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1 Introduction

A basic lesson from finance is that it is optimal to diversify one’s portfolio. It is
consequently surprising that there is substantial “home bias” in investor’s portfolios,
that is: investors hold a disproportionate share of their portfolios in domestic assets.
Many researchers have suggested that the explanation for home bias is related to the
fact that a large fraction of consumption goods are not traded internationally. The
1dea is that domestic consumers must purchase the domestic nontraded goods, so it
is desirable for them to hold a lot of the domestic nontraded good equity, which has
high payouts when the output of the nontraded good industry is high. However, we
will show that the presence of nontraded goods cannot resolve the home bias puzzle
in a world with frictionless trade in financial assets.!

Our framework is a multi-country general equilibrium model. Individuals in each
country value a traded and a nontraded consumption good, which enter nonseparably
in the individual’s utility function. Endowments of both types of goods are stochastic.
While the traded good may be transported costlessly across countries, individuals
must consume their entire endowment of the nontraded good. Frictionless trade
in financial assets means that individuals in all countries are free to trade equities
representing claims to both traded goods and nontraded goods.

We will take an indirect route to characterizing optimal portfolio holdings in this
setting. We begin by characterizing optimal consumption allocations, and then spec-
ify portfolio holdings that could support these optimal allocations in a decentralized
market setting. This analysis indicates that there is no presumption of home bias im-
plied by this analysis. In fact, our analysis uncovers a second puzzle: the composition
of investors’ actual portfolios is strongly at variance with the our model’s predictions
for optimal portfolios.

Section 2 characterizes optimal consumption allocations for each country in the
world economy. Because there is only one traded good, the problem amounts to
specifying the optimal amount of the traded good that each country should consume,
conditional on its endowment of the nontraded good. If the traded and nontraded
goods are complements in consumption, it is optimal to allocate more of the traded
good to countries with high endowments of the nontraded good. In general equilib-
rium, however, the world resource constraint for the traded good means that, even if
all countries receive a relatively high endowment of the nontraded good, not all coun-
tries can have relatively high consumption of the traded good. Rather, a country will
receive a relatively high allocation of the traded good only if its endowment of the
nontraded good is high relative to the world average endowment of the nontraded
good. Specifically, a country’s optimal allocation of the traded good depends only
on three factors: the world endowment of the traded good; the world endowment of

IThe initial investigations by Krugman (1981), Stulz (1983), and Branson and Henderson(1985)
were followed by the contributions of Eldor, Pines, and Schwartz (1988), Stockman and Dellas
(1989), Tesar (1993, 1994), and Pesenti and van Wincoop (1994).



the nontraded good; and the country’s individual endowment of the nontraded good.
This finding is very suggestive of portfolio strategies that can support the optimum.

Section 3 describes how to find portfolio holdings that can support the optimal
allocations in a decentralized economy. By doing this, we are exploiting the fact that
the optimum derived in section 2 can be supported as a competitive equilibrium with
appropriate allocations of wealth, and when the planner’s shadow prices are reinter-
preted as equilibrium prices in competitive markets. As noted above, the optimal
allocations depend on three factors. If individuals could trade claims on these three
variables and if the shocks are small, these “basic securities” can be used to construct
a portfolio that would pay individuals just enough to purchase their optimal con-
sumption bundle. However, assets traded on the organized exchanges have payouts
denominated in units of a common numeraire—dollars, for example. In this setting,
a claim on the output of a particular industry has a payoff that depends both on
the realization of the endowment process for that industry, but also depends on the
realization of the relative price of that industry’s output in terms of the numeraire.
We discuss how to construct and value “market” securities that pay off in units of a
common numeraire, which we take to be the traded good. This section also discusses
how to construct the necessary “basic securities” as linear combinations of “market
securities.”

Section 4 considers a special case in which all countries in the world are identical
ez ante, although they will differ in the stochastic endowments of the traded and
nontraded goods. This special case is useful in developing our intuition about the
important features of optimal portfolio choice. This section also describes the relation
between our results and those obtained in the earlier literature. Section 5 sets out
a simple production model and explores how the supporting portfolio changes in the
presence of risk associated with nontraded human capital; Section 6 concludes.

2 Optimal allocations

This section develops a multi-country general equilibrium model that we will use
to study the determinants of optimal portfolio choice in the presence of nontraded
consumption goods. This section begins this analysis by characterizing optimal al-
locations of traded and nontraded goods; the next section shows how to structure
financial portfolios to support these optimal allocations.

With nontraded goods, Pareto optimal allocations concern the international distri-
bution only of traded goods, with the quantity of nontraded goods acting essentially
as a shift in preferences. In this section, we characterize Pareto optimal allocations of
a single traded good, X, across J countries indexed by 7 = 1,2, ..., J. These countries
have differing endowments of a single nontraded good.

Within each country, the tradable and nontradable consumption goods arrive each
period as non-produced endowments. The endowment of the traded good in country
J is £ and the endowment of the nontraded good in country j is denoted by (;.

3



Individuals value consumption of both the tradable and nontradable goods; we let
z; denote country i’s consumption of the tradable good, and let z; denote country
i’s consumption of the nontradable good.

Pareto optimal allocations are determined by maximizing a weighted sum of indi-
vidual country utilities v(z;, z;); letting w; denote the weight given to country j with
Zle w; = 1, this weighted sum is given by:

J
Y wiv(z;, 25) -
i=1

The resource constraint for allocations of the traded good is:

J J
domizi=y T =X (1)
Jj=1 j=1

where X is the world endowment of the traded good. The resource weights «; allow
countries to vary in terms of economic size.
The first-order conditions describing optimal allocations are

_8v(xj,zj)

w
7 8xj

=Ar;, j=1,2,..,J (2)

together with the resource constraint, (1). These equations imply that optimal allo-
cations are generally of the form

z; = WX, {z;} oy {mi}ons {wi o)) -

In particular, optimal allocations depend on the world quantities of the traded good
and on all of the individual country quantities of nontraded goods. To learn about
the nature of this dependence, it is useful to adopt the following two-step strategy.
First, the efficiency condition (2) implies that

z; =1 (/\,2;';‘%) (3)

2

l.e., country j’s allocation of the traded good depends only on A and z;, given the
country-specific parameters w; and ;. Second, given (3), the equilibrium value of A
is determined by world market-clearing for the traded good:

J .
S (A,zj;‘j:%) =X. (4)
j=1 ]

This two-stage process has the additional benefit that we explicitly solve for the
behavior of A, which is the world shadow price of an additional unit of the traded good.
This shadow price is important in our subsequent analysis of market equilibrium.
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2.1 Restrictions on preferences

To characterize the optimum in detail and to interpret it, we assume that the utility
function is specialized to the following:

v(z,2) = (1 — o) '®(z,2)'™7

where the aggregator function ® is homogeneous of degree one in z and z.

In this specification, the parameter o is interpretable as relative risk aversion with
respect to the composite good ¢ = ®(z,z). Further, it is also interpretable as the
reciprocal of the elasticity of substitution across time or across states of nature.

Since the aggregator ® is homogeneous of degree one, it has two properties that we
use repeatedly below. First, we may define ¢(z/2) = ®((z/2),1). Then momentary
utility can be expressed as:

1
l-0

v(z,z) = 2170¢(x)2) 7.
Second, the local behavior of this function can be approximated by a constant-
elasticity-of-substitution function. The marginal rate of substitution between z and
zis m = [0®/0z]/[0®/0z], and its elasticity with respect to (z/z), which we denote
by —u, is given by
d(z/z) _dm

K (z/z)  m’
Third, when goods are allocated optimally, the shadow relative price of the nontraded
good in terms of the traded good is given by

1
P= ;;,
so that p d(z)2)
ep _ H\ZT/2)
» ~Flaln) (%)

That is, increases in z raise the relative price of z and increases in z reduce the price
of z. The elasticity of substitution between z and z is then given by:

d
(

0

g
® |~

z
z

Finally, the shares of z and z in total consumption are given by

0P z 0

- 90z’ 82_@32'
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2.2 Properties of optimal allocations: Step 1

We now proceed to determine the properties of optimal allocations revealed by the
function. Totally differentiating equation (2), we find that

dz 1 dA (p—0)s, | dz
zr [s,u+as,] A t [s,u+as,] z (6)

where we do not include country subscripts since we are describing general properties
of the ¢ function. Note that (6) determines the elasticities of the i) function(s), which

we denote by
ao [
Szl + OSg

2 [teman]

"= st o,

Equation (6) tells us whether an increase in z raises or lowers the optimal level of z,
holding fixed the shadow price A. If the substitution of z for z within the consumption
aggregatoris small (i.e., if u is large relative to o), then marginal utility of z increases
with z, and it is optimal to allocate larger quantities of the traded good to countries
with higher endowments of the nontraded good. Conversely, if u is small relative
to o so that the marginal utility of  decreases with z, then the optimal allocation
involves lower provision of the traded good to countries experiencing relatively high
endowments of the nontraded good. If the function 1 is interpreted as a Frisch [19xx]
demand curve for z, then an increase in z is a positive demand shifter for the traded
good if 4 — ¢ > 0, and a negative demand shifter if 4 — o < 0. ?

In our analysis below, we will allow the elasticities n* and 5* to differ by country,
where countries are distinguished by the subscript j = 1,2,...,J. These elasticities
may differ across countries because the ratio 7 /w differs across countries or because
the benchmark level of z at which the elasticities are evaluated differs across coun-
tries. We will interpret the response described in (6) as describing the effect of small
stochastic displacements in the exogenous variables of the model economy.

2.3 Properties of optimal allocations: Step 2

An additional requirement is that the Pareto optimal allocations are resource-feasible.
Totally differentiating the resource constraint (1) we obtain the following, which de-
termines the effect on A of changes in the endowments of the traded and nontraded
goods:

dz; d\ n? dZ
_—201771 \ +201771 Z_J 201 ;\A 7 (7)

2A similar line of reasoning concerning the relative importance of u versus ¢ can be found in

Tesar (1993,1994) and Pesenti and van Wincoop (1994).
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where 0; = 7;z;/ X and the latter equality follows from the definitions 7% = ZJ 0;n:

and dZ = [ZJ 1 9in? d—:’-]/nz Using this result together with equation (6), we find that,
for country z,

b n X i 8
zi JlaJnJX 219’\7’ Z nti ®)

where the first two terms are the effects of aggregate displacements operating through
A.

This pair of expressions reveals the core economics of our multi-country model.
From equation (7) we have the intuitive result that the world marginal utility of X
falls with increases in X since ZJJ:, f;n} < 0. Further, the effect on A of an increase in
z; depends on the sign of n? and on the importance of country j in the world economy,
as reflected in #;. Further, we can view X as influenced by a world supply shock to
the traded good, dX/X, and a world demand shock dZ/Z. From equation (8), we
see that there is a positive effect of the world traded good supply shock dX/X on
the allocation of country : and that there are also effects of the country’s nontraded
goods outcome (dz;/z;) and those in the rest of the world (dZ/Z).

If the various countries have equal elasticities n? = n* = nZ, and n} = n*, then we
have the following version of (8):

(9)

z; X Z_,——Z_

d.’IIi dX z (dz,- dZ)
— =17 .
where dZ/Z = ¥7_, 0;(dz;/ ;).

In (9), changes in world supplies of X are shared equally if nZ = 0. If nZ # 0, then
an additional reallocation of the traded good is undertaken based on an individual
country’s endowment of the nontraded good relative to the world average. Thinking
about the nontraded good as producing shifts in the demand for the traded good,
equation (9) is very intuitive: changes in world demand for z must be frustrated by
adjustments in its shadow price (A) since there is an exogenously given stock to be
allocated. It is only if there is a relative demand shock that a country’s allocation is
affected.

3 Analysis of supporting portfolios

In the preceding section, we provided a characterization of ex-post Pareto optimal
allocations in a multi-country model with random endowments of traded and non-
traded goods. We found that each country should consume its endowment of the
traded good and that the allocation of the non-traded good would take the general
form z; = W;(X, {2}/, {7i}]=1, {wj}/=1)- As in the traditional general equilibrium
theory of Arrow (1964) and Debreu (1959), the optimal allocations corresponding to



a specific choice of welfare weights ({w;}7_,) and population weights ({r;}7_,) can be

realized as an outcomes to an ex-ante market equilibrium with complete contingent
claims, i.e., claims that payoff a unit of the traded good conditional if the state of
nature is a specific realization of the vector (X, {2;};.,) and zero otherwise.® In this
paper, however, we are interested in describing a market equilibrium in terms of se-
curities that are claims to the endowments in all states of nature rather than a single
one. We accordingly restrict attention to a world of “small shocks,” where we will
show that it is generally possible to support optimal allocations for each country j by
holding a portfolio that is a claim to the world’s traded goods endowments, a claim
to the world’s nontraded good endowment (suitably defined) and a claim to country
J’s nontraded good.

To this end, recall that the optimal allocation of the traded good for an individual
country depended on world endowments of the traded and nontraded good, and on
the country’s endowment of the nontraded good. That is: equation (8) was of the
form

dr; = a;de + ade + aidz;. (10)

Viewing dX, dZ, and dz; as three sources of uncertainty in country j, equation (10)
shows how optimal allocations—and optimal portfolio returns—must respond to the
various sources of uncertainty.

3.1 Asset payoffs

We let the traded good function as numeraire in this economy. We define an “equity
claim” on a in this atemporal world to be a claim to a stream of “dividends” (i.e.,
the stream of endowments of a particular good) denominated in units of the traded
good. For example, an equity claim on country ’s nontraded good will pay out
dn; = d(p;jz;). That is: the equity claim on the nontraded good will vary with
changes in z;, but will also vary with changes in p;, the relative price of z. Solving
out for dp; using equation (5) we have:

piz;

dn; = d(p;z;) = (fﬂj) dz; + (p; (1 — p)) dz;.
j

Substituting for the optimal allocation dz; from equation (10) we have*

' iZ; iZ; i2j .
dn; = (p;—.']ﬂjaj) dX + (p;—.J,u,-a;) dZ + (p, Luial +p;i (1 - ,uj)) dzj. (11)
J

i Zj

3The specific allocation corresponding to ({;}]_,, {w;}j=,) also typically requires a transfer of
wealth across countries unless there is a particular value of the welfare weights ({w; }3’=1).

“Note that, when y; = 1, dz; continues to affect dn;, but it does so through dz;. Further, in
this case, dn; is perfectly collinear with dz;.



The domestic nontraded good equity pays off d(p;z;), given by equation (11)
above. That is, it has a payoff structure of the form:

dn; = AX dX + A? dZ + A? dz; (12)

with “payoff loadings” given by the coefficients in (11).
A world portfolio of nontraded good equities, where w; denotes the portfolio share
of country j, is denoted by N and has payoff equal to:

J
dN = Z wjdnj.

i=1

Using the payoff structure in equation (12), we have

dN = ij (w; A )dX+§Jj (w;AZ) dZ+§Jj (w;A?) dz;. (13)
=1 j=1 j=1

Equation (13) shows that the return on the world portfolio of nontraded goods will
generally depend on the distribution of the nontraded goods across countries, as seen
by the last term of this equation. Ideally, we would like the return to the world
portfolio of nontraded goods to depend only on the world endowments of traded and
nontraded goods, i.e., we would like dN to depend only on dX and dZ. This can be
accomplished by choosing the portfolio weights w; to satisfy

fn;

ij‘; = W;;7—‘Z_

so that ZJLI(ijj) dz; = W(dZ). Further, requiring that 234:1 w; = 1 determines
the constant W = [ J (Ojnj/(zjn,Aj))]_l. With the portfolio weights determined

j=1
in this way, we may write

J J
dN =Y (wAf) dX + Y (w;A? + W) dZ. (14)
i=1 Jj=1
which is a payoff structure of the form:
dN = A¥X dX + A% dZ (15)

i.e., one that depends only on the aggregate factors dX and dZ, as desired.

Consider finally a portfolio representing a claim to the world endowment of the
traded good, which we denote by T. Recalling that {; denotes country j’s endowment
of the traded good, we have T = ZL] 7;&; = X, so that

dT = dX. (16)

which is a payoff structure with a single factor and a unit factor loading.
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3.2 Individual expenditure

In order to purchase his optimal allocation, an individual living in country ¢ must
have purchasing power or expenditure (in units of the traded good) equal to

€; =zr; +p;z;.

The displacement in expenditure arising from displacements in world and national
endowments is given by (using equation (13) above)

dej = (af + Af) dX + (a? + AZ) dZ + (a? + AJ) dz;. (17)

where the form of this expression reflects the fact that the sensitivity of e; to X, Z,
and z; is just a result of the sum of the sensitivities of z; and p;z; to these factors.
For convenience in some of the derivations below, we define

dej = Ede + 5JZdZ + E;dZJ'.

Further, this expression suggests that one way to generate the income necessary
to buy the optimal allocation is to hold appropriate quantities of three assets: the
asset representing a claim on the world endowment of the traded good; the asset
representing a claim on the world endowment of the nontraded good; and the asset
representing a claim on the individual’s home country endowment of the nontraded
good. However, the appropriate shares in each of these portfolios are not given by the
coefficients on dX, dZ, and dz; in equation (17), since the returns on the nontraded
assets in general depend on all three of these ‘factors.’

3.3 Basic securities

In the preceding sub-sections, we determined the returns to various “equities” as func-
tions of movements in the three basic assets: the world endowment of the traded good,
the world endowment of the nontraded good, and the individual country endowment
of the traded good. Collecting up these three expressions (equations (16), (13), and
(11)) and, as before, using the notation A§ to denote the coefficient (or “loading”)
on B in the expression for the return on A, we note that we have a recursive system
of equations for the complex securities:

dT =dX

dN = AX dX + A% dZ
dn; = Af dX + AZ dZ + A} dz;.

It is thus straightforward to create the basic securities as:
dX =dT (18)

10



AX
dZ = ( ) dN+ (--N) dT 19
A% A% (19)

X A7

AZ AX AZ 1 A4 1
dz; = LN _ d —_—— —_ ;
z; ( T+ ( A% Aj) dN + (A;) dn; (20)

Az AZ T A
3.4 Supporting optimal consumption

Having determined how to construct the basic securities as linear combinations of the
real securities, it is straightforward to characterize the quantities of each of these real
securities that an individual must hold in order to be able to purchase his optimal
consumption basket. Recall that the expenditure required to purchase the optimal
consumption bundle was given by de; = €X dX +¢Z dZ +¢? dz;. Substituting for dX,
dZ, and dz; from (18)-(20), we have:

de; = 9TdT + 9VdN + 97dn,

where the coefficients on each of the complex securities are:

A ~AX A7 AX
T _ X N N\ .
9 =¢ef - (AZ)E + (——J—Az_ +A_J‘_A,-?,) €

]

1 1 A
N _ | V.2 _ (4
"= (3g)4 (AﬁA)
1
0“:(——)6‘.
J A; J

3.5 Interpreting the portfolio allocations

It is easiest to begin by considering portfolio allocations for the basic securities. These
holdings produce the payoffs necessary to support the optimal consumption bundle
when there are changes in X, Z, or z;. From above, we know that holdings of the
domestic nontraded good portfolio are given by:

z __ 2 z

Thus when dz; > 0, expenditure may be high (i) due to increases in the optimal
allocation of z to country j (if af = 0z;/08z; > 0); or (ii) due to increases in world
cost of purchasing nontraded goods (if A? = 9(p;2;)/0z; > 0). Similar considerations
govern the portfolio shares devoted to the other basic securities, i.e., ef = af + A
and €7 = of + AZ.

Portfolio allocations in terms of realsecurities generally involve two sets of consid-
erations. First, how much sensitivity should there be to the two underlying economic
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factors described above? In this regard, they are governed by the same considerations
as for basic security allocations, namely the ¢ coefhicients. Second, what portfolio ma-
nipulations must be undertaken to effectively produce basic securities from market
securities?

Let’s look first at the demand for n; as determined above. Using the definition of

£%, we have:
Z Z
J" = _E_J_ =1+ 23_
7 2 2
Aj Aj

If utility is additively separable in traded and nontraded goods (o = 9z;/0z; = 0),
d7? = 1. In this case, each country holds all of the claims to its own nontraded goods
equity because it is a perfect hedge for nontraded goods consumption.® Departures
from this case occur when it is desirable to alter traded goods consumption with
dz;. The magnitude of the adjustment is governed by two factors. The first factor is
the sensitivity of z; to zj, i.e., the value of o = 8z;/9z;. The second factor is the
sensitivity of n; payoffs to z;, i.e., the value of AJ-Z. The next section takes a closer
look at these two forces in the context of a particular example in which all countries

are parameterized symmetrically.

4 The symmetric case

This section presents results for a world economy in which all countries are identical
in terms of initial conditions, although they are subject to different shocks to their
endowments of traded and nontraded goods. That is: we assume the following initial
conditions: z; = z = X, z; = z, p; = p, and 7; = 1/J for each country j. With identi-
cal preferences across countries, the central elasticities are the same across countries:
n=ntni=n= n?, p; = u for each country j.

4.1 Equilibrium portfolio weights

To solve for the optimal portfolio allocation we can now simply follow the steps out-
lined for the general case, and after some algebra—whose details are in the appendix—
portfolio weights simplify significantly to:

9T =1 (21)

PRUNEE 2 DI S 22
- +(z_>;)#nz+(1~#) (22)

IV = —(9" - 1) (23)

5This is the case studied by Stockman and Dellas (1989).
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where holding a portfolio share of 1 corresponds to a country’s share in the world
portfolio.

As shown by 97 = 1, it is never optimal to exhibit home bias in a portfolio of
traded-good equity. We obtain this result despite nonseparable utility in the con-
sumption of the traded and nontraded good. This conflicts with recent studies by
Pesenti and vanWincoop (1994) and Tesar (1994) that made the auxiliary assumption
that claims to nontraded goods could not be traded internationally. In their setups,
home bias in the traded-good portfolio was possible, depending on preference param-
eters and covariance properties. Allowing for all claims to be traded, as seems more
realistic, therefore overturns their findings.

With respect to claims in nontraded-good equity, we find that investors may hold
more or less than 100% of domestic endowment, and that there is an important role
for holding other countries’ nontraded-good equity. Equation (22) indicates the extent
to which an individual wishes to hold more or less than 100% of the claim on own
nontraded goods. Equation (23) makes clear that the optimal share in the world
portfolio of nontraded-good equity is closely related to the deviation from the 100%
holding of domestic nontraded-good equity. In terms of our general model, Stockman
and Dellas (1989) studied the parametric special case in which x4 = ¢, so that nZ = 0.
In this case, the coefficients above simplify to the following:

=1, =1, =0

Thus, each individual receives his country’s share of the world supply of the traded
good, regardless of the realization of the nontraded good endowment in his country.
And thus, the supporting portfolio consists of the individual’s domestic share of the
world traded goods portfolio, so that 97 = 1, together with a claim on the entire
nontraded good endowment of his country, 9 = 1. In this economy there is no
benefit to holding claims to the world nontraded good portfolio since the prior two
components support the optimum, so that 9V = 0.

4.2 An interview with the representative agent

We have found that, in the symmetric case, the portfolio weights on the real securities
have a fairly intuitive form. Nevertheless, the ratio of algebra to economic intuition
is higher than the authors would like. For this reason, we decided to interview the
representative agent and let him give you some of the intuition behind his portfolio
strategy.

Baxter, Jermann, and King (BJK): Could you tell us a little about your pref-
erences?

Representative Agent (RA): ['m relatively risk averse: with ¢ = 2. | have a
fairly high elasticity of substitution between traded and nontraded goods, so for me,

13



p =04

BJK: You seem to be very confident about these numbers. Are you aware that
some economists have argued that risk aversion may be as high as 30 and for yu some
researchers have advanced a number of 3, implying much less substitutability?

RA: That’s the trouble with being the representative agent. Everyone has an opin-
ion about whether your preferences make sense. But let’s look at your Figure 1, at the
end of the paper. This figure plots the optimal portfolio share in domestic nontraded
good equities as a function of the parameter . There are three regions in the graph,
corresponding to different configurations of the coefficients @* and A*. In region I, we
have a* < 0 so that optimal allocations of z fall with endowments of z (you remember
that o® has the same sign as 4 — 0). In region I we also have A* > 0, so that the
return to the market claim to the nontraded good rises with the endowment of the
nontraded good. In order to obtain a lower overall payout on my portfolio when the
endowment of my own nontraded good is high, I must establish a short position in
my own nontraded good equities.

BJK: But ...

RA: Just a minute—there’s more. Look at what happens if the elasticity of sub-
stitution between traded and nontraded goods is rather low—that is: g is high. In
regions II and III, with higher values of u, we have A* < 0. This means that the
return to the market claim to the nontraded good actually falls with the endowment
of the nontraded good! The reason is that the relative price of the nontraded good
falls so much when the endowment of the nontraded good is high, that the value of
the nontraded good equity falls when the endowment is high. Now, did you ever read
the following headline?

MATTEL HAS BEST CHRISTMAS EVER—STOCK DROPS 20%

BJK: Um, no, not even in the National Enquirer. So your argument is that we
should use the information that stock returns rise when output is high to restrict p
to a range that implies fairly high substitutability. Seems sensible.

Ok—we understand your holdings of claims on your own nontraded good, but why
do you hold any claims on the world portfolio of nontraded goods? If you’re short
your own nontraded good equities, you must be holding a lot of the nontraded good
equities issued by other countries. Since you can’t consume nontraded goods that
arrive in other countries, so what good are these claims to you?
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RA: Think about this: when the RA’s in other countries want to consume a lot
(dZ < 0), it becomes costly for me to consume. So, I decide to reduce my consumption
and therefore am well served with a world fund of nontraded industries that gives me
a relatively low return in that state.

BJK: Okay, you've convinced us that your holdings of nontraded good equities
make sense. But did you even consider holding more (or maybe less) of a claim on
your own country’s endowment of the traded good?

RA: No—absolutely not. Lesson #1 in finance is: diversify. Lessons #2-#10 are
also: diversify. We’ve been talking about alterations in holdings of various claims to
nontraded goods because these act as effective hedges. That is: they hedge against
variations in the marginal utility of consumption of the traded good caused by varia-
tions in the domestic and world endowments of the nontraded good. But why would
[ want to lose the benefits of diversification in holdings of the traded good? Doesn’t
make any sense at all.

BJK: A final question: can you explain the asymptote in Figure 1?7 How would an
investor with this particular value of p structure his portfolio?

RA The asymptote that divides region I from region II is the point at which A*
changes sign. At this particular point, the price and the quantity effect from an
endowment shock in the nontraded good’s industry exactly offset each other: that
is: the return to the domestic nontraded good portfolio does not depend on the
endowment of the domestic nontraded good! In this case, the domestic nontraded
good equity cannot be used to provide the required sensitivity of z to variations
in the endowment of the z good. For this particular value of p, the decentralized
economy cannot support the optimal allocations. In particular, we would have needed
derivative securities to achieve complete markets.

BJK Well, that takes care of all of our questions. Thank you for your time.

RA: You're most welcome.

5 Nontraded human capital

This section considers the role of risk associated with returns to nontraded human
capital in the presence of nontraded goods. The analysis is closely related to prior
work by Baxter and Jermann (1993), which studied the role of nontraded human
capital risk in a two-country world with a single tradable consumption good. Instead
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of assuming that goods arrive as non-produced endowments, suppose instead that they
are produced by combining labor and capital according to a Cobb-Douglas, constant-
returns-to-scale production technology in which capital and labor are exogenously
supplied.® As shown by Baxter and Jermann (1993), the payouts to capital and the
returns to labor in each sector will be perfectly correlated, since each receives a fixed
share of sectoral output.

Now, consider the fact that there is no traded asset whose payoff is explicitly
contingent on the return to human capital (labor) in either sector. Since the payoff
to physical capital is perfectly correlated with the payoff to nontraded human capital,
a claim to physical capital can be used to hedge the risk associated with nontraded
human capital. We follow Black (1987) in identifying the traded claims on firms as the
appropriate measure of claims to the payouts of physical capital. For concreteness, we
call these traded claims the national “equity market’ which is somewhat misleading
since it would also include corporate debt.

In the single traded good model of Baxter and Jermann, the hedge is constructed
as follows. Let sk denote the share of capital in aggregate output, and let s = 1 —sg
denote labor’s share (i.e., the share of human capital) in aggregate output. Since,
in the United States, labor’s share is approximately two-thirds, the national equity
market represents about s = 1/3 of aggregate wealth, with nontraded human capital
representing the remaining s; = 2/3. Thus the hedge is establishing by selling short
the domestic equity market in an amount equal to sy, of investor wealth, or s /s = 2
times the value of the national equity market. Having hedged the risk associated
with nontraded human capital, the investor then constructs his optimal portfolio.
A simple portfolio strategy is simply to hold the world portfolio of traded equities,
where each country’s weight in the world portfolio is given by I'; = 1,2,..., J, with
E]J-zl I'; = 1. In this case, the net position held by the domestic investor in country j
(as a fraction of investor wealth) is given by I'; — s1; as a fraction of the national equity
market the net position is (I'; — s.) /sk. For the United States, which represented
about of 1/2 of world equity markets in 1991, the net position would be a short
position equal to (0.67 — 0.50)/0.33 = 0.51 (51%) of the national stock market. For
countries representing smaller fractions of the world equity market (smaller I';), the
short position in national equities would be even larger (in absolute value). The U.K.,
for example, represented 15% of the world equity market in 1991, which would imply a
short position in national equities of 158% of the equity market (assuming that labor’s
share is 2/3). Intuitively, these results reflect the fact that nontraded human capital
represents a very large fraction of aggregate wealth, so that large negative positions
in national equities are needed to hedge the associated risk. So long as labor’s share
in a particular country exceeds the country’s share in the world portfolio, the net
position in national equities will be negative. Further, as the results above indicate,
the short position will be larger (in absolute value) the smaller the country’s share in

6The Cobb-Douglas technology delivers the constancy of factor shares that appears to be a good
approximation to the experiences of developed economies.
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the world portfolio.

Having reviewed the results for an economy with a single traded good, we now
consider how these results are modified when there are both traded and nontraded
goods. For the traded good, the Baxter-Jermann results go through directly. Recall
that the optimal portfolio involved holding exactly your country’s share of the traded
good; in our earlier analysis, the investor simply held his country’s share of the claims
to the world endowment of the traded good. In the present setup, the investor receives
spx§; of the payoff from the domestic traded good as a nontraded return to human
capital (where s;x denotes the share of labor income in the traded goods industry,
assumed for simplicity to be identical across countries). The remainder of the payoff
from the domestic traded good, sk x&; = (1 —spx )&, is the payoff to the traded claim
(‘equity”) on the domestic traded good. Since the investor wants to hold simply a
claim to the world endowment of the traded good, he follows exactly the procedure
described above. First, he hedges the nontraded labor income by establishing a
short position in the domestic traded-good equity equal to sy x¢;/skx€; = sLx/skx
(as a fraction of the market in domestic traded good equity). He then would use
the proceeds to purchase the world traded good portfolio, of which his country’s
share is 7; (or 1/J in the symmetric case). Thus, as before, his net position in
the domestic traded-good equity, as a fraction of that market, is given by (—spx +
7;)/skx. Assuming the labor’s share in traded goods is approximately the same as
it is in aggregate output, the analysis above suggests a short position in national
traded-goods equities of about 51% for the United States, and about 158% for the
U.K.

Now, consider how the presence of nontraded human capital alters the optimal
holdings of the equity claim on domestic nontraded goods. In section 4 we showed
that the optimal portfolio contained a fraction 47 = 1 + ; of the domestic nontraded
good which, in the symmetric case studied in section 5, is equal to

VA
z n
m=1+(—) __r
’ pz) pn? + (1 — p)

In the nontraded goods sector, labor receives the share s;z{; = spzz; of sectoral
output, and capital receives skz{; = skzz; = (1 — spzz;). If the individual holds
100% of the equity claim on the nontraded goods sector together with the nontraded
labor income from this sector, his holdings of the nontraded good are 97 = 1. To
achieve the optimal holdings 97 = 14 «; (as a fraction of investor wealth), the investor
must purchase additional units of the domestic nontraded good equity in the amount

K,j/SKz.
Consider the case in which g < o so that Z < 0, and 97 < 1, or x; < 0. Suppose
that, absent human capital considerations, x; = —0.20, so that the optimal holdings

of the domestic nontraded good equity represented 80% of the market in that equity.
When we introduce nontraded human capital, the optimal portfolio share in the
domestic nontraded good equity drops to 97 = 14«;/skz = 1+(~0.20/0.33) = 0.40.
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In the opposite case, in which # > 0 and 5Z > 0, optimal holdings of the domestic
nontraded good equity exceed one. If, for example, 47 = 1.15 absent human capital
considerations (implying «; = 0.15), then incorporating human capital increases the
optimal share in the domestic nontraded good equity to 97 =1 + «;/sxz = 1.45.

To summarize, there are two important effects of incorporating nontraded human
capital. First, for holdings of the equity associated with the traded good, the Baxter-
Jermann analysis goes through unchanged. So long as labor’s share exceeds the
nation’s share in the world equity market, as seems plausible for every country in
the world, the net position in the country’s traded good equity will be negative.
Further, this short position will be larger (in absolute value) the smaller the country’s
share in the world equity market. Second, the presence of nontraded human capital
amplifies the deviation of the optimal portfolio holdings of the nontraded good equity
from the Stockman-Dellas benchmark in which the investor holds 100% of equities
on the nontraded good. That is: if the investor holds less than 100% of domestic
nontraded good equity absent human capital considerations, say 100(1 ~ )%, he will
hold approximately 100(1 — 3x)% once nontraded human capital is incorporated into
the analysis.

6 Conclusion

This paper has studied the role of nontraded goods in generating “home bias” in
investor portfolios. Specifically, we studied the problem of optimal portfolio choice
in a world economy in which each country has a traded and a nontraded good. Like
earlier studies, we restrict attention to the case in which the quantities of these goods
arrive as endowments. In contrast to earlier studies, however, we adopt the strategy of
explicitly characterizing Pareto optimal allocations of the traded good across countries
as in standard general equilibrium theory. When we do this in an endowment setting,
we find that time per se is unimportant: what matters for the allocation of the traded
good across economies are (i) the realizations of endowments of traded and nontraded
goods; and (ii) welfare and resource weights. We thus focus our attention on an
atemporal resource allocation problem. We choose to study attributes of this resource
allocation problem using linear approximation methods as is conventional in static
international trade analyses following Jones (1965). One benefit of this approach is
thus that our results depend on aspects of the economy familiar from many studies
in international economics: the response of allocations to endowment perturbations
depends on elasticities, shares, etc. in conventional ways.

Our main finding is that nontraded goods are unlikely to rationalize home bias.
First, leaving aside for the moment the issue of nontraded human capital, the port-
folio composition predictions of the nontraded good model are at odds with the em-
pirical facts. That is: our model predicts that investors should hold a diversified
world portfolio of traded-good equities, so that their holdings of their own country’s
traded-good equities will typically be very small. For nontraded good equities, there
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may be substantial home bias, depending on the extent of substitutability in con-
sumption between the nontraded and traded goods. However, this result requires a
very low degree of substitutability between traded and nontraded goods in the utility
function—sufficiently low that the payout to the nontraded good equity falls with
increases in the endowment of the nontraded good. In terms of the empirical predic-
tions regarding composition of portfolios, it does not appear that investors or mutual
fund managers attempt to structure portfolios with very different shares in “traded
good equities” and “nontraded good equities.”

Second, when we consider the portfolio implications of incorporating nontraded
human capital, the model fails to explain both the level and the composition of
investor portfolios. Building on the work of Baxter and Jermann (1993), we show that
hedging the risk associated with the nontraded human capital involves an overall short
position in domestic traded-goods equities. For nontraded goods, the incorporation
of human capital amplifies the deviation from the Stockman-Dellas (1989) benchmark
holdings of 100% of domestic nontraded-good equities. Thus, with nontraded human
capital, the level of domestic holdings becomes smaller, and the divergence between
holdings of traded good equities and nontraded good equities widens.

Our results suggest that home bias is not a rational response by investors to an
environment with both traded and nontraded goods. Rather, these results suggest
that there should be important gains to international diversification, even in the
presence of nontraded consumption goods.” Although international diversification is
increasing over time, the extent of home bias that remains suggests that there may still
be important, although subtle, barriers to international diversification. Two examples
of such barriers are (i) restrictions on the fraction of foreign assets that may be held
by insurance companies and pension funds; and (ii) withholding taxes on foreign
residents’ returns on government securities, the rebating of which is cumbersome and
time-consuming. Removal of such barriers could improve the risk-return tradeoff
faced by investors, and could finally resolve the international diversification puzzle.

"Lewis (1994) provides an overview of the literature on the costs of non-diversification, and
explores the reasons behind the divergent estimates of the costs obtained by a consumption-based
approach versus a financial market-based approach.
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A Appendix

This appendix contains the mathematical details behind some of the results for the
symmetric economy discussed in Section 4.

A.1 Optimal allocations of the traded good

We first work out the implications for the coefficients in the expression for the re-
lationship between the optimal traded good allocation to the three basic securities
(equation {10), reproduced below):

dz; = aXdX + o?dZ + a?dz (24)
where R
X Ul T
of = ————— = (25)
Z;\{—-lein;\ X
of = __mn? i
b SLiom 2
z ZII
a; =N
<

In the symmetric case under consideration here, these expressions become much
simpler. Using the fact that elasticities are the same across countries, and that
Ef’:le =1 and Z = 1, we have

Thus, when countries are identical ex ante, the sensitivity of optimal allocations to
shocks is the same in every country.

A.2 Value of the domestic nontraded good dividends

We now work out the implications of symmetry for the coefficients in the expression
dn; =d(p;z;) = Af dX + A? dZ + A} dz;.

We know that

= Hj

d(pizs) _ dps | dz _ (d-r:' ﬁ) L%
P;Zz; p; Zj

Zj Zj 2j
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so, after a little algebra, we have
-
d(pjz;) = p; (%‘i) dz; + p; (1 — p;) dz;.
j
Substituting from (24) we have

. .
d(pjz;) = uj (%) aXdX + p; (Z);—J> af dZ + { (p; J) of +p; (1 - #;)] dz;.

J J J

Using the facts that u; = p, pjz; = pz, r; = r and the results from above, we have

i =n(2)e7 (%)

T

Thus the expression for dn; in terms of the basic securities reduces to:

dn -~u( )dX #(pZ)nZdZ+p(un +(1 = p)) dz;. (27)

Note that, if 2 < 0, 4 < 1 is a necessary but not a sufficient condition for dn;
to respond positively to dz;. Further, from equation (27), we see that dn; responds
positively to dX since increases in the world endowment of the traded good reduce
the shadow price A and raise the allocation of X to every country. In turn, dX >0
raises the relative price of the nontraded good.

In section 4 above we showed that the dividend on country j's nontraded good
claim was given by dn; = d(p;z;) = A¥ dX + AZ dZ + A} dz;, so that the dividend
on the world nontraded good portfolio is given by

J J J
dN = Y wiAfdX + 3 w;AZdZ + ) w;Aidz;.

j=1 j=t j=1

In the symmetric case, we can drop the j subscripts on the A coefficients, yielding

J
dN = AXdX + AZdZ + A* S w;dz;

i=1
with w; = 1/J. Recall that our definition of dZ was

e i)

j=1

dz]
Zj

Thus, since in the symmetric case §; = 7;(z;/X) = 1/J, 9} = n? and z; = z, we can
write

dN = AXdX + (ZAZ + zA=) dZ = A¥dX + (A? + 2A%) d2.
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making the coeflicients
X X
AN = A

AZ = A% 4 zA%. (28)
After substituting for AZ and zA* from equations (26)-(??), equation (28) becomes

A% = ~p(p2)n” + (p2) (un? + (1 — w) = (p2)(1 — ).

Thus the expression for dIN in terms of basic securities simplifies to

B 1m0 %

dN =p (%) dX + (pz)(1 — u)dZ = u(pz)=—;

(29)
Thus the world nontraded good portfolio increases with increases in both X and Z
so long as u < 1, which was also a necessary condition for dn; to respond positively
to dz;.

A.3 Portfolio allocations

We now develop expressions for portfolio allocations in terms of the complex securities
in the symmetric case under study. That is: we use the expressions derived above to
simplify the coeflicients J7, 19?’, ¥; which represent expenditures on each of the three
complex securities in the portfolio that supports the optimum. Beginning with the

coefficient on the domestic nontraded good, we have

e? a
19"=—J—=1+—J
N VIR ¢
VA
z N
m=1+(_)—.
’ pz) un? + (1 —p)

Next, the coefficient on the world nontraded good portfolio is:

v &g

T OAR AIAR
_ = (1% + wp2)n?) _ gn —H(p2)n?
(p2)(1 — p) 7 (p2)(1 - p)
_ " [= 1_772_#]

l—p|pz  prun? +(1-p)

(5 G e
1—p) \pz pn? + (1 —p)
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—(PZ>[wﬂ+%1—uJ'_ =1

Finally, the coeflicient on the traded good portfolio simplifies to:

n z z P2\ 4n
0T = ef —A%aY - axey = (14u2) - (W) 9y - (u2) v,

T J

which after substitution of ﬂf'and 97 yields:

9T = 1.

t
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Figure 1

Portfolio share of domestic nontraded-good equities

I

o> 0
A*<0

¥ = portfolio share of the domestic nontraded-good equities
o’ = sensitivity of x with respect to z (same sign as (u-0))
A* = sensitivity of the return of nontraded-good equity t0 z
M = inverse of the elasticity of substitution

(o] = risk aversion (G = 2)

s, s, = consumption value shares (s, = s, = 0.5)



