficient, consider a counterexam-
ple where there is only international
borrowing and lending, but no trade in
equities. In this world, equity home
bias would be extreme: no holdings of
foreign equities by either country. How-
ever, if output shocks across countries
are transitory, then consumption growth
rates will be highly correlated, as in the
case of no consumption home bias. As
discussed above, this outcome results
from the desire by residents in each
country to smooth consumption over
time. Indeed, as long as some interna-
tionally traded asset exists for intertem-
poral smoothing, then the desire to con-
sumption smooth will tend to mitigate
consumption home bias (Heaton and
Lucas 1995, 1996; Telmer 1993). Thus,
equity home bias is not sufficient to
generate consumption home bias.

To see why equity home bias is not
necessary, consider a different counter-
example where domestic residents are
optimally invested in the foreign equi-
ties based upon the CAPM applied to
all publicly listed firms. However, some
of domestic output is not securitized;
that is, state-contingent claims on some
part of domestic output are not traded
(and the space of output realizations is
not spanned by traded claims.) For ex-
ample, claims to human capital and, in

some countries, claims on the services
sector are typically not traded on finan-
cial markets. Then, domestic consump-
tion will be correlated with the country-
specific shocks to domestic output.
Consumption home bias will exist even
though there is no measured equity
home bias. Thus, equity home bias is
not necessary to generate consumption
home bias.

As these two counter-examples illus-
trate, a strong link between equity
home bias and consumption home bias
relies upon strong assumptions about
the structure of the economy. The most
direct link exists when markets are com-
plete, when equity is traded on all out-
put in the economy, and when countries
can be viewed as populated by repre-
sentative agents. These assumptions
and some of their implications have led
to contradictory empirical implications
in the closed economy literature. The
contradictions are just as apparent in this
international context, and some of these
have been noted throughout this essay.

Fundamentally, consumption behav-
ior has a difficult time explaining equity
pricing behavior. The consumption pro-
cess cannot explain either the mean of
equity returns nor its high variance. As
long as these contradictions remain, the
link between equity home bias and con-
sumption home bias will remain weak.
Understanding about this potential link
is likely to progress only as a general
unified understanding of consumption
and equity prices progresses.

In this essay, I have examined ex-
planations for equity home bias in the
literature and found that no single ex-
planation emerges as the definitive
one. Nevertheless, attempts to explain
home bias have taught the profession a
great deal about what does not explain
the puzzle. In so doing, this research
has helped raise questions to guide
further studies on the issue. First, while
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the potential for home assets to hedge
domestic-specific risks have not been
found empirically, the question remains
whether there are as yet unmeasured
hedge demands that can generate home
bias. Second, trading costs for acquiring
foreign equities do not appear to be
very large compared to the diversifica-
tion gain potential. However, this com-
parison leads directly to unanswered
questions in the literature such as:
whose costs? Are they small investors or
institutional investors? Are they actual
costs or informational costs? Perhaps
agency models are needed to address
these issues. Third, the tremendous
variability in equity markets signifi-
cantly affects both measurement of
portfolio allocations and decisions about
how to allocate wealth in an uncertain
environment. As research in this area
unfolds, it remains to be seen whether
uncertainty will help deepen or resolve
the home bias puzzle.
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