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Abstract

This paper solves for optimal international portfolio choice in the presence of liquidity
constraints and undiversi able labor income risk. Optimal portfolios are internationally diversi ed while positive correlation between domestic stock market returns and permanent
labor income shocks can worsen the home equity bias puzzle. Nevertheless, either small
information costs associated with investing abroad or a slightly positive domestic to foreign
equity premium di erential are suÆcient to either deter households from participating in
a foreign market or generate a substantial bias for home equities. The bene ts of international diversi cation are limited because consumption uctuations can be smoothed with a
small amount of bu er stock saving while exchange rate risk makes foreign investments less
appealing to risk averse investors.
JEL Classi cation: E2, F39, G11.
Key Words: International Portfolio Choice, Home Equity Bias, Liquidity Constraints,
Information Costs.
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Introduction

International nance theory emphasizes the e ectiveness of global diversi cation in achieving
a higher expected return at a lower risk (Levy and Sarnat (1970) were among the earliest
papers to point this out).1 This theoretical prediction contrasts sharply with the available
evidence on international portfolio positions that concludes in favor of a widespread lack
of diversi cation across countries. Speci cally, French and Poterba (1991) and Tesar and
Werner (1995) estimated the percentages of aggregate stock market wealth invested in domestic equities at the beginning of the 1990s to have been well above 90% for the U.S. and
Japan and around 80% for the U.K. and Germany.2 Tesar and Werner (1998) further show
that foreign equity participation by U.S. investors has increased in the 1990s, but it still
remains at low levels (in 1996 only around ten percent of total U.S. equity holdings was
invested abroad). In a related empirical puzzle, Feldstein and Horioka (1980) have argued
that domestic investment is highly correlated with domestic savings, a fact which could be
interpreted as the manifestation of home bias in the real economy.
What can potentially explain this divergence of economic theory from economic reality?
Lewis (1999) o ers an extensive survey of potential explanations that have been put forth to
date, ranging from the potential for domestic stocks to better hedge home risks than foreign
stocks, the presence of non-tradeable consumption goods, diversi cation costs exceeding the
gains, and the e ects of uncertainty about the economic environment. Lewis concludes that
\overall, equity home bias in portfolio levels remains a puzzle" (p.590).
This paper develops a potential explanation for the home equity bias puzzle that depends
on undiversi able labor income risk and liquidity constraints. Recently, there has been
substantial interest in drawing out the implications of this model in a number of areas.
Deaton (1991) and Carroll (1992, 1997)3 have used this model to explain why consumption
tracks income while at the same time consumption is smoother than labor income; bu er
stock savers can smooth idiosyncratic earnings uctuations with a small bu er stock of
wealth, thereby explaining why consumption tracks income over time (Carroll and Summers,
1991). Constantinides et. al. (1998) and Storeslettern et. al. (1998) argue that borrowing
constraints and undiversi able labor income risk over the life cycle explain a substantial
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component of the equity premium. Moreover, the evidence adduced by Gourinchas and
Parker (1999) from microeconomic data and Ludvigson and Michaelides (forthcoming) from
macroeconomic data is supportive of the bu er stock saving model as a plausible alternative
to the classic Permanent Income Hypothesis in explaining consumption dynamics.
It is probably important at this point to isolate the di erences between the treatment of
human capital under this approach and the way non-tradeable human wealth has been used
to date in the home equity bias literature. Baxter and Jermann (1997) show that domestic
human capital returns are more positively correlated with domestic stock rather than with
foreign stock returns, an observation that forces their two country general equilibrium real
business cycle model to conclude that \the international diversi cation puzzle is worse than
you think." Bottazzi, Pesenti and van Wincoop (1996) argue instead that focussing on
the correlation between productivity shocks among di erent countries might be misleading
since other shocks that lead to a redistribution of total income between labor and capital
might make foreign securities a less attractive hedge against labor income uncertainty. Using
OECD data, they argue that redistributive shocks are suÆciently important to generate a
bias towards home equities but the model falls short from matching the magnitude of the
home equity bias. This paper di ers from these studies in a number of important dimensions.
First, undiversi able labor income risk generates an ex post heterogeneous population of
consumers/investors. Second, labor income risk is calibrated to be consistent with microeconometric studies rather than being calibrated from macroeconomic data. Finally, liquidity
constraints are explicitly imposed and are an integral part of the analysis4.
This paper begins by analyzing the theoretical predictions of the bu er stock saving model
for international portfolio choice; this is the direct generalization of Heaton and Lucas (1997)
in an international context5 . In this setup we analyze how exchange rate risk a ects international portfolio choice and assess the magnitude of hedging demands generated by either
positive correlation between foreign and domestic stock markets or by a positive correlation
between labor income risk and domestic stock market returns. The model predicts, for reasonably calibrated parameters, complete portfolio specialization in stocks, the manifestation
of the equity premium puzzle from the portfolio demand side.6 Moreover, the agent holds
a diversi ed portfolio with positive amounts of both the domestic and foreign equities given
4

the bene ts of international diversi cation. In fact, to the extent that permanent idiosyncratic labor income shocks are positively correlated with domestic stock market returns, the
model generates a complete portfolio specialization in foreign stocks prediction, re ecting the
Baxter and Jermann (1997) message that \the international portfolio diversi cation puzzle
is worse than you think."
Given these counterfactual predictions, the model is adjusted to include the possibility
that domestic investors are better informed about domestic rather than foreign investment
opportunities. The idea that domestic residents might be facing a cost in acquiring information about foreign equity markets or simply be better informed about domestic markets
is not new; see Gehrig (1993) and Brennan and Cao (1997), for instance. We model this
informational asymmetry in two di erent ways. First, investors perceive that they can earn
a slightly higher return by investing domestically rather than abroad. We then ask how
high must this perceived mean equity di erential between domestic and foreign stocks be
to generate home equity bias. For empirically plausible parameter con gurations, a mere
two percent di erential is suÆcient to generate a home equity bias. Second, we ask whether
small information acquisition costs about the foreign stock market can generate home equity
bias, even if the expected return from investing abroad is the same as that from investing
domestically. Small costs are shown to be suÆcient in generating a bias for home equities.7
Why do such small information costs or such small changes in the mean expected return in
the foreign market generate such a sharp change in the predictions of the model? The answer
lies with the fundamental mechanisms of consumption smoothing in the model. Agents
expect high future earnings growth against which they cannot borrow; asset accumulation
is costly and they therefore accumulate a small bu er stock of assets that is suÆcient to
smooth the idiosyncratic labor income shocks they face. Given the small magnitude of this
bu er stock of assets and the exchange rate risk associated with foreign investing, small
information costs are suÆcient to deter foreign investments.
The paper is organized as follows. Section 2 describes the international portfolio choice
model. Section 3 discusses the numerical solution method that generalizes in an international
context the method proposed by Haliassos and Michaelides (1999) for solving the domestic
portfolio choice model. Section 4 discusses the optimal international portfolio choice policy
5

rules under di erent assumptions about the economic environment and computes the time
series moments for consumption, domestic and foreign stock and bond holdings, and the
portfolio share of domestic and foreign risky assets. Section 5 asks what information cost is
necessary to generate a bias for domestic equities and Section 6 concludes.
2

The Model

We consider the problem of an in nitely-lived household that maximizes expected intertemporal utility faced with a menu of a domestic and foreign risky asset and a riskless domestic
investment opportunity. The household solves
MAXfBt ;Std ;Stf g1
E0
t=0

subject to

1
X

=0

t

Ct + Bt + Std + Stf

t

U (Ct );

(1)

(2)
fd t+1 + Stf R
ff t+1 Eet+1 + Bt Rf + Yt+1
Xt+1 = Std R
(3)
Bt  0
(4)
Std  0
(5)
Stf  0
(6)
All variables are in real terms. Bt, Std and Stf are real amounts of the riskless asset (bonds),
of the risky domestic asset (domestic stocks) and of the risky foreign asset (foreign stocks),
respectively, that are held between the beginning of period t and the beginning of period
t + 1: Et denotes the mathematical expectation operator based on information available up
to the beginning of period t; while is the discount factor that satis es 0 < < 1: U (Ct )
is the felicity derived from consumption in period t; Xt is cash on hand at the beginning of
period t; fRetd+1 = 1 + d + "dt+1g is the risky gross return on domestic stocks held between
the beginning of period t and that of period t + 1; fRetf+1 = 1 + f + "ft+1 g is the risky
gross return on foreign stocks held between the beginning of period t and that of period
t + 1; fEet+1 = 1+ et+1 g is the stochastic exchange rate that will be used to translate foreign
6

 Xt

investments into domestic cash on hand in period (t + 1), fRf = 1 + rg is the gross riskless
rate which is assumed time-invariant, and Yt is labor income received at the beginning of
period t. All the innovations f"dt+1; "ft+1; et+1 g have mean zero and can have an arbitrary
correlation structure between them.
The budget constraint (2) will hold with equality, given the assumption of non-satiation.
The period-by-period felicity function is of the constant relative risk aversion (CRRA) form
1
U (Ct ) = C 1  1 ;  6= 1;  > 0 and U (Ct ) = ln Ct when  = 1: Constraint (6) is a direct
generalization of the no short sales constraints imposed by Heaton and Lucas (1997) in a
single, domestic, risky asset model.8
t



2.1 Labor Income

Labor income risk is nondiversi able because of moral hazard and adverse selection considerations, and it cannot be ignored by households concerned about their consumption paths.
Labor income of household i follows:
Yit = Pit Uit ;

(7)
Pit = GPit 1 Nit
(8)
This process, rst used in a nearly identical form by Carroll (1992), is decomposed into a
\permanent" component, Pit , and a transitory component, Uit. We assume that ln Uit and
ln Nit are each independent and identically (normally) distributed with means f :5  u2 ,
:5  n2 g, and variances u2 and n2 , respectively9 :
The log of Pit; evolves as a random walk with a deterministic drift, g = ln G; assumed
to be common to all individuals. Given these assumptions, the growth in individual labor
income follows
 ln Yit = ln G + ln Nit + ln Uit ln Uit 1 ;
(9)
where the unconditional mean growth for individual earnings is g :5  n2 ; and the unconditional variance equals (n2 + 2u2 ): Individual income growth in (9) has a single Wold
representation that is equivalent to the MA(1) process for individual earnings growth esti7

mated using household level data (MaCurdy [1981], Abowd and Card [1989], and Pischke
[1995]).10
2.1.1

Calibration of Parameters

The horizon that the model is calibrated for is one year. We set the rate of time preference, Æ,
equal to 0:05; and the constant real interest rate, r, equal to 0:02. Carroll (1992) estimates the
variances of the idiosyncratic shocks using data from the Panel Study of Income Dynamics,
and our benchmark simulations use values close to those: 0.1 percent per year for u and 0:08
percent per year for n . We set g equal to 0:03 and the benchmark coeÆcient of relative risk
aversion is set to either 2 or 5: The mean equity premium equals 6 percent and its standard
deviation is 18 percent (both for domestic and foreign stocks). That is d = f = :08
and " = " = :18: The exchange rate innovation e has mean zero and its variance is set
to approximately half of the equity premium variance (its standard deviation is therefore
around :13). Comparative statics results from varying the contemporaneous correlation
between stock returns, exchange rates and labor income shocks are also undertaken and
reported in Section 4. Numerical quadrature is used to take expectations, in the spirit of
Tauchen (1986).
d
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f

Solution Method

There is no analytical solution to the model and we therefore proceed with a numerical
solution. Analytical rst order conditions for bonds and for stocks respectively can be
written as follows:
1 + r E U 0 (C ) + 
(10)
U 0 (Ct ) =
1 + Æ t t+1 B
and
h
i
1
0
0
f
d
U (Ct ) =
Et U (Ct+1 ) R t+1 + dS
(11)
1+Æ
and
1 E hU 0 (C )Ee Rff i + f
U 0 (Ct ) =
(12)
t+1
t+1
t+1
S
1+Æ t
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where B , dS and fS refer to the Lagrange multipliers for the no short sales constraints on
bonds, domestic stocks and foreign stocks, respectively. Recalling that the budget constraint
in period t is
Ct = Xt Bt Std Stf
(13)
where Xt is cash on hand, a binding short sales constraint on bonds, implies that Ct =
Xt Std Stf . Similarly, when the constraint preventing short sales of domestic stocks is
binding, (13) implies that Ct = Xt Bt Stf , while a binding constraint on foreign stock
short selling implies that Ct = Xt Bt Std :
Given the non-stationary process followed by labor income, we normalize asset holdings
and cash on hand by the permanent component of earnings Pit; denoting the normalized
variables by lower case letters (Carroll, 1992). De ning Zt+1 = PP+1 and taking advantage
of the homogeneity of degree ( ) of marginal utility implied by CRRA preferences, the
three Euler equations can be rewritten in the following way:
t

U 0 (x

sdt

t

sft



bt ) = MAX U 0 (xt

sdt

and
U 0 (x

t

sdt

sft



bt ) = MAX U 0 (xt

bt

sft

and


1
+
r

0
); 1 + Æ EtU (ct+1 )Zt+1


1

0
); 1 + Æ Et fRfdt+1 U (ct+1 )Zt+1g :

(14)

(15)


1

0
bt
); 1 + Æ Et fRff t+1 Eet+1 U (ct+1)Zt+1 g (16)
t
The normalized state variable x (following Deaton, 1991) evolves according to
U 0 (x

sdt

sft



sft

t

bt ) = MAX U 0 (xt

sdt

= (sdt Retd+1 + sft Retf+1 Eet+1 + bt Rf )Zt+11 + Ut+1
(17)
The identity ct+1 = xt+1 bt+1 sdt+1 sft+1 where fbt+1 ; sdt+1 ; sft+1g are all functions of xt+1
is used to substitute out ct+1 on the right hand sides of (14), (15) and (16) (see appendix A
for the proposed algorithm).
xt+1

9

In order for the algorithm to work, we must make sure that the three functional equations
of interest de ne a contraction mapping. Three suÆcient conditions for the individual
Euler equations (14), (15) and (16) to de ne a contraction mapping for fb(x); sd (x); sf (x)g
respectively are the conditions in Theorem 1 of Deaton and Laroque (1992):
1 + rE Z  < 1
1 + Æ t t+1

(18)

1 E fRe Z  g < 1
1 + Æ t t+1 t+1

(19)

and
and

1 E fRe Ee Z  g < 1
(20)
1 + Æ t t+1 t+1 t+1
If these conditions hold simultaneously, there will exist a unique set of optimum policies
satisfying the three Euler equations. We next simplify these conditions to gain an intuitive
understanding of the problem. Given that Zt+1 = GNt+1 , with fN g being log normally
distributed, we have Et (GNt+1)  = exp( g )  exp( n + 222 ): Assuming that all three
variables are uncorrelated with each other, we have
n

et+1 Eet+1 Zt+1 g
Et fR

= Et fRet+1 gEtfZt+1 gEtfEet+1 g
= (1 + f )  exp( g )  exp(

2  2

(21)

n
2 )1
Taking logs of the two conditions and using the approximation log(1 + x)  x for small
x, (18) becomes

n +

 2
+
(22)

2 n < g + n
which is the condition derived by Deaton (1991) with n = 0: (19) and (20) are identical
because the conditional next period expectation of the exchange rate is one and the domestic
and foreign equity premia are equal. The conditions therefore become11
r

Æ

f

Æ



+ 2 n2 < g + n
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(23)

Note that the three conditions collapse into one when the stock market investment opportunities have the same return characteristics as the risk free rate.
With a positive equity premium (f > r), satisfaction of (23) guarantees (22). Impatience
must now be even higher than in the saving model to prevent the accumulation of in nite
stocks, since the condition involving f Æ must be satis ed. Two other distinct cases can
also guarantee the existence of a solution. First, a high expected earnings growth pro le
(as measured by g ) guarantees that the individual will not want to accumulate an in nite
amount of stocks or bonds but would rather borrow now, expecting earnings to increase in
the future. Second, if the rate of time preference exceeds the expected stock return, more
risk averse (higher ) individuals will not satisfy the convergence conditions.
4

Comparative Statics

4.1 Labor Income Uncorrelated to Stock Returns

There is very little empirical evidence on the correlation of individual labor income shocks
and stock market returns. Davis and Willen (1999) is one of the rst empirical studies trying
to determine the degree of correlation between individual domestic stock market returns and
idiosyncratic labor income shocks (I am aware of no study that computes the correlation
between individual labor income shocks and foreign stock market returns). Their results vary
over di erent groups and over the life cycle but the highest correlation is around 0.3 for some
segments of the population, even though a correlation of zero arises for many occupational
categories. Given the uncertainty that exists about the magnitude of this correlation, we
solve the model for correlations equal to zero and 0.3.
The policy functions for f = 2; 5g are given in gures 1-4. We rst note that the
consumption policy rule has the same shape as in the bu er stock saving literature ( gure
1), while complete portfolio specialization in stocks, rst derived by Heaton and Lucas (1997)
for the domestic portfolio choice problem, persists ( gure 4 shows that no savings is allocated
in the riskless asset market). Moreover, the total amount of savings is not a ected by varying
the risk aversion parameter (see gure 1), even though there are substantial changes in the
11

portfolio composition (see gures 2 and 3), conditional on .
The bene ts of international diversi cation can be clearly seen since the portfolio contains
both domestic and foreign investments once saving takes place ( gures 2 and 3). Figure 2
illustrates that the share of wealth in domestic stocks is a declining function of cash on hand
and decreasing in risk aversion. Given that what wealth is left is completely allocated in the
foreign stock market, the share of wealth invested in the foreign stock market is an increasing
function of cash on hand and increasing in risk aversion. The declining shape of the share of
wealth in domestic stocks is a familiar result from both in nite horizon12 and nite horizon13
domestic portfolio choice models. In the absence of an international asset, this shape arises
because future labor income that cannot be borrowed against is viewed as implicit holdings
of a riskless asset. At low levels of nancial wealth (where the share of the implicit riskless
asset in total wealth is high), the agent allocates total savings in the stock market, making
the portfolio more diversi ed, once the implicit holdings of the riskless asset in the form of
future labor income are taken into account. As nancial wealth rises (and the labor income
component in total nancial wealth decreases), however, the riskless asset must be added
to the portfolio to make it well diversi ed. With international portfolio choice, this logic
works in the same way except that the role of the riskless asset is taken up by the foreign
asset. The foreign asset is riskier than the domestic asset, though, since exchange rate risk
is not hedged, and this riskiness generates a bias towards domestic investments (the share
of wealth in the domestic market is higher than the share of wealth invested in the foreign
market). Higher risk aversion reduces the share of wealth invested in the domestic stock
market because the bene ts from international diversi cation are higher for more risk averse
agents, generating a higher allocation of stocks in the foreign market.
Table 1 uses the invariant distribution of normalized cash on hand (see Appendix B) to
show that mean and median bondholding are zero. Table 1 also illustrates that consumption
smoothing is achieved, with individual normalized consumption having half the standard
deviation of individual normalized earnings. The table also shows that (for either  = 2 or
 = 5) there is a bias towards domestic investments with both the mean and median share
of wealth invested domestically being around twice as high as the share of wealth invested
abroad. Speci cally, the mean share of wealth invested domestically is 61 percent for  = 2
12

and 59 percent for  = 5, while the respective numbers for the foreign investment are 27 and
31 percent. The remaining 12 and 10 percent is the time spent with no savings (and therefore
no stockholding). Computing medians yields a similar bias towards domestic equities: 68
percent of wealth is invested domestically and 32 percent abroad when  = 2 and when
 = 5 the share of wealth in domestic stocks falls to 65 percent and the share abroad rises
to 35 percent. Even though there is a bias towards domestic investments, however, this is
not suÆcient to generate the bias observed in the data.
Figures 2 and 3 show that once households begin to save, they hold a diversi ed portfolio
that includes both domestic and foreign stocks, a manifestation of the home equity bias
puzzle. The source of this result, and of its robustness to di erent levels of risk aversion,
can be seen with reference to the di erent shadow values of the two short-sales constraints
on domestic and foreign stock holding. Combining (11) and (12) yields
1 E hU 0 (C ) Red Ee Ref i = d f :
(24)
t+1
t+1 t+1
t+1
S
S
1+Æ t
Under no stockholding, no correlation between earnings and stock returns and no correlation
between stock returns and exchange rate risk, equation (24) can be rewritten as
1 E [U 0 (C )] E hRed Ee Ref i = d f
(25)
t+1
t
t+1 t+1
t+1
S
S
1+Æ t
Given the same expected return on the domestic and foreign investment, as assumed up
to this point, the left hand side of (25) is zero. Since dS = fS at zero saving, households
that start saving would like to invest in both the domestic and foreign stock market since
the shadow value of investing is the same in both markets. Thus, there is a second puzzle
predicted by this model; even the smallest amount of positive savings is allocated in both
stock markets, despite casual empiricism that suggests that investors rst enter the domestic
market and then move on to other markets.
4.2 Correlation between domestic stock market returns and labor
income risk

In this section we investigate the e ect of positive correlation between permanent labor income shocks and stock returns on the international portfolio choice decision14 (see gures 5
13

to 8 for correlation equal to 0.3). The consumption policy rule shape and the complete portfolio specialization in stocks are not altered from this change in the economic environment.
What is clearly illustrated in gures 6 and 7 is the Baxter and Jermann (1998) message that
\The international portfolio diversi cation puzzle is worse than you think". Speci cally, the
investor rst enters the foreign stock market fully when starting to save ( gure 7), while the
share of wealth invested in foreign stocks remains equal to one for quite a while before some
investments are made in the domestic stock market.
The results are even more striking when we look at the time series averages from the
invariant distribution (table 2). Not only does complete portfolio specialization in stocks
hold (mean and median normalized bond holdings are zero), but we now have complete
portfolio specialization in foreign stocks; both the mean and median share of wealth invested
domestically is zero. This result has two implications. First, to the extent that positive
correlation between earnings shocks and stock returns exists in the data, home equity bias
becomes much more diÆcult to explain. Given the evidence in Heaton and Lucas (2000a)
that small business proprietors are more likely to be stock holders and that their business
income might be more positively correlated with the domestic stock market, the home equity
bias puzzle is worsened. Second, positive correlation between stock returns and labor income
shocks could be used to explain the co-existence of bonds and stocks in the portfolio, thereby
avoiding the complete portfolio specialization in stocks prediction of the domestic portfolio
choice model (see Heaton and Lucas (2000b)). If this route is taken, however, then the home
equity bias puzzle becomes more diÆcult to explain as the extension of the model in the
international context generates complete portfolio specialization in foreign stocks.
4.3 Does International Diversi cation Pay when Stock Markets
are Positively Correlated?

The next comparative statics exercise investigates the bene ts from international diversication when stock markets are positively correlated ( gures 9 to 12). I have used two
correlation coeÆcients: 0.3 and 0.7. The lower number captures representative correlations
among developed equity markets, as reported by Lewis (1999, table 2)15 for the Morgan
14

Stanley (MSCI) database of developed market stock indices with reinvested dividends. The
high correlation (0.7) is the correlation between the US and Canada (this is the highest correlation that Lewis reports in the correlation matrix that includes the U.S., Canada, France,
Germany, Italy, Japan and the U.K.).
Figure 9 illustrates once more that the consumption policy rule has the familiar bu er
stock saving shape, and that complete portfolio specialization in stocks obtains ( gure 12).
Varying  does not a ect signi cantly the results for this parameter con guration and therefore these comparative statics results are omitted. Increasing the correlation between domestic and foreign stock markets makes the preference for domestic stocks stronger since
the bene ts of diversi cation are reduced as this correlation increases ( gures 10 and 11).
International diversi cation does pay, however, since for either correlation both domestic
and foreign assets are included in the portfolio, once saving is undertaken.
The results in table 3 con rm these conclusions. First, varying the coeÆcient of relative
risk aversion does not a ect the time series results. Second, the bias towards the domestic
stock market is increasing in the correlation between the domestic and foreign stock market.
The mean share of wealth invested in the domestic stock market is 76 percent while that
invested abroad is 12 percent when  = 2 (this ratio rises to 77/12 when  = 5). The
conclusions are even starker when medians are used. If the correlation is 0.3, then the
median share of wealth in domestic stocks is 68/69 percent for  = 2 /  = 5. When this
correlation rises to 0.7, however, the median share of wealth in domestic stocks is 88 percent
when  = 2 and 86 percent when  = 5. Thus, domestic bias can be generated with such
high positive correlations.
Is high domestic to foreign stock market correlation a reasonable explanation of the
home equity bias puzzle? The highest correlation between stock markets reported by Lewis
(1999) is that between the U.S. and Canada (0.7). The model would therefore predict that
a U.S. based investor would have a domestic equity bias against Canada. Is this the case
empirically? Bohn and Tesar (1996) argue that, if anything, U.S. investors rst invested in
Canada and only gradually shifted some of their investments in Europe, Japan and emerging
economies, while maintaining the bias towards domestic equities. High correlations between
the domestic and foreign stock market make the equity bias puzzle even stronger therefore
15

since, if anything, U.S. investors should not have rst invested in Canada.
4.4 How Important is Foreign Exchange Risk in the International
Portfolio Choice Decision?

We have seen that even though the foreign asset is always held in positive amounts in the
portfolio once saving takes place, there is a bias towards holding a larger proportion of
wealth in the domestic asset. This arguably arises from the exchange rate risk that a foreign
investment entails for a prudent investor. In order to more closely analyze the e ect of foreign
exchange rate risk on the optimal international portfolio choice decision, I recomputed the
policy functions that would result from two of the previous sections but by reducing the
standard deviation of exchange rate changes to 0.01 (from 0.127 in the benchmark model).
The results are plotted in gures 13 to 16.
Figures 13 and 14 plot the share of wealth in domestic and foreign stocks respectively
when both the correlation between permanent earnings shocks and domestic stock returns
and the correlation between domestic and foreign stock returns is zero. It is found that
the portfolio allocation is extremely sensitive to exchange rate volatility; the reduction in
foreign exchange rate risk reduces the share of wealth allocated in the domestic market as
the agent allocates more wealth abroad. In particular, when exchange rate risk is practically
eliminated, approximately half of the wealth is allocated in the domestic market and half is
allocated abroad16, regardless of the coeÆcient of relative risk aversion (see gures 13 and
14).17
What happens when positive correlation between permanent labor income shocks and
domestic stock returns exists? Figures 15 and 16 plot the shares of wealth invested domestically and abroad respectively. Foreign exchange rate risk is shown to be once again an
important determinant of the international portfolio choice decision; lower foreign exchange
rate risk increases the share of wealth invested abroad by a substantial rate (see gure 16,
for instance).
We conclude by pointing out that since lower foreign exchange rate risk implies an aggressive increase in foreign equities, a currency union that eliminates exchange rate risk should
16

imply a higher rate of cross border investment within the union. The European Monetary
Union should therefore provide the catalyst for a substantial increase in cross border investment within the members of the Union. Moreover, if international investors can (cheaply)
hedge their foreign exchange risk, then the home equity puzzle becomes even more diÆcult
to explain.
5

Can Small Information Costs Generate Home Bias
in Equity Investments?

In the popular press, the idea that investors have better information about nearby rms than
distant ones is taken for granted.18 More recently, a number of academic papers have rigorously tested this hypothesis. Coval and Moskowitz (1999a) nd that the distance between
fund managers and potential investments is a \key determinant of U.S. investment manager
portfolio choice." Coval and Moskowitz (1999b) also nd that investors possess signi cant
informational advantages in evaluating nearby investments and also nd that active mutual
fund managers overweight proximate rms in their portfolios and earn substantial abnormal
returns in local holdings. If this argument holds for domestic investments, then it is natural
to conjecture that geographical distance might be an important determinant of international
portfolio choice. Indeed, Coval and Moskowitz (1999a) extrapolate their ndings to the international scale and nd that \distance may account for roughly one third of the observed
home country bias in U.S. portfolios estimated by French and Poterba (1991)".
In the next two subsections I assess the potential for small information costs to generate
a home equity bias puzzle. The rst subsection assumes that domestic investors are better
informed about domestic investment opportunities than foreign stock markets and therefore can earn a higher expected return on domestic investments; the question that arises
then is what level of domestic to foreign equity premium di erential is needed to generate
the observed home equity bias. The second subsection assumes that there is an explicit
cost di erential in gathering information about foreign investments relative to the cost of
information acquisition about domestic markets. In such an economic environment, we ask
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whether small information cost di erentials can generate home equity bias.
5.1 How low must the foreign equity premium be to generate
home equity bias?

In the benchmark model analyzed in previous sections, both the domestic and foreign equity
premia were set equal to six percent. Interesting portfolio allocations result from changing
the foreign equity premium downwards from six to two percent in the di erent economic
environments under consideration. When both the correlation between domestic stock returns and permanent earnings shocks and between domestic and foreign stock markets are
zero and  = 2, a foreign equity premium between two and ve percent generates complete
portfolio specialization in domestic stocks. With  = 5; a foreign equity premium lower than
four percent generates a home bias in domestic equities.
These results are quite surprising given the bene ts that international diversi cation can
o er and the consistent prediction in the previous section that the agent should hold an
internationally diversi ed portfolio. What is the economic mechanism that can explain these
surprising results? Bu er stock savers can smooth idiosyncratic earnings shocks with little
wealth accumulation. Table 1 has shown that normalized consumption is half as volatile as
normalized earnings (comparing standard deviations) and this is achieved by accumulating
a total of 0.15 units of normalized wealth when  = 2 and 0.16 units of normalized wealth
when  = 5. In turn, this wealth is broken down between 0.1 units in domestic assets and
0.05 and 0.06 units in foreign stocks respectively. The low level of total savings and the
bias towards domestic stocks that exchange rate risk generates, are two factors that reduce
the attractiveness of foreign equities quite quickly. The even lower foreign equity premium
needed to generate a domestic equity bias for higher degrees of prudence () is consistent
with this explanation since the level of wealth invested in the foreign stock market is higher
in this case and therefore the gain from international diversi cation is even stronger.
What is even more surprising is that such conclusions can be generated even for the
case when positive correlation between domestic stock returns and permanent labor income
shocks exist. In this case, given the magnitude of the home equity bias puzzle illustrated in
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section 4.2, the foreign equity premium must be perceived to be even lower than in the zero
correlation case. For  = 2 the foreign equity premium must fall to four from ve percent
to generate complete portfolio specialization in domestic stocks while for  = 5 it must fall
even lower to around three percent.
We conclude this section by pointing out that a domestic to foreign equity premium
di erential of the range of 2-3 percent can generate the observed bias in domestic equities.
How reasonable is such an assumption? This is an empirical question but the evidence
adduced by Coval and Moskowitz is consistent with this observation; if investors believe
that they have more accurate information about investments close to home, and therefore a
higher domestic to foreign return on investment, home equity bias will arise. Equivalently,
if familiarity raises domestic expected returns above foreign ones, even by a two to three
percent per annum level, then it might breed domestic (rather than foreign) investment.
5.2 Can small information costs generate home equity bias?

We will now consider the potential for small information/trading costs associated with investing abroad to generate home equity bias while keeping the same expected equity premia
in the two di erent countries. The thought experiment is as follows. Suppose that access
to foreign stockholding opportunities entails a small cost (it might be the cost of opening
a foreign account, the opportunity cost of time monitoring a foreign investment, the higher
cost of acquiring information about a foreign market, higher brokerage fees from investing
abroad or simply inertia). We are interested in computing the threshold cost that will keep
this investor in the domestic market, thereby generating a complete portfolio specialization
in domestic stocks.
To compute this threshold entry cost, we solve for the associated value functions. Details
of this computation are found in Appendix C. The value function of the international portfolio
choice model exceeds that of the domestic portfolio choice model at any level of normalized
cash on hand, since households are no worse o when they have the option to invest in
foreign stocks. If we denote the value function associated with participating in the foreign
stock market by Vsf and the value function when using domestic capital markets by Vsd, the
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normalized threshold entry cost as a function of normalized cash on hand is k(x); such that
Vsf (x

(26)
Given the monotonicity in cash on hand of the value function, we can use a numerical
interpolation procedure to invert the value functions and derive the entry cost as
k(x) = x

k(x)) = Vsd (x)

Vsf 1 (Vsd (x))

(27)
Since k(x) varies with the realized cash on hand, we can now make use of the time-invariant
distribution of normalized cash on hand19 to nd the maximum level of x that the household
will experience. We compute this from the invariant distributions depicted in Figs. 17-18 as
the level xb; such that Pr(x  xb) = 1: The threshold entry cost is then computed as k(xb):20
The invariant distributions are plotted for completeness in gures 17 and 18; they illustrate that for higher degrees of risk aversion/prudence, higher wealth accumulation takes
place and the distribution of cash on hand is skewed to the right. The resulting certainty
equivalents are also graphed in gures 19 and 20 and are increasing in the level of liquid wealth. At higher wealth levels the bene t from diversifying internationally is greater
and therefore a higher cost is needed to generate foreign market non-participation. Moreover, higher levels of prudence require a higher threshold cost to deter foreign market nonparticipation since higher risk aversion implies a higher level of precautionary saving balances
and therefore a higher bene t from diversifying internationally. Positive correlation between
domestic stock market returns and permanent labor income shocks is also associated with
higher levels of threshold costs needed to deter foreign market participation since, again, the
bene ts from diversifying internationally are greater than when this correlation is zero (see
gure 19).
Table 4 reports the values of these threshold costs for di erent speci cations of the economic environment as a percentage of mean labor income. The threshold entry costs are
highest when the correlation between permanent labor income shocks and domestic stock
returns is positive (panel II); this is consistent with the higher need to diversify internationally when the domestic stock market is not a good hedge against earnings uctuations. The
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costs of 6.4 percent (for  = 2) and 15.4 percent (for  = 5) are substantial implying that in
this economic environment, the home equity bias cannot be explained by small information
costs. On the other hand, panels I, II and IV show that when  = 2 very small information
costs can generate home equity bias; these costs vary between 0.6 and 1.5 percent of mean
labor income.
One may wonder why entry costs tend to be low, given that the household gains access
to foreign stocks over an in nite horizon. Three factors are at work. First, access to stocks
does not necessarily imply stockholding in every period. Liquidity constraints imply that
households are likely to spend a substantial fraction of their time at levels of normalized cash
on hand that do not justify any stockholding. Speci cally, when  = 2 and stock returns are
uncorrelated with labor income, the household does not save anything around 12 percent of
the time. When the coeÆcient of relative risk aversion rises to 5, on the other hand, the
liquidity constraint is binding around 10 percent of the time, enhancing the value of entering
the foreign stock market and justifying the higher cost needed to generate stock market nonparticipation (the cost rises from one to 2.6 percent of mean labor income). With positive
correlation between domestic and foreign stock returns and  = 2; the household does not
save anything approximately 12 percent of the time while for  = 5 this occurs around 11
percent of the time. Second, the amount of total saving is low (see the results in tables 1-3)
implying that the bene ts from international diversi cation are limited. Third, the exchange
rate risk associated with foreign investing is non-negligible. Given the risk aversion of the
agent, compounded by the liquidity constraint, the bene t of international diversi cation
comes with a cost in the form of an additional layer of uncertainty. All three factors detract
from the appeal of having access to foreign stocks and tend to lower the threshold entry
costs.
The nding that relatively low entry costs can generate foreign stock market nonparticipation is consistent with the theoretical ndings of Haliassos and Michaelides (1999)
that low entry costs can generate stock market non-participation in the context of the domestic portfolio choice model. Given the recent empirical ndings by Vissing-Jorgensen (1999)
and Paiella (2000) that small entry cost can generate stock market non-participation domestically, we conjecture that an empirical study in an international context could yield similar
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support for international stock market non-participation. Moreover, it is important to note
that foreign equity participation by U.S. investors has increased in the 1990s, but at around
ten percent of equity holdings being invested abroad, it still remains at low levels (Tesar and
Werner, 1998). The increase in foreign stock market participation by U.S. investors would
be consistent with a gradual reduction in information costs about foreign investment opportunities in the 1990s either through the proliferation of mutual funds invested in foreign
securities or simply through the greater ease of information acquisition that the Internet
provides.
6

Concluding Remarks

This paper has extended the Heaton and Lucas (1997) approach to solving domestic portfolio
choice models in an international context. We have found that the investor holds an internationally diversi ed portfolio, even when very small amounts of wealth are being invested.
Positive correlation between domestic stock market returns and permanent labor income
innovations worsens the home bias puzzle signi cantly since it predicts complete portfolio
specialization in foreign stocks. Positive correlation between domestic and foreign stock
markets reduces foreign stock market participation but the portfolio remains internationally
balanced. Mitigating exchange rate risk also worsens the home equity bias puzzle.
Given these counterfactual predictions, the model was modi ed in two di erent directions that can both be motivated by the presence of di erential information costs about
domestic versus foreign investment opportunities. Speci cally, more accurate information
about domestic investments that leads to either higher expected returns domestically or to
small foreign investment costs generates a substantial home equity bias. The model departs
from the Obstfeld and Rogo (2000) assumption of using costs of trade in the goods market
to explain home bias by assuming that costs of trade arise in asset trading. Nevertheless, it
retains the avor of the argument that small costs might change the predictions of di erent
models signi cantly and the e ects of incorporating small costs/frictions should therefore be
more closely scrutinized.
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A

Appendix A: Numerical Dynamic Programming

The three Euler equations are given by (14), (15) and (16) while normalized cash on hand
evolves according to (17). The single state variable (cash on hand, xt ) is discretized into 50
equidistant grid points between (:6 and 3). Given that the three conditions that guarantee
that the above system de nes a contraction mapping are satis ed, we can solve simultaneously for fsd(x); sf (x); b(x)g: Starting with any initial guess (say sd (x) = :1  x, sf (x) = :1  x,
b(x) = :1  x), we use the right hand side of the rst Euler equation ((14)) to get an update
for b and continue doing so until b converges to its time invariant solution b1 (see Deaton
(1991)). We then use the second Euler equation with b1 taken as given, to nd the solution
for the time invariant optimal sd , call it sd1 . We then substitute these two functions in
the third Euler equation and iterate on sf until we nd the time invariant solution for this
function, call it sf1  : We know have three updated functions fb1; sd1 ; sf1 g; the process can be
repeated until these functions converge to their time invariant solutions.
A.0.1

Contemporaneous Correlation

To nd the probabilities associated with di erent state realizations in the presence of contemporaneous correlation, we discretize the joint probability distribution of a bivariate standard
normal in the following way. The univariate standard normal distribution is divided into ten
equiprobable intervals using eleven points; f10,1.28155,0.84162,0.5244,0.25334,0g.
A discrete approximation of the formula
F (y1  Y

 y2; z1  Z  z2 ) = F (y2; z2)

F (y2 ; z1 )

F (y1 ; z2 ) + F (y1 ; z1 )

where F is the bivariate standard normal of the two random variables (Y; Z ) is then derived
using the CDF BV N command in GAUSS.
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B

Appendix B: Computing the Time- Invariant Distribution

Normalized cash on hand follows a renewal process21 and therefore has an associated invariant
distribution. To nd the time invariant distribution of normalized cash on hand, we rst
compute the optimal policy rules; bond (b(x)), domestic stock (sd(x)) and foreign stock
(sf (x)) policy functions. Note that the normalized cash on hand evolution equation is
= [b(xt )Rf + sd (xt )Retd+1 + sf (xt )Retf+1 Eet+1 ] PPt + Ut+1

xt+1

= w(xtjRetd+1 ; Retf+1 ; PPt

+1

t

(28)

+1

t

; Eet+1 ) + Ut+1

where w(x) is de ned by the last equality and is conditional on fRetd+1 ; Retf+1 ; PP+1 ; Eet+1 g.
Denote the transition matrix of moving from xj to xk ;22 as Tkj : Let  denote the distance
between the equally spaced discrete points of cash on hand on the grid. The risky domestic
asset return Red ; the risky foreign asset return Ref , the exchange rate next period Ee and the
permanent shock PP+1 are all discretized using 10 grid points respectively: Rd = fRl gll=10
=1 ,
P
=10 e
n=10
o=10
Rf = fRm gm
m=1 ; E = fEn gn=1 ; P +1 = fGNo go=1 . Tkj = Pr(xt+1=k jxt=j ) is found using
t

t

t

t

=10 mX
=10 nX
=10 oX
=10
X

l

l

t

=1 m=1 n=1 o=1

t

Pr(xt+1 jxt ; )  Pr(Retd+1 =
 Pr(Eet+1 =

etf+1 = Rm )
Rl )  Pr(R
En )  Pr(

Pt
Pt+1

(29)

= No )

(30)

where 0 = [Retd+1 = Rl ; Retf+1 = Rm ; Eet+1 = En; PP+1 = No ] and the assumption that all four
random variables are independent was used. Making use the approximation that for small
values of u2 , U  N (exp(u + :5  u2 ); (exp(2  u + (u2 ))  (exp(u2 ) 1))); and denoting
the mean of U by U and its standard deviation by ; the transition probability conditional
on fRl ; Rm; En; Nog then equals
t

Tkjlmno

jxt


= ( xk + 2
= xj ; 0)

w(xt j0 )


U
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t

> xt+1 > xk


2

w(xt j0 )


U

The unconditional probability from xj to xk is then given by
=10 mX
=10 nX
=10 oX
=10
X

l

=
Tkjlmno Pr(Rl ) Pr(Rm ) Pr(En ) Pr(No )
(31)
l=1 m=1 n=1 o=1
The time invariant distribution  is then calculated as the normalized eigenvector of T
corresponding to the unit eigenvalue by solving the linear equations
( T 0 I e )(  ) = ( 0 )
(32)
e
0 0
1
where e is a (50 by 1) vector of ones .
Once the limiting distribution of cash on hand is derived, average cash on hand can be
computed using Pj j  xj : Similar formulae can be used to compute the mean, median
and standard deviations of the variables of interest, as reported in the tables. Correlation
between the random variables can be accommodated by calculating the joint probabilities
of the variables in (31).
Tkj

C

Appendix C: Value Function Computation

An induction argument is suÆcient to show that the value function inherits the properties
of the utility function; in particular, the value function is homogeneous of degree (1 )
when the utility function in of the CRRA form. As a result, the equation that determines
the value function
can be rewritten as

V (Xt ; Pt ) = MAXBt ;Std;Stf U (Ct ) + Et V (Xt+1 ; Pt+1 )

(33)

P
V (xt ) = MAXb(xt );sd (xt );sf (xt ) U (ct ) + Et [f t+1 g1  V (xt+1 )]
(34)
Pt
Starting from any initial guess of the value function (say V (x) = x11  ) and substituting this

along with the optimal consumption, bond and stock policy functions on the right hand side
of (34), we obtain an update of V (x); this procedure can be repeated until the value function
converges at all grid points.
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Notes
1

Solnik (1974) derives an international Capital Asset Pricing Model that predicts that the share of wealth

in the domestic market should be a constant multiple of the share of wealth invested in the foreign market.
2 Cooper

and Kaplanis (1986) argue that home bias seems to characterize smaller countries as well.

3 Carroll

(1992) generates no borrowing behavior endogenously by assuming that the transitory labor

income shock can fall to zero in any given period with a small probability (0.5 percent). Deaton (1991), on
the other hand, explicitly imposes a no borrowing liquidity constraint.
4 Viceira

(2000) considers the e ects of labor income risk on optimal domestic portfolio choice in a model

without liquidity constraints.
5 Heaton

and Lucas (1997, 2000b) and Haliassos and Michaelides (1999) have studied the portfolio choice

implications of the model for a single domestic risky asset.

Heaton and Lucas (1997) nd that such a

model predicts complete portfolio specialization in stocks, and that this result is robust to habit persistence,
transactions costs, risk aversion, and to an equity premium as low as two percent. Nevertheless, Heaton and
Lucas (2000b) nd that positive correlation between stock returns and shocks to labor income (or income
from business ownership, Heaton and Lucas (2000a)) tends to discourage households from putting all of their
wealth in stocks. Haliassos and Michaelides (1999) corroborate these ndings for a di erent labor income
process but show that small stock market entry costs are suÆcient to generate stock market non-participation
because bu er stock savers can smooth idiosyncratic labor income shocks with a small bu er stock of assets.
Low wealth accumulation implies that stock market entry has limited bene ts and therefore a small cost
can deter households from entering the stock market. They conclude that to the extent that the median
household behaves like a bu er stock saver (see Carroll (1997)), median stock holding in a population could
be zero in the presence of small, stock market entry costs.
6 This

is the generalization of the Heaton and Lucas (1997) domestic portfolio model result in an interna-

tional setting.
7 Obstfeld

and Rogo (2000) argue that small transportation costs in the goods market can explain home

equity bias; the analysis here di ers by considering the e ects of small costs in assets markets.
8 See

also Haliassos and Michaelides (1999). In turn, the single domestic risky asset model is a direct

generalization of the Deaton (1991) model that only allowed for a single riskless asset.
9 The

lognormality of Uit and the assumption about the mean of its logarithm imply that EUit = exp( :5 

u2 + :5  u2 ) = 1 and similarly for ENit :
10 Although these studies generally suggest that individual earnings changes follow an MA(2), the MA(1)
is found to be a close approximation.
f d
11 If the domestic mean return di ers from the foreign mean return, then the condition becomes MAX [ ; ] Æ +

 2
2 n < g + n :
12 See Heaton and Lucas (2000b) and Haliassos and Michaelides (1999).
13 See Cocco, Gomes and Maenhout (1999) for instance.
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14 Both

Haliassos and Michaelides (1999) in the domestic portfolio choice model and Viceira (2000) in a

domestic portfolio choice model without liquidity constraints have evaluated the hedging demands arising
from this correlation. Both have found that a positive correlation between transitory earnings shocks and
stock returns do not generate any hedging demands unless the correlation is (counterfactually) high. They
therefore focus on analyzing the e ects of correlation between permanent earnings shocks and stock returns,
something that we do in this paper as well.
15 Lewis

(1999) uses monthly returns to compute the correlations whereas the current theoretical model is

calibrated at an annual frequency. Given the low number of non-overlapping observations that would result
from estimating the annual correlations for exchange rate changes post 1973, we use the monthly estimates
as indicative of what to expect at an annual frequency.
16 There

is still a slight bias towards domestic equities in the graphs as the exchange rate risk is not

completely eliminated due to numerical convergence problems arising from the fact that the domestic and
foreign asset become indistinguishable assets when exchange rate risk is completely absent, rendering the
Euler equations for domestic and foreign asset choice identical.
17 Note

that this is consistent with the Solnik (1974) model where in the presence of two foreign markets

with the same equity premia and variances of returns, half of total wealth is allocated domestically and half
is allocated abroad.
18 In

\Finding Returns by Investing Close to Home" Sandra Block writes that a number of fund managers

believe that they can obtain abnormal returns by investing in \their own back yard" with the belief that
geographic proximity o ers them a competitive advantage. She quotes Conrad Herrmann, manager of the
Franklin California Growth Fund, as stating: \We have a unique advantage over someone investing from
over 3000 miles away. We read the local newspapers, socialize with people that work for these companies,
and we can get a sense for how the region is doing." (USA Today, February 28, 1997).
19 See

Appendix B for the computation of the time invariant distribution.

20 We

use the invariant distribution associated with the domestic portfolio choice model to compute xb since

we are assuming that the household is contemplating entry in the foreign stock market for the rst time.
21 The

proof for a mathematically equivalent model of commodity prices with non-negative inventories is

given by Deaton and Laroque (1992, theorem 2).
22 The

normalized grid is discretized between (x min; x max) where x min denotes the minimum point on

the equally spaced grid and x max the maximum point.
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Table 1: Time Series Moments from varying coeÆcient of relative risk aversion when both
the correlation between the domestic and foreign stock market and the correlation between
permanent labor income shocks and domestic stock returns are zero
=2 =5

Mean Normalized Bond Holdings
0.00 0.00
Mean Normalized Domestic Stock Holdings
0.10 0.10
Mean Normalized Foreign Stock Holdings
0.05 0.06
Mean Normalized Consumption
1.01 1.01
Mean Share of Wealth Invested Domestically 0.61 0.59
Mean Share of Wealth Invested Abroad
0.27 0.31
 (Normalized Bond Holdings)
0.00 0.00
 (Normalized Domestic Stock Holdings)
0.08 0.08
 (Normalized Foreign Stock Holdings)
0.04 0.05
 (Normalized Consumption)
0.05 0.05
 (Share of Wealth Invested Domestically)
0.22 0.20
 (Share of Wealth Invested Abroad)
0.10 0.11
Median Normalized Bond Holdings
0.00 0.00
Median Normalized Domestic Stock Holdings 0.06 0.08
Median Normalized Foreign Stock Holdings
0.03 0.04
Median Normalized Consumption
1.00 1.01
Median Share of Wealth Invested Domestically 0.68 0.65
Median Share of Wealth Invested Abroad
0.32 0.35
 (Normalized Earnings)
0.10 0.10
Normalized variables are normalized with respect to the permanent
component of labor income (Pit in the text). The reported numbers are generated using
the time invariant distributions associated with each model, as described in the text. Other
parameters are: Æ = :05; mean equity premium is 6 percent in both the domestic and
foreign stock market, standard deviation of excess returns is 18 percent in both markets, the
standard deviation of the exchange rate is 13 percent, u = :1; n = :08: When no saving
takes place, the share of wealth in domestic stocks is set to zero.
Notes to Table 1:
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Table 2: Time Series Moments from varying coeÆcient of relative risk aversion when the
correlation between the domestic and foreign stock market is zero while the correlation
between permanent labor income shocks and domestic stock returns equals 0 :3
Mean Normalized Bond Holdings
Mean Normalized Domestic Stock Holdings
Mean Normalized Foreign Stock Holdings
Mean Normalized Consumption
Mean Share of Wealth Invested Domestically
Mean Share of Wealth Invested Abroad
 (Normalized Bond Holdings)
 (Normalized Domestic Stock Holdings)
 (Normalized Foreign Stock Holdings)
 (Normalized Consumption)
 (Share of Wealth Invested Domestically)
 (Share of Wealth Invested Abroad)
Median Normalized Bond Holdings
Median Normalized Domestic Stock Holdings
Median Normalized Foreign Stock Holdings
Median Normalized Consumption
Median Share of Wealth Invested Domestically
Median Share of Wealth Invested Abroad
 (Normalized Earnings)
Notes to Table 2: See Table 1.

33

=2 =5

0.00
0.00
0.14
1.01
0.00
0.87
0.00
0.01
0.13
0.05
0.01
0.33
0.00
0.00
0.08
1.01
0.00
1.00
0.10

0.00
0.00
0.15
1.01
0.00
0.89
0.00
0.01
0.13
0.05
0.01
0.32
0.00
0.00
0.09
1.01
0.00
1.00
0.10

Table 3: Time Series Moments from varying coeÆcient of relative risk aversion when the
correlation between the domestic and foreign stock market is 0.3 and 0.7 while the
correlation between permanent labor income shocks and domestic stock returns equals zero
Correlation is 0.3
=2 =5
Mean Normalized Bond Holdings
0.00 0.00
Mean Normalized Domestic Stock Holdings
0.10 0.11
Mean Normalized Foreign Stock Holdings
0.05 0.05
Mean Normalized Consumption
1.01 1.01
Mean Share of Wealth Invested Domestically 0.61 0.63
Mean Share of Wealth Invested Abroad
0.27 0.27
 (Normalized Bond Holdings)
0.00 0.00
 (Normalized Domestic Stock Holdings)
0.08 0.09
 (Normalized Foreign Stock Holdings)
0.04 0.04
 (Normalized Consumption)
0.05 0.05
 (Share of Wealth Invested Domestically)
0.23 0.22
 (Share of Wealth Invested Abroad)
0.10 0.10
Median Normalized Bond Holdings
0.00 0.00
Median Normalized Domestic Stock Holdings 0.06 0.09
Median Normalized Foreign Stock Holdings
0.03 0.04
Median Normalized Consumption
1.00 1.01
Median Share of Wealth Invested Domestically 0.68 0.69
Median Share of Wealth Invested Abroad
0.32 0.31
 (Normalized Earnings)
0.10 0.10
Notes to Table 3: See Table 1.
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Correlation is 0.7
=2 =5
0.00 0.00
0.12 0.13
0.02 0.03
1.01 1.01
0.76 0.77
0.12 0.12
0.00 0.00
0.10 0.10
0.03 0.03
0.05 0.05
0.29 0.27
0.07 0.07
0.00 0.00
0.08 0.11
0.01 0.02
1.00 1.01
0.88 0.86
0.12 0.14
0.10 0.10

Table 4: Fixed Costs Generating Home Equity Bias

I. Equity Premium = 6%, C1=0,C2=0
II. Equity Premium = 6%, C1=0.3,C2=0
 = 2 1.0
6.4
 = 5 2.6
15.4
III. Equity Premium = 6%, C1=0,C2=0.3 IV. Equity Premium = 6%, C1=0,C2=0, No FX risk
 = 2 0.6
1.5
 = 5 1.7
3.6
The table reports the xed costs necessary to generate foreign stock
market non-participation as a percentage of mean labor income (at an annual horizon).
C1 is the correlation between the permanent labor income shocks and the stock market
return innovations. C2 is the correlation between the domestic and the foreign stock market
innovations. No FX risk refers to the case where there is no foreign exchange rate risk. 
is the CRRA coeÆcient. The discount rate equals ve percent, the mean earnings growth
rate equals 3 percent, the standard deviation of permanent shocks (n ) equals .08 and the
standard deviation of transitory shocks (u) equals .1. The standard deviation of foreign and
domestic stock market returns is set at 18 percent, the equity premium is set to six percent
in both domestic and foreign markets and the standard deviation of exchange rate changes
is set to 9 percent.
Notes to Table 4:
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