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ABSTRACT

International Portfolio Equilibrium and the Current Account*

This paper analyses the determinants of international asset portfolios, using a
neoclassical dynamic general equilibrium model with home bias in
consumption. For plausible parameter values, the model explains the fact that
typical investors hold most of their wealth in domestic assets (portfolio home
bias). In the model, the current account balance (change in net foreign assets)
is mainly driven by fluctuations in equity prices; the current account is
predicted to be highly volatile and to exhibit low serial correlation; changes in
a country's foreign equity assets and liabilities are predicted to be highly
positively correlated. The paper constructs current account series that include
external capital gains/losses, for 17 OECD economies. The behaviour of those
series confirms the theoretical predictions.
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1. Introduction

The liberalization of international capital markets in the 1980s has been accompanied by a rise
in foreign capital flows, and in current account imbalances. However, typical investors
continue to hold most of their wealth in domestic assets, and most of the capital stock in a
given country is owned by local investors--despite the fact that international diversification
reduces risk. E.g., among OECD countries, the ratio of foreign equity liabilities to the
domestic physical capital stock ranged between 5% (Germany) and 14% (UK), in 1997 (see
Table 1). That "portfolio home bias" is one of the key puzzles in international finance.

This paper shows that a simple neoclassical model with free capital flows can explain
portfolio home bias, provided consumption home bias is incorporated, i.e. the fact that the bulk
of private consumption consists of locally produced goods. The model is also broadly
consistent with key features of the behavior of new current account measures that include
external capital gains/losses.

The model assumes two countries, indexed by i=1,2, and two freely traded, non-
storable goods. Country i is inhabited by a representative household, and receives an
endowment of good i. Endowments follow Markov processes. Each household consumes both
goods, but has a preference for the local good, and thus devotes most of her spending to that
good. In the baseline version of the model, households have constant relative risk aversion in
terms of a CES aggregate of the two goods. The following assets can be traded: a bond, and
two stocks, each of which is a claim to one of the endowments. The asset market is effectively
complete.

Equilibrium portfolios hinge on the coefficient of relative risk aversion, and on the
elasticity of substitution between domestic and imported goods. Estimates of these parameters
suggest that domestic and imported goods are substitutes (in the sense that the cross-partial
derivative of the utility function with respect to these goods is negative), but that the
substitution elasticity between these goods does not exceed unity (at least not very much).
Consider the effect of a rise in the good 1 endowment (received by country 1). Under
consumption home bias, it is efficient to lower the locally consumed fraction of good 1 (in
response to the endowment shock), if the two goods are substitutes. When the elasticity of
substitution does not exceed unity, the good 1 price drops so strongly that the value of the good
1 endowment falls (relative to the value of the good 2 endowment); thus, it is optimal for
country 1 to consume a smaller share of good 1, in states of the world in which the (relative)
value of the dividend of the country 1 stock (=good 1 endowment) is lower. The local stock
thus provides a hedge for variations in the optimal locally consumed endowment share--the
optimal allocation can be implemented if each country holds a share of the local stock that
exceeds the locally consumed endowment share. For plausible parameter values, the model
generates a realistic degree of portfolio home bias.

Conceptually, a country's current account balance is the change of its net foreign assets,
during a period. In the model, the current account is largely driven by fluctuations in equity
prices; the current account is predicted to be highly volatile and to have low serial correlation.
The intuition for the latter prediction is that, in equilibrium, a country's net asset position at
date ¢ is a function of the vector of endowments at ¢#; when endowment fluctuations are
persistent (as assumed here), the current account is hence approximately i.i.d.

The current account series published by statistical agencies do not take into account
capital gains/losses on external assets and liabilities--those official series only measure the net
flow of external assets acquired by a country. To evaluate the predictions described in the
preceding paragraph, the paper constructs current account series that include capital
gains/losses, for 17 OECD economies, by taking first differences of new measures of net
foreign assets (complied by BEA and IMF) that reflect market prices of foreign assets; those
current account measures are highly volatile, and their autocorrelations are typically close to
zero, which confirms the model predictions. The new current account measure, normalized by



domestic output, is less volatile for the US than for other OECD countries. Calibrated versions
of the model here capture this finding, and suggest that it is due to the fact that the US has less
volatile output than the remaining OECD economies, and that its trade share is lower.

Empirically, there is a high positive correlation between changes in a country's foreign
equity assets and changes in its external liabilities. This fact too is captured by the model, as
the model predicts that equity prices and returns are highly positively correlated across
countries, as a country's terms of trade are positively correlated with the foreign endowment.

This paper bridges two important strands in international macroeconomics and finance:
the literature on international portfolio choice, and the literature on current accounts. '

Lucas' (1982) classic paper considers equity portfolios in a two-country world with
tradable goods, and preferences that are identical across countries; in equilibrium, all
households hold identical equity portfolios, as this permits full risk sharing.

In order to generate differences in portfolios across countries, Dellas and Stockman
(1989) and Baxter et al. (1998) develop two-country models in which some consumption goods
are non-traded (an extreme form of consumption home bias); however, no home bias is
assumed for traded goods: preferences for tradables are postulated to be identical across
countries;” those models predict that equities of non-traded good firms are held locally, while
holdings of traded good equities are fully diversified internationally, which is counterfactual.’
In reality, there are few goods (at a broad aggregation level) that are not traded. The model
here assumes that al/ goods are tradable and are subject to home bias.

Obstfeld and Rogoff (2000) too consider a world in which all goods are traded; in their
model, preferences are identical across countries, and consumption home bias arises because of
transport costs for goods (by contrast, in paper here: consumption bias in preferences). These
authors compute portfolios for the special case (which permits a closed form solution) in which
relative risk aversion equals the inverse of the substitution elasticity between local and
imported goods; in that case, realistic consumption and portfolio home bias only arises when
the elasticity of substitution is large, and the risk aversion coefficient is implausibly low (0.2 or
less). *

Several authors have argued that equity home bias is due to the non-traded nature of
human capital,” and/or greater costs of investing abroad than locally (greater informational
barriers or agency problems).’ In order to focus sharply on the effects of consumption home
bias, I assume a frictionless world in which all assets are traded. It remains to be seen whether
the human capital/investment cost stories can explain the current account facts described
above.

Several recent empirical studies have shown that capital gains/losses greatly affect (net)
foreign asset positions (NFA), and noted that the new current account measure (change in

! For surveys of these literatures, see e.g. Dumas (1994) and Obstfeld and Rogoff (1996), respectively.
? In Dellas and Stockman (1989), utility is additively separable in non-tradables, and a term that depends on the
vector of tradables produced by all countries; (sub-)utility from tradables is identical across all countries. Baxter
et al. (1998) assume that domestic and foreign tradables are homogenous.

Empirically, there is home bias for manufacturing equity (manufactured goods: traded); see, e.g., Kang and
Stulz (1995) who document home bias in Japanese manufacturing; see also Kollmann (2006).
4 Uppal's (1993) one-good model with transport costs too requires implausibly low risk aversion to generate
equity home bias. Coeurdacier (2005) solves a two-good transport cost model with unrestricted risk aversions and
substitution elasticities; equity home bias can arise if frictions in financial markets are assumed.
> When wage income is negatively correlated with profits, then domestic equity may be a better hedge against
local wage fluctuations than foreign equity. Several studies argue that empirically this condition is met; e.g.
Bottazzi et al. (1996), Heathcote and Perri (2003), Julliard (2004), Engel and Matsumoto (2005); for a divergent
view, see Baxter and Jermann. (1997).
% See e.g. Van Nieuwerburgh and Veldkamp (2005), Ahearne et al. (2004), Tirole (2003), Stulz (2005).
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NFA) can differ significantly from conventional measures.” However, none of those previous
papers has documented and analyzed quantitatively the cyclical behavior (volatility, serial
correlation, correlation with output) of the new current account measure.

Prior research has often viewed it as a stylized fact that current accounts are persistent
and countercyclical, and sought to develop models consistent with those features (see, e.g.,
Bergin (2004), Obstfeld and Rogoff (1996) and the references therein). The current account
measures that include capital gains/losses show little persistence (as mentioned above), and are
much less countercyclical than conventional current account measures (the new measure for
the US, 1977-2004, is acyclical). Also, prior theoretical analyses of current accounts typically
assume that international financial markets are restricted to bonds, and thus incomplete; ® by
contrast, asset markets are (effectively) complete, in the model here.

For tractability, previous macroeconomic analyses of portfolio home bias have often
used models with restrictive assumptions regarding preferences (see above), and/or two-period
models. This paper uses a numerical solution technique that allows to dispense with these
features. It exploits the fact that a sequence of portfolios supports an efficient equilibrium if
and only if, at the beginning of each date ¢, a household's financial wealth (F,) equals the

present value (W,) of the household's efficient consumption spending at dates s>t, evaluated
using the Arrow-Debreu pricing kernel. Taking a linear approximation of the condition F,=W¥,

in terms of the date 7 vector of endowments yields a system of equations that can be solved for
portfolio holdings at the end of #-/. It would be straightforward to apply this method to more
complex models, provided asset markets are effectively complete.

Section 2 describes the portfolio and current account data. Sect. 3 presents the model
and the solution method. Sections 4 and 5 discuss model predictions. Section 6 concludes.

2. Empirical evidence: equity and consumption home bias; current accounts
2.1. Home bias
Foreign equity holdings have grown during the past 30 years, but equity home bias remains
sizable. Table 1 documents this for a sample of 18 OECD economies. Based on the Kraay et
al. (2005) dataset (that reports capital stocks and external assets for 1966-1997), Col. 1 reports
the ratio of a country's foreign equity liability, FEL (defined as foreign direct investment (FDI)
liabilities plus portfolio equity liabilities) divided by the physical capital stock in the country,
in 1997; that ratio ranged between 5% (Germany, Italy) and 14% (Switzerland, UK), with a
median value of 7%. The corresponding median ratio was 2% in 1973.

Cols. 2-5 report ratios of countries' FEL and foreign equity assets, FEA, to GDP, in
1997 and 2003, using FEL and FEA data taken from the IMF's IIP (international investment
positions) database. (FEA: sum of FDI and portfolio equity assets.) The median FEL/GDP ratio
was 0.32 [0.56] in 1997 [2003]. With two exceptions (Switzerland, Netherlands), the FEL/GDP
and FEA/GDP ratios are smaller than unity. The physical capital stock/GDP ratio is in the
range between 3 and 5, in industrialized economies. This suggests that, in almost all countries,
markedly less than one third of the domestic physical capital stock is owned by foreigners.

7 See i.a. Kraay et al. (2005), Lane and Milesi-Ferretti (2001, 2005), and Gourinchas and Rey (2005); those 4
papers also present independent estimates of external positions. For descriptions and analyses of valuation effects,
see also Kim (2002), Tille (2003, 2004), Hau and Rey (2004), Devereux and Saito (2005), Ghironi et al. (2005)
and Backus et al. (2005). Cantor and Mark (1988) provide an early theoretical discussion of the role of equity
price changes for current accounts, based on a one-good model with equities trade (their model predicts full
portfolio diversification).

A notable exception is Mercereau (2003, 2005) who studies a model of a small open economy with trade in
stocks and bonds; empirically, that model performs better than a bonds-only structure.
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"Consumption home bias" refers to the fact that consumption incorporates a larger
share of domestic inputs than of imported inputs. The ratio of fotal imports (M) to (private)
consumption (C) ranged between 19% (US) and 113% (Netherlands), in 2003 (median ratio:
55%). However, the M/Cratio overstates the imported component of consumption, as M

includes foreign goods that are used for physical investment (1), or incorporated into
government consumption (G) and exports (X). Under the assumption that the imported content
of C is similar to the imported content of /+G+X, the ratio M/[C+I+G+X] is an estimate of the

imported component of C. Col. 6 in Table 1 shows that M/[C+/+G+X] ranged between 12%
(US) and 35% (Netherlands), in 2003, with a median value of 22%.

2.2. Current accounts, international business cycles

Tables 2 shows descriptive statistics for the US current account, output and real exchange rate;
the current account is based on 1976-2004 portfolio data from BEA (2005). Table 3 shows
current account statistics for 17 OECD countries based on IIP data; for most countries, the IIP
sample begins in the 1980s, and ends in 2003. (Table 3 also shows results for the US; the IIP
US sample is shorter, 1980-03; results for the US are comparable across the BEA and IIP
series.) The BEA and IIP databases valuate external assets and liabilities at market prices. All
data in Tables 2 and 3 are annual.

Conceptually, a country's current account balance is the change of its net foreign asset
holdings (NFA), during a period (Obstfeld and Rogoff (1996, p.5)). The current account series
published by statistical agencies do not conform to this notion: those series only measure the
net flow of assets acquired by a country, and do not take into account external capital
gains/losses (on assets acquired in the past).

This paper studies a current account measure that includes external capital gains/losses:
the first difference of the BEA and IIP NFA series (that reflect market prices).

Let NFA,,, NB,,,, FEA,, and FEL, , be a country's NFA, net foreign bond holdings,

t+1° t+1° t+1
foreign equity assets and foreign equity liabilities, respectively, at the end of year ¢, with
NFA =FEA —FEL_+NB,. .° The measure of the current account considered here is:

t+]E t+1 t+1 t+1°
CA=ANFA,, =ECA+BC4,, where ECA=AFEA, —AFEL,,,, BCA=ANB,,,, (1)
with Ax =x, —x,, for any variable x,. EC4, and BC4, are the equity and bond components of

t+1

the current account, respectively. Tables 2 and 3 also consider the conventional current account

measure (taken from IFS) that does not include external capital gains/losses, denoted CA™". 10

The model here abstracts from investment and government purchases; unless stated
otherwise, my empirical "output" measure (¥,) is GDP net of investment and government

purchases (Y=GDP—-I—G,). For each country, I construct a measure of "foreign" output that

equals total output in 20 other OECD economies.

The data sources provide assets and liabilities in current US dollars. In Table 2, the US
current account and its components are expressed in units of US output, and normalized by a
fitted geometric trend of US output. In Table 3, country i's current account is expressed in units
of foreign output, and normalized by a geometric trend fitted to i's output (in units of foreign
output); the use of foreign output as numéraire for current accounts (in Table 3) is motivated

NFA from NFA, ,FEA

9 .. .o
The empirical NB,,, series is constructed as NB 15

. ~FEA, \+FEL
data.

FEL,,

t+1 t+1 t+1°

1 The superscript bkv stands for "bookvalue": CAtb * is the first difference of a NFA measure that valuates assets

acquired before ¢ at bookvalues.



by the model calibrations below.'' (The empirical statistics in Table 3 are robust to using
country 7 output or US output as numéraires).

Output and real exchange rates are logged.'” Unless stated otherwise, all statistics are
based on HP-filtered series (smoothing parameter: 400). See the Appendix for more detailed
data definitions.

Behavior of the US current account, BEA data (Table 2)

For the US, the standard deviation of the (HP filtered) new current account measure
C4, (3.48%) is larger than that of output GDP—-I -G, (1.57%); the autocorrelation of C4

(0.04), and the correlations of C4, with domestic output (0.01) and with foreign output (0.00)
are close to zero and not statistically significant; see Cols. 1-4, Panel (a) of Table 2. Similar
results obtain when GDP 1is used as the output measure (Cols. 5-7, Panel (a)), and when the
current account is not HP filtered (Panel (b))."> The US real exchange rate, RER , is more
volatile than C4,; output and the real exchange rate are persistent (standard deviation of
RER : 9.99%; autocorrelations of output and RER : 0.67, 0.76).

The behavior of the conventional current account measure CA™

t

that of CA: its standard deviation (1.47%) is less than half of that of CA; CA™ fluctuations
are persistent (autocorrelation: 0.78). The correlations of CA and CA™ with domestic
GDP-I1—-G are both close to zero. (The correlation of CA™ with domestic GDP (-0.41) is

negative, and highly statistically significant; the correlation of CA4 with GDP (-0.21) is

differs markedly from

likewise negative, but smaller in absolute value, and statistically insignificant.)

Prior research has often viewed it as a stylized fact that current accounts are persistent
and countercyclical, and sought to develop models consistent with those features (see, e.g.,
Bergin (2004), Obstfeld and Rogoft (1996) and the references therein). The US C4, measure

shows little persistence, and is acyclical (or, at least, much less countercyclical than
conventional current account measures).
Fluctuations in the US C4, series are mainly driven by its equity component, EC4,: the

standard deviation of EC4, (3.10%) is markedly larger than that of the bond component BCA,
(1.77%); the correlation between ECA, and BCA, is close to zero. Changes in US foreign
equity assets and liabilities (AFEA,AFEL) are more volatile than EC4,, and highly positively
correlated with each other (standard deviations of AFEA and of AFEL , and correlation: 6.5%,
5.3%, 0.88, respectively). ECA ,AFEA,AFEL are basically uncorrelated with output, and their
autocorrelations are low.

Current account behavior in 17 OECD economies, IIP data (Table 3)
The results for the other OECD countries show many similarities to the US results: for all

countries, C4 is more volatile than output, and more volatile than CAf”“’; in nearly all cases,

changes in a country's foreign equity assets and liabilities are positively correlated, and CA™

11 . . . .
Versions of the theoretical model that assume two countries of unequal size assume that output of the larger
country is used as numéraire.

2 A country's real exchange rate (RER,) is a weighted average of consumption based bilateral exchange rates vis-
a-vis the other OECD countries. A rise in a country's RER, represents a real depreciation of its currency.

13 When GDP is used as the output measure, then the CA series is normalized by trend GDP, and the standard
deviation of the (normalized) CA series is thus smaller than when the output measure GDP-I-G is used.
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is highly persistent. For most countries, the autocorrelation of C4, (and of its components) is
close to zero, and statistically insignificant (at a 10% level); the median (and mean)
autocorrelation of C4, is -0.08. '*

The median and mean values of the correlations between C4, and its components with

domestic and foreign GDP-I-G are likewise close to zero (Panel (a), Table 3). Those
correlations vary widely across countries, but are mostly not statistically significant; e.g. the
correlations between CA4, and domestic GDP-I-G range between -0.55 and 0.69, with a

standard deviation (across countries) of 0.41 (median correlation: 0.03). °

A striking difference between the US and the other OECD countries is that current
accounts (and their components) are markedly more volatile in the non-US countries (median
standard deviation of non-US C4, : 7.20%).

3. The model

3.1. Goods and preferences
The economy starts at date /=0 and lasts until 7>0. Time is discrete. There are two countries,

i=1,2, each inhabited by a representative household. Each country receives an endowment of a
distinct traded good. Y;,>0 is i's endowment at 7. Let y,=(¥;,,Y,,)". In(y,) follows the process
In(y,)=In(y, ) +¢,, (2)
where ¢,=(¢, ,¢,,)" is a normally distributed (vector) white noise.
Country i's preferences are described by
EY" U, with UC)=(1-0)"[C""-1], 6>0 (3)
where U(C) is a utility function, and C! is an index of i's consumption at ¢:
C =[ai”¢(cl’f,t)(¢_l)/¢+ (1—0@)”"5(cj.’t)(¢_1)/¢]¢/(¢_1) with j#i and 0.5<a;<l, ¢>0. 4)
C_;,t is i's consumption of good j. '°® The parameter ¢ is the elasticity of substitution between

goods. Note that the local good has greater weight in the consumption index than the imported
good--i.e. there is "consumption home bias".

3.2. Markets, budget constraints, decision problems
There is trade in goods, in stocks that represent shares in the endowment processes, and in a
one-period riskless bond. Good 1 is used as a numéraire (the bond is denominated in the
numeéraire). Country i household faces the budget constraint

2 i i 2 j 2 i i
ijli)j,tSj,H] +4., +Zj:1 p_/,xc;’,t = ijlsj,t(Pj,t—l_pj,t&j,t) +A/(1+r), for 0<¢<T (5)
where p;, is the price of good j (with p, ,=l)and P, is the (ex-dividend) price of stock j in
period #; S!

s 18 the number of shares of stock j owned by country 7, at the end of period ¢

14 Faruquee and Lee (2005) confirm some of the key findings here for a sample of 100 countries: in that larger
sample too, CA is markedly more volatile and less persistent than conventional current accounts.

1 Correlations of CA4 with domestic GDP are mostly negative--only about half of the negative correlations are

statistically significant (see Panel (b), Table 3); the correlations of CA™ with domestic GDP too are mostly

negative, but are larger in absolute value, and are almost all highly statistically significant; see Panel (b), Table 3.
' Model variants witho=1 and ¢=1 use UC)=InC) and C}=(c} Jar)“ (clj ,/(1—0;1.))1‘“1‘, respectively

(these expressions are the limits of (3) and (4) for c—1 and ¢—1).
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i

(beginning of 7+1), while A4, represents i's bond holdings at the end of t. 7, is the interest
rate between t—1 and ¢. Country i's initial stock and bond holdings are exogenously given by
Sl

1,02 20’ 0

+r e su of each type of share is unit =] represents o ownershi
A, (1+r,) . The supply of each type of sh y: S’ =] rep 100% hip

of the "tree" that generates the good j endowment.
At t, the choice variables of households 1 and 2 are: D/=(S,,..S, ... 4,

1
t+1’cl €2, ;) and

D’=(S;,,,S; . ALscluc3 ) , respectively. Household i selects a process {D,};_, that maximizes
(3) subject to (5) and to the (no-P0n21) condition that final wealth has to be zero:
rat 2 P = (©6)
The following equations are first-order conditions of countries' decision problems:
1=Ep,,.(p; Y, ntl, )P,  fori=1,2; j=1,2; 0<t<T-l. (7)
I1=(1+r, M)E,pw+1 for i=1,2; j=1,2; 0<t<T-1. (8)
pa = {len(1=a)lics fel 1} ? = A{-a)le e, /e 1y for Osi<T. ©)

P, =P 10U, ey, VIOU(C)loc,,] (for0<t,t+s<T) is i's marginal rate of substitution

between consumption of good 1 at ¢ and at ¢+s.

3.3. Equilibrium

Given initial values S, ,S, o, 4y(1+7,), S}y =1-S, 1, S; o =1-S, o, 4;=—A4,, a competitive equilibrium
isa process {cll,t’c;,t’ Clz,t’ CZZ,t’ Paolis Pl & P2 It Sll t+1° S; t+1° Atl+1’ S12t+1’S22t+1’ +1}tT=0 with these pI'OpCI'tiGSI
(1) (5)-(9) hold.

(i) Markets clear: ¢} +c; =Y, ; S, +S;,,=1; 4, +4,=0 for j=1,2 and 0</<T. (10)

3.4. Efficient allocations

This paper focuses on equilibria that are Pareto efficient (i.e. that ensure full risk sharing)--
henceforth the term "equilibrium" refers to an efficient equilibrium. An efficient allocation is
the solution of the following social planning problem:

Max (I-NE,Y.| BUCH+AEY. BUCY) wrt. {c] ¢ pctnci iy
s.t. cll’t+cf’t=YLt, c;,t+c§’t=Y2,t at 0<t<T, (11)
for some constant 0<A<I. '” A key first-order condition of this problem is that the marginal

utility of each good is perfectly correlated across countries,
(1-AU(C}Yéc; ,=AoU(C})loc: ,, for j=1,2 and 0<¢<T. (12)

(11),(12) uniquely pin down the efficient consumptions ¢, ,,c; ,,¢;,.¢;, .

Jst>

3.5. Decentralizing an efficient allocation
Let {c "(N),ch (A, ¢} S(A)cy (A)},T:O be an efficient allocation, for some A>0. I now show how to

construct a process {p, (A),7.,(A), B (A), P (M), Sfjﬂ’S;*tﬂ’Atlil’Slz;kJrl’SZth’ Cfizo» such that
{C (A)C (A) C (A)C (A)pzt(A)J}H(A) (A) (A)S11t+1:S;*t+1:A:1:S12:+1aS22j+1a‘4r:1 tho is an

equilibrium, for appropriate assignments of initial asset holdings S ;*O, AT+, i=1,2;j=1,2.

' When A=0 orA=l, the social planning problem is trivial: one country consumes the entire endowments of
both goods; the subsequent discussion assumes 0<A<lI.



All variables pertaining to an efficient equilibrium are designed by an asterisk; equilibrium
consumptions and prices are written as functions of A.

P>, (A, 77, (A) are found by substituting the efficient consumptions into the first-order

conditions (8), (9): p3 (A)={z2t- ey (/e (M}, (417, (W) = VIE, p;,., (M), where o7, (A)

+1

2%
tt+s

is the Arrow-Debreu pricing kernel: pZ,H(A)Ept‘:H(A): (A). If agents can freely dispose of

stocks, then stock prices are zero at the terminal date: P, =0. Iterating (7) forward, using

T-t

P =0 gives: ID;:(A):EtZ,,:] P MNP (VY. for j=1,2, 0<t<T-1.

J
Let ef*(A)EZi:l p;,t(A)cj-f[(A) denote i's efficient consumption spending at ¢. The

equilibrium portfolios {S)7,,,85", . 41,87, .S5 7., A7 }__; have to satisfy the budget constraint

t+1° +1St=—-1

Z;S_;lj‘H,P,.’j,(A)+Aj;+e;'*(A)=Zj:1S_;T,EZ(A)HL"*(H@*(A)) fori=1,2 and 0<t<T,  (13)

v Tt

where P (A)=p; (MY, +P. (A). Let I/Vt"*(A)EEtZ‘S:0 £, sMe (A) denote the present value
(at 7) of i's efficient consumption spending {e'* }-/. (13) holds if and only if W*(A) equals i's
wealth at #:

W™ (A) :ijlS;ft;’E(A) +A4"(1+7°(A)) for 0<¢<T. (14a)
A proof of the equivalence between (13) and (14a) can be based on Section B of Kollmann
(2005b) (where a closely related model is solved), and on Campbell and Viceira (2002, Ch.

5.2). When {S}.,.S,,... 45}, satisfies (14a) for i=l,then {S/,.S,,, .47}, with
S%.,=1=87.,, (j=1,2) and 4’ =— A}, satisfies (14a) for i=2, and vice versa.

¢’ (M), p;,(A) and e(A) are time-invariant functions of y: ¢ (A)=c7(y,A),
Py (N=p:(v.A), e'(N)=e"(y,A). Thus, r’(A) is a time-invariant function ofy, |,
1 (N=r"(y,_,A), while W™ (A) andEi(A) are functions of A,y and . W (A)=W"(y,Al),
;’E(A):}? (¥,,A.t). (14a) can thus be written as:

WA= S) P, A0+ A1+ (y_,A) for 0<t<T. (14b)

=1 Jt7J

i*

Any initial portfolio S;7,S5, 4, (1+7,) that satisfies (14b) for =0 is suitable for equilibrium:
i* 2 i* /—\-; * *

W A0 =3 St Bl (A 0) + A (14+77). (14¢)

The portfolio S,7,S5,,4," (for 0<¢t<T) is chosen at t-1, i.e. before y, is known. In general,

there are no values of S,7,S5,, 4" such that (14b) holds exactly, for any realization of y,.

i*

Here, I solve for S)7,S,",4," that ensure that a first-order Taylor expansion of (14b) (with
respect to y,) holds for arbitrary y, . That portfolio has to satisfy the following three equations:

i® T 2 i* 7y S i* *
W @al=D S B )+ 47 (47 (v, M), (152)
o 2 i L, Ty 2 i =<l
DIW (ytﬂA’t) :Zj:] Sj,tle)j (yt’Aat)a D2W (J/t7A7 t):z.j:] Sj,tD2Pj ()/nAa t)a (15b)
where DkW"*(;t,A,t) and D,j’; (JZ,AJ) (for k=1,2) are the derivatives of Wi*()Tt,A,t) and
7’; (v,A,t) with respect to Y, ,evaluated at the endowment vector )Tt Below, I use the point of

linearization y,=y, ;. The discrete time model can be viewed as an approximation to a



continuous time model; in continuous time, the solution here would be exact. 8 As shown in
the Appendix, equilibrium bond holdings are zero (4°=0), when the period utility exhibits
constant relative risk aversion (CRRA), as assumed in the baseline model (see (3)).

3.6. Characterizing efficient equilibria for exogenous initial asset holdings
The analysis below assume that, initially, bond holdings are zero and each country fully owns

the local stock: 4/=0,S; =1 for i=1,2. It follows from (14c) that an equilibrium exists, relative

to those initial holdings, if there is a value of A for which W"(A, y,,0) = fN} (A, ,,0). This pins
down A. %

4. Equilibrium portfolios in a two-periods economy (7=1)
This Section considers the two-period case, as analytical results can be derived for that case.

4.1. Analytical results
With CRRA utility, 4,"=0 holds, and when 7=1 (14b) becomes:

cll*(ylaA)+p;(ylaA)C;*(yla[\) = Sll*Y1,1+ S;*p;(ypA)Yz,la for =1, =1, (16)
where S7'=S. Letu"(y,MN=¢"(y,AVY,, and v'(y,A)=Y, /[Y,,pi(y,.A)] denote, respectively,
the efficient locally consumed share of good i and the ratio of the country 1 endowment,
divided by the value of the country 2 endowment. Dividing (16) by p;(»,,A)Y,, gives:

H DAY (1 M+ (7, M)] = SV (7, M)+, (17)
A linear approximation of (17), around y =y, gives:

W V= v =SV (18)
where )?lz(x(yl)—;l )/;I ,denotes the relative deviation of x(y,) from ;lsx(;]), for any quantity

x(y,) that is a function of y,. Assume, without loss of generality, that the locally consumed
fraction of country i's endowment, at /=0, equals the home bias preference parameter «; (see

(4)): a.=u"(y,,A); in other terms (noting that z=x"(y,A)=x"(y,,A) ) assume:
a=u" fori=12." (19)

9) implies: [l (v, AV (7, A= (- -a) (e i (v, AV 14" (v, A)]; hence,
17 (»,A) is a decreasing function of ' (y,,A). A linear approximation yields (using (19)):

' In continuous-time complete-markets models, portfolios are set in such a way that the diffusion term of agents'
wealth equals the diffusion term of the present value of efficient consumption spending--this ensures that wealth
supports efficient spending; see, e.g., Campbell and Viceira (2002, Sect. 5.2) and Kollmann (2005b; 2006, p.271).
The logic behind (15a) is analogous: up to a first order approximation, (15a) ensures that the date ¢ innovation to
financial wealth equals the innovation to the present value of efficient spending.

19 Note that, as markets are (effectively) complete, one can solve for prices and quantities before solving for
portfolios. Under incomplete markets, prices, quantities and portfolios would have to determined jointly; see, e.g.,
Evans and Hnatkoskva (2005) and Hnatkovska (2005) who solve international finance models with incomplete
markets, using second order approximations.

20 A= /5 holds when @, =z, and the distribution of endowments is symmetric across countries.

2
21 (19) is merely used to simplify the presentation. One can ensure that (19) holds, using suitable transformations

of utility functions and normalizations of physical quantities; see Appendix. When o, # yli*, then the key portfolio

equations (24a)-(25) below continue to hold, except that ¢, has to be replaced by ,u]i*, in those equations.

10



=" (- a)(-a,). (20)

Substitution of (20) into (18) (using (19)) produces:
;E [al + (aZ/‘/_l*)(l_aZ)/(l_al)] + 0[1‘;? = Sll*‘;:* : (21)
As initial foreign asset holdings are zero, the intertemporal budget constraint (14b)
implies that the present value of net exports is zero: NX"(y,A)+E p, NX"(y,A)=0, where
NX"(y,,A) =(1-1"(v,,A)Y, ~(1—" (v, A)p'(y,,A)Y,, are country 1 net exports at z. As (log)

endowments follow random walks (see (2)), net exports at =0 are zero, up to a (log)linear
approximation: NX"(y,,A)=0.Thus,

(—a) —(-a)=0.% (22)
(22) implies that (21) can be expressed as:
zull* (051+0(2) T V]* = Sll* Vl*' (23)

With CRRA utility, the functions x"(y,A) and v'(y,A) are homogenous of degree 0 in
y,, and thus, #"(y,A) and v'(y,A)can be expressed as functions of the ratio of the
endowments z=Y, /Y, . A linear approximation of the risk sharing condition (12) gives (using

(19), (22); see Appendix):

4°=T z ,with T =- (I-op)1-a)(-a —a,)
1 7 U M (1—U¢)(1—0£1—0(2)2+g¢

The =1 price of good 2 is: p;‘)lz{lf—;l[(l/zl W=7 )] }_1/¢. Linearization of v;=z/p;, gives:

(24a)

(1—0(1 —062)

(l_al)

The efficient allocation cannot be supported by existing assets when [#0,[}=0, i.e.

vi=l 7,, with [ =[¢-1-T, /g. (24b)

when the efficient locally consumed fraction of endowments at /=1 is affected by endowment
shocks, while the ratio of the values of the endowments is unaffected. Portfolios are
indeterminate when [, =0,I] =0. In all other cases the unique solution for the locally owned

share of stock 1 is (from (23)):
S =a,+a,+a,) T, /T, (25)
A similar reasoning shows that S, = a, + 1/_1*(051 +a,) L, /T, .

When I' =0, the efficient allocation can be supported if country i holds a share ¢, of its
local stock (S!"=c;), as that portfolio ensures that the dividend income generated by i's holding
of the local [foreign] stock equals i's purchases of the local [foreign] good.

Note that S —a,=v (S"—¢,). Thus, S2* exceeds @, if and only if S exceeds «,.
Si>a, occurs if [ /T, >0, while S;"<q, if I /T, <0. Hence, the locally owned equity share is

greater [smaller] than the degree of consumption home bias if u"(y,A) co-moves positively

[negatively] with the relative value of the country i endowment at =1. Intuitively: if it is
efficient for country i to consume a larger share of its endowment, in states of the world (at
=1) in which the relative value of the dividend of the local stock (=local endowment) is high

2 (22) holds exactly when o =a,, Y, =Y,  and the distribution of endowments at t=1 is symmetric across

countries. However, even when (22) does not hold exactly, that term (1- al)v: —(-a,) is of second order (it can

be made arbitrarily small by setting the variance of endowment shocks sufficiently close to zero), and equilibrium
portfolios only differ by a second order quantity from the portfolios derived below.
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(i.e. if I,/I;>0), then the local stock provides a hedge for fluctuations in the (optimal) local

consumption share, and the efficient allocation can be implemented if country i holds a local
equity share that exceeds ¢, .

4.2. Calibration
Which of these cases is empirically most relevant? Figures 1 and 2 illustrate how S/, is related

to o and ¢, for two model variants characterized by different degrees of consumption home

bias and relative country sizes (o,,a,,V,).

In variant 1 (Fig. 1), two (initially) equal sized countries are assumed: zozv_le; the two

countries can be interpreted as the US and an aggregate of the remaining OECD economies; I
set a,=a,=0.9, as US consumption home bias is about 10% (see Table 1).

In variant 2 (Fig. 2), country 2 is much smaller than country 1; country 2 represents the
median country among the 15 smallest OECD economies ("G15") considered in Table 3;*
country 1 represents the rest of the OECD. The median G15 economy (ranked by output)
accounts for 1.38% of aggregate OECD output. z, and «, are set at z,=1/0.014 and «,=0.8,
as the G15 median imports/(C+G+I+X) ratio is 20%. ¢, is set at a,=1-(1-c,)/z,=0.997; this
entails that terms of trade are unity in the initial period (p,=1), and that country 2's initial share

of the world endowment is 1.38%: p;Y, /[Y, +p,Y, ]=0.0138.

The two thick lines in the Figures show combinations of ¢,o for which I’ =0 and I'=0 hold,

respectively. The I, =0 locus is downward sloping, while the I'=0 locus is upward sloping.

(i) (24a) shows that I’ =0 holds when Vo=¢; I, <0 when Vo<g; I, >0 when Vo>¢. Note
that a linear approximation of risk sharing condition (12) gives:

[(1-0H/g1 CT ~c}, 19 =[(1-opyg] C) ~c, I, forj=1,2. (26)
where the left-hand [right-hand] side is the marginal utility of good j in country 1 [country 2] at
=1 (expressed as a relative deviation from marginal utility evaluated at ;] ); see Appendix.

When Vo=¢, utility functions are additively separable in the two goods; ** (26) shows
that, in that case, good j /Son/s\umption (for j=1,2) is perfectly correlated across countries,

—~
2%

*, which implies ¢[,=Y,, for i=1,2. ® When lo=¢, an increase in the good 1

¢ =¢
endowment at =1, Y, , thus raises each countries' good 1 consumption by the same proportion,

and hence the fraction of the local endowment that is consumed in country 1 is constant, L, =0;

23 G15 consists of the countries listed in Table 3, less the two "giants", US and Japan. The largest G15 countries
are Germany (8% of OECD output), and the UK and France (6%).

** (3) and (@) imply that U(C))=e}*(c] )* "*+(1~a)"(c’ )*"" (j#i) when Vo=g.

~ o~

%> This follows from the linearized resource constraints: when (19) and (22), hold, then ¢, C,l*1 +(1—aj)c;.{ T:YU , J#I.
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this ensures that marginal utilities of good 1 are perfectly correlated across countries. Note that
a shock to the good 1 endowment has no effect on good 2 consumptions, when Vo=¢. *°

To understand why T, <0 holds when l/o<¢, i.e. when the two goods are substitutes
(in the sense that 0°U(C))/0c|,c},<0), consider again the effect of an increase in the good 1
endowment at /=1(Y],); if both countries increased their good 1 consumption at =1 by the
same proportion, holding good 2 consumptions constant (as is optimal when lo=¢, see
above), this would raises the aggregate country 1 consumption index, C/, more strongly (in
relative terms) than the country 2 index, C’, because good 1 has a greater weight in C/, due to

consumption home bias;*” when lo<¢, the marginal utilities of both goods would then fall

more (in relative terms) in country 1 than in country 2 (see (26)). To preclude that divergence
of marginal utilities across countries, country 1 consumption of good 1 consumption has to rise
less than the good 1 endowment, i.e. the fraction of the good 1 endowment consumed in
country 1 has to fall (I’<0).

A similar argument explains why I’ >0 when Vo>g, i.e. when the goods are complements.

(i) (24a,b) imply that I, =0 holds when o=1/[¢+(-@)/(1-e,~a,)’]. ** T, <0 holds when an
increase in z, lowers v;; this occurs for (o,¢) pairs located to the left of the I, =0 locus; for

those (o,¢) pairs, an increase in the country 1 endowment raises the relative price of good 2
so much that the relative value of the country 1 endowment falls.

The I=0 and I,=0 loci cross at the point o=¢=1. Thus, portfolios are indeterminate when
o=¢=1."’ The efficient allocation cannot be implemented for parameters on the I’ =0 locus,
with the exception of the point o=¢=Il. The sign of S; changes when the I’ =0 locus is
crossed in (o,9) space. By selecting points sufficiently close to that locus, arbitrary large
absolute values of S; can be generated. S/=¢, holds for parameters on the [, =0 locus.

I, <0, T'<0 holds for (o,¢) pairs that are simultaneously above the T, =0 and I, =0
loci; T’ >0, I’ >0 holds for pairs that are simultaneously below those loci; for those two sets of
(o,¢) pairs, the locally owned equity share exceeds the degree of consumption home bias:

S/>a, .

 When l/o=¢ the efficient equilibrium can be supported exactly by stocks, not just up to a linear approximation.
ForVo=¢, (12) implies 4" (y,A)=a,/[a, HA(I-A) *(~a,)} 1” (v, A)=at,/[a, H(1-AY/A) *(I-a,)]; as these terms do not
depend on y,, the efficient allocation is implemented exactly by Slljz,ul*(yl,A), S;z:l—,uz*(yl,/\).

%7 When (19), (22) hold, then C!=¢, ¢! +(1-a,)c,, and C’=(1-a,)c., + a,c., (see Appendix): the elasticity of C!

2

.,» because o >1-a,.

with respect to cll,1 exceeds the elasticity of C; w.r.t. ¢
%% The denominator of that expression is zero for ¢=¢’LEI/[1—(1—0:1 —az)z]; ¢<¢T holds for empirically plausible ¢,c..
% When o=¢=1, utility functions are logarithmic in the two goods: U t":aimc;ﬁ(l—ai)lnc;,t —In(e (1—a)"™), j#i;
for those preferences, the equilibrium is efficient, even under financial autarky, as shown by Cole and Obstfeld
(1991).
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Under the plausible assumption (see below) that 1/o<¢ holds, and that ¢ does not
exceed unity "too" much, the locally owned equity share exceeds the degree of consumption
home bias, in both model variants: S/>a,, as can be seen from Figures 1 and 2.

Portfolios are symmetric across countries (S'=S,) in model variant 1. In variant 2, by
contrast, portfolios are not symmetric, S;#S,: the larger country (country 1) holds roughly
100% of the local stock, except when o,¢ is close to the I’ =0 locus, i.e. except when the
absolute value of T’ /T’ is large. (For variant 2, Fig. 2 thus shows the locally held equity share
in country 2 S;.) The T, =0 loci are virtually identical in variants 1 and 2% the [’ =0 loci are
exactly identical. Both variants thus generate locally held equity shares that exceed the degree
of consumption home bias, for roughly the same values of o and ¢.

Estimates of o in the range of 2 (or greater) are common for industrialized countries
(e.g., Barrionuevo (1992)); ¢ corresponds to the price elasticity of a country's (aggregate)
import and export demand functions.”' Hooper and Marquez (1995) survey a large number of
studies that estimated (long run) price elasticities of aggregate trade flows, for the US, Japan,
Germany, the UK and Canada; the median estimates (post-Bretton Woods era) of ¢ for those

countries are 0.97, 0.80, 0.57, 0.6, and 1.01, respectively (median estimate across all 5
countries: 0.88); 80% of all estimates are smaller than 1.2. One of the most comprehensive
empirical studies on trade elasticities is Bayoumi (1999), who uses data on 420 bilateral trade
flows between 21 industrialized countries; under the restriction (not rejected statistically) that
elasticities are identical for all county pairs, the estimated (long run) price elasticity ranges
between 0.38 and 0.89 (depending on model specification). *2

Assume o=2. Then model variant 1 predicts locally held equity shares (S/=S) of
0.93, 1.06 and 1.30, for ¢=0.6, ¢=0.9 and ¢=1.2, respectively; in variant 2, the corresponding
values of S| are 0.99, 1.002 and 1.008, while those of S, are 0.86, 1.12 and 1.62, respectively
(for ¢=0.6, ¢=0.9 and ¢=1.2). Note that for ¢=0.9 and @#=1.2 more than 100% of the

domestic stock is held locally (and countries hold short positions of foreign stock).

5. Infinite horizon economy

This Section considers an infinite horizon model (7—). That model is solved using globally
accurate methods. A non-linear equation solver is used to compute consumptions and terms of
trade at date ¢, as functions of the vector of endowments y. With an infinite horizon, the

present value of country i's efficient consumption spending process, W,”", and the stock price

30 This is due to the fact that a,+a, is roughly identical across the two variants.

. 4 o ~ _ 1- ) .
31 Country i imports are cl'-]’tz(l—al,)(p/-’t/@l) ¢Ctl (j#i), where Pt’ E[aipij 4 +(1‘0‘i)l7j,z ¢]1/(1 9 is i's CPL
32 Price elasticities at a disaggregated industry level are typically higher (in the range of 5) than the elasticity of
aggregate trade flows (Obstfeld and Rogoff (2000, p.345)). Kollmann (2001a,b; 2002; 2004; 2005a) presents
models in which the sectoral price elasticity exceed the aggregate elasticity; there, the quantities cl."’t and c_'}.)t ini's

consumption aggregator (4) are indices of differentiated domestic and imported intermediate goods, respectively:
c t:{J‘IZ’; t(s)("'fl)/"'ds}wwil) (k=i,j), where Z'; [(s) is the quantity of the type s€[0,1] intermediate produced by
Y S, :

country & and consumed by i. y is the own-price demand elasticity for individual varieties. If all producers
located in the same country receive identical endowment shocks, then the degree of equity home bias depends on
the aggregate elasticity ¢ (and not on ).
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(cum-dividend) P, are time invariant functions of the vector of endowments at ¢

W (N=W"(y,N), ijt(A):jf'? (y,A). 1 compute those functions using numerical integration,
based on the non-linear solutions for consumptions and terms of trade. I then obtain derivatives
of W"(y,A)and IA’f (v,AN), at ;;E Y,_;» using a finite difference procedure; those derivatives
determine country i's stock holdings S” ,S. at the end of period ¢ (see (15b)). Note that a

Lt+12 2,41
linear approximation is solely used to compute portfolios.”> See the Appendix for further
discussions of computational aspects.

5.1. Calibration
I again consider the two model variants described above: variant 1 (calibrated to the US vs.
an aggregate of the remaining OECD economies) assumes «a,=a,=0.9,Y =Y, =1, while

variant 2 (in which country 2 is calibrated to a "representative" country in the set of 15 small
OECD economies, G15) uses ¢,=0.997,2,=0.8,Y =1,Y, =0.014. In both variants, one period

s 4107 0 20
represents one year in calendar time; as is common in business cycle models calibrated to
annual data, £=0.96 is assumed (which implies that the steady state annual equity return is

4%). The risk aversion parameter is set at o=2. Three values of the elasticity of substitution ¢
are considered: ¢=0.6, ¢=0.9, ¢p=1.2.

The empirical standard deviations of the annual log growth rates of US and aggregate
non-US output are 1.32% and 1.28%, respectively, and the correlation between these growth
rates is 0.5 (sample period: 1972-2004). Variant 1 thus sets std(g)=std(g)=0.013,
corr(g,£))=0.5.

For G15 countries, the median standard deviations of the log growth rates of domestic
and of foreign output are 2.12% and 1.12%, respectively; thus, domestic output is more volatile
than foreign output. The median correlation between domestic and foreign output growth rates

is 0.4 (the median correlation between HP filtered domestic and foreign log output is 0.41; see
Table 3). Variant 2 hence assumes std(g)=0.011;std(£7)=0.021; corr(¢,£")=0.4.

5.2. Stochastic simulations
Tables 4 and 5 show predicted statistics for model variants 1 and 2, respectively. For variant 1,
results for country 1 variables are reported; for variant 2, results for the small country (i=2) are
shown. The model statistics for variant 1 [variant 2] are averages of statistics computed for 50
simulation runs of 28 [21] periods each (28: length of the BEA data set; 21: the median number
of data years for G15 countries). In both Tables, Cols. 1-9 show predictions generated for the
baseline CRRA utility function (3); Cols. Cols. 10-12 show results for a model version with a
constant absolute risk aversion (CARA) utility function. Cols 13-15 report empirical
statistics.>

The theoretical current account variables of country 1 are defined as:

AFEA',=P,,S}, ~P,, \S\, AFEL =P,S} -F, S, ECA=AFEA-AFEL, BCA=A' A

t+1 t+17 1,t+1 1,¢° t+1 1

33 The point of linearization used to compute portfolio choices at ¢ (y,) is time-varying. A constant point of

linearization would entail larger approximation errors, and it would generate constant portfolios, whereas the
approach here captures time-variation in portfolios.

* The empirical statistics are US statistics (in Table 4) and median statistics for the G15 countries (Table 5); the
empirical statistic for Sii,t (locally held share of domestic equity) correspond to 1 minus the ratio of countries'

foreign equity liabilities to their physical capital stocks reported in Col. 1 of Table 1.
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CA=ECA'+BCA'. For country 2: AFEA’ =—AFEA,,, AFEL; =—AFEL,,, ECA'=—ECA),
BCA’=—BCA', CA’=—CA'. 1also define a "conventional" current account measure for country

i based on book (historical) values of assets/liabilities acquired in the past: CAtbkv’i. 3

Theoretical statistics for country i's asset holdings and current accounts are based on simulated
series normalized by a fitted (deterministic) trend of country i's output. *° All series are HP
filtered (smoothing parameter: 400). Output and the (consumption based) real exchange rate
(RER) series are logged (before filtering).

Model variant 1 (equal sized countries), Table 4
Like the two-period model (7=I), the infinite horizon model can generate sizable equity home

bias. In fact, share holdings in the infinite horizon economy are very close to those in the two-
period economy. Under CRRA utility, bond holdings are zero; the variability of share holdings
(§;,) is essentially zero: there are virtually no stock trades. Thus, in the model, fluctuations of

the current account measure CA' (that includes capital gains/losses) are almost fully due to

changes in equity prices; the conventional current account CA}ka ! is basically constant (at

zero). The predicted standard deviation of the real exchange rate is likewise smaller than that
seen in the data.
The specifications in Table 4 predict a standard deviation of CA that represents

between 28% and 83% of the standard deviation of the empirical US current account measure;
the version with ¢=0.6--that matches best the US equity home bias--explains 49% of the

empirical standard deviation.
The model captures the low empirical autocorrelation of the US current account CA"”,

and its low correlation with domestic and foreign output.37 In the model, net foreign assets
(NF4,)) atthe end of period # are solely a function of endowments at #; as log endowments are
assumed to follow random walks, CA' (=ANFA')) is thus approximately i.i.d; the predicted
autocorrelation of the HP filtered CA' series is -0.09, 3% which is not significantly different (at a
10% level) from the empirical autocorrelation, 0.04. The predicted correlations between CA
and domestic output (0.22 when ¢=0.6; -0.22 when ¢=0.9 and ¢=1.2) are likewise not
significantly different from the empirical correlation, 0.01.

In the model, changes in foreign equity assets and liabilities (AFEA',AFEL) are more
volatile than CA4' and output, which is consistent with the data. The predicted correlation
between AFEA' and AFEL , about 0.9, is close to the empirical correlation (0.88); that high

predicted correlation is due to the fact that the cross-country correlation of stock returns is
about 0.9. A rise in the country 1 endowment raises the country 1 stock price (and return), and
the relative price of the country 2 good; therefore, the price of the country 2 stock (in units of
good 1) rises too. Thus, the cross-country correlation of stock returns exceeds that of output. **

To generate asset trade, I consider the CARA utility function: U(C)=—exp(—cC), with

35 bkv,2_ bkv,1

and C4"™*=—C4] ;

Note: C4}-CA"""'=AP, S} ~AP, S},

t

bkv,1__ 1 2 1
CAt =PZ,tASZ,r+1_P1,tASLt+1 +AA:+1 ’
36 . . . . .. .

The simulated current account series are normalized in the same manner as the empirical series.

37 . . . . .
In variant 1, the correlation between the current account and foreign output is very close to the negative of the

correlation between the current account and domestic output. Only the latter is reported (po,).

3% An HP filtered i.i.d. series has an autocorrelation of —0.1 (for smoothing parameter set at 400).

39 Coeurdacier and Guibaud (2005) and Pavlova and Rigobon (2005) also discuss models in which endogenous
terms of trade responses induce sizable cross-country correlations of stock returns.
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0=2." Cols. 10-12 show results for the CARA specification with $#=0.6. That specification

generates non-negligible stock trades, and sizable fluctuations in the bond component of the
current account, BCA' (predicted standard deviations of S|, and BC4;: 0.17% and 3.22%,

respectively; empirical standard deviation of BCA for the US: 1.77%). Under CARA utility,
the current account and its components remain volatile, and (approximately) i.i.d.

Impulse responses
Panel (a) of Table 6 shows impact effects of one-standard-deviation endowment innovations,
for each of the specifications of model variant 1 considered in Table 4. As endowments follow
random walks, the responses of consumption, net exports, prices and asset holdings in all
periods after the shock equal the impact responses; by contrast the responses of the current
account (and its components) are zero after the shock.

A positive endowment shock in country i raises final good consumption in both
countries--but C’ rises more strongly than C’ (j#i), due to consumption home bias. The
parameters considered here entail that a positive country i endowment shock lowers country i's

local consumption share z“(y,A), and that it increases z’*(y,A) (j#i); thus, the shock raises
country i's exports (¢/"), and it lowers i's imports cj . It also lowers the relative price of good i.

Country i net exports fall (in response to the increase in i's endowment) when ¢=0.6 (low
elasticity of substitution between goods); net exports rise for ¢=0.9 and ¢=1.2. Under CRRA
utility, stock holdings (S",S.") show (virtually) zero responses to endowment shocks.

1,224

The intertemporal budget constraint (14b) implies that i's net foreign assets at the end of
t, NFA", equal the negative of the present value of i's net exports at dates s>t:

1+12

NFA” ——Etz”=l p...NX. A shock that permanently lowers i's net exports thus triggers a rise

t+1
in i's net foreign assets and, on impact, it increases i's current account. Equilibrium share
holdings are structured in a manner that delivers that response of net foreign assets.

Consider the case of a one-standard-deviation country 1 endowment shock, under
CRRA utility and ¢=0.6 (Row I, Panel (al) of Table 6); the shock lowers the net exports and
raises the current account of country 1 by 0.07% and 1.90% of pre-shock output, respectively.
Each country holds 7% of the foreign stock. The prices of stocks 1 and 2 rise by 1.3% and
2.4%, respectively. (The relative price of good 2 rises strongly (+2.45%); this explains why the
stock price, expressed in units of good 1, rises more strongly in country 2 than in country 1.)
Thus, the country 1 net foreign assets increases.

With CARA utility, the responses of consumption, prices, net exports and the current
account are almost the same as in the CRRA case; however, the equity vs. bond composition of
the current account adjustment differs noticeably: e.g., in the non-CRRA case with ¢=0.6, a

positive shock to country i productivity triggers a rise in i's bond holdings by an amount that
represents 3.5% of pre-shock output; see Panel (a4), Table 6 (the bond component of the
current account is zero under CRRA preferences).

Model variant 2 (country 2 smaller than country 1), Table 5

In model variant 2, the predicted standard deviations of the small country's current account
(normalized by small country trend output) are 5.2%, 2.94% and 8.7%, respectively, when
$=0.6, $=0.9 and ¢=1.2 are assumed (CRRA utility). (Median empirical standard deviation of

* In variant 1, consumption equals unity in the initial period, in both countries (as ¥ =Y, =1); under CARA

0
utility, the coefficient of relative risk aversion (¢C,,) in the initial period thus equals two, the value assumed in
the baseline CRRA specification.
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G15 current accounts: 7.4%.) For a given value of ¢, the standard deviation of the small

country's current account (normalized by its trend output) in variant 2 is thus about 3 times
larger than the standard deviation of the country 1 ("US") current account in variant 1. The
model captures thus the fact that the (normalized) current accounts of G15 economies are more
volatile than the US current account. Note that the small country (in variant 2) has more
volatile endowment shocks, and that its trade share is larger (compared to the trade share of
country 1 in variant 1); thus, its terms of trade, and its net exports (normalized by domestic
output) are predicted to be more volatile--hence, its current account is more volatile as well. *!

Predicted correlations of the current account with domestic and foreign output are
larger (in absolute value) in variant 2 than in variant 1, but lie in the range of empirical
correlations observed for G15 countries. *

As in model variant 1, there is (almost) no trade in stocks when CRRA utility is
assumed (and zero trade in bonds). Again, the stock holdings generated by the infinite horizon
CRRA model are very similar to those predicted by the two-period model. The small country
holds 86%, 112% and 161% of the domestic stock, when ¢=0.6, $=0.9 and ¢=1.2,

respectively. The large economy (rest of the world) holds close to 100% of its local stock.

The CARA specification again generates sizable fluctuations in the bonds component
of the current account (e.g., when ¢=0.6 the standard deviation of the normalized country 2

bond component of the current account is 10.04%). ** Panel (b) in Table 6 reports impact
responses for variant 2. The responses are qualitatively similar to those in variant 1.

6. Conclusion

This paper has analyzed international asset portfolios, using a neoclassical dynamic general
equilibrium model with home bias in consumption. For plausible parameter values, the model
explains the fact that typical investors hold most of their wealth in domestic assets (portfolio
home bias). The model also captures key aspects of current account measures that include
capital gains/losses on external assets: those current account measures are highly volatile and
have low serial correlations; changes in a country's foreign equity assets and liabilities are
highly positively correlated, and changes in net foreign equities holdings are an important
source of current account fluctuations.

T appears that the elasticities of the terms of trade and of exports and imports with respect to (domestic and
foreign) endowments are roughly identical across model variants 1 and 2. Holding constant the standard deviation
of endowment shocks, the standard deviation of net exports (normalized by domestic output) is roughly
proportional to the trade share--which helps to understand the greater volatility of the small country's net exports
(and current account).

2 For example, when ¢=0.6, the correlations of the country 2 current account with domestic and foreign output
are 0.39 and -0.08, respectively (correlations with foreign output not shown in Table 5). In the neighborhood of
the initial endowment vector, CA is approximately a linear function of the difference between the two countries'
output innovations; the current account is more closely correlated with country 2 output, as that output is more
volatile (than country 1 output).

* The CARA specification for variant 2 assumes that, in both countries the coefficient or relative risk aversion is
two, in the initial period. This is achieved by assuming that the utility functions of countries 1 and 2 are

U 1(C1)=—exp(—2C1), and U’(C*)=—exp(—2C?/0.014), respectively. (Consumption in the initial period are:
C,=1,C;=0.014.)
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Appendix

A.1. Data sources, definitions of variables (Tables 2 and 3)

Let G21 denote the set of 17 OECD countries listed in Table 3, plus Belgium, Ireland, Mexico
and Norway (no current account series for these countries are constructed because of gaps in
portfolio data). The portfolio data (for US) used in Table 2 are from BEA (2005). The portfolio
data used in Table 3 (17 OECD economies) are from the IMF's IIP database. All other data are
from International Financial Statistics (IMF).

Empirical statistics (standard deviations etc.) for real exchange rates pertain to CPI based real
exchange rates. Country i's CPI based real exchange rate, RER. , is a geometric weighted

2
average of bilateral CPI based real exchange rates between i and the other G21 countries
(weights: mean output shares, 1973-03): RERI.JEHJ. <Ga1, i RER, (l_,t)Qi,j, RER, . =e, ,,.CPIL; JCPL,,

is the real exchange rate between countries i and j; e, .

» is the currency i price of one unit of

currency j; CPI,, is j's CPL The €, >0 weights sum to unity. A rise in RER,, represents a

real depreciation of currency i (vis-a-vis the rest of the G21).

Foreign output is aggregated using real exchange rates based on GDP deflators; RER], and
RER{” denote the bilateral real exchange rate between countries i and j, and the real exchange
rate between i and the rest of the G21, based on GDP deflators. 4

In Tables 2 and 3, country i's output, Y, is defined as i's nominal GDP-I-G
(GDP""-I""-G"™), divided by i's GDP deflator, P{": Y =(GDP,""-I""-G"")/P;". Note
that GDP-I-G is deflated using the GDP deflator, as no specific deflator tailored to GDP-I-G

. . 4
is available. ¥

Foreign output from country i's perspective, Y, is total output in the rest of the G2lI,

aggregated at real exchange rates (based on GDP deflators) in a reference year 7 :
Y,t = Zjerl,j¢i[(GDﬂjom_I;tom_G;fm)/PjiD] x RER?”

ilj,Ty"
Table 2 sets 7,=1990, while Table 3 uses 7,=1993 (median years in respective samples).

Table 2, US Current account
In Table 2, the US current account and its components are expressed in units of US output.
Steps in computation: (1) US assets and liabilities NFA,FEA,FEL,NB, at the end of year ¢

(provided in US dollars by the BEA) are deflated using the US GDP deflator; % (ii) the deflated
series are first-differenced, as in equation (1), to construct C4,, AFEA ,, AFEL,,, ECA and

BCA; (iii) the first-differenced series are normalized by a fitted geometric trend of US output.

* Definitions analogous to those of RER, /ja and RER,, (CPI's in formulae are replaced by GDP deflators).

®In Cols. 5-7 of Table 2, and in Panel (b) of Table 3, the output measure is real GDP (there,
GDP""-1"""~G"" in the formulae for domestic and foreign output is replaced by GDP"™").

% The empirical NB, | series is constructed as NB =NFA —FEA +FEL  from NFA ,FEA_  ,FEL  data.
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A US dollar series on the conventional current account CA4™ (that does not include capital

gains/losses) is taken from IFS. In Table 2, the IFS series is deflated using the US GDP
deflator, and normalized by the fitted geometric trend of US output.

Table 3 (17 OECD economies):

In Table 3, the statistics on the country i current account (and its components) are expressed in
units of foreign output. Steps in computation: (i) Country i assets and liabilities at the end of
year t (provided in US dollars by IIP) are expressed in country i currency using the bilateral
nominal (end-of-year) exchange rate between i and the US (e, ), deflated by i's GDP deflator,

and then divided by the real exchange rate between i and the rest of the G21 at ¢, RER,.iD (this

expresses the stocks assets and liabilities in units of foreign output). (i) The resulting series are
first-differenced, as in (1), to construct CA,AFEA ,AFEL ,ECA,BCA, for country i; (iii) the

first differences are normalized by a fitted geometric trend of i output expressed in units of
foreign output (¥, /RER, ).

bkv
t

A US dollar series on country i's conventional current account measure, C is taken from

IFS. In Table 3, the measure is expressed in units of foreign output. Specifically, the IFS series
for country i is expressed in country i currency using the bilateral nominal exchange rate
between i and the US, deflated by i's GDP deflator, and then divided by the real exchange rate
between i and the rest of the G21 (RER/”), and normalized by the fitted geometric trend of

country i output expressed in units of foreign output (¥,/RER ).

A.2. Proof that bond holdings are zero under CRRA utility
Under CRRA utility, the efficient consumptions c;*(y[,A) are homogeneous of degree 1 (HD1)

in the vector of endowment, y=(Y,,.Y,,); see Sect. A.5. below. The equilibrium price of good

R
2, p5(y,A), is homogenous of degree 0 (HDO) in y,, as that price is a function of the ratio of
country i's good 1 consumption divided by i's good 2 consumption (see (9)). Therefore,
e"(y,A) and p>(y,A)Y,, are HDl in y,.

The equilibrium stock and bond holdings for periods 0<z<T are found by solving (15a),
(15b). From Sect. 3.5, Wi*(yt,A,t)EEtZ::_é,BSa)*(y,H,A)/a)*(y,,A)e,"*(ym,A), where @'(y,,,,A)
is the marginal utility of good 1 at #+s. When the utility function is CRRA (see (3)), then
@' (¥, - N=(C)"" (¢ ) ™"?, which implies that @"(y
in y,, (C,, isHDIlin (¢ ), and thus HD1 in y,, ).

t+s Li+s? c; J+s

Note that y, =y&, ., for s>1, where 3,,,+XECXP(Z_S,:15H )-Thus @'(y,, N’ (y,A)=
@'V, N (y,A) and € (v, ,.A=¢"(y,E,,,,,A), which shows that @’(y,,,,AV®"(y,,A) and
e’(y,.,,A) are HDO and HDI in y, respectively. Thus, W"(y,A,¢) is HD1 in y,. Similar

A) 1s homogenous of degree —o

1+s2

reasoning shows that f’,* (v, A,¢) 1s HDI1 in y,. Euler's theorem thus implies:

WG =D (B DF ADI MDY, P (1 AD)=D, P, A DY, 4D, P (v, A DY,
where (as in Sect. 3.5) DkWi*()Tl,A,t) and D,f; ()TZ,A,t) (for k=1,2) are the derivatives of
W“()T,,A,t) and IN’;(yt,A,t) with respect to Y, ,,evaluated at ZE(Z,E)'. Substitute these

expressions into (15a). The resulting expression and (15b) imply that 4"=0.
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A.3. Transformations/normalizations that ensure that (19) holds.
Assume that the locally consumed fraction of the country i endowment, in the initial period

t=0, yi*z u'(y,A) differs from i's preference parameter «. The utility function (3) and the
consumption aggregator (4) can be written as:
U =1-0)"[(Z)""“"(C)~ 1] fori=1,2, with
i -/ g, i - /¢, i - - ..
Ci=a)?Z" k™"l i)V P+ (1=a,) 1P 2k TV Ik )TV PO for

where Z,Z,,k ,k, are arbitrary positive constants. Let's pick these constants in such a way that

aZ k1¢_1=,ul*a (1_a1)21k2(¢_1):(1_ﬂ1*)a (l_az)zzk1(¢_l):(l_ﬂ2*)a a,Z, k, =ﬂ2*
(This requires that & /k,={[" /e [[(1~at V(- and Z,/Z,=[u"/a J[(-a,)(1—17)] hold.)
Under these conditions, i's consumption aggregator can be written as
Es[@)w(g’;)@‘l)/“’ +(1_g[)1/¢(g§:)<¢—1>/¢]¢/(¢—1)’ j#i, with a=u",

where c;,tsc;,/kq (¢=L1,2) is i's consumption of good ¢, normalized by the constant £ .

(19) holds for the reformulated consumption aggregator: the consumption home bias parameter

of that aggregator equals the consumption share ". (In the normalized economy, the resource

c I I RN N 7o YV —
constraint is replaced by ¢;,+¢;,=Y,,, ¢, ,+c;, =Y,,, where Y, =Y, /k,.)

A.4. Derivation of equation (24a)

Country i's marginal utility of good j consumption is 8U(Cf)/8c =(CH=! ¢(c /K )%, where

K is a constant (k/=q,, k,=1-a,, &'=l-a,, &,=a,). Substitution of this expression into the

risk sharing equation (12) gives:
(1—A)(Cl*(y,,A))(l’m’j)/¢(c}*(yt,A)/KJI.)’1/¢:A(C2*(yt,A))(l’”¢)w(c?(y,,/\)/l(j)’l/¢ forj=1,2. (A.1)

Consider the two-period model (7=1), and linearize the preceding equation, for the final
period =1. This gives equation (26) in the text:

[(-op)p] C" ' Ip =[(1-o@)g] CT =" /g, forj=1,2. (26)
(Recall from Sect. 4.1 that x =(x(y)— x)/xl,denotes the relative deviation of x(y) from
X, x(y) for any quantity x(y,) that is a function of y,, the vector of endowment in period

=1; the point of linearization is the vector of endowments at /=0: ylz( ], 2)' =y,.)
(4) implies that Cl1 +(1 /1)c

country 1 consumption expenditures, at the endowment vector )71 . Net exports are zero, at the

C, 1., Where A=c/(c/\+p,, c,,) is the share of good 1 in

point of linearization; see (22). Thus: c_z=p_ﬂc_;l, where the left- and right-hand sides are
country 1's exports and imports, respectively, in units of good 1. Thus, A=¢, /(c +cH) = Z‘I/ ?1

By assumption, the fraction of the good i endowment consumed in country i is «,, at the point

of linearization (see (19)); thus ¢/ —aY which implies that A=¢,. Hence, C =a,c

1712

+(1 a )c

1711

Similarly, C —(l a )c +a, c21 Substltutlng these expressions into (26) gives:

[(1-c9)/d] {alc +(1- a)c - c /¢ [((1-o9)/g] {(1- a)c +a2021} c /¢ forj=1,2. (A.2)
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Note that ¢l .,N=u"(,NY, o o V. N=1-17 (v,,N)Y,
G (y,,A) (1 /J (yt9A)) L2 C (yt’A) =H (yt7A) 21" (A3)
Llnearlzatlon of these expressions (usmg (19)) gives:
=@~ Y, == (e (-a)) 1 +

2,12 11

ch=t +Y,,
Substitution of (A 4) into (A.2) for good 1 (j=1) gives:
(1-09) {o, 1 - . [(1-a) (1~ )]ﬂl § =
(1-09) {~a [(1-) (=) a1, +or, 117} + (V1= )i +(1-op)(1-a,-a)z, , (A.5)

where zAl 5171 —}/’; . Substitution of ;f\*z— ;lll\ (1-a)/(1-a,) (see (20)) into (A.5) gives (24a).

Cz 1_lu1 +Y (A4)

11’

A.5. Infinite horizon model: non-linear solution method

Substituting (4) and (A.3) into risk sharing condition (12) (or into (A.1)) gives, for good 1 (=1):

(=Mler (1" AN =) 1= () 2 YD )=

L B N A e i (B B (SR G
24 24 t 19 )

where z =Y /Y, . (9) implies that (1-a ) )(c; (v,,AVc, (v,,A)=(e,/(1-a)(c (v, Nc) (v,N);

1.t 2,°

using (A.3), this can be used to express £°°(y,,A) as a decreasing function of £"(y,,A):
# (N =11+ (-a)-a) (o) 1 (v AV =42 (v, M1} - (A7)
Substitution of this expression into (A.6) gives an equation in ,ul*(y,,A) and z,. As no

analytical solution exists, [ solve that equation numerically (bisection method) to determine
1(v,A), for given values of y=(¥.%,)". Once u"(y,A) is known, z*’(y,A) and the
consumptions can be computed using (A.7) and (A.3).

Note: the equation that pins down yl*(yt,A) depends on the ratio of endowments z (and not
on Y, and Y,, per se); thus, 1" (,,A) is homogenous of degree 0 in y , and (A.3) implies that

date ¢ consumptions are likewise homogenous of degree 1 in y. (This fact is used in Section
A.2. above.)

The function W"(y,,A) (required to compute portfolio at end of period -1) is defined by:

WE@aN=ED, B0 0 N 1N 3o (A8)
where @'(y,,,,A)=(C"(y, .M (c]"(y,.,.AVa,)""? is country i's marginal utility of good 1
at t+s (see Sections 3.5 and A.2). The method described above allows to compute
o' (y,,,A\) and €°(y,,.,A) for an arbitrary endowment vector y_ . I compute the expected value
Elo'(y,,,,Ne (y,,,,A)] by numerical integration (monomial formulae described in Judd
(1998, p.275)), using the fact that the conditional distribution of Iny, (given date ¢
information) is normal with mean E Iny, =Iny, and covariance matrix s-V,, where

V =Eg¢'. I truncate the series (A.8) by only using terms 0<s<350 (using a larger number of

terms does not affect the results). The computation of the stock price (cum-dividend) IA’]; .M

proceeds similarly.

22

(A.6)



REFERENCES

Ahearne, A., Griever, W., Warnock, F., 2004. Information Cost and Home Bias: An Analysis
of US Holdings of Foreign Equities, Journal of International Economics 62, 313-336.

Backus, D., Henriksen, E., Lambert, F., Telmer, C., 2005. Current Account Fact and Fiction.
Working Paper, NYU.

Barrionuevo, J., 1992. Asset Prices in the International Economy. Ph.D. dissertation,
University of Chicago.

Baxter, M., Jermann, U., 1997. The International Diversification Puzzle Is Worse Than You
Think. American Economic Review 87, 170-80.

Baxter, M., Jermann, U., King, R, 1998. Nontraded Goods, Nontraded Factors, and
International Non-diversification, Journal of International Economics 44, 211-29.

Bayoumi, T., 1999. Estimating Trade Equations from Aggregate Bilateral Data, IMF
Working Paper 99/77.

BEA (Bureau of Economic Analysis), 2005. International Investment Position of the United
States at Yearend, 1976-2004.

Bergin, P., 2004. How Well Can the New Open Economy Macroeconomics Explain the
Exchange Rate and Current Account? Working Paper, UC Davis.

Bottazzi, L., Pesenti, P., van Wincoop, E., 1996. Wages, Profits and the International
Portfolio Puzzle, European Economic Review 40, 219-54.

Campbell, J., Viceira, L., 2002. Strategic Asset Allocation. Oxford, Oxford University Press.

Cantor, R., Mark, N., 1988. The International Transmission of Real Business Cycles,
International Economic Review 29, 493-507.

Coeurdacier, N., 2005. Do Trade Costs in Goods Markets Lead to Home Bias in Equities?
Working Paper, PSE-ENS-EHESS (Paris).

Coeurdacier, N., Guibaud, S., 2005. A Dynamic Equilibrium Model of Imperfectly Integrated
Financial Markets, Working Paper, PSE-ENS-EHESS (Paris).

Cole, H., Obstfeld, M., 1991. Commodity Trade and International Risk Sharing: How Much
Do Financial Markets Matter? Journal of Monetary Economics 28, 3-24.

Dellas, H., Stockman, A., 1989. International Portfolio Nondiversification and Exchange
Rate Volatility, Journal of International Economics 26, 271-289.

Devereux, M., Saito, M., 2005. A Portfolio Theory of International Capital Flows, Working
Paper, UBC.

Dumas, B., 1994. Some Models of the International Capital Market, European Economic
Review 38, 923-31.

Engel, C., Matsumoto, A., 2005. Portfolio Choice in a Monetary Open-Economy DSGE
Model, Working Paper, University of Wisconsin and IMF.

Evans, M., Hnatkoskva, V., 2005. International Capital Flows, Returns and World Financial
Integration, NBER Working Paper 11701.

Faruquee, H., Lee, J., 2005. Global Dispersion of Current Accounts: is the Universe
Expanding? Work in progress, IMF.

Ghironi, F., Lee, J., Rebucci, A., 2005. The Valuation Channel of External Adjustment,
Working Paper, Boston College.

Gourinchas, P., Rey, H., 2005. From World Banker to World Venture Capitalist: The US
External Adjustment and The Exorbitant Privilege, Working Paper, Princeton University.

Hau, H., Rey, H. , 2004. Exchange Rates, Equity Prices and Capital Flows, Working Paper,
INSEAD.

Heathcote, J., Perri, F., 2003. The International Diversification Puzzle is Not as Bas as You
Think, Working Paper, Georgetown University and New York University.

Hnatkovska, V., 2005. Home Bias and High Turnover: Dynamic Portfolio Choice with
Incomplete Markets. Working Paper, Georgetown University.

23



Hooper, P. and Marquez, J. , 1995. Exchange Rates, Prices, and External Adjustment in the
United States and Japan. In: Kenen, P. (Ed.), Understanding Interdependence. Princeton,
Princeton University Press, pp. 107-68.

Judd, K., 1998. Numerical Methods in Economics. Cambridge, MA, MIT Press.

Julliard, C., 2004. Human Capital and International Portfolio Choice, Working Paper,
Princeton University.

Kang, J., Stulz, R., 1995. Why is there Home Bias? An Analysis of Foreign Portfolio Equity
Ownership in Japan, NBER Working Paper 5166.

Kim, S., 2002. Nominal Revaluation of Cross-Border Assets, Terms of Trade Changes,
International Portfolio Diversification, and International Risk Sharing, Southern
Economic Journal 69, 327-244.

Kollmann, R., 2001a. Explaining International Comovements of Output and Asset Returns:
The Role of Money and Nominal Rigidities, Journal of Economic Dynamics and Control
25, 1547-1583.

------------- , 2001b. The Exchange Rate in a Dynamic-Optimizing Business Cycle Model with
Nominal Rigidities. Journal of International Economics 55, 243-262.

------------- , 2002. Monetary Policy Rules in the Open Economy: Effects on Welfare and
Business Cycles. Journal of Monetary Economics 49, 989-1015.

——————————————— , 2004. Welfare Effects of a Monetary Union: the Role of Trade Openness.
Journal of the European Economic Association 2, 289-301.

——————————————— , 2005a. Macroeconomic Effects of Nominal Exchange Rates Regimes: New
Insights into the Role of Price Dynamics, Journal of International Money and Finance 24,
275-292.

--------------- , 2005b. Technical Appendix for "A Dynamic General Equilibrium Model of
International Portfolio Holdings: Comment", www.robertkollmann.com

--------------- , 2006. A Dynamic General Equilibrium Model of International Portfolio
Holdings: Comment, Econometrica 74, 269-273.

Kraay, A., Loayza, N., Serven, L. and Ventura, J., 2005. Country Portfolios, Journal of the
European Economic Association.

Lane, P., Milesi-Ferretti, G. M., 2001. The External Wealth of Nations: Measures of Foreign
Assets and Liabilities for Industrial and Developing Countries, Journal of International
Economics 55, 263-94.

-------------- , 2005. A Global Perspective on External Positions, working paper, Trinity
College Dublin and IMF.

Mercereau, B., 2003. The Role of Stock Markets in Current Account Dynamics: a Time
Series Approach, Topics in Macroeconomics 3 (1), article 6.

-------- , 2005. The Role of Stock Markets in Current Account Dynamics: Evidence from the
United States, Working Paper, IMF.

Obstfeld, M., Rogoff, K., 1996. Foundations of International Macroeconomics. Cambridge,
MA, MIT Press.

-------- , 2000. The Six Major Puzzles in International Macroeconomics: Is there a Common
Cause? NBER Macroeconomics Annual 15, 349-390.

Pavlova, A., Rigobon, R. , 2005. Asset Prices and Exchange Rates, Working Paper, MIT.

Stulz, R.,2005. The Limits of Financial Globalization, Working Paper, Ohio State University.

Tille, C., 2003. The Impact of Exchange Rate Movements on U.S. Foreign Debt, Current
Issues in Economics and Finance 9, 1-7.

———————— , 2004. Financial Integration and the Wealth Effect of Exchange Rate Fluctuations,
Working Paper, Federal Reserve Bank of New York.

Tirole, J. 2003. Inefficient Foreign Borrowing: A Dual- and Common-Agency Perspective,
American Economic Review 93, 1678-1702.

24



Uppal, R., 1993. A General Equilibrium Model of International Portfolio Choice, Journal of
Finance 48, 529-553.

Van Nieuwerburgh, S., Veldkamp, L., 2005. Information Immobility and the Home Bias
Puzzle, Working Paper, New York University.

25



Table 1. Data: external equity holdings and trade shares

(Foreign
equity
liabilities))  (Foreign equity (Foreign equity Imports/
(capital stock) assets)/GDP liabilities)/GDP (C+I+G+X)
1997 1997 2003 1997 2003 2003
(1) (2) (3) @ ) (6)

Australia 0.11 0.39 0.37 0.45 0.56 0.17
Austria 0.05 0.13 0.36 0.17 0.30 0.34
Canada 0.06 0.36 0.48 0.27 0.35 0.25
Switzerland  0.14 1.26 1.81 1.23  1.63 0.26
Germany 0.03 0.26  0.48 0.18 0.38 0.23
Denmark 0.09 0.30 0.74 0.26 0.56 0.26
Spain 0.07 0.11  0.38 0.27  0.53 0.22
Finland 0.06 0.20 0.62 032 0.80 0.23
France 0.07 0.50 0.74 0.44  0.63 0.19
UK 0.14 0.61 0.95 0.58 0.78 0.21
Italy 0.03 0.13 0.34 0.10 0.12 0.19
Japan 0.10 0.13 0.07 0.14 0.09
Netherlands  0.12 0.88 1.51 0.95 1.21 0.35
Norway 0.16 0.21
New Zealand 0.11 0.19 0.25 0.65 0.57 0.22
Portugal 0.09 0.11  0.30 032 0.53 0.26
Sweden 0.13 0.54 0.89 0.50 0.64 0.27
UsS 0.05 035 042 031 0.37 0.12
Median 0.07 0.29 048 032 0.56 0.22
Mean 0.09 0.37 0.63 042 0.59 0.22

Notes: "Capital stock" (Col.1): physical capital stock; Foreign equity assets (liabilities): sum of FDI
assets (liabilities) and portfolio equity assets (liabilities); C: private consumption; G: government
purchases; I: physical investment; X: exports. Data sources: Col. (1) based on data from Kraay et al.
(2005); portfolio data for Cols. (2)-(6) are from the International Investment Positions (IIP) data base
(IMF). GDP, C, G, I, X data are from IFS.

26



Table 2. Properties of BEA data on US international investment position, 1976-2004

(a) HP filtered series

_ _ _ Output measure: GDP-I-G_ _ _ _

Std (%) p(.Y) pY") P

(1) 2 3) “

Y 1.57 (28) 1.00 (.00) 0.52 (.10) 0.67 (.10)
RER 9.99 (1.56) -0.51 (.14) -0.50 (.12) 0.76 (.04)
CA 3.48 (.53)  0.01 (.15) 0.00 (.17) 0.04 (.08)
AFEA  6.52(1.83) -0.09 (.11) -0.06 (.17) 0.19 (.15)
AFEL  5.34(1.57) -0.01 (.07) -0.04 (.15) 0.27 (.17)
ECA  3.10 (.53) -0.16 (.15) -0.04 (20) 0.26 (.11)
BCA 177 (25) 030 (.11) 0.08 (.10) 0.25 (.11)
CA™ 147 (19) 0.08 (.11) 0.14 (21) 0.78 (.05)
P(ECA, BCA) 20.05 (.13)
OAAFEA,AFEL) 0.88 (.05)

Output measure: GDP

Std (%)  p(.Y) p(.Y")
(5) () )
2.08 (24) 1.00 (.00) 0.54 (.10)
9.99 (1.56) -0.21 (.20) -0.55 (.13)
2.26 (35) -0.11 (.13) -0.15 (.16)
429(1.22) 0.01 (.08) -0.27 (.11)
3.51(1.04) 0.10 (.06) -0.12 (.09)
2.02 (35) -0.15 (.18) -0.37 (.09)
1.12 (.15)  0.03 (.19) 0.36 (.11)
0.94 (.12) -0.41 (.09) 0.40 (.10)
0.05 (.13)
0.88 (.05)

(b) Unfiltered balance of payments variables

Output measure: GDP-I-G

Std (%) 2G,Y) p(.Y")  Autocorr.
(1) 2 3) “
CA 3.79 (.57)  0.01 (.16) 0.01 (.15) 0.19 (.12)
AFEA  6.82(1.57) -0.07 (.14) -0.01 (.19) 0.24 (.15)
AFEL  5.64(1.46) 0.01 (.10) 0.01 (.15) 0.34 (.19)
ECA 328 (52) -0.17 (.17) -0.05 (21) 0.31 (.15)
BCA 267 (52) 023 (20) 0.08 (22) 0.66 (.06)
CA™ 225 (27) 0.04 (.(16) 0.19 (25) 0.89 (.04)
P(ECA, BCA) 020 (.20
OAAFEA,AFEL) 0.88 (.04)

Output measure: GDP

Std (%)  p(.Y) p(Y7)
(5) (©) 7)
2.46 (38) -0.10 (.15) -0.13 (.14)
449 (1.09) 0.01 (.11) -0.24 (.11)
3.71(1.02) 0.09 (.08) -0.09 (.10)
2.15 (36) -0.14 (.18) -0.36 (.09)
173 (34)  0.02 (22) 0.25 (.12)
147 (.18) -027 (.17)  0.31 (.12)
021 (.20)
0.88 (.04)

Notes: Columns labeled Std%, p(.,Y), p(.,Y"), o, denote: standard deviations (in %), correlation with
domestic output, correlation with foreign output, autocorrelation. p(x,y): correlation between x and y.
All data are annual. Y: output; RER: real exchange rate (consumption based). CA: current
account (includes capital gains/losses); AFEA:change in foreign equity assets; AFEL:change in
foreign equity liabilities; ECA=AFEA-AFEL [BCA]: equity [bond] component of current account;
CA": conventional current account. Sample periods--current account: 1977-04; output, real exchange
rate: 1972-04. Statistics for CA,AFEA,AFEL,ECA,BCA,CAka pertain to series that were expressed in
units of US output, and normalized by a fitted geometric trend of US output.
Figures in parentheses are standard errors (GMM based, assuming 5-th order serial correlation in
residuals). Underlined correlations are statistically significant at 10% level (two-sided test). Panel (a)
[Panel (b)] uses current account variables that were HP filtered [not filtered]; in both Panels, ¥ and
RER were logged and HP filtered.
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Table 3. Properties of IIP data for 17 OECD economies (HP filtered series)

(a) Output measure: GDP-1I-G

Standard deviations (%) Autocorrelations
tI Y CA AFEA AFEL ECA BCA CA™ CA_AFEA AFEL ECA _BCA__CA™

Y
R R R B & R (R ¢/ B © a0y (1) 13 (9 (15
AU 86 1.88 9.53 4.82 857 538 523 224 0.38 -0.04 -0.30 -0.25 -0.02 -0.07 0.04
AT 80 229 585 4.07 2.68 3.12 593 243 0.48 -0.38 -0.13 -0.42 0.34 -0.22 0.56
CA 72 298 505 329 3.88 2.55 435 244 0.69 -023 030 0.13 -0.03 -0.30 0.29
CH 83 1.61 11.3413.07 21.16 15.41 15.76 2.15  0.56 -0.28 -0.00 -0.33 -0.63 -0.34 -0.01
DE 80 1.79 4.10 3.94 4.09 230 472 2.62 0.58 0.07 036 022 027 023 0.74
DK 91 140 9588 10.53 9.65 6.54 625 297 0.09 -0.31 -0.20 -0.64 -0.05 -0.25 0.56
ES 81 194 513 556 553 6.16 3.66 3.03 045 037 031 0.19 0.18 0.18 0.74
FI 86 3.53 55.18 8.16 60.44 57.69 8.17 5.0 0.59 030 0.06 031 0.25 -0.11 0.76
FR 89 1.09 694 14.06 1439 749 509 130 0.07 -0.07 0.09 021 -0.13 0.18 0.52
UK 80 2.02 8.5713.8611.05 7.64 3.86 246 0.53 -0.17 0.09 0.36 -0.19 0.08 0.67
IT 86 238 5.9 7.00 243 725 578 2.60 0.65 0.07 022 0.09 0.08 0.34 0.69
JA 95 232 644 1.17 861 7.87 241 1.18 0.59 -0.39 -0.08 -0.24 -0.28 0.15 0.60
NL 82 3.35 16.28 11.02 10.56 10.36 13.58 2.21  0.48 -0.44 -0.10 0.54 -0.15 -0.14 0.48
NZ 90 4.06 20.08 6.53 13.88 12.85 12.62 4.61  0.28 -0.08 0.02 0.40 0.25 -0.32 0.

PT 96 432 448 399 9291082 821 6.07 0.42 0.06 -0.19 -0.18 0.19 0.10 0
SW 82 3.14 7.4710.69 10.58 852 11.40 339 048 0.11 -0.05 024 0.09 0.14 0.59
US 80 1.57 494 744 7.51 348 253 201 0.67 -0.02 0.05 023 0.09 -0.01 0.79

Median 229 694 7.00 929 749 578 246 0.48 -0.08 0.02 0.19 0.08 -0.01 0.56

Mean 2.45 1097 7.60 12.01 10.32 7.03 2.87 047 -0.08 0.02 0.05 0.02 -0.02 0.52
Corr: Corr
(ECA, (AFEA, Corrs. with domestic output Correlations with foreign output

<

Y CA AFEAAFEL ECA BCA CA™

BCA);AFEL); CA AFEA AFEL ECA BCA cCA"

R R R B & R N/ B © a0 dy (1) 13 4 (15
AU 0.61 0.81 0.69 -0.43 -0.67 0.68 0.56 0.57 0.56 0.48 -0.37 -0.46 0.41 0.46 0.20
AT -029 0.64 0.40 -0.17 -0.21 -0.04 042 0.65 0.10 -0.21 -0.01 -0.14 0.10 -0.27 -0.34
CA -0.00 075 0.19 0.18 0.15 0.00 022 024 -0.03 0.11 -0.01 -0.18 0.26 -0.01 -0.64
CH -0.73 0.68 0.03 022 0.32 -025 026 020 022 -0.34 0.01 0.02 -0.02 -0.22 -0.26
DE -0.49 0.42 -0.30 -0.27 -0.03 -0.35 -0.30  0.52 0.18 020 0.04 0.26 0.02 -0.03
DK 0.19 0.79 048 020 020 0.02 0.74 028 0.36 001 032 0.39 -0.05 0.06 0.08
ES -0.55 036 0.15 0.03 -0.10 0.11 0.02 -0.05 0.73 0.15 0.07 0.00 0.06 0.11 -0.34
FI -037 039 0.16 0.56 -0.10 0.18 -023 0.61 0.04 -0.12 0.05 0.07 -0.07 -0.35 -0.41
FR -0.44 0.86 -0.36 -0.51 -0.32 -0.35 0.02 0.12 0.46 034 0.09 -0.03 024 0.11 0.20
UK 000 0.83 -0.29 0.19 0.42 -0.25 -0.14 -0.07 0.51 -0.08 -0.05 0.01 -0.11 0.03 -0.45
IT -0.70 0.07 042 008 0.14 0.02 034 036 0.53 -0.07 0.07 -0.10 0.11 -0.20 -0.30
JA  -0.69 0.67 -0.02 0.49 0.18 -0.12 033 031 0.46 0.38 -0.14 -0.29 0.30 -0.03 -0.20
NL -0.09 0.54 -0.41 -026 0.45 -0.74 0.07 0.19 0.12 -0.14 -0.20 0.05 -0.27 0.02 -0.39
NZ 024 038 -008 0.1 -0.10 0.17 -0.31 0.34 0.57 0.52 -0.51 -0.78 0.58 0.24 0.43
PT -0.92 -0.19 -0.55 -0.90 0.56 -0.81 0.77 037 0.09 0.60 0.85 -0.64 0.87 -0.81 0.11
SW -0.75 0.67 0.09 022 0.34 -0.15 0.17 0.76 0.11 -0.21 0.09 -0.03 0.15 -0.25 -0.61
US 033 0.89 -0.06 -0.03 0.08 -0.25 0.22 0.23 0.49 -0.14 -0.07 0.00 -0.17 -0.04 0.19

Median -0.37 0.67 0.03 0.07 0.14 -0.04 0.22 0.28 046 0.01 0.01 -0.03 0.11 0.02 -0.26
Mean -0.27 0.59 0.02 -0.02 0.06 -0.10 0.18 0.28 034 0.08 0.02 -0.12 0.15 -0.06 -0.16

=

=]

w
1
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Table 3 ctd.---
(b) Output measure: GDP

Output: Corrs. with domestic output Correlations with foreign output

%Std Autocor. CA AFEA AFEL ECA BCA CA"™ Y  CA AFEAAFEL ECA BCA CA™
) 3G @ 6 © ) ® © o) dn) 12 13 14 (15)

AU 1.70 0.53 -0.11 0.03 0.05 -0.05 -0.14 -0.35 0.57 0.39 -0.29 -046 0.46 0.23 0.00
AT 1.64 038 0.07 0.01 -0.25 0.22 -0.04 -0.24 0.51 -0.26 0.17 0.00 0.23 -0.38 -0.30
CA 255 068 -0.11 0.17 0.19 -0.06 -0.09 -0.24 0.55 0.06 0.22 0.15 0.06 0.03 -0.53
CH 259 0.67 -0.28 -0.29 -0.17 -0.01 -0.18 -0.38 0.51 -0.43 -0.04 -0.06 0.04 -0.35 -0.18
DE 196 0.63 -0.25 -0.01 -0.24 0.42 -0.43 -0.52 0.68 0.40 0.20 0.12 0.13 028 0.21
DK 192 0.53 -0.12 0.37 0.32 0.11 -0.32 -0.84 0.43 0.17 0.59 0.60 0.06 0.19 0.02
ES 271 077 -0.51 0.18 0.38 -0.17 -0.42 -0.87 0.53 -0.08 0.30 0.32 -0.01 -0.09 -0.47
FI 421 0.80 -0.06 043 0.04 0.01 -0.54 -0.25  0.31 -0.13 0.40 0.10 -0.05 -0.58 -0.47
FR  1.68 0.65 -0.36 -0.39 -0.44 0.12 -0.68 -0.51 0.62 0.08 0.18 -0.02 0.39 -0.46 0.03
UK 237 0.66 -0.31 0.11 0.22 -0.11 -0.46 -0.74 0.66 -0.08 0.07 0.13 -0.05 -0.07 -0.62
IT 1.66 042 -0.47 -0.04 -0.17 0.01 -0.44 -0.54 0.72 -0.20 0.31 0.01 0.29 -0.56 -0.45
JA 243 071 0.57 -0.02 -0.54 0.59 -0.41 -0.34 0.36 0.26 0.21 -0.07 0.11 0.33 -0.13
NL 226 0.64 -0.03 -0.06 037 -0.45 030 -0.33  0.51 0.05 -0.03 0.00 -0.03 0.09 -0.47
NZ 2.60 048 -0.80 0.30 0.62 -0.51 -0.74 -0.30 0.01 0.59 0.01 -0.73 0.80 0.12 0.33
PT 3.10 0.56 0.59 0.54 -0.85 0.94 -0.90 -045 0.65 0.47 0.72 -0.50 0.70 -0.65 -0.02
SW 2.13 0.54 -0.08 0.40 0.07 0.41 -0.37 049 0.09 -0.02 0.17 -0.14 0.41 -0.32 -0.50
Uus 2.08 0.55 -0.21 0.05 0.17 -0.25 -0.07 -0.42  0.49 -0.20 -0.17 0.00 -0.39 0.13 0.48

Median 2.26 0.63 -0.12 0.05 0.05 0.01 -0.41 -0.38 0.51 0.05 0.18 0.01 0.11 -0.07 -0.18
Mean 2.33 0.60 -0.14 0.10 -0.01 0.07 -0.35 -0.40 0.49 0.06 0.18 -0.03 0.18 -0.12 -0.18

Notes: All data are annual. The sample period for current accounts differs across countries: the Col.
labeled "t1" in Panel (a) denotes the first year; the sample ends in 2003, except for DK ('01) and SW

('02). Sample period for ca™ : 1980-2003 (for DK: 1981-2003). Statistics that just involve output are
based on 1972-2003 data.

See Appendix and Table 2 for definitions of CA,AFEA,AFEL,ECA,BCA,CAMW; for country i,

these variables are expressed in units of foreign output, and normalized by a fitted deterministic
geometric trend of country i output (also expressed in units of foreign output). Columns labeled
Corr(ECA,BCA) show correlations between ECA and BCA.

All series were HP filtered (output: logged). Underlined correlations are statistically significant
at a 10% level (two-sided test, based on GMM, assuming 5-th order serial correlation in residuals).

AU: Australia; AT: Austria; CA: Canada; CH: Switzerland; DE: Germany; DK: Denmark; ES:
Spain; FI: Finland; FR: France; UK: United Kingdom; IT: Italy; JA: Japan; NL: Netherlands; NZ:
New Zealand; PT: Portugal; SW: Sweden.
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Table 4. Predictions of model variant 1: two egual sized countries

CRRA utility CARA utility
I ¢=0.6 ¢=0.9 $=1.2 | #=0.6 DATA (US)
(i) Standard deviations, correlations with output, autocorrelations

Std% p, p, Std% p, p, Std% p, p, Std% p, p, Std% p, o,

an @ 3 @ 6 © (7 & 9 A (1) (12) (13 (14) (15
Y, 1.33 1.00 0.53 1.33 1.00 0.53 1.33 1.00 0.53 1.33 1.00 0.53 1.57 1.00 0.67
RER, 193 0.50 0.52 1.61 0.50 0.52 1.38 0.50 0.52 195 0.50 0.52 9.99 -0.51 0.76
C4' 171 0.22-0.09 0.98-0.22-0.09 291-0.22-0.09 1.68 0.22-0.09 3.48 0.01 0.04
AFEA' 3.18 0.40-0.09 2.40-0.43-0.10 10.52-0.44-0.10 4.81 0.08-0.08 6.52-0.09 0.19
AFEL' 1.98 0.46-0.10 1.77 -0.46 -0.10 8.80 -0.46 -0.10  6.29 0.12-0.08 5.34-0.01 0.27
ECA' 171 0.22-0.09 0.98-0.22-0.09 291-0.22-0.09 1.54-0.22-0.09 3.10-0.16 0.26
Bc4' 000 -- - 000 - -—- 000 - - 322 0.22-0.09 1.77 0.30 0.25
CA”10.00-0.13 -0.06  0.00 0.13-0.06 0.00-0.13 -0.06  0.03 -0.01 -0.13 1.47 0.08 0.78
St 0.00 -0.08 0.43 0.00 0.08 043 0.00-0.07 043 0.17-047 0.51
rlS 1.23 0.46-0.10 1.23 046-0.10 1.23 046-0.10 1.24 0.46 -0.10

(ii) Mean values
S 0.93 1.06 1.30 0.93 0.95
S (T=1) 0.93 1.06 1.30 0.93
(iii) Correlations

p(ECA' BCA") --- -0.99 -0.05
P(AFEA' AFEL) 0.87 0.93 0.96 0.99 0.88
o r) 087 0.93 0.96 0.87

Notes: The Table shows predictions for country 1 variables. ¢@: elasticity of substitution between domestic
and imported goods.

Y: country i output, RER: real exchange rate; CA': i's current account; AFEA': change in i's foreign
equity assets; AFEL : change in i's equity liabilities; ECA'=AFEA'—-AFEL : equity component of i's current

bkv,i | . j .
"' i's current account at bookvalues; S : fraction

account; BCA': change in i's net foreign bond holdings; CA4
of stock issued by country i that is held by i (S; (T=1): stock holding in two-period model version); " : return
on country i stock. The country 1 account (and its components) is normalized by fitted geometric trend of
country 1 output.

Cols. 1-12: simulated statistics; Cols. 13-15: empirical statistics for US (from Tables 1 and 2).
Underlined statistics are statistically significant at a 10% level. All statistics pertain to series that have been HP
filtered. Output and the real exchange rate are logged before filtering. Std%: standard deviations (in %); Py :

correlation with country 1 output; p_;: autocorrelation.
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Table 5. Predictions of model variant 2: countrx 2 smaller than countrx 1

CRRA utility CARA utility
[ $=0.6 $=0.9 g=1.2 | $=0.6 DATA (G15)

(i) Standard deviations, correlations with output, autocorrelations

Std% p, p, Std% p, p, Std% p, p, Std% p, p, Std% p, o,

@ 2 6 @ (5 (© 7 @& 9 a1 1) (12 (13 14) (15
Y, 1.97 1.00 047 197 1.00 047 1.97 1.00 047 1.97 1.00 0.47 229 1.00 0.48
RER, 274 0.82 044 230 082 046 197 082 046 2.78 0.82 0.46 9.03-0.04 0.57
CA> 520 0.39-0.08 2.94-0.39-0.08 8.70-0.39-0.08 5.07 0.39-0.08 7.47 0.09-0.07
AFEA*3.28 0.19-0.12  3.09 -0.15-0.09 15.09 -0.23 -0.09 18.34-0.43 -0.08  7.00 0.07 0.02
AFEL’ 6.40-0.24-0.12 4.76 0.14-0.10 17.87-0.01 -0.10 13.47 -0.44 -0.08  9.65 0.14 0.19
ECA* 5.18 0.43-0.10 2.94-0.39-0.08 8.72-0.39-0.08 4.97-0.39-0.08 7.49-0.03 0.08
BC4A* 002 - -- 000 -- - 0.03 -- -~ 10.04 0.39-0.08 5.93 0.17-0.07
C4"20.00 0.03-0.12  0.00 0.04-0.09 0.01 -0.07 -0.09 0.12-0.05-0.08 2.60 0.28 0.56
S? 0.00-0.79 0.44 0.01-0.83 0.46 0.07 0.81 0.45 0.44 098 0.47
% 2,04 0.17-0.12  1.58-0.12-0.10 1.29-0.02 -0.10  2.05 -0.20 -0.09

(ii) Mean values

Sl1 0.99 1.00 1.00 0.99
522 0.86 1.12 1.61 0.86 0.91
Sl1 (T=1) 0.99 1.00 1.00 0.99
522 (T=1) 0.86 1.12 1.61 0.86
(iii) Correlations
PECA® BCA®) --- -0.99 -0.37
PAFEAAFEL) 0.61 0.79 0.87 0.99 0.67
o 0.6l 0.77 0.88 0.64

Notes: In the first period, country 2's output represents 1.4% of world output. The Table shows predictions
for country 2 variables. (Variables are expressed in units of the country 1 good.)

Sl.i (T=1): stock holdings in two-period model. See Table 4 for definitions of variables. Cols. 1-12: simulated
statistics; Cols. 13-15: median empirical statistics for G15 economies (see Tables 1 and 3). Current account is
normalized by fitted geometric trend of country 2 output. All statistics pertain to series that have been HP
filtered. Output and the real exchange rate were logged before filtering. Std%: standard deviations (in %); Py :
correlation with country 2 output; p_;: autocorrelation.
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Table 6. % Impact responses to one-standard-deviation endowment innovations

(a) Model variant 1: two equal sized countries

(al) CRRA utility, $=0.6
) 1.14 0.16 1.48 -0.17 -0.07 2.45 1.30 2.45 0.00 0.00 1.90 4.07 2.16 1.90 0.00 1.30 0.00
) 0.16 1.14 -0.17 1.48 0.07 -2.39 0.00 -1.11 0.00 0.00 -1.85 -1.85 0.00 -1.85 0.00 0.00 1.30

(a2) CRRA utility, ¢=0.9
) 1.05 024 1.89-0.58 0.04 2.03 1.30 2.03 0.00 0.00 -1.08 -3.02 -1.94 -1.08 0.00 1.30 0.00
) 024 1.05-0.58 1.89 -0.04 -1.99 0.00 -0.71 0.00 0.00 1.06 1.06 0.00 1.06 0.00 0.00 1.30

(a3) CRRA utility, ¢=1.2
) 1.00 030 2.19 -0.86 0.13 1.74 1.30 1.74 0.00 0.00 -3.20-12.87 -9.66-3.20 0.00 1.30 0.00
) 0.30 1.00 -0.86 2.19 -0.13 -1.74 0.00 -0.42 0.00 0.00 3.15 3.13 -0.02 3.15 0.00 0.00 1.39

(a4) CARA utility, ¢=0.6
I) 1.14 0.16 1.49 -0.18 -0.08 2.46 1.31 2.46 -0.15 0.00 1.88 4.08 5.84 -1.75 3.64 1.30 0.00
Il 0.16 1.14 -0.18 1.49 0.08 -2.40 0.00 -1.12 0.31 0.17 -1.84 -5.92 -7.58 1.65 -3.50 0.00 1.30

(b) Model variant 2: country 2 smaller than country 1

(b1) CRRA utility, ¢=0.6
) 1.10 0.28 1.27 -0.13 0.13 2.07 1.10 2.07 0.00 0.01 -3.23 3.55 6.78 -3.23 0.00 1.10 0.00
1) 0.01 1.57 -0.31 2.37 -0.24 -3.83 0.00 -1.79 0.00 -0.01 5.96 0.16 -5.80 5.96 0.00 0.00 2.12
(b2) CRRA utility, ¢=0.9
I) 1.10 0.41 1.65-0.43-0.07 1.71 1.10 1.71 0.00 0.01 1.82 -3.45 -5.27 1.82 0.00 1.10 0.00
Iy 0.01 1.31 -1.02 2.97 0.14 -3.19 0.00 -1.44 0.00 -0.01 -3.40 0.33 3.73 -3.40 0.00 0.00 2.12

(b3) CRRA utility, ¢=1.2
) 1.09 0.51 1.92 -0.64 -022 146 1.10 1.46 0.00 -0.04 5.39-15.47 -20.865.39 0.00 1.10 0.00
) 0.01 1.12-1.53 339 0.42 -2.74 0.00 -0.67 0.00 0.09-10.13 -2.21 7.92-10.13 0.00 0.00 2.12
(b4) CARA utility, ¢=0.6

I) 1.10 0.28 1.27 -0.13 0.13 2.08 1.10 2.08 0.00 0.08 -3.21 8.16 5.08 3.08 -6.29 1.10 0.00
I 0.01 1.57 -0.32 2.38 -0.24 -3.85 0.00 -1.78 0.01 0.41 5.94 -21.4 -15.8 -5.5611.50 0.00 2.12

Notes: Rows labeled I): impact responses to one-standard-deviation innovation to country 1 endowment: Rows
labeled II): impact responses to one-standard-deviation innovation to country 2 endowment. The Columns labeled

C',C” ... show responses of corresponding variables. cl'.’ : country i consumption of good j. NX": country 1 net exports
(in units of good 1); p,: price of good 2 (p,=1); P: price of stock i. See Table 4 for definitions of other variables.

1 2 2 1 . [
Responses of C',C",¢;,c,,p,P,P,,Y,.Y, are expressed as relative deviations from "unshocked" path. Responses

of §,S;: differences form "unshocked" path. Responses of country i net exports and current account (and CA
components) NX i,Ai,CAi,AFEAi,AFELi ,ECA',BCA": end of period values, expressed as differences from "unshocked"

path, normalized by country i pre-shock output.

Panels (al), (a2), (a3), (a4) [(bl), (b2), (b3), (b4)] pertain to the following specifications of model variant 1
[variant 2]: CRRA utility, ¢=0.6; CRRA utility, ¢=0.9; CRRA utility, ¢=1.2; CARA utility, ¢=0.6. (Panels (al)-
(a4) shows responses of country 1 net exports and current account variables, while Panels (b1-(b4) show
responses of country 2 net exports and current account.)

All responses have been multiplied by 100, i.e. expressed in percentage terms.
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Figure 1. Local stock holding Sf (i=1,2) for different combinations of ¢ (elasticity of substitution
between domestic and imported goods) and o (risk aversion coefficient), two-period model with
equal sized countries (model variant 1: o =¢,=0.9).

Downward sloping thick line ====: I’ =0; upward sloping thick ling me: [’ =0;
- STl e S[’:O.S; R S,':O.




Figure 2. Country 2 local stock holding S22 for different combinations of ¢ (elasticity of

substitution between domestic and imported goods) and o (risk aversion coefficient), two-period
model with country 2 smaller than country 1 (model variant 2: 6, ,=0.0145, ; 2,=0.997, a,=0.8).

Downward sloping thick line === I' =0 ; upward sloping thick line =e: T; =0;

- S;:l; eeee S;ZOS, emet S;ZO





