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Abstract

This paper presents a model of international portfolio choice based
on cross-country differences in relative factor abundance. Countries have
varying degrees of similarity in their factor endowment ratios, and are
subject to aggregate productivity shocks. Risk averse consumers can in-
sure against these shocks by investing their wealth at home and abroad.
In a many-good setup, the change in factor prices after a positive shock
in a particular country provides insurance to countries that have dissim-
ilar factor endowment ratios, but is bad news for countries with similar
factor endowment ratios, since their incomes will worsen. Therefore coun-
tries with similar relative factor endowments have a stronger incentive to
invest in one another for insurance purposes than countries with dissimi-
lar endowments. The importance of this effect obviously depends on the
size of countries. Empirical evidence linking bilateral international equity
investment positions to a proxy for relative factor endowments supports
our theory: the similarity of host and source countries in their relative
capital-labor ratios has a positive effect on the source country’s invest-
ment position in the host country. The effect of similarity is enhanced by
the size of host countries as predicted by the theory.
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1 Introduction

This paper presents a model of international portfolio choice based on cross-
country differences in relative factor abundance. Countries have varying degrees
of similarity in their factor endowment ratios, and are subject to aggregate pro-
ductivity (country-specific) shocks. Risk averse consumers can insure against
these shocks by investing their wealth at home and abroad. In a many-good
setup, the change in factor prices after a positive shock in a particular coun-
try provides insurance to countries that have dissimilar factor endowment ra-
tios, but is bad news for countries with similar factor endowment ratios, since
their incomes will worsen. A positive productivity shock in a capital-abundant
country, for example, will raise wage rates and reduce the return to capital,
thus raising the incomes of labor-abundant countries and harming the incomes
of other capital-abundant countries. Therefore countries with similar relative
factor endowments have got a stronger incentive to invest in one another for
insurance purposes than countries with dissimilar endowments.

Since our theoretical mechanism works through the effects of shocks on
prices, the size of the country suffering the shock (and selling assets) is obvi-
ously a relevant consideration. In a generalization of our model, we study how
endowment similarity interacts with country size. We show that under standard
assumptions a country invests relatively more in a large-similar country than in
a small-similar country, and relatively less in a large-dissimilar country than in
a small-dissimilar country.

We first frame this intuition within a complete asset markets setup, in which
countries trade Arrow-Debreu securities prior to the realization of uncertainty.
However, our results do not hinge on many of the strong assumptions (Arrow-
Debreu securities, complete asset markets, absence of home bias in portfolios)
we make for tractability purposes. When we replace the Arrow-Debreu setup
with a more ‘realistic’ financial side, the model yields predictions similar to those
of our stylized model: we assume that countries can exchange claims on their
GDPs before uncertainty is realized, and that investing abroad is subject to
frictions that reduce the expected return of foreign assets. This obviously gen-
erates a home bias in the portfolios of countries. By the same line of reasoning
as above, investing in countries with similar factor endowment ratios provides
better insurance to a country with a home-biased portfolio.

Empirical evidence linking bilateral international portfolio investment posi-
tions to a proxy for relative factor endowment similarity supports our theory:
after controlling for commodity and asset market frictions, the similarity of host
and source countries in their relative capital-labor ratios is estimated to have a
positive effect on the source country’s investment position in the host country.
The magnitude of this effect depends on the host country’s GDP size, as larger
countries have a stronger effect on prices.

Graphs 1 and 2 show the relationship between bilateral equity investment
(vertical axis) and similarity in factor endowments (horizontal axis), after con-



trolling for country fixed effects and a set of standard controls.! Graph 1 il-
lustrates the case of small host countries: the similarity in factor endowments
between the source and the host country does not seem to be a determinant of
equity investment. The coefficient describing how changes in similarity affect
equity investment is statistically insignificant and close to zero. In other words,
for countries that cannot significantly change world relative prices, it does not
seem to be relevant whether investor and recipient countries are similar or not.
Graph 2 illustrates the case for large host countries. We obtain a positive and
statistically significant coeflicient: conditional on the host country being rel-
atively large, increases in factor endowment similarity lead to greater equity
investment positions of the source country into the host country.

The idea that relative price changes may act as an insurance mechanism
can be traced back to Cole and Obstfeld [7], who argued this might explain the
lack of international diversification of country portfolios. In their model, two
completely specialized countries trade with each other in assets and outputs.
But asset trade is almost redundant, as changes in the terms of trade after a
shock act as insurance. By allowing for many countries with varying degrees of
factor endowment similarity, we turn this intuition into a theory of international
portfolio choice. Unlike Cole and Obstfeld [7], however, the emphasis of our
model is not on the terms of trade, but on factor prices. Think of the standard
indeterminacy problem of the production structures of countries in a Heckscher-
Ohlin model with more goods than production factors. In that environment,
it is impossible to talk about the terms of trade of countries, as the latter
depend on the countries’ production structures. But the model does have instead
unambiguous predictions about the behavior of factor prices, as these do not
depend on production structures.

On the empirical side, an additional problem associated to terms of trade
movements is the difficulty to isolate the extent to which the comovement of the
terms of trade of two countries is due to their similarity in factor endowment
ratios from, among others, other common sources of comparative advantage; the
occurrence of sectoral shocks; the correlation of aggregate productivity shocks;
or exchange-rate movements. Working with proxies for factor endowment sim-
ilarity, as we do, has the advantage to bypass these thorny issues, as it relates
our endogenous variable, the portfolio positions of countries, to its ‘primitive’
determinant (according to our theory).

Our model consists of endowment economies as in Lucas [22] and Svensson
[30]. We allow countries to differ in their patterns of specialization according
to their relative factor endowments, in a manner similar to Helpman and Razin
[12] and Helpman [11]. In comparison with these references, however, we only

ISmall countries are those with GDP below the median of our sample. The vertical axis is
the residual of an OLS regression of bilateral equity investment on source- and host- country
fixed effects, log of bilateral trade, log of distance, common legal origin, common border,
common language, colony dummy, regional trade agreement, correlation in GDP per capita,
and a number of controls on equity markets and informational frictions. (See the controls
used in Table 4, column (12).) The horizontal axis is the residual of an OLS regression of
similarity in factor endowments (as we define in section 3 below) on the same set of control
variables.



allow for country-specific aggregate productivity shocks in our analysis.

Our work adds to a growing body of research that attempts to explain the
international portfolio choices of countries. Obstfeld and Rogoff [26] and Lane
and Milesi-Ferretti [21] have put emphasis on commodity trade costs; Martin
and Rey [23] and [24] have focused on the role of size; and Portes and Rey [27]
have highlighted the importance of informational costs for investment flows.? In
comparison with these references, our paper highlights that bilateral portfolio
positions not only depend on frictions between countries, but also on other
country-pair specific characteristics: in our theory, even when bilateral frictions
(and productivity shocks) are equally correlated across all country-pairs is it
possible that a country finds it optimal not to invest the same amount across
countries.

Finally, the causal direction from asset trade to production specialization
has been addressed by Kalemli-Ozcan et al. [13] and Koren [14]. Both argue
that international asset market integration favors specialization in production,
as it enables countries to insure against sector-specific productivity shocks. Our
paper complements this literature by pointing that causality might also run
in the opposite direction: the real side of the economy also determines the
international portfolio positions of countries.

The rest of the paper is structured as follows: Section 2 discusses a stylized
model linking production specialization and international portfolio choice, and
lays the ground for the empirical analysis. Section 3 discusses our empirical
strategy, while Section 4 discusses empirical evidence supportive of the model.
Some concluding remarks follow. Finally, the appendix provides proofs and
extensions of the model discussed in Section 2.

2 The Model

Let us denote countries with j € J. Abusing notation, we will also use J to de-
note the number of countries. Each country has got a representative consumer,
who maximizes expected utility E [U (C;)]. E(-) is the expectations operator,
and U (+) is the utility function, which we assume concave: U’ (-) > 0, U" () < 0.
1 1

C' denotes consumption of a freely traded final composite good C; = ij gj,
where Cj; denotes country j’s consumption of freely traded intermediate good
i,i=1,2.3 Preferences are identical across countries.

Technologies in the intermediate good industries are also identical across
countries. We simplify by assuming linear production functions:! y;; = A;K;
and yo; = A;Lj;, where y;; denotes production of good ¢ in country j, and
A; > 0 denotes country j’s aggregate productivity level. We can think of A;K;

2For other approaches to international portfolio choice, see also Kraay and Ventura [16]
and [17], Kraay et al. [15]/, and Lane and Milesi-Ferretti [19] and [20].

3We constrain the elasticity of substitution to be equal or larger than one, so as to avoid
‘immiserizing growth’ issues. The Cobb-Douglas assumption is made here for tractability. As
we discuss below, most of our results do not depend on it.

4In Appendix B we show that this assumption is harmless: a model with neoclassical
production functions yields similar insights.



and A;L; as production factors (capital and labor) measured in efficiency units.
We assume perfect competition.

Fach country has got exogenously given endowments of the two production
factors, which are internationally immobile and supplied inelastically. We dis-
tinguish two subsets of countries, which we denote with k and I: J, U J; = J,
JpeNJ = 2.5 For all k € Ji, L € Jp,

Ky = ¢, (1/2+p), (1)
Ly = ¢, (1/2—p), (2)
K = ¢ (1/2—p), (3)
L = ¢ (1/2+p). (4)

w € [0,1/2]. Notice this implies countries in Jj, have their production structures
biased towards good 1 relative to countries in J;. For the sake of simplicity,
we assume an equal number of countries of each type: J, = J; = J/2. The
parameter ¢; > 0 is a scaling factor that allows for cross-country differences in
size. We assume that the distributions of this scaling factor within J; and J;
are symmetric.

A; is ex-ante uncertain. We assume there are J states of nature (denoted by
s, 8 =1,...,J), each with identical probability 7 (s) = 1/J. States of nature are
characterized by productivity level vectors A (s) = [A1(s),A2(s),...,As (9)].
In particular,

A1) = (1+al,..1),
A@2) = (L1+a,..1),
A(J) = .(.1.7...71,1+a),

where a > 0 is a constant.’

There is a world market in which agents can buy or sell Arrow-Debreu con-
tingent claims before uncertainty is realized. These claims have payoffs that
depend on the state of nature: the owner (seller) of the security receives (pays)
worth one unit of the final good if state s occurs, but nothing in any other state.
We assume asset-market completeness.

2.1 Goods Market Equilibrium

Given the homotheticity of C(-), relative demands depend only on relative
prices. Goods market equilibrium is therefore determined by

y1W_01W_@:p£:g’ (5)

vow Cow Coj p1 7

5To avoid confusion, we will spare the indices j and j’ for when we refer to any country in
J; we will use k and k' to refer to countries in Ji; and [ and I’ to refer to countries in Jj.

6This is similar to what Acemoglu and Zilibotti [1] and Martin and Rey [23], [24] assume
in differents contexts.



where Cijyy = ZjGJ Cij and yw = ZjGJ y;j. Notice that p; is also the price of
the factor used in industry ¢ when factors are measured in efficiency units. This
can be seen from the equilibrium pricing conditions: p; = 7 and ps; = w, where
r and w denote, respectively, the price of factor AK and factor AL. Taking the
final good as the numeraire,

i)
)

where Kyw =3, ; A;jKj and Lw =, ; AjL;. Obviously, w/r = Kw /Lw.
Notice that free trade and the pricing conditions imply factor price equalization
across countries, as in Trefler [31] and Ventura [32].

2.2 Asset Market Equilibrium

Let B, (s) denote country j’s net purchase of state-s Arrow-Debreu securities.
Let p (s) denote the price of one such security. Each country’s utility maximiza-
tion problem can be expressed as

subject to budget constraints > p(s)B; (s) = 0 and C; (s) = Y; (s) + B; (s).
Manipulating the first order conditions for states s and s,
m(8)U'[C(s)] _ p(s) )
m(s)U'[Ci ()] p(s)
Market clearing requires ), B; (s) = 0 and Yw (s) = >_; Cj (s) for all s, where
Yy denotes world production of the final good. Finally, we close the model with
the no-arbitrage condition ) p(s) = 1.

Under log-utility (U (C) = 1In (C)), for example, the model yields the follow-
ing equilibrium asset prices and portfolio choices:

Y (s)] "
—1>

2o Yw ()]
Z Y; (s')
— Yw (')
The intuition underlying these expressions is rather straightforward. The price
of a security p(s) depends negatively on the relative abundance of the final
good in the corresponding state of nature. Regarding the first term on the

right-hand side of equation (11), the term in square brackets reflects the fact
that the size of country j’s portfolio will be larger the higher its average output

p(s) = (10)

Bj(s) = Yir (s) — Y; (5). (11)




relative to the world’s output. That is, a country’s wealth and its consumption
posssibilities are a positive function of its expected output. The term Yy (s)
captures the fact that countries will be able to consume more in states of nature
with high world output. As for the second term, country j’s purchase of state-
s security is inversely related to country j’s state-s final-good output due to
the representative agent’s interest in smoothing consumption across states of
nature.

2.3 International Portfolio Choice

We now discuss the effects of ex-ante uncertainty in the goods markets on the
portfolio choices of countries. To build up intuition, we discuss the model’s
implications on endowment similarity and country size separately. We start by
assuming that all countries are of equal size. We then relax this assumption.

2.3.1 The Role of Endowment Similarity

Let us initially simplify the model by assuming away country-size effects: ¢, = 1
for all j € J. Define a country’s gross domestic product as Y; = rA; K;+wA; L;.
Without loss of generality, consider country k € Ji. In states of nature in which
any country [ € J; has got a high productivity level, country k’s GDP improves
due to a price effect, whereas states of nature in which any country k' € Jj,
k' # k, has got a high productivity draw bring about a negative effect on
country k’s income through the resulting change in factor prices. Country k’s
GDP is highest when its own productivity level is high: the negative effect of
the change in factor prices is smaller than the positive effect on output induced
by the productivity increase. Appendix A shows

Yi (k) > %YW SV (D) > Vi (K), (12)
where Yy = .Y (s) is constant across states of nature due to the model’s
symmetry. A country therefore has got a stronger incentive to insure against
states of nature in which countries with similar factor endowment ratios have
got a high productivity level. And the obvious provider of such insurance is
the country that experiences high productivity: the model’s symmetry implies
Vi (') > LY > Y (K') > Yi (K').7

Given the model’s symmetry and the absence of aggregate uncertainty, we
conjecture the equilibrium exhibits full insurance. It is easy to find asset prices,
consumption and portfolio allocations such that all the equilibrium conditions
hold and countries manage to fully insure: p(s) =1/J, C; (s) = 1Yy, and

_1
T J

"Notice that the model points to a negative correlation between the incomes of similar
countries. However, this is not due to a negative correlation between productivity shocks as
a negative correlation between real outputs (that is, outputs measured at constant prices)
would show, but to the effect of country-specific shocks on world prices.

Bj(s) = zYw =Y (s), (13)




for all j,s. It is worth noting that this result not only holds for log-utility, but
for any concave utility function.

We can now characterize the international portfolios of countries. Consider
state of nature k. From (12) and (13), By (k') > B; (k') > 0 > By (k') for
i > 0: country k' sells insurance against state k' to all other countries. The
model’s symmetry implies By (k') > By, (1) > 0 > By, (k): the share in country
k’s international portfolio is larger for assets issued by a country with a similar
factor endowment ratio than for assets issued by the other type of country. In
Appendix A we show By (k') — By (K') = Y (K) = Y (') = $%p* > 0. Thus,
for p = 0, By (K') = B; (K'): when relative factor endowment differences are
small, countries k and ! do not differ in their investment decisions regarding
country k’. For low values of u, all countries are very similar in their relative
factor endowments. Thus, a shock to any particular country will hardly have
an important effect on factor prices; in this case, any two countries will take
identical positions in any third country.®

Define the following elasticity:

By (K')—Bg(1)
_ B (1)
b= Kk/_L:_ﬁ_ﬂ > 0. (14)
_’Lk’ Lk‘ ’Ll Lk’
ﬁ,ﬂ’
Ly Ly

[ measures the responsiveness of country k’s portfolio position to a rise in
endowment similarity from country-pair kl to country-pair kk’. It is easy to
show that the elasticity 3 rises with pu: df/du > 0.° As p increases, differences
in factor endowment similarity between country pairs become more pronounced;
since in this case the effects of shocks on relative prices become stronger, country
k invests a larger share of its wealth in country &', and a smaller one in country
l.

Finally, one can also show that for u = 1/2, By (k') = 0 < By (k'); or,
by symmetry, By (I) = 0 < By (k’): with complete specialization and a uni-
tary elasticity of substitution, relative prices offer complete insurance against
shocks in countries with different specialization patterns. However, this result
is particular to the Cobb-Douglas assumption on preferences: when we simulate

the model with Cj = |:(01])ET1 + (ng)
elasticity of substitution between goods 1 and 2, the model yields a positive
By (K'), as higher elasticities of substitution imply a lower response of prices to
productivity shocks. The rest of our results, however, are robust to values of
larger than one.!?

In this two-good two-factor model there is an obvious equivalence between
factor endowment similarity, production structure similarity, and terms of trade

e—1
€

} *", where € > 1 is the (constant)

8For = 0 (or for ¢ infinite) our model is similar to the one-good standard textbook
treatment. See, for example, Obstfeld and Rogoff [25], chapter 5.

9Expressions for By, (k') and By, (I) can be found in Appendix A.

10We assumed J = 4 and a = 0.02, and allowed & and u to vary in the ranges (1,16] and
[1/16,1/2], respectively. The corresponding results are available upon request.



correlations. As we discuss in Appendix B, however, this is a particular feature
of the 2x2 model that breaks down if there are more goods than factors; in
this case, the production structures of countries and thus their terms of trade
are undetermined, but the implications of our model for factor prices remain
unaltered.'!

2.3.2 The Role of Size

We now allow for differences in country size, as we assumed initially. For

tractability purposes, we consider the log-utility case (see equations (10) and

(11)). For a given level of endowment similarity, we study how the host country’s

size affects the positions of investor countries. For this purpose, we compare the

portfolio choices of two investor countries, k € Ji and [ € J;, with the same size

(¢, = ¢;) across host countries &/, k" € Jj, with different sizes (¢ < @y ).
From (10) and (11),

p (k) [Br () = Bi (k)] = 1 [Yz (K) = Y3 ()

Zs/ [YW (S,)]fl YW (k’) :| ) (15)

where k' € Ji. The term ), [Yw (s")]"" is constant. Hence, all we need to

analyze is the behavior of the term
Yi(k) - Vi) 1 | I
e TRV (L — L _

Y (k') p (L= Ln) | 7 (k) Kw (k)
as Ly > Ly, and Ly (k') < Kw (K') for all ¥’ € Ji. (See Appendix A.) Hence,
p (k') [Bx (K') — By (k")] > 0. This result simply restates the role of endowment
similarity discussed above.

The inequality p (k") [Bg (k") — By (k)] > p (k') [Br (k') — B; (k)] holds if
L L > —1L 3 A sufficient condition for this is

] >0, (16)

Lw ") — Kw (k") Lw (&)  Kwk

1_ 2\ 2 (Zngk¢k)2
()< )

Two opposite effects are at stake here. A shock to a larger country has a stronger
effect on relative factor prices, leading to a larger difference in the security
purchases by countries k£ and [. Country k will want to take a larger position to
insure against the negative effect of the shock on its income, whereas country [
will take a smaller position due to the implicit insurance it receives through the
change in relative prices. (We call this the quantity effect, since it relates to the
term By (k") — By (k”).) At the same time, a shock to a larger country raises
world output by more in the corresponding state of nature, leading to a lower
price of the associated security. (We call this the price effect, since it relates to
the term p (k").)

11Tn our empirical work below, we control for country-pair similarity in production structures
anyway.



The sufficient condition (17) makes sure that the quantity effect is stronger
than the price effect. Notice that, for given values of ¢;, a higher u implies
a larger quantity effect, as the productivity shock on the large country will
translate into a large effect on relative factor prices. As p decreases, the highest
a compatible with the sufficient condition decreases: the less dissimilar countries
k and [, the smaller the quantity effect. This sufficient condition is very weak,
as the term on the right-hand side of equation (17) is larger than one; the term
in parenthesis on the left-hand side is smaller than one; and realistic values for
a, the percentage increase in productivity experienced by a country in the event
of a shock, are far less than one.

2.4 International Portfolio Choice without Arrow-Debreu
Securities

The model above delivers the key intuitions that explain our empirical find-
ings: other things equal, countries with more similar (dissimilar) relative factor
endowments invest more (less) in one another due to better (worse) insurance
possibilities. However, many of the model’s assumptions and implications are
at odds with reality. First of all, most real-life assets are not Arrow-Debreu.
Moreover, international consumption correlations are lower than output corre-
lations, which suggests that actual international risk sharing is far from the
complete asset market benchmark. (See Backus et al. [2].) Finally, countries
tend to invest most of their wealth in their own domestic assets. (See French
and Poterba [9].)

In Appendix C, we show that a similar model with a more realistic financial
side also predicts a positive relationship between factor endowment similarity
and international portfolio choice. Assume investors can buy ownership claims
on countries’ GDPs rather than Arrow-Debreu securities. Assume also that
holding foreign assets is subject to frictions. This creates a home bias in each
country’s portfolio, and leads in turn, within the portfolio share that is invested
in foreign assets, to a bias towards assets issued by countries with similar relative
factor endowments. This is due to the fact that the latter provide a home-biased
portfolio with better insurance for the same reasons we discussed above.

2.5 Sectoral Shocks

A detailed analysis of the implications of sectoral shocks is beyond the scope
of this paper. However, for comparison purposes, we find it worthwhile sketch-
ing the investment patterns arising in our setup in the presence of sectoral
shocks rather than country-specific shocks.'> Modeling sectoral shocks is rather
straightforward in the two-good, two-factor version of the model: consider pro-
duction functions y,; = AxK; and yo; = ApLj;, where Ax and Ay are now
sector-specific productivity levels. Define A(s) = [Ax (s), AL (s)] and con-
sider states of nature A (1) = [1 + a,1] and A (2) = [1, 1 + a] with probabilities

12Tn a completely different setup, Campa and Fernandes (2006) argue that country and
industry shocks are of comparable size.

10



7w (1) = 7 (2) = 1/2. The rest of assumptions of our benchmark model remain
the same.

Notice that the incomes of countries with similar production structures are
now perfectly correlated. Hence there would be no need for them to invest in
one another. Regarding the investment flows between dissimilar countries, a
number of cases arise that depend on the values of 1 and e:

1. 4 =0, ¢ > 1: When all countries have got identical factor endowment
ratios (1 = 0), sectoral shocks do not lead to any portfolio investment,
as the incomes of all countries are perfectly correlated. (Recall that with
country-specific shocks there would be some portfolio investment in this
case: J —1 countries would take the same position in the country suffering
the shock.)

2. p e (0,1/2], e = 1: Tt is easy to show that with a Cobb-Douglas final
good aggregator countries with different factor endowment ratios need
not invest in one another for insurance purposes. This is because relative
prices offer all the necessary insurance. (With country-specific shocks
instead, countries with similar relative factor endowments would want to
invest in one another, as we saw above.)

3. u € (0,1/2], ¢ > 1: This is arguably the most interesting case. For a
positive pu, as € rises relative prices become less responsive to shocks. This
implies that countries with different factor endowment ratios would invest
more in one another as ¢ grows. (With country-specific shocks instead, as
€ grows, the investment positions between dissimilar countries catch up
with those between similar countries: the investment positions between
dissimilar countries rises, as relative price changes offer little insurance,
whereas the investment positions between similar countries falls, as less
insurance is needed.)

In general, the crisp predictions of the two-good, two-factor model fail to hold
when there are more goods than factors due to the indeterminacy of production
structures. In any case, in our empirical work we use a proxy for similarity in
production structures so as to control, among other things, for the effects of
sectoral shocks on portfolio choice.

3 Empirical Strategy

We estimate an equation that relates the amount invested by source country S
in host country H to a proxy for relative factor-endowment similarity between
countries S and H, and other controls, such as proxies for frictions in commodity
and asset markets, as well as host- and source-country fixed effects. Consider
the following expression:

BSH = eaDDSHZgIZ_IUSH, (18)

11



where Bgy denotes country S’s portfolio investment in country H; « denotes pa-
rameters; Dgy denotes a proxy for factor-endowment similarity between coun-
tries S and H; Zgy stands for a country-pair control; and ugy denotes an error
term assumed to be statistically independent of the variables on the right-hand
side of the equation.'?

Notice we are allowing for a non-constant elasticity of country S’s portfolio
investment in country H, Bgp, with respect to the similarity proxy Dgg: equa-
tion (18) yields an elasticity apDgp, which is increasing in Dgp in the same
way that the responsiveness [ of the source-country’s portfolio positions rises
with the similarity of its factor endowment ratio to that of the host country.
(See equation (14).)

3.1 Estimation

Apart from using the OLS and Tobit estimators to estimate equation (18),
we also use the Poisson estimator. While equations like (18) are usually log-
linearized and estimated by OLS, this practice may be inappropriate for a num-
ber of reasons. First, Bgy can be zero, in which case log-linearization is unfeasi-
ble. (This problem is often solved by adding one to all observations before taking
logs.!*) Second, as Santos-Silva and Tenreyro [29] have recently pointed out,
under heteroskedasticity, the expected value of the log-linearized error will in
general be correlated with the regressors, and OLS will therefore be inconsistent.
This is because the non-linear transformation changes the properties of the error
term, as the conditional expectation of In ugy depends on the shape of the condi-
tional distribution of ugy. Santos-Silva and Tenreyro [29] propose the following
example as an illustration of this problem: assume ugy is distributed lognormal,
with E (usy | Dsu, Zsy) = 1 and variance 0%y = f (Dsu, Zsu)."®> Inugy will
thus be distributed normal, with E (Inusy | Dsy, Zsu) = —2In(1+0%y),
which is a function of the regressors.

In the face of this problem, it is more appropriate to estimate equation (18) in
its non-linear form. After assessing the properties of a number of alternative es-
timators, Santos-Silva and Tenreyro [29] propose the Poisson pseudo-maximum
likelihood estimator (often used for count data) for this task. This estimator
turns out to be consistent under relatively weak assumptions (mainly that the
model is well specified), and also provides a natural way to deal with zero values,
as no logarithmic transformation is necessary for its implementation.

13 This is similar to the regression equation in Lane and Milesi-Ferretti [21].

14 The Tobit estimator is also often used when the dependent variable takes zero and positive
values. (Again, a one is added to all observations before taking logs.) However, in the presence
of fixed effects, the Tobit estimator may be biased due to the incidental parameters problem.

15The characteristics of the data suggest ugg will be heteroskedastic. Since Bgy is non-
negative, when its conditional expectation approaches zero, the probability of Bgy being
positive and its conditional variance must also tend to zero. When the conditional expectation
of Bgp is large instead, it is possible to observe a greater dispersion, as Bgy can now deviate
from its conditional expectation in either direction.
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3.2 Accounting for Country Size

Other things equal, a larger country will have a stronger effect on world prices.
Thus, countries should invest more in a larger country with similar relative en-
dowments than in a smaller country; and countries should invest less in a larger
country with dissimilar endowment ratios than in a smaller country. Country
similarity should not have a positive effect on a country’s portfolio at all if the
host country cannot affect world prices.

To capture this intuition, we classify host countries into two categories:
‘small’ (those with host GDP’s below the median of the sample) and ‘large’
(those with host GDP’s above the median of the sample). We then consider a
separate coefficient on Dgy for each of these two categories, and test the null
hypothesis that the two coefficients are equal. We expect the coefficient for large
host countries to be larger.

As a robustness check, we interact Dgy with the host country’s log-GDP,
In(Yy). The type of equation we estimate in this case has got the following
form:

BSH — eaDDSHeay ln(YH)ea][DSH ln(YH)]ngf[uSH (19)

Provided that Dgp takes positive values when countries are similar and nega-
tive values when countries are dissimilar,'® we expect this interaction coefficient
to be positive. Let us consider the cases of similar and dissimilar country pairs
separately to discuss this. Countries invest more in each other when they have
similar factor-endowment ratios, i.e. Dgy > 0. The greater the size of the host
country, the greater the investment for a given level of similarity. Alternatively,
two countries with dissimilar factor-endowment ratios (Dgsg < 0) want to invest
less in one another because of the insurance mechanism relative prices provide.
The greater the size of the host country, the more it influences world relative
prices, and the more insurance it provides thereby to the source country. There-
fore, less investment is required in a host country with dissimilar endowment
ratios if it is a large country.

3.3 Variables and Data'”

Our dependent variable Bgp is taken from the IMF’s Coordinated Portfolio
Investment Survey (CPIS).'® For each participating country, the CPIS reports
data on foreign asset holdings by residence of the issuer. These include both
equity and debt, but the CPIS has made an effort to exclude foreign direct
investment (FDI) from these data.!® Following the spirit of our model, we use
foreign equity holdings as our dependent variable. Data have been released for
end-1997 (with only 29 source countries), and then yearly from end-2001 (with

16The explanation on how Dgy is constructed can be found in section 3.3.

17See Appendix D for a detailed description of variables and sources.

18See Lane and Milesi-Ferretti [21] for a detailed description of the dataset, as well as a
discussion of its potential shortcomings.

19The CPIS considers an investment as FDI (as opposed to portfolio investment) if the
foreign investor owns 10 percent or more of the ordinary shares or voting power.
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67 source countries) to end-2006. According to Lane and Milesi-Ferretti [21],
for those countries that participated in the 1997, 2001 and 2002 surveys, there
is considerable persistence in bilateral equity holdings. We focus exclusively
on the 2002 edition. Table 1 reports some information for the countries in our
sample.

Our measure of factor-endowment similarity between countries S and H is
based on the following variable:

n(%) n (%) | (20)

The source for aggregate capital-labor ratios is Caselli and Feyrer [6].2° Notice
that dgy decreases with the similarity of countries and is always positive. For
the reasons discussed above, we need our proxy for factor endowment similarity
(i) to rise with similarity, and (ii) to take positive values when countries S and
H are ‘similar enough’ and negative values when they are ‘dissimilar enough’.
For this purpose, we first compute ds;; = max (dsg) — dsg. Then, we finally
rearrange our variable to Dsy = dqy — med(dsyy), where med(d;) is the
sample median of dlg;.2! We interpret Dgy > 0 as the country pair being
similar in terms of factor-endowment ratios. Equivalently, Dgy < 0 implies the
two countries have dissimilar ratios.??

We proxy for commodity and asset trade frictions with distance, and dum-
mies for country pairs in which countries participate in the same regional trade
agreement, share a border, the same currency, a common language, a colonial
relationship (past or present), and a common legal origin. The source for these
data is Glick and Rose [10], but for the common legal origin dummy, which is
taken from La Porta et al. [18].

Finally, we use a proxy for similarity in the production structures of coun-
tries. For any pair of countries j, j/, this variable is constructed as

By =2 (sij —sijr)°, (21)

i

dSH =

where s;; denotes country j’s export share of good ¢ to the world.?3 Ejj is
always positive and grows with the similarity of the production structures of
countries. Data on manufacturing exports are obtained from the World Trade
Flows Database (see Feenstra et al. [8]).

20 Capital is constructed with the perpetual inventory method from time series data on
real investment with PWT 6.1 data using a depreciation rate of 0.06. Labor is defined as
the number of workers also using PWT 6.1. It is obtained as RGDPCH*POP/RGDPWOK,
where RGDPCH is real GDP per capita computed with the chain method. See Caselli [5] and
Caselli and Feyrer [6] for more details.

2INormalising Dgp by the mean rather than the median leads to very similar results.

22Using a measure of country similarity based on factor endowments has the additional ad-
vantage that it is less likely to suffer from endogeneity problems than a measure of production
specialization. Recall that the results by Kalemli-Ozcan et al. [13] and Koren [14] point out
a causation channel from international asset market integration to production specialization.

23We use exports by country-industry rather than production, because the former is avail-
able at fine levels of disaggregation for many more countries than the latter. The correlation
between "similarity in exports" and "similarity in K/L ratio" is around 0.16.

14



4 Results

Tables 2-3 report our estimation results from three different econometric esti-
mators (OLS, Poisson, and Tobit) and two ways of dealing with host-country
size (first, the division of the sample into two groups of host countries based on
GDP size; second, the interaction of the country similarity proxy Dgp with the
host-country’s In(GDP)).2*

Table 2 reports results obtained without including any control variables but
source- and host-country fixed effects; Table 3 reports results from regressions
including a group of standard controls (related to distance and other trade bar-
riers, cultural and institutional characteristics, etc.) and a proxy for similarity
in production structures.?’

In each of Tables 2-3 we present eight regressions. Columns (1)-(4) present
results for the host countries separated by a dummy variable based on size, while
columns (5)-(8) rather present regressions using the interaction term. Column
(1) corresponds to the Tobit estimation, column (2) to the OLS estimation with
zeroes; finally, columns (3)-(4) corresponds to the Poisson estimation without
and with zeroes, respectively. For the regressions based on the interaction term,
the same sequential pattern applies.

In the remaining tables we perform a number of robustness checks to our
main specification presented in Table 3. In Tables 4-5 we only present results
for the Poisson estimator, since this is our preferred econometric specification.?¢
Table 4 presents results for the whole sample, but including additional control
variables that will be described in the next paragraph. Table 5 redoes the
same regressions as in Table 4 by looking at relatively rich source and host
countries. The World Bank classification for the year 2000 divides countries into
four categories: (1) High Income; (2) Upper Middle Income; (3) Lower Middle
Income; (4) Low Income. We restrict our attention to countries included in
categories (1) and (2).27

In each of Tables (4)-(5) we present twelve regressions, the first six using the
dummy separation of host countries, and the last six using the interaction of
the log of host GDP. Compared to the regressions in Table 3, columns (1)-(2)
additionally include the log of bilateral trade (as an additional proxy for trade
frictions)?® and GDP growth correlations, which proxy for productivity shock
correlations across countries, that may affect the portfolio positions of countries.

Columns (3)-(4) additionally include two financial variables that may influ-

24 All our tables present results with standard errors clustered at the source country level,
i.e. investor country level.

25To control for outliers, in Tables 3-8 we eliminate single observations that account for
more than 30% of the total equity invested or received by a country. This reduces the sample
by around 5%. We also tried (i) eliminating single observations accounting for more than 70%
of the total equity invested or received by a country, and (ii) including all outliers. Results
are comparable to the ones we report.

26Tables for OLS and Tobit estimators provide similar results, and are available upon re-
quest.

27That is, we remove Colombia, Peru, Indonesia, and Thailand from the sample.

28 The source for these data is once again Glick and Rose [10].
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ence asset holdings in an incomplete financial market scenario.The two variables
are the correlation in stock returns and the correlation between host-country
stock market returns and source-country GDP growth, which takes into ac-
count the role of the host country’s stock market in potentially hedging against
the source country’s output fluctuations. These two variables, based on data
between 1980 and 1996, were constructed by Lane and Milesi-Ferretti [21], who
are confident that the endogeneity of financial correlations to the size of bilateral
financial holdings is not a concern, since most foreign equity investment took
place since the mid-1990s.

Finally, columns (5)-(6) repeat the same procedure after including two ad-
ditional variables that proxy for informational frictions: the difference in time
zone across countries (to proxy for informational similarities) and the similarity
in the log of GDP per capita (constructed in a manner similar to Dgp). For the
regressions based on the interaction term, the same sequential pattern applies.

4.1 Benchmark Correlation

As mentioned above, in the results of Table 2 we omit any control variables.
In columns (1)-(4) we divide the sample in two parts based on the host coun-
try’s GDP level. We allow each subsample to have its own coefficient, and no
interaction terms are included. We always test the null hypothesis of equal co-
efficients for the two subsamples. In columns (5)-(8), we interact the similarity
in capital-labor ratios with In (GDP).

In columns (1)-(4), we observe that the coefficient related to large host coun-
tries is always greater than the one for small countries, even though the differ-
ence is not always statistically significant. At this preliminary stage of the
empirical analysis, we can already expect that most of the action will be con-
centrated in large host countries. In columns (5)-(8) we observe that for all
three econometric specifications (Tobit, OLS, Poisson) our interaction term is
positive. Except for column (5), the estimated coefficient is also statistically
significant. However, since the coeflicient on the similarity of capital-labor ratio
is rather negative (and usually statistically significant), we cannot conclude that
the total effect is positive and statistically significant, as our theory predicts,
until we do not calculate the value of the combined coefficient, hereafter CC.
This coefficient will depend on the host country’s GDP size, and is determined
in the following way:

CC = coef[Dsu] + In(GDP) % coef[Dgy * In (GDP)],

where coe f[Dgpr] denotes the coefficient corresponding to endowment similarity,
and coef[Dgp *In (GDP)] denotes the coefficient corresponding to the interac-
tion between factor-endowment similarity and host-country size. This combined
coefficient becomes positive well before the mean and median of In(GDP) in our
sample.?’

29The mean and median of In(GDP) in our sample are 26.8 and 26.6, respectively.
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4.2 Controls

In Table 3 we include controls related to international trade frictions. We also
include the similarity in exports as a proxy for the similarity in production
structures. In columns (1)-(4), where we divide the sample of host countries
by their GDP into two groups, the coefficient for small host countries is never
significant, while the coefficient for host large countries is always positive and
statistically significant at the 1% level. Additionally, the null hypothesis of same
coefficient values is always rejected at the 1% significance level. In columns (5)-
(8), where we interact our factor-endowment similarity variable with the log
of host-country GDP, the interaction term is always positive and statistically
significant at the 1% level as our theory predicts.

For simplicity, let us address the economic significance by examining the OLS
columns of Table 3. In order to assess the effect of country similarity on equity
positions, we first focus on the separation of host countries into two groups.
For large host countries, an increase in the index of factor-endowment similarity
by 10% leads to an increase in equity positions towards the host country by
2.6% under a similarity index value of 0.25.3° Similarly, when looking at the
equations that interact the similarity index with the log of host country GDP,
we find that an increase in the index of factor-endowment similarity by 10%
leads to an increase in equity positions towards the host country by 1.7% when
we are at the mean of host country GDP, i.e. In(GDP) = 26.85, and the
similarity index takes the value of 0.25.3! When the size of the host country
increases to In (GDP) = 28, a typical value for a large host country, then the
increase in equity positions is of 2.7%, very much in accordance with the value
obtained under the separation of host countries into two groups. Additionally,
the combined coefficient, previously defined as CC, is positive for values of
In (GDP) above 24.8.32

4.3 Robustness Checks
4.3.1 Full Sample: Additional Controls

In Table 4 we allow for a number of additional controls described previously.
For the regressions with the dummy separation, columuns (1)-(6), we always find
that the coefficient for large countries is positive and statistically significant at
the 1% level. On the other hand, the coefficient for the small host countries is
never significant. Additionally, we test for equality of coefficients and always
reject the null hypothesis of equal coefficients between subsamples.?? For the

d(Eqij) Dy _
d(Dsu) Eqij
under Dgy = 0.25 and a coefficent ap = 1.047, we obtain an elasticity value of 0.26.

30The equation for the non-constant elasticity is: apDgyg. Therefore,

. .. . d(Eq;;
31The equation for the non-constant elasticity is: %% =(ap+arln(Yy))Dsp-
ij

Therefore, under Dgg = 0.25, In (Yzr) = 26.8, and coefficents ap = —8.169, ay = 0.33, we
obtain an elasticity value of 0.17.

328ee "GDP positive combined coefficient”" at the bottom of the table.

33See "HO: coef[KL _small]=coef[KL_large]" at the bottom of the table.
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regressions with the interaction term with log of host GDP (columns (7)-(12)),
the interaction term is always positive and statistically significant at the 1%
level. And as in previous regressions, the combined coefficient becomes positive
and statistically significant at the 5% level well before the mean and median of
In(GDP) in our sample.

Concerning the role played by the additional control variables, we find that
the coefficient of the log of bilateral trade is positive and usually statistically
significant at the 10% level. Two variables that are about to be significant at the
10% level are the GDP per capita correlations and the informational variable
on time difference across countries.

4.3.2 High-income Countries (World Bank)

In Table 5 we restrict the sample to countries that belong to the categories
High Income or Upper Middle Income, based on the World Bank classification
for the year 2000. The main message remains unchanged: similarity in capital-
labor ratios matters for equity holdings in the way proposed by our theoretical
framework, and this effect becomes stronger as the size of the host country
increases. Additionally, the values of the coefficients are similar to the ones
with the full sample. For this reason, we can conclude that our results are not
driven by developing countries.

4.3.3 The Role of Financial Development

As can be seen from Table 1, the stock market capitalization, a proxy for finan-
cial development, differs substantially across countries in our sample. It could
be that our results are mainly driven by highly financially developed countries
investing in similar countries, especially under the reasonable claim that capital-
abundance and financial development are positively correlated.

To make sure that our results are not driven by a subsample of highly devel-
oped investor countries, in Table 6 we divide the sample of investor countries by
the median of stock market capitalization averaged over the period 1985-2000.
Columns (1), (3), (5), and (7) present results for the subsample of investor
countries with financial development above the median of our sample, while the
remaining columns show results for the ones below the median. Columns (1)-
(2) control for the sample variables as in Table 3. In columns (3)-(4) we add
the variable proxying for the similarity in the production structure, while in
columns (5)-(6) we additional control for the log of bilateral trade. Finally, in
the last two columns we also control for: correlation in GDP per capita growth,
the two financial correlations previously used, and the two information controls
(log of time difference and similarity in real GDP per capita).

Throughout all eight specifications based on the full sample, we observe that
our theory holds independently of the investor’s level of financial development.
The coefficient on the dummy for large host countries is always positive and
statistically significant at the 1% level, while the dummy for small host countries
is never statistically significant. Interestingly, in terms of the significance of
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control variables, the role played by stock market correlation seems to be much
more important than in previous regressions.

5 Concluding Remarks

Recent explanations of the international portfolio positions of countries are
based on commodity and asset trade frictions: a country invests more in coun-
tries with which goods and assets are traded more freely. This paper comple-
ments these theories by pointing out that international portfolio decisions are
also influenced by the similarity of the capital-labor ratios of countries.

In particular, we introduce a model of international portfolio choice in which
countries have varying degrees of similarity in their factor endowment ratios,
and are subject to country-specific productivity shocks. The change in relative
factor prices after a positive shock in a particular country provides insurance to
countries that have dissimilar factor endowment ratios, but harms countries with
similar ones. Therefore, countries with similar relative factor endowments have
got a stronger incentive to invest in one another for insurance purposes than
countries with dissimilar endowments. Since the effect of a shock on relative
prices depends on the size of the country, in a generalization of our model we
study how factor endowment similarity interacts with country size.

Our empirical work lends support to this hypothesis: the similarity in relative
capital-labor ratios has got a positive effect on the source country’s investment
position in the host country. The magnitude of this effect depends on the host
country’s GDP size, as larger countries have a stronger impact on world prices.

Future work should try to elucidate whether and how other sources of com-
parative advantage also affect the international portfolio decisions of countries.
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6 Appendix A: Proofs

6.1 The Role of Endowment Similarity
Assume ¢; =1 for all j € J.

6.1.1 Proof 1: Y; (1) > Y, (K)
Since r (I) =w (k') > r (k") = w (I

~—

n = (y+a)ro+ (3-n) e >
> (Grn)r@) e (- u)wt) =viw)

Tedious algebra yields
(22)

6.1.2 Proof 2: LYy > Y, (1)

Since we have factor price equalization (a la Trefler [31]), we can find Yy from
the integrated equilibrium:

1 1
Yw = Yw (1) =[yw (]2 [yaw (1)]% =
1 1
J J 2 /g J 2
= —K —K, K —L —L L
(2 k:+2 1 ta z) (2 k+2 z+al)

Concerning Y} (1),

1
1 yzw(l)r 1[3/1W(l)]2
Yl_rlK>+wlL_[ K+ = L, =
ik (1) (1) K (1) L 2 Lyiw () 55 w0 k
:} %Lk—F%Ll—i—aLl éKk+ %K}C-F%KI-FGKZ ELk
2 |\ §Kk + 5K +ak; gLi+ g Li+aly

Tedious algebra yields

Yiy = JY; (1) = YVi' (¢® + Ja) L Ly = Yy (a® + Ja) ( - ;ﬁ) >0. (23)
6.1.3 Proof 3: Y, (k) > +Yw

Recall 1Yy = %ZJYJ (s) = 33,V (s). Since LYy > Yi (1) > Yy (K), it
follows that Yy, (k) > LY.

23



6.1.4 Proof 4: Bk (k/) s Bl (k/) 5 Bk/ (k’)
From (1)-(4), (13), and (23),

By ()= B (k') =Y (aj + a) (i — ;ﬁ) > 0. (24)
As for By (K'), from (13), (22), and (24),
By (K) = Yi! [(‘f + a) <i - /ﬂ> + 2a,u2} > 0. (25)

Asset market clearing and equations (24) and (25) yield

By () = Yy [(‘f + a) Cl - ,ﬁ) (J = 1) + 2a? (‘2] - 1)} <0.

6.2 The Role of Size

We allow for cross-country differences in size. We assume that the distributions
of the scaling factor ¢; within J; and J; are symmetric.

6.2.1 Proof 5: Ly (k') < Ky (k)

Kw (k) = Z Pr (;‘*‘M) +Z¢z (;—M> + dpra (;4'#) =
kEJk led
= D ¢ptopa (;4—#)7 (26)
keJy,
) 1 1 1
Lw (K) = > & (2u) +> 0 (2+u) +¢k/a<2u>
= led;
= Z b + Opa (;_M> < Kw (k). (27)
keJy,

6.2.2 Proof 6: Sufficient Condition for p (k") [By (k") — By (k")) > p (k') [Bx (k') — By (K)]

K () — Kw (K) = (6 —dp)a (; n u) >0, (28)

L () — L (K) = (60— d)a (; - u) > 0. (20)

Notice p (k") [Bx (") = By (K")] = p (K) [Bx (K') = By (k)] > 0 if
[ I 1 } 3 [ 11 } _
Lw (k) Kw(#)]| |[Lw(®) Kwk)]

Kw (k") — Kw (K') Lw (k") = Ly (k')
|: KW (k/l) KW (k/) :| - |: LW (k//) LW (k_,) :| > 0, (30)
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which is equivalent to

s+p [Dren et oz +1)] [Sies o T owalz +a)]
%_M [Zkeh ¢k+¢k”“(% _“)] [Zk}GJk, ¢k+¢k’“(% _“)]

Condition (17) is sufficient condition for this inequality to hold.

(31)

7 Appendix B: A Many-Good Model

This appendix discusses a many-good generalization of the model in section 2.
Our purpose here is to show that the model’s key feature driving international
portfolio choice is relative factor endowment similarity. In the Heckscher-Ohlin
model, production structures are undefined in the presence of more goods than
factors. Therefore factor endowment similarity does not necessarily imply sim-
ilar production structures. On the other hand, a country will still be interested
in investing a larger share of its international portfolio in countries with similar
factor endowments for insurance purposes.

We maintain most of the model’s assumptions, but for the ones we mention
here:

1. The final good C is now defined over a continuum of goods, which are
aggregated in a Cobb-Douglas fashion:

1
C; = exp [/ InCj (2) dz] , (32)
0
where C'(z) denotes consumption of freely traded intermediate good z,
z € 10,1].

2. Each industry employs the two production factors, K and L, which are
freely mobile between industries. Production functions are also of the
Cobb-Douglas type:

yi (2) = [A K ()" [4,L; (2)

where y; (z) denotes production of good z in country j; and a (z) € [0, 1].
For simplicity, we assume « (2) = 2.3

3. There is an upper limit & < 1/2 to the differences in relative factor en-
dowments we can allow for, as we focus (for simplicity) on the factor price
equalization case.

4. We assume equal size for all countries: ¢, =1 for all j € J.

34 Any symmetric distribution of « (z) such that a(z) = 1 — a (1 — 2) would yield similar
results.
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7.1 Goods Market Equilibrium

We again assume factor price equalization & la Trefler [31]. We will therefore
find equilibrium prices by solving for the integrated equilibrium; i.e., we assume
both commodities and factors are freely mobile in the world, as if the latter
were a single (closed) economy.

The integrated equilibrium conditions are the following:

e Pricing:
p(z) = b(zrw), (33)

o) [ TZ} a(z) [eraw, 51

P = exp[ lnp } (35)

where b (z,7,w) denotes industry z’s cost function; r and w are, respec-
tively, the prices of capital and labor in efficiency units; and P denotes
the price of the final good, which we will use as numeraire: P = 1.

e Commodity market clearing:

PCw
Cwi(z) = ——= z), 36
W) = (o) (36)
Cw = Yw=rKw+wLw,
where Kw =3, ; A;Kj and Ly = 3. ; A;

e Factor market clearing:

/Wyw(z)dz - Kw, (37)
0 T
/1(Wyw(z)dz - L. (38)
0 ow

Putting conditions (33), (34), (36), (37), and (38) together, w/r = Ky /Ly,
and P = e 2rzw?. These last two equations and the choice of numeraire yield
r=e2 (KW/LW)_% and w = e~ 2 (KW/LW)%. It is easy to show that the
results we discussed in section 2.1 also hold here. Defining country j S gross
domestic product as Y; = r(4;K;) + w(A,L;), we obtain Y, (k) > LYy >
Yy () > Y (k). The model’s symmetry implies Vi (k') > 2Yy > Yl (k) >
Y5 (k).

7.2 Asset Market Equilibrium

The following results are the counterpart to the results discussed in section 2.3.1:
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1. Assume p > 0. Consider state of nature k', k¥’ € Jy: By (k') > By (k') >
0 > By (K'). By symmetry, By (k') > By, (1) > 0 > By (k).

2. For p =0, B, (') = B, (K).
3. dB/dp > 0.

8 Appendix C: International Portfolio Choice
without Arrow-Debreu Securities

This appendix discusses a model without Arrow-Debreu securities that yields
results comparable to those we obtained in section 2. We assume the same setup
as in section 2 on the goods side (including our assumptions on productivity
shocks and states of nature), but consider a completely different asset side.

1. Let us simplify by assuming J = 4, ¢; = 1 for all j € J, and complete
specialization (u = 1/2).

2. We assume quadratic utility
Cc? (39)

where b > 0.35

3. Before uncertainty is realized countries can only exchange ownership claims
on their GDPs.

4. International asset trade is costly: a fraction 7;;; = 7 € (0, 1) of the payoff
that country j receives from its claims on country-j/ GDP, 5/ # j, is wasted
as a cost of keeping foreign assets in country j’s portfolio (7;; = 0 for all
e
Let V; be the market value of country j’s uncertain GDP Y; = p;y;. The

problem’s budget constraints can be written as follows:

J

Vi = > aVy, (40)
jr=1
J

C; o= Y wiy(1—7)Y, (41)
=1

35p must be small enough so that U’ (C) > 0.
36This is the classical ‘iceberg’ assumption due to Samuelson [28], which has been used in
international finance by Martin and Rey [23], [24].
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where z;; denotes country j’s share of ownership claims on country-;’ income.?”

Asset market clearing requires ijl zj; =1 for all 5/ € J. Country j’s utility
maximization problem can be expressed as:

J
max B \U | Y ay (L—75) Yy || (42)
{mjj/}j/=1 7’'=1
subject to V; = Xz V;. The first-order conditions with respect to z;j,
. .
ji'=1,..,J, yield
A Vi

= EU(C))Yy] = cov [U'(Cy), Yyl + E[U (CHLE (Vi) (43)

L=y

j' € J, and where ); is the Lagrange multiplier associated to the constraint.
Due to the model’s symmetry, A\; = X\, E(Y;) = E(Y),and V; = V for all j. The
presence of international asset market frictions thus implies cov [U’ (C;),Y;] <
cov [U' (Cy),Y;/] for all j° # j. With quadratic utility, this is equivalent to
cov [C},Y;] > cov[C},Yj]. Thus, portfolios will be home-biased due to the
presence of frictions.

We now show x> g Consider first k, k' € Ji: since cov [Cy, Yi] >
cov [Cy, Yir] and var (Yy) = var (Yi),

[rr — T (1 — 7)]var (Yi) > [zre — i (1 — 7)) cov (Y, Yir) . (44)

Since cov (Yy, Yir) < 0*® zpx > zpar (1 — 7). Consider now k, k' € Jj and
Il € J;: since, from the first-order condition (43), cov [Cy, Yi| = cov [Ck, Y],

i (1= 1) var (Y )+agrcov (Yi, Yo ) = xp (1 — 7) var (Y1) 4z (1 — 7) cov (Y, Yy) .
(45)

By symmetry, var (Yi) = var (Y;) > 0, cov(Y;,Yy) = cov(Y;,Yr) < 0, and

Tp = Tgpr. Solving for xy; (1 — 7),

gk (1 — 1) var (Yi) + zprcov (Yi, Yir)
var (Yy) + cov (Yi, Yir)
< k' (1 — ’7') [”U(Z?" (Ykl) + cov (Yk, Yk/)]
var (Yi) + cov (Y, Yir)

xkl(l—r):

= Tk’ (177‘), (46)

since zgr > xpr (1 —7) and cov (Yi,Yr) < 0. Hence, zgr > xp: country k
invests a larger share of its wealth in country &’ than in country 1.3°

This setup is correctly spelt out only for the case xpp > Tgrp > zg > 0.
How can we make sure that we have no shortselling in equilibrium? Notice that

37Country j's ‘total consumption’ of the final good (that is, inclusive of the resources wasted
in keeping its international portfolio) is Zjlzl x50 Yy

38Under complete specialization, it is easy to prove that cov(Yy,Yyr) < cov (Y, Y]) = 0.

39 According to our computer simulations, allowing for CRRA utility and a higher elasticity
of substitution between goods, as well as for a less restrictive distribution of states of nature,
yields similar results. These results are available upon request.
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in the absence of asset trade frictions (7 = 0), countries would be able to insure
fully by choosing xxy = xgr = xg = 1/4. We can show that xy; is a continuous
function of 7. Hence, by continuity, for a small positive 7, zx; > 0. (In any
case, we do not observe shortselling in the data.)

9

10.

11.

12.

Appendix D: Sources and Definitions of Vari-
ables

. Bilateral portfolio equity holdings (in millions of US dollars): Portfolio

equity instruments issued by host country residents and held by source
country residents. Source: 2002 Coordinated Portfolio Survey (IMF).
Year: 2002.

. GDP (in millions of year-2000 US dollars). Source: Penn-World Tables.

Year: 2001.
Total population. Source: World Development Indicators. Year: 2001.
Log of bilateral trade. Source: Glick and Rose [10].

Distance: Logarithm of great circle distance in miles between the capital
cities of source and host countries. Source: Glick and Rose [10].

Common border: Dummy variable taking the value of 1 if source and host
countries share a border. Source: Glick and Rose [10].

Regional trade agreement (RTA): Dummy variable taking the value of
1 if source and host countries share the same regional trade agreement.
Source: Glick and Rose [10].

Currency area: Dummy variable taking the value of 1 if source and host
countries are in the same (strict) currency union. Source: Glick and Rose
[10]. (Updated for the euro area by the authors.)

Colony/Colonizer: Dummy variable taking the value of 1 if source and
host countries ever had a colonial relationship. Source: Glick and Rose
[10].

Common language: Dummy variable taking the value of 1 if source and
host countries share a common language. Source: Glick and Rose [10].

Common legal origin: Dummy variable taking the value of 1 if source and
host countries have a legal system with a common origin (common law,
French, German, or Scandinavian). Source: La Porta et al. [18].

Correlation in GDP growth rates: Correlation between the real GDP
growth rate in the source and host country. Authors’ own computations
based on real GDP growth rates. Source: World Development Indicators.
Period: 1981-2000.
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13.

14.

15.

16.

17.

18.

Correlation of stock returns. Source: Lane and Milesi-Ferretti [21] Period
1980-96.

Correlation of growth-stock returns. Source: Lane and Milesi-Ferretti [21]
Period 1980-96.

Capital-labor ratios. Source: Caselli [5] and Caselli and Feyrer [6]. Year:
2000.

Time difference. Authors’ calculation. The variable is constructed as
In(0.001 + time dif ference).

Exports by sector to the world at the 2-digit level. Source: Feenstra
(NBER database). We only include countries that have at most 4 missing
sectoral values.

Stock market capitalization (average 1985-2000). Source: Beck et al. [3].
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Graph 1. Small host countries (slope=-0.13, t-stat=-0.35)
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Table 1. Information on countries in the sample

Countries

United States

United Kingdom

Canada
Netherlands
Japan
France
Ireland

Italy
Sweden
Australia
Belgium
Norway
Spain

South Africa
Finland
Austria

New Zealand
Argentina
Portugal
Chile
Greece
Israel

Korea

Brazil
Malaysia
Colombia
Indonesia
Thailand
Turkey
Mexico

Peru

Total source equity Total host equity

1010832
382012
184005
179561
169489
135612
116098
99302
66628
59182
48689
43142
35424
30911
17491
15726
7545
6246
4006
2166
1858
1607
1098
939
377
245
50
33
8

700712
532698
92856
181611
267749
217040
84961
82264
41224
67546
23300
12885
78611
14895
63167
3806
4015
909
9354
2715
4329
11797
50235
19778
6272
171
3717
5465
5605
29874
721

KL ratio

146391
98998
137800
134941
145955
142196
106142
148889
116631
132703
156396
177840
120603
25692
131405
150438
102645
50699
87457
45687
94564
115771
108017
39218
58274
15271
14821
38127
29238
49067
23145

Stock market
0.97
1.25
0.68
0.85
0.83
0.45

0.25
0.75
0.63
0.48
0.28
0.38
1.43
0.67
0.13
0.43
0.18
0.2
0.61
0.28
0.37
0.33
0.18
1.44
0.98
0.15
0.38
0.15
0.22
0.12

GDP
9766702
1475473
834418
426979
3061726
1505280
101163
1321779
225143
511186
256399
152434
826115
360227
118716
220685
80377
402113
180681
178883
160250
128604
762600
1269952
251322
243894
868471
418524
363847
809757
114061

"GDP" is the real GDP of 2001 in millions of US$ 2000.
"Total source equity" and "Total host equity" are both measured in millions of US$ 2002.

"K/L ratio" is directly taken from Caselli and Feyrer (2007).
"Stock market" is the average stock market capitalization between 1985-2000



Table 2. Full Sample. Columns (1)-(4): dummy separation. Columns (5)-(8): In(GDP) interaction.
(1) (2) (3) 4) (5) (6) (7) (8)

Tobit OLS Poisson  Poisson Tobit OLS Poisson  Poisson
Equity>=0 Equity>=0 Equity>0 Equity>=0 Equity>=0 Equity>=0 Equity>0 Equity>=0
Similarity in KL ratio (small host countries) 0.732 0.897 0.624 0.605
[0.234]* [0.156]"* [0.312]** [0.302]**
Similarity in KL ratio (large host countries) 1.030 1.320 0.978 0.942
[0.187]* [0.251]"** [0.3407*** [0.318]"**
Similarity in KL ratio -2.003 -4.157 -5.840 -5.693
[2.697] [2.368]* [3.266]" [3.249]*
Similarity in KL ratio*In(GDP) 0.108 0.196 0.239 0.233
[0.099] [0.091]** [0.119]* [0.120]*
Observations 687 687 560 687 687 687 560 687
HO: coef[KL_small]=coef[KL_large]: 0.26 0.05 0.29 0.32
GDP positive combined coefficient 18.5 21.2 24.4 24.4
R-squared 0.86 0.86
Pseudo R-squared 0.38 0.95 0.95 0.38 0.95 0.95

Note: Equity holdings of source/investor country i in host/recipient country j are measured in millions of US dollars. The
dependent variable is In(1+Equity) in the case of OLS and Tobit, while it is Equity in the Poisson regressions. Regressions
include source and host country fixed effects. Standard errors are clustered at the source country level and are reported in
parenthesis. *,**,*** indicate statistical significance at the 10%, 5%, 1% level, respectively. The Pseudo R-squared for Poisson
is without clustering.



Table 3. Full Sample. Columns (1)-(4): dummy separation. Columns (5)-(8): In(GDP) interaction.

Log of distance

Common legal origin

Dummy for common border

Dummy for common language

Dummy for ever colony/colonizer

Dummy. Strict currency area

Dummy for regional trade agreement
Similarity in KL ratio (small host countries)
Similarity in KL ratio (large host countries)
Similarity in exports (small host countries)
Similarity in exports (large host countries)
Similarity in KL ratio

Similarity in KL ratio*In(GDP)

Similarity in exports

Similarity in exports*In(GDP)
Observations

HO: coef[KL_small]=coef[KL_large]:

GDP positive combined coefficient

R-squared
Pseudo R-squared

(1)

(2)

@)

(4)

(5)

(6)

@)

(8)

Tobit oLS Poisson  Poisson Tobit oLs Poisson Poisson
Equity>=0 Equity>=0 Equity>0 Equity>=0 Equity>=0  Equity>=0 Equity>0 Equity>=0
-0.736 -0.602 -0.161 -0.163 -0.731 -0.589 -0.159 -0.159
[0.122]** [0.134]*** [0.074]** [0.074]** [0.121]** [0.136]*** [0.077]** [0.077]**
0.459 0.375 -0.092 -0.092 0.455 0.379 -0.056 -0.055
[0.145]** [0.151]**  [0.178] [0.178] [0.144]*** [0.151]* [0.181] [0.182]
0.271 0.148 0.430 0.432 0.303 0.198 0.469 0.470
[0.297] [0.327] [0.129]*** [0.131]** [0.297] [0.329] [0.129]*** [0.131]*
0.396 0.299 0.492 0.498 0.406 0.290 0.494 0.498
[0.223]* [0.242] [0.175]*** [0.175]"**  [0.222]* [0.248] [0.174] [0.174]
0.460 0.537 -0.180 -0.184 0.454 0.538 -0.234 -0.238
[0.293] [0.342] [0.206] [0.205] [0.293] [0.355] [0.199] [0.198]
0.055 0.046 0.968 0.975 0.072 0.065 0.976 0.982
[0.270] [0.315] [0.221]** [0.221]*** [0.270] [0.318] [0.224]** [0.224]**
0.080 0.217 0.196 0.194 0.094 0.233 0.211 0.209
[0.289] [0.341] [0.183] [0.185] [0.288] [0.348] [0.189] [0.192]

-0.131 0.284 -0.495 -0.495
[0.222] [0.257] [0.449] [0.448]
0.595 1.047 0.770 0.745
[0.179]*** [0.311]*** [0.286]*** [0.269]***
-0.220 -0.348 -0.866 -0.914
[2.185] [2.008] [2.271] [2.250]
-0.602 0.216 0.969 0.883
[2.244] [2.365] [2.253] [2.226]
-7.605 -8.169 -7.816 -7.602
[2.596]*** [2.178]** [2.198]*** [2.267]**
0.293 0.330 0.299 0.291
[0.095]***  [0.084]*** [0.075]*** [0.078]***
10.137 4.637 -11.219 -11.176
[18.767] [15.829] [7.867] [7.640]
-0.406 -0.195 0.374 0.370
[0.695] [0.588] [0.254] [0.245]
650 650 523 650 650 650 523 650
0.00 0.00 0.00 0.00
26.0 24.8 26.1 26.1
0.88 0.88
0.43 0.96 0.96 0.43 0.96 0.96

Note: Equity holdings of source/investor country i in host/recipient country j are measured in millions of US dollars. The dependent variable is
In(1+Equity) in the case of OLS and Tobit, while it is Equity in the Poisson regressions. Regressions include source and host country fixed effects.

* kk kK

Standard errors are clustered at the source country level and are reported in parenthesis. *,**,

at the 10%, 5%, 1% level, respectively. The Pseudo R-squared for Poisson is without clustering.

indicate statistical significance



Table 4. Full Sample. Columns (1)-(6): dummy separation. Columns (7)-(12): In(GDP) interaction.

(1)

(2)

®)

(4)

(®)

(6)

@)

(8)

©)

(10)

(1)

(12)

Poisson Poisson  Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson
Equity>0  Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0
Log of distance 0.006 0.011 0.026 0.027 0.008 0.009 -0.042 -0.034 -0.025 -0.021 -0.039 -0.035
[0.110] [0.111] [0.109] [0.109] [0.106] [0.106] [0.119] [0.119] [0.118] [0.118] [0.113] [0.113]
Common legal origin -0.121 -0.125 -0.126 -0.129 -0.018 -0.021 -0.071 -0.075 -0.077 -0.079 0.025 0.023
[0.156] [0.157] [0.158] [0.159] [0.147] [0.146] [0.157] [0.158] [0.160] [0.161] [0.149] [0.149]
Dummy for common border 0.397 0.397 0.386 0.383 0.425 0.417 0.435 0.433 0.431 0.428 0.460 0.450
[0.130]**  [0.132]*** [0.134]*** [0.136]*** [0.134]*** [0.137]*** [0.131]*** [0.133]*** [0.136]*** [0.138]*** [0.138]*** [0.141]**
Dummy for common language 0.502 0.505 0.479 0.483 0.441 0.446 0.492 0.494 0.475 0.478 0.437 0.438
[0.178]** [0.177]*** [0.179]*** [0.178]*** [0.165]*** [0.163]** [0.178]*** [0.177]*** [0.181]*** [0.180]*** [0.165]*** [0.163]"**
Dummy for ever colony/colonizer -0.171 -0.175 -0.153 -0.157 -0.101 -0.111 -0.232 -0.236 -0.221 -0.225 -0.172 -0.181
[0.207] [0.206] [0.210] [0.209] [0.206] [0.204] [0.201] [0.200] [0.205] [0.204] [0.203] [0.201]
Dummy. Strict currency area 0.985 0.989 0.991 0.992 0.994 0.995 0.988 0.991 0.994 0.994 0.996 0.996
[0.243]**  [0.243]*** [0.240]*** [0.240]*** [0.244]*** [0.244]** [0.249]*** [0.249]*** [0.246]*** [0.246]*** [0.250]*** [0.249]"**
Dummy for regional trade agreement 0.223 0.214 0.237 0.225 0.285 0.285 0.186 0.175 0.199 0.186 0.226 0.217
[0.107]*  [0.105]** [0.115]** [0.113]* [0.142]** [0.133]** [0.131] [0.127] [0.137] [0.132] [0.148] [0.142]
Similarity in KL ratio (small host countries) -0.538 -0.525 -0.561 -0.550 -0.465 -0.437
[0.442] [0.437] [0.431] [0.426] [0.409] [0.399]
Similarity in KL ratio (large host countries) 0.741 0.723 0.741 0.723 0.875 0.875
[0.283]*** [0.268]*** [0.281]*** [0.266]*** [0.322]*** [0.323]***
Similarity in exports (small host countries) -0.979 -1.079 -1.195 -1.311 -1.140 -1.272
[2.141] [2.115] [2.141] [2.118] [2.051] [2.012]
Similarity in exports (large host countries) 0.818 0.681 0.698 0.560 0.396 0.202
[2.122] [2.081] [2.105] [2.068] [1.948] [1.907]
Similarity in KL ratio -7.737 -7.465 -7.704 -7.443 -7.356 -7.203
[2.470]** [2.493]"** [2.491]*** [2.513]"** [2.551]*** [2.572]***
Similarity in KL ratio*In(GDP) 0.295 0.285 0.294 0.284 0.286 0.281
[0.084]*** [0.086]*** [0.085]*** [0.087]*** [0.091]*** [0.093]***
Similarity in exports -6.591 -6.434 -7.262 -7.268 -4.892 -3.391
[9.114] [8.876] [8.589] [8.367] [9.828] [9.623]
Similarity in exports*In(GDP) 0.206 0.196 0.227 0.223 0.137 0.077
[0.296] [0.285] [0.277] [0.266] [0.330] [0.322]
Log of bilateral trade 0.181 0.192 0.188 0.198 0.207 0.212 0.137 0.150 0.143 0.154 0.170 0.180
[0.121] [0.121] [0.118]  [0.119]* [0.120]* [0.120]*  [0.130] [0.130] [0.130] [0.129] [0.126] [0.126]
GDP growth correlations -0.256 -0.246 -0.315 -0.304 -0.385 -0.359 -0.217 -0.209 -0.250 -0.241 -0.317 -0.299
[0.177] [0.176] [0.209] [0.209] [0.224]*  [0.228] [0.193] [0.192] [0.229] [0.228] [0.242] [0.244]
Correlation stock returns 0.379 0.359 0.389 0.408 0.257 0.239 0.268 0.292
[0.302] [0.304] [0.354] [0.347] [0.328] [0.330] [0.361] [0.358]
Correlation GDP growth - stock return -0.093 -0.115 -0.102 -0.125 -0.025 -0.047 -0.029 -0.050
[0.203] [0.204] [0.200] [0.201] [0.221] [0.222] [0.219] [0.219]
Similarity in In(GDP per capita) -0.162 -0.286 -0.177 -0.323
[0.472] [0.456] [0.581] [0.557]
Time difference 0.037 0.036 0.035 0.035
[0.024] [0.024] [0.024] [0.024]
Observations 523 650 501 624 501 624 523 650 501 624 501 624
HO: coef[KL_small]=coef[KL_large]: 0.00 0.00 0.00 0.00 0.00 0.00
GDP positive combined coefficient 26.2 26.2 26.2 26.2 25.7 25.6
Pseudo R-squared 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Note: Equity holdings of source/investor country i in host/recipient country j are measured in millions of US dollars. The dependent variable is In(1+Equity) in the case of
OLS and Tobit, while it is Equity in the Poisson regressions. Regressions include source and host country fixed effects. Standard errors are clustered at the source country level
and are reported in parenthesis. *,**,*** indicate statistical significance at the 10%, 5%, 1% level, respectively. The Pseudo R-squared for Poisson is without clustering.



Table 5. World Bank sample of High Income and Upper Middle Income countries. Columns (1)-(6): dummy separation. Columns (7)-(12): In(GDP) interaction.

(1)

(2)

®)

(4)

(®)

(6)

@)

(8)

©)

(10)

(1)

(12)

Poisson Poisson  Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson
Equity>0  Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0
Log of distance 0.006 0.008 0.027 0.025 0.008 0.006 -0.042 -0.038 -0.024 -0.023 -0.038 -0.037
[0.110] [0.112] [0.110] [0.111] [0.107] [0.108] [0.120] [0.120] [0.120] [0.120] [0.114] [0.114]
Common legal origin -0.122 -0.125 -0.127 -0.128 -0.015 -0.017 -0.072 -0.075 -0.078 -0.079 0.026 0.026
[0.157] [0.158] [0.159] [0.160] [0.148] [0.148] [0.158] [0.159] [0.161] [0.162] [0.151] [0.151]
Dummy for common border 0.401 0.396 0.390 0.383 0.428 0.417 0.442 0.436 0.439 0.431 0.466 0.455
[0.132]***  [0.134]*** [0.137]*** [0.138]*** [0.137]*** [0.140]*** [0.133]*** [0.135]*** [0.138]*** [0.140]*** [0.140]*** [0.143]"**
Dummy for common language 0.504 0.507 0.480 0.484 0.443 0.447 0.494 0.496 0.475 0.478 0.437 0.439
[0.181]** [0.180]*** [0.182]*** [0.181]*** [0.169]*** [0.167]*** [0.180]*** [0.179]*** [0.184]*** [0.183]*** [0.167]*** [0.166]**
Dummy for ever colony/colonizer -0.168 -0.174 -0.149 -0.154 -0.098 -0.108 -0.226 -0.232 -0.213 -0.219 -0.166 -0.175
[0.211] [0.211] [0.214] [0.214] [0.210] [0.209] [0.205] [0.205] [0.210] [0.210] [0.207] [0.206]
Dummy. Strict currency area 0.987 0.992 0.992 0.995 0.995 0.997 0.988 0.993 0.995 0.996 0.996 0.998
[0.244]**  [0.245]*** [0.241]*** [0.241]*** [0.245]*** [0.245]*** [0.250]*** [0.250]*** [0.247]*** [0.247]** [0.251]*** [0.250]***
Dummy for regional trade agreement 0.234 0.224 0.249 0.237 0.303 0.298 0.205 0.195 0.220 0.208 0.249 0.240
[0.110]*  [0.108]** [0.118]** [0.116]** [0.145]** [0.138]** [0.133] [0.130] [0.139] [0.135]  [0.150]* [0.145]*
Similarity in KL ratio (small host countries) -0.556 -0.521 -0.582 -0.547 -0.484 -0.438
[0.446] [0.441] [0.435] [0.430] [0.415] [0.407]
Similarity in KL ratio (large host countries) 0.724 0.731 0.721 0.730 0.862 0.880
[0.295]**  [0.298]** [0.295]** [0.299]** [0.339]** [0.349]**
Similarity in exports (small host countries) -0.982 -1.066 -1.204 -1.304 -1.139 -1.252
[2.153] [2.125] [2.150] [2.126] [2.057] [2.023]
Similarity in exports (large host countries) 0.819 0.710 0.696 0.585 0.389 0.241
[2.131] [2.086] [2.109] [2.068] [1.948] [1.906]
Similarity in KL ratio -7.843 -7.560 -7.815 -7.541 -7.484 -7.293
[2.510]** [2.512]"** [2.535]*** [2.537]** [2.585]*** [2.602]***
Similarity in KL ratio*In(GDP) 0.298 0.289 0.297 0.288 0.290 0.284
[0.086]*** [0.086]*** [0.087]*** [0.088]*** [0.093]*** [0.094]***
Similarity in exports -7.118 -7.082 -7.855 -8.000 -5.108 -4.224
[9.176] [9.046] [8.635] [8.522] [9.925] [9.897]
Similarity in exports*In(GDP) 0.225 0.220 0.248 0.249 0.144 0.108
[0.299] [0.292] [0.279] [0.273] [0.334] [0.332]
Log of bilateral trade 0.179 0.188 0.185 0.193 0.202 0.207 0.133 0.143 0.138 0.147 0.164 0.173
[0.122] [0.123] [0.119] [0.120] [0.121]* [0.122]*  [0.132] [0.132] [0.131] [0.131] [0.128] [0.127]
GDP growth correlations -0.266 -0.252 -0.328 -0.314 -0.399 -0.376 -0.224 -0.213 -0.259 -0.248 -0.329 -0.312
[0.179] [0.180] [0.214] [0.215]  [0.229]*  [0.233] [0.196] [0.197] [0.235] [0.236] [0.248] [0.251]
Correlation stock returns 0.386 0.370 0.407 0.414 0.274 0.258 0.293 0.306
[0.316] [0.316] [0.365] [0.360] [0.344] [0.344] [0.374] [0.373]
Correlation GDP growth - stock return -0.099 -0.121 -0.111 -0.135 -0.028 -0.051 -0.035 -0.057
[0.206] [0.207] [0.202] [0.204] [0.224] [0.224] [0.220] [0.221]
Similarity in In(GDP per capita) -0.198 -0.274 -0.209 -0.308
[0.480] [0.462] [0.591] [0.574]
Time difference 0.037 0.036 0.036 0.035
[0.024] [0.024] [0.024] [0.024]
Observations 471 546 449 521 449 521 471 546 449 521 449 521
HO: coef[KL_small]=coef[KL_large]: 0.00 0.00 0.00 0.00 0.00 0.00
GDP positive combined coefficient 26.3 26.2 26.3 26.2 25.8 25.7
Pseudo R-squared 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Note: Equity holdings of source/investor country i in host/recipient country j are measured in millions of US dollars. The dependent variable is In(1+Equity) in the case of
OLS and Tobit, while it is Equity in the Poisson regressions. Regressions include source and host country fixed effects. Standard errors are clustered at the source country level
and are reported in parenthesis. *,**,*** indicate statistical significance at the 10%, 5%, 1% level, respectively. The Pseudo R-squared for Poisson is without clustering.



Table 6. Full sample. Separation of source countries based on financial development (FD)

Source countries:

Similarity in KL ratio (small host countries)

Similarity in KL ratio (large host countries)

Log of distance

Common legal origin

Dummy for common border
Dummy for common language
Dummy for ever colony/colonizer
Dummy. Strict currency area

Dummy for regional trade agreement

Log of bilateral trade

GDP growth correlations

Correlation stock returns

Correlation GDP growth - stock return
Similarity in exports (small host countries)

Similarity in exports (large host countries)

Observations

HO: coef[KL_small]=coef[KL_large]:

Pseudo R-squared

(1)

(2)

©)

(4)

(5)

(6)

(7)

(8)

HighFD LowFD HighFD LowFD HighFD LowFD HighFD Low FD
Poisson  Poisson Poisson Poisson Poisson Poisson Poisson Poisson
Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0 Equity>0 Equity>=0
0.489 0.345 -0.417 -0.266 -0.371 -0.483 -0.137 -0.989
[0.452] [0.875] [0.417] [1.074] [0.396] [1.220] [0.309] [0.993]
1.024 1.497 0.843 1.477 0.820 1.263 0.821 1.534
[0.171]*** [0.441]*** [0.313]*** [0.550]*** [0.323]** [0.457]*** [0.274]*** [0.565]***
-0.082 -0.527 0.009 -0.125 0.069 -0.463

[0.083] [0.110]*** [0.118] [0.356] [0.135] [0.266]*

0.013 0.157 -0.017 -0.002 -0.040 0.234

[0.129] [0.228] [0.109] [0.200] [0.129] [0.166]

0.746 -0.093 0.667 -0.065 0.645 -0.135

[0.257]*** [0.111] [0.265]** [0.237] [0.264]**  [0.308]

0.375 0.732 0.349 0.689 0.339 0.979

[0.149]** [0.444]* [0.140]** [0.500] [0.153]** [0.544]*

-0.265 0.379 -0.272 0.367 -0.225 0.411

[0.173] [0.143]*** [0.174] [0.166]** [0.180] [0.196]**

0.909 0.851 0.890 0.992 0.983 0.472

[0.355]** [0.303]*** [0.359]** [0.313]*** [0.358]*** [0.302]

0.325 0.016 0.118 0.440 0.199 0.526

[0.201] [0.226] [0.238] [0.311] [0.182] [0.309]*

0.183 0.488 0.212 0.353

[0.145] [0.371] [0.141] [0.338]

-0.029 -0.667 -0.064 -0.545

[0.105] [0.101]*** [0.195] [0.405]

0.221 -0.856

[0.521] [1.126]

0.244 -0.174

[0.227] [0.487]

-2.277 6.918
[4.037] [2.119]***

6.099 3.483

[4.409] [2.244]

294 202 294 202 294 202 286 189

0.33 0.36 0.02 0.20 0.03 0.20 0.03 0.04

0.93 0.94 0.97 0.97 0.97 0.97 0.97 0.97

Note: Equity holdings of source/investor country i in host/recipient country j are measured in millions of US dollars. The dependent

variable is In(1+Equity) in the case of OLS and Tobit, while it is Equity in the Poisson regressions. Regressions include source
and host country fixed effects. Standard errors are clustered at the source country level and are reported in parenthesis. *,**,*** indicate

statistical significance at the 10%, 5%, 1% level, respectively. The Pseudo R-squared for Poisson is without clustering.





