
Home Bias in Equity
Portfolios, Inflation Hedging,
and International Capital
Market Equilibrium

Ian Cooper and Evi Kaplanis
London Business School
We test whether the home bias in equity portfolios
is caused by investors trying to hedge inflation
risk. The empirical evidence is consistent with this
motive only if investors have very high levels of
risk tolerance and equity returns are negatively
correlated with domestic inflation. We then develop
a model of international portfolio choice and
equity market equilibrium that integrates inflation
risk and deadweight costs. Using this model we
estimate the levels of costs required to generate the
observed home bias in portfolios consistent with
different levels of risk aversion. For a level of risk
aversion consistent with standard estimates of the
domestic equity market risk premium, these costs
are about a few percent per annum, greater than
observable costs such as withholding taxes. Thus,
the home bias cannot be explained by either infla-
tion hedging or direct observable costs of inter-
national investment unless investors have very low
levels of risk aversion.
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One of the most striking features of international portfolio investment
is the extent to which equity portfolios are concentrated in the domes-
tic equity market of the investor. Table 1 shows for eight major markets
the proportion of portfolios held in domestic equities relative to the
proportion of domestic equities in the world market portfolio. This
“home bias” runs counter to the well-documented benefits of inter-
national diversification of equity portfolios [Grubel (1968), Levy and
Sarnat (1970), Lessard (1976, 1983), Solnik (1974a), Grauer and Hak-
ansson (1987), Kaplanis and Schaefer (1991)]. It must, therefore, be
caused by some feature of international portfolio investment that
offsets gains from diversification.

Adler and Dumas (1983) (hereafter AD) point out two features that
appear in international portfolio theory but not in domestic portfolio
theory.1 The first is that investors in different countries consume dif-
ferent bundles of goods. With inflation risk and deviations from pur-
chasing power parity (PPP), investors in different countries are induced
to hold portfolios that differ by a component designed to hedge
inflation risk [Adler and Dumas (1983), Stulz (1981a)]. Thus, the home
bias could be explained if domestic equities provide a hedge against
inflation risk for some investors.2 Note, however, that PPP deviations
solely due to nominal exchange rate changes without inflation risk
cannot explain the home bias in the investor’s equity portfolio. With
certain inflation, hedging is achieved by using only bonds [Solnik
(1974b), Sercu (1980)].3
1For the standard model without PPP deviations and deadweight costs see Grauer, Litzenberger,
and Stehle (1976).

2If some investors exhibit a home bias. then aggregation will also force others, on average, to do
the same.

3Black (1990) and Adler and Prasad (1990) discuss the extent to which generalizations can be made
about optimal hedging of currency risk. They are, however, concerned with hedging nominal risk
with bonds rather than hedging real risk with equities.
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A second feature of international portfolio investment that causes
investors in different countries to hold different portfolios is the costs
associated with cross-border investing [Black (1974)) Stulz (1981b),
Cooper and Kaplanis (1986)]. These costs include taxes such as with-
holding taxes, informational disadvantages, restrictions, and differ-
ential access to markets. These costs induce a home bias in equity
portfolios because the net return on equities is higher for domestic
than for foreign investors. French and Poterba (1991) generate a
similar result by simply assuming that domestic investors are more
“optimistic” than foreign investors.

Another explanation given for the home bias is the existence of
nontraded goods. Eldor, Pines, and Schwartz (1988) and Stockman
and Dellas (1989) develop general equilibrium models incorporating
nontraded goods, in which the desire of investors to hedge against
the price uncertainty of nontraded goods leads to home bias. Thus,
the hedging motive is the difference in consumption bundles, as in
the AD model. Furthermore, in these models it is not clear whether
the hedging motive will result in a home bias for equities or bonds.4

This paper has three objectives: to test whether the hedging of PPP
deviations caused by stochastic inflation can explain the home bias
in equity portfolios, to develop a model that integrates inflation risk
and deadweight costs, and to estimate the size of deadweight costs,
if any, necessary to explain any home bias that cannot be explained
by inflation risk. We take as our starting point the AD model of equi-
librium with stochastic inflation. The nature of our tests is unusual
in that most tests of international financial market integration use
models of expected returns to test whether actual returns are consis-
tent with integration [Errunza and Losq (1985), Jorion and Schwartz
(1986), Wheatley (1988)]. The results of these tests are mixed. For
instance, Errunza and Losq (1985) report that “The overall results
are not statistically inconsistent with theoretical expectations and thus
lend tentative support to the mild segmentation hypothesis.” Tests
using ex post returns as proxies for ex ante returns have, however,
very low power [Summers (1986)]. In contrast, direct tests of the
effects of international market segmentation such as Hietala (1989)
find a significant effect of market imperfections on the pricing of
equities.

Instead of tests based on ex post returns, we use tests based on
predictions about portfolio holdings. Although information on port-
folio holdings is incomplete, it is likely that observed portfolio hold-
ings are better proxies for actual portfolios than ex post average returns
4All these models are single period. In a multiperiod model other hedging motives would appear,
such as the desire to hedge real interest rate changes. We are not aware, however, of a testable
model of international capital market equilibrium that incorporates these effects.

47



are for ex ante expected returns. Thus, our test has potentially high
power in discovering whether inflation risk can explain the home
bias in investment.

The article is organized as follows. Section 1 summarizes the AD
model and derives a test of whether home bias is explained by the
model. Section 2 describes the data. Section 3 presents the results of
the test of the AD model. Section 3 extends the model to incorporate
deadweight costs as well as inflation risk. Section 4 develops a model
integrating inflation risk and deadweight costs. Section 5 estimates
the size of deadweight costs necessary to explain any home bias that
cannot be explained by inflation risk. Section 6 explains the impli-
cations of our results for corporate finance. Section 7 summarizes and
states our conclusions.

1. The Adler and Dumas Model

We make the following assumptions that are identical to Adler and
Dumas (1983):

A1. There are N countries and currencies. All returns are stated in
nominal units of the Nth currency. There are N equity index assets
and N - 1 risky currency assets. The ith asset has price dynamics
given by

where Yi is the market value of index asset i in terms of currency N;
dZi is the increment to a standard Wiener process; µ i, σ i are constants.
The assets indexed by N + 1 to 2N are currencies ordered in the same
way as the index assets. The 2Nth asset is the nominally riskless asset
in currency N.

A2. There are N investor types, each with homothetic utility func-
tions. The price index, Pl, of an investor of type 1, expressed in the
measurement currency follows the process

are the expected value and standard deviation of the
instantaneous rate of inflation and is the increment to a standard
Wiener process.

We define wl as the vector of covariances,    of the 2N - 1 risky
asset returns with investor l’s rate of inflation expressed in terms of
the numeraire currency. Under these assumptions, AD show that the
optimal holding of assets for investor l will be
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where

Equation (3) says that each investor holds a portfolio that consists of
two components. The first is a portfolio that is common to all investors
(the universal logarithmic portfolio). The second is a portfolio that
hedges inflation risk for the lth investor.

To generate a test of whether (3) can explain the observed home
bias, we now add the following assumption:

A3. All investors have equal risk tolerance: a' = a.

This assumption, also used by French and Poterba (1991), is reason-
able if we are seeking to explain the structure of international port-
folios by stochastic inflation rather than by arbitrary differences in
risk preferences. In Section 3 we test whether the restrictions implied
by A3 can be rejected empirically.

To use (3) in testing whether inflation hedging can explain the
home bias, we first eliminate expected returns by using the aggre-
gation condition

where vl is country l’s wealth as a proportion of the world wealth for
l = 1,..., N. e is a vector with lth component el, where el is country l’s
equity market capitalization as a proportion of the world market for
l = 1, . . . , N and el = 0 for l= (N + 1) ,..., 2N. This condition says that
the net supply of bonds is zero and of equities is the capitalization
of the relevant equity market.

Combining (3) and (4) and using Σ el = 1 gives

This expression states that the deviations of investor l’s equity port-
folio from the world market portfolio are proportional to a vector of
regression coefficients. The multiple regression of the variable pl -
Σ vlpl, measuring deviations of investor l’s inflation rate from average
world inflation, on the vector of nominal risky security returns has
coefficients equal to the right-hand side of (5).
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2. Data

For estimation of the portfolio holdings and home bias we use the
data in Table 1. The returns on equity markets are from the London
Share Price Database (LSPD) maintained at the London Business
School. The indices used are CAC General (France), Banca Com. Ital.
(Italy), Tokyo SE (Japan), Madrid SE (Spain), Affarsvarlden Gen.
(Sweden), FTA-All Share (UK), S and P Composite (USA), Com-
merzbank (Germany). Price indices are from International Financial
Statistics. Exchange rates are from LSPD. We use raw currency returns
(proportional changes in exchange rates) because we are interested,
in (5), only in the correlations between the innovations in inflation
and returns to assets, and not in the mean levels of returns. Thus, we
do not need to include the rates of interest on money market deposits
as these are known at the beginning of each investment period and
cannot contribute to the hedging of unanticipated inflation over the
period in the AD model. To estimate (6) we use monthly data for the
period January 1978 to December 1987. Market capitalizations and
portfolio holdings given in Table 1 are for December 1987. Thus, the
empirical results concerning the covariance structure of returns and
inflation that we give would have been available to the investors
forming the portfolio holdings that we use.

3. Test Results

To test whether the home bias in equity investment can be explained
by stochastic inflation, we run the regressions with coefficients cor-
responding to the right-hand side of (5):

As a proxy for the wealth of each country we use the capitalization
of its equity market: vl = el. The lth coefficient of this regression, bll,
is an estimate of (xll - el) /(1 - a), which is the home bias for
country l divided by 1 minus its risk tolerance. We substitute for bll

in (6), using this relationship, and use the system of equations to
estimate the risk aversion parameter, a -1. This test is based on the
implications of the AD model for portfolio holdings rather than equi-
librium expected returns. Tests based on predictions about portfolio
holdings are not typically used for domestic asset pricing models
because it is clear that almost no investors hold the equity portfolio
predicted by theory (the market portfolio in the case of the CAPM).5
5An exception is provided by studies examining the portfolio consequences of the tax status of
investors, such as Lewellen et al. (1978).

50



It is well documented, however, that domestic portfolios that deviate
significantly from the market portfolio in composition may exhibit
very similar return characteristics [Statman (1987)]. For international
portfolios the situation is different. Investors hold dramatically dif-
ferent portfolios based on observable investor characteristics (nation-
ality). Furthermore, these portfolios have return distributions that are
markedly different from the equity portfolio predicted by most inter-
national models with integrated markets (the global market portfo-
lio). Thus, the differences between investor portfolios are systematic
and significant, permitting their use in testing the implications of the
theory.

To estimate (6) we make the substitution
1) where         This gives the system

In order to estimate the system of equations (7), we use a GMM
framework proposed by Hansen (1982). This approach enables us to
estimate the risk aversion coefficients, γ l, which enter the regressions
in a nonlinear way as well as correct for heteroskedasticity and serial
correlation. We embed the following orthogonality conditions in the
GMM estimation:

where ut is the vector of disturbance terms and Zt is the vector of
instrumental variables. In this case we use the returns as instrumental
variables. The system of equations (8) is just identified with 8 × 16
equations and 8 × 16 parameters.

Table 2 presents the results of estimating the system of equations
(7) with no constraints, using the Newey and West (1987) weighted
covariance matrix truncated at 12 lags.6 The estimates of the coeffi-
cients of relative risk aversion, γ l, are uniformly very low with small
standard errors.

The hypothesis that home bias is caused by hedging inflation risk
corresponds to the hypothesis that

For the hypothesis to correspond to inflation hedging, we require bl

> 0, meaning that the home country equity return is positively cor-
related with its inflation rate, and also γ l > 0, signifying risk aversion.
We use the confidence limits for the estimate of γ l to test for each
country whether the joint hypothesis that bl ≥ 0 and γ l ≥ 0 can be
6The lag function is truncated at 12 months, corresponding to the highest-order 10 percent significant
autocorrelations in the OLS residuals from the regression equations (6).

51



rejected.7 Table 2 shows, in its last column, the probability of this
hypothesis being true. For all countries there is zero probability of
the joint hypothesis being true. Thus, the hedging of inflation risk
can be rejected as an explanation of the home bias. This is not very
surprising in view of the strong evidence that domestic equities do
not hedge inflation risk in those countries for which this extension
of our understanding of international capital market behavior.

4. integrating Inflation Risk and Deadweight Costs

In Section 3 we showed that inflation risk alone is not sufficient to
explain the home bias in equity portfolios. In this section we derive
a model that integrates inflation risk and deadweight costs. This model
is used in Section 5 to estimate the level of deadweight costs necessary
to explain the part of the home country bias unexplained by PPP
deviations.

To derive the integrated model, we add to assumptions A1-A3, the
following:

A4. When investor l holds asset i, he experiences a proportional
deadweight loss of       in the period dt.

This assumption is identical to Black (1974)) except that it allows the
costs of holding foreign assets to vary by investor and asset. The impact
of A5 is to modify (1) for investor l to be
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We now define, for investor l, a vector cl that incorporates the com-
bined effects of deadweight costs and PPP deviations:

where Cl is a 2N- 1 × 1 vector of                       is a 2N  -  1 × 1 unit
vector.

In the Appendix we show that

As before, the investor’s portfolio consists of two funds. The first is
common to all investors. The second fund, Ω−1 cl, now performs a
dual role. It hedges against inflation risk and minimizes deadweight
costs.

Comparing (12) with (3) shows that costs and inflation risk can
have identical effects on portfolio holdings and on equilibrium returns.
We can generate identical equilibria with a particular set of vectors
cl to those obtained with a set of vectors wl. Thus, there is nothing
in the general structure of portfolio holdings that we can use to
discriminate between costs and inflation risk as the dominant feature
of international capital market equilibrium. Since the results of Sec-
tion 3 suggest that the relationship that we observe between security
returns and inflation risk cannot explain the home bias in investment,
the burden must fall on costs in the integrated model. We now pro-
ceed to rearrange (12) so that we can estimate the costs necessary to
explain the part of the home bias unaccounted for by inflation risk.

Using (5) and substituting acl for (1 - a) wl gives

From (13) and (11),

where

Expression (14) says that dl, the excess home bias over that explained
by inflation risk, must be caused by relative costs, yl.
53



To simplify the structure of deadweight costs, Cl, we now assume
that these consist of two components. One component is the cost of
taking money out of the investor’s home country; the second is a cost
associated with investing in a foreign country:

A5. The structure of costs is

This assumption says that investors can lend and borrow foreign cur-
rency at zero deadweight cost, for instance through their domestic
banks. Holdings of foreign equities, however, incur two types of costs.
Part of these costs, a,, is specific to the domicile of the investor. This
would include such things as the impact of controls on foreign invest-
ment. The other part of the costs, bi, is specific to the country of
investment and includes, for instance, withholding taxes. Thus, our
model has a hierarchy of markets. Real-goods markets have costs
associated with international transfers, generating PPP deviations.
Equity markets have deadweight costs equal to al + bi associated with
cross-border transactions, and money markets are free of costs.

We now focus our attention on the equity holdings of investors.
We partition the inverse of the variance-covariance matrix:

where A is N × N, B is N × (N - 1), D is (N -
- 1) × (N - 1).

The Appendix shows that (17) then gives

1) × N, and E is (N

where    is the lth element of dl and Alj is in the ljth element of A.
Expression (18) gives a system of N equations in the 2N unknowns
(ai, bi). We solve these equations to give estimates of deadweight
cost associated with each country i under the two extreme assump-
tions, ai = 0 or bi = 0 for all i. The former assumption says that costs
are entirely associated with inward investment. The latter assumes
that costs are imposed by the investor’s home country.

We cannot separate the cost for domestic investors transferring
funds out of a country, ai, from costs associated with inward invest-
ment by foreigners, bi. In our model, home bias could be caused by
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either of these costs being high. The aggregation condition requires
that, if foreigners choose not to hold country i’s assets because of
high inward costs, then country i residents must hold portfolios that
are overweight in domestic securities. Alternatively, however, country
i residents could be choosing home-biased portfolios because the
cost of outward investment is high. The mechanism that induces
either effect is, of course, equilibrium returns, which do not appear
in the version of the model we estimate because we have eliminated
them by using the aggregation condition. We discuss the implications
of the model for expected returns and corporate finance in Section 6.

5. Estimates of Deadweight Costs

Table 3 shows the estimates of deadweight costs for each country as
a percentage per annum estimated by using the procedure given in
Section 4. The first entry in the table implies that there must be a
deadweight cost of 8.56 percent per annum for inward investment
into France if the risk-tolerance parameter, a, is 0.2 to explain the
observed home bias if there are no costs to outward investment. This
corresponds to a risk aversion parameter of 5. For comparison, Ferson
(1982) provides a range of 0 < 1 /a < 5.3 for the coefficient of relative
risk aversion for the United States. The result for Japan is anomalous,
being negative. This probably results from the fact that our estimate
of portfolio holdings for Japan is for bonds and stocks combined,
overestimating the foreign component.

These costs are estimated under two extreme assumptions: that
costs are entirely associated with inward investment (ai = 0) and that
costs are entirely associated with the domicile of the investor (bi =
0). From inspection of Table 3 it is clear that the estimates are largely
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unaffected by attributing the costs to inward rather than outward
investment. The estimated level of costs is close to proportional to
the risk aversion coefficient, 1/ a. This follows from the linearity of
(18) in a and the fact that inflation hedging explains little of the
home bias. Thus, any positive level of costs can be “explained” by
an appropriate value of a.

An alternative way of estimating the barriers to foreign investment
is to directly estimate the cost of observable barriers. The problem
with this method is that a number of these barriers such as investment
controls and information disadvantages are not quantifiable. Some
other costs, however, such as withholding taxes on dividends and
management fees can be reasonably estimated. For example, a UK
pension fund investing in the United States would be subject to
withholding tax on dividends. Since it is tax exempt in the United
Kingdom, this withholding tax cannot be reclaimed and is a cost to
foreign investment. For a dividend yield of 7 percent and a with-
holding tax on dividends of 15 percent, this barrier translates to 1
percent reduction in the return from foreign investment. Another
quantifiable barrier is the fees that investment funds charge for foreign
funds relative to domestic funds. For example, the expense ratio of
U.S. diversified funds in 1989 was, on average, 1.2 percent per annum
while the average expense ratio for funds (from the U.S. perspective)
was 1.88 percent per annum (Forbes, September 4, 1989). Therefore,
there is a cost of about 0.68 percent for U.S. funds investing overseas.
In “explanation” of this, the observed home bias with this level of
costs would require a value of a of 2.1. This corresponds to a risk
aversion coefficient of 0.47. For countries such as Spain and Italy the
risk aversion coefficient would have to be even lower to generate
estimates of deadweight costs equivalent to observable costs such as
withholding taxes.

6. Implications for Corporate Finance

Hamada (1969) derives the optimal financing and capital budgeting
rules for an integrated domestic capital market. In this section, we
discuss the implications of our empirical tests for the capital bud-
geting rules for international investment.

Under an equilibrium of Adler-Dumas type, where the sole inter-
national feature is PPP deviations, the required rate of return on an
incremental project is independent of the identity of the firm under-
taking the project. So the “cost of capital” for a particular project is
identical for all firms in this equilibrium. The only difference between
firms evaluating the same project in this case will be the level of net
cash flow that they expect. This can differ because they have different
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competitive positions, or because they experience different tax effects
or other costs, depending on their country of origin.

Under a pure deadweight cost equilibrium, the “cost of capital”
for a project depends on the country of origin of the investing com-
pany. The difference arises because the clientele holding the market
portfolio of country i is different from that holding the market port-
folio of country j. In particular, the marginal cost to a typical investor
in country i of adding an investment in country j to his portfolio is
different from that for country j investors. Direct corporate investment
is a substitute for this portfolio trade and, therefore, the required
return reflects this difference. The evidence presented in Sections 3
and 5 suggests that deadweight costs are potentially as important a
feature of the international equilibrium as are PPP deviations. Thus,
international capital budgeting rules should reflect the structure of
deadweight costs.

7. Summary and Conclusions

We test whether the home bias in equity portfolios is caused by
investors trying to hedge purchasing power parity (PPP) deviations.
The empirical evidence is consistent with this motive only if investors
have very low levels of risk aversion and equity returns are negatively
correlated with domestic inflation. We then develop a model of inter-
national portfolio choice and equity market equilibrium that inte-
grates PPP deviations and deadweight costs. Using this model we
estimate the levels of cost required to generate the observed home
bias in portfolios. These costs are consistent with observable costs
such as withholding taxes only if investors have low levels of risk
aversion.

The implications of these results are that the structure of interna-
tional equity portfolios cannot be explained by the Adler-Dumas
model with conventional levels of risk aversion, even if observable
costs to cross-border investment are included. Alternative explana-
tions for the home bias could include the hedging of relative price
risks or informational asymmetries. The various explanations for the
home bias in equity portfolios have different implications for the
equilibrium structure of returns and for international corporate finance.

Derivation of expression (12)
Define the vector µ l and the scalar rl by µ l = µ - Cl, rl = r -      The
analysis is then identical to Adler and Dumas (1983) through Equa-
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tion (8) of their paper but with µ l substitued for µ and rl substituted
for r. Equation (8) of Adler and Dumas then becomes

This is equivalent to

Rearranging and premultiplying by    gives (15).

Derivation of expression (18)
Call the first N × 1 part of the vector dl, dl and the first N × 1 part
of the vector Cl, Cl. Note that     = 0 and the last (N - 1) × 1
elements of Cl are zero. Starting from (14) we have
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