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Abstract

This paper provides a new theory of international capital flows. In a framework

that integrates a factor-proportions paradigm of trade and financial asset trade, a novel

force emerges: capital tends to flow towards countries that become more specialized

in capital-intensive industries. This ‘composition effect’ competes with the standard

force which channels capital towards where it is more scarce. If the composition effect

dominates, capital flows away from the country hit by a positive labor force/technology

shock—“a flow reversal”. One implication is that rich countries’ current account deficits

may be a consequence of their shift towards capital-intensive industries.
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1 Introduction

Commodity trade and financial capital flows have both played primary roles in the process

of globalization. They are often termed as “the two engines of integration”. Until now,

little has been studied on how they interact. The conventional separation of models of inter-

national macroeconomics and trade theory ignores the impact of macroeconomic dynamics

on the structure of trade and the aggregate feedback effects of trade patterns. This paper

demonstrates that this interaction can become crucial in determining the global allocation

of financial capital and the behavior of asset prices, shedding new light on widely-debated

issues of global imbalances.

The main purpose of this paper is to develop a stochastic, general-equilibrium framework

that integrates trade and financial capital flows, allowing for their interplay. With only basic

ingredients, it derives new and often surprising results on how the global equilibrium re-

sponds to a variety of shocks and structural changes. In contrast to standard frameworks, a

permanent labor-force or labor productivity boom in a country can induce a capital outflow

from that country. Trade and financial liberalization can cause capital to flow from devel-

oping countries to advanced economies. The underlying mechanism hinges on a new force

driving international capital flows: financial capital tends to flow towards economies that

become more specialized in capital-intensive sectors (a composition effect). Simultaneously

present is the standard, “convergence effect” which channels capital towards the location

where the effective capital-labor ratio is lower. These two forces can become competing, and

the direction of capital flows depends on which of the two effects dominates.

Two salient international developments of the past few decades have been globalization

and the rapid labor force and labor productivity growth in emerging markets.1 The implica-

tion of these changes, as predicted by the standard international-macroeconomic framework,

is that South should be net importers of capital because of the higher investment opportu-

nities it offers. Yet patterns in the data show exactly the opposite.

The implicit assumption, however, is that countries cannot engage in intra-temporal, com-

modity trade but only in intertemporal trade. This assumption becomes untenable when

global forces such as those of the recent decades fundamentally alter a country’s comparative

advantage, and consequently, its structure of trade.2 How does the change in specialization

1Freeman (2004) estimates that higher population growth in developing countries, and the integration of
China, India, and ex-Soviet bloc increased the labor force in developing countries from 680 million workers
in 1990 (before the integration of these countries) to 2.23 billion workers in 2000, of which these countries
contributed 1.38 billion. This is referred to as the “Great Doubling” of the world labor force. Herd and
Dougherty (2007) estimates that India’s labor productivity grew by 4.36% over the period 1990-99, and
3.76% over 2000-05. In China, labor productivity grew by 8.66% over 1990-99, and 7.67% over 1999-2005.

2Further evidence is provided by Romalis (2004), which finds that countries tend to capture larger shares
of world production and trade of commodities that require more intensive use of their abundant factors, and



patterns in turn affect capital flows? An integrated framework which permits this very in-

teraction can make markedly different predictions on capital flows from the standard model.

A country which becomes relatively capital abundant,3 and subsequently shifts resources

from labor-intensive industries to capital-intensive industries, sees a rise in the share of

capital-intensive goods in total domestic output and hence a rise in its investment share

of output. The other country, which has become more labor-intensive, sees the opposite.

So, while on the one hand, the standard, “convergence” force exerts its impact by drawing

capital away from industrialized ‘North’ to emerging ‘South’ (where the capital-labor ratio

is lower), this force is offset by the “composition” effect, which raises North’s demand for

capital and tends to draw capital towards North. If sectors are sufficiently different so that

specialization patterns are pronounced enough, the composition effect dominates, causing a

“reverse capital flow”(from South to North); investment comoves across countries, and asset

prices rise globally rather than just locally in South. The prediction, thus, of the emerging

periphery running a current account surplus and the industrialized core running a deficit is

more consistent with the data than that of the standard model in which the “convergence”

effect is the only impetus to capital flows and predicts just the opposite.

The framework developed in this paper is a stochastic, two country, overlapping gen-

erations model with production and capital accumulation, based on the closed-economy,

one-good framework in Abel (2003).4 I incorporate multiple sectors that differ in factor

intensity to capture factor-endowment trade and allow for financial capital to flow across

borders. The key difference between this model and a dynamic Hecksher-Ohlin model is the

existence of capital adjustment costs, which endogenously determine the price of capital,

and also serve to pin down the capital stock in a world of factor price equalization.5 The

framework is analytically tractable despite the numerous features that are embedded in this

model. Semi-closed form or full closed-form solutions obtained in different cases make trans-

that countries that rapidly accumulate a factor see their production and export structures systematically
shift towards industries that intensively use that factor. Discussions on why earlier works failed to find factor
content of trade can be found in the works of Donald R. Davis et al.(1997), Davis and David E. Weinstein
(2001a), and Alexander Wolfson (1999).

3The notion of ‘capital abundance’ still exists despite the fact that capital is internationally mobile.
Here, since capital stock is fixed for one period, a labor force increase in one country causes its aggregate
capital-labor ratio to fall.

4Abel (2003) develops a closed-economy, one-sector overlapping-generations model with capital adjust-
ment costs to analyze the effect of a baby boom on stock prices and capital accumulation.

5In a Hecksher-Ohlin world with factor price equalization, capital earns the same returns everywhere
and can be located anywhere. One conventional way to pin down the capital stock at the country level
is to impose balanced trade (that capital needs to stay within borders). In this case, North’s increase in
the demand for capital must be met entirely domestically, through sectoral reallocation and savings. But
rather than imposing the unrealistic assumption of financial autarky, another way to pin down the path
of capital while allowing for both trade and financial openness is to introduce adjustment costs to capital,
which temporarily breaks FPE. Further discussions on adjustment costs can be found in Section 4.3.
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parent the underlying mechanisms that are key to understanding the new results.

In this integrated framework, the standard neoclassical case becomes only one of two

special cases. When there is a single sector, or when there are multiple sectors but feature

no differences in factor intensities, only the convergence effect is present. A second special

case, in which the most labor-intensive sector uses only labor as an input to production,

isolates the composition effect and illustrates a scenario in which factor price equalization

leads investment and asset prices to always comove across countries. The more general case

is the one in which the convergence effect and the composition effect coexist and primitive

parameters determine the relative strength of the two. The last two cases are analyzed sep-

arately and brought into sharp contrast with the first.

The framework can be easily extended and provides a rich setting for analyzing a host

of issues. One important prediction is that even if two countries have the same returns to

capital prior to opening up their economies, net capital flows are not necessarily precluded

once they integrate. A rich country which features a higher total factor productivity, and

therefore a higher capital-labor ratio, exports capital-intensive goods when opening up to

trade. Insofar as countries’ industrial structures change, the composition effect causes rich

countries to experience a net capital inflow. Further, the sequencing of trade and financial

liberalization have different implications for developing countries. While simultaneous liber-

alization may lead to a capital outflow in South, and an asset price drop, trade liberalization

without financial liberalization will prevent such an outflow and lead to an asset price boom.

Beyond its predictions for global imbalances, the framework can also shed light on the

widely-debated “asset meltdown hypothesis”. While some believe that the “age wave” hit-

ting industrialized countries will precipitate a large drop in asset prices as post-war baby

boomers start selling assets for retirement consumption to a smaller young cohort, the pre-

dictions of the framework suggest that the fast-growing and young developing countries can

potentially emerge as a remedy. Higher demand for industrialized countries’ assets from

developing countries, as industrial countries become more specialized in capital-intensive

sectors, will help sustain their asset prices despite the imminent reduction of their labor

force. Yet, allowing for the trade channel of adjustment is key.

Some simple illustrations of the potential channels of interaction between trade and cap-

ital flows in a two-country, two-sector framework has already been explored in earlier works

such as Mundell (1957). In that framework, trade and capital mobility are substitutes: a

reduction in trade impediments reduces the incentives for capital to flow from 6. . In this

framework, the opposite result occurs: an increase in trade flows encourages capital flow

6Mundell illustrates the case where... our framework A labor-intensive country which imposes a tariff on
the capital-intensive goods will see an increase in the price of the cpaital intensive good, and
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reversals—away from the labor-intensive country to the capital intensive country. The key

difference, aside from the general-equilibrium, dynamic quantitative aspect, is While the un-

derlying intuition whereby a country that shifts production towards capital intensive sectors

experiences an increase in the demand for capital, Mundell focuses on the implication of an

increase in tariffs on factor location. The main difference, other than from a dynamic point

of view, is the framework focuses on shocsk to labor productivity/ labor force. In this sense,

since the demand for capital rises in both countries, the direction of capital flows is unclear.

We also generate the result that capital flows can be reversed, and that greater trade stim-

ulates greater reversal of capital flows. The closest framework to ours is the one-good or

two-good stochastic growth models of large open economies (Backus, Kehoe and Kydland

(1992), (1994)), from which the key point of departure is the assumption of factor-intensity

differences across sectors, intended to capture factor-endowment trade. The overlapping

generations structure featured in the model is analytically convenient although not essen-

tial.7 Two-sector, two-country models which which feature factor-proportions type of trade

usually assume that capital cannot flow across countries. Examples include Beaudry and

Collard (2004), Ventura (1997), Atkeson and Kehoe (2000), Mundell (1957), Mussa (1978),

and Neary (1978), among others.

In spirit, this paper is closer to a few recent papers that also highlight the interaction

between trade and capital flows, such as Antrás and Caballero (2007), Ghironi and Melitz

(2005), Cuñat and Maffezzoli (2004), and Ju and Wei (2006).8 The main point of this paper,

in contrast to the others, is that specialization patterns alone can alter the nature of financial

flows.

Finally, on explaining global imbalances, in particular the net flow of capital from South

to North, this paper proposes an alternative view highlighting the importance of trade and

specialization, in contrast to others works, such as Caballero, Farhi, and Gourinchas (2008)

and Mendoza, Quadrini, and Rios-Rull (2007), that put financial-market heterogeneity be-

tween the two regions at center stage.

7A technical appendix showing similar results in a representative-agent model is available upon request.
8Cuñat and Maffezzoli (2004) examine the business cycle properties generated by a multi-sector stochastic

two country growth model and show that its predictions of the trade balance and terms of trade are more
consistent with empirical facts than in the one-sector model. This paper differs from theirs both in terms
of the formalization of the model and in terms of purpose. In this model, closed-form and semi-closed form
solutions are obtainable, explicitly demonstrating the countervailing forces of the convergence effect and the
composition effect in shaping international capital flows and asset prices. This paper also focuses on shocks
that change countries’ comparative advantage, and links it to current debates on global imbalances. Ju and
Wei (2006) highlights the interaction between labor market rigidities and trade as an impetus to capital flows,
while Antrás and Caballero (2007) highlight the interaction between financial heterogeneity and trade. In
terms of its formalization, this framework differs from both papers in that the present setting is a stochastic
general-equilibrium global model that jointly determines and quantifies the full path of capital, asset prices,
and global imbalances.
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The rest of the paper is organized as follows. The multiple-sector framework is described

in Section 2. A special case that isolates the composition effect and gives rise to a closed-

form solution characterizing the evolution of capital and the price of capital is presented

in Section 3. Section 4 presents numerical results of the general case in which the compo-

sition effect and the convergence effect coexist, and discusses the conditions under which

the composition effect dominates. Additional implications of the framework are taken up in

Section 5. Section 6 concludes.

2 The Model Description

Consider a world with two countries, Home (h) and Foreign (f), each characterized by

an overlapping generations economy in which consumers live for two periods. Each con-

sumer supplies one unit of labor when young and does not work when old. Each country’s

production technology produces the same types of intermediate goods i = 1..,m, which

are traded freely and costlessly, and are conveniently indexed by their capital intensity,

α1 < α2... < αi... < αm. Intermediate goods are combined to produce a composite good

that is used for consumption and investment. Preferences and production technologies are

assumed to have the same structure and parameter values across countries. However, the

technologies differ in two aspects: in each country, the labor input consists only of domestic

labor, and intermediate-goods-producing firms are subject to country-specific productivity

and labor force shocks. Henceforward, j denotes countries and i denotes sectors.

2.1 Production Technologies

The production technology, identical in each country, uses capital and labor to produce an

intermediate good. Let Y j
it be the gross production of an intermediate good i in country j:

Y j
it =

(
Kj
i,t

)αi (
AjtN

j
it

)1−αi
, (1)

where 0 < αi < 1 for any i. Kj
it is j’s aggregate capital stock in sector i at the beginning

of period t, and N j
it is the aggregate input of labor employed in sector i, at t. Ajt represents

the country-specific labor productivity, and follows

lnAjt = lnAjt−1 + εjAt
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where the growth rate of labor productivity, εjAt, is an i.i.d. random variable. A high

realization of εjAt represents a productivity boom in country j.

The intermediate goods produced by the production technology is combined to form a

unit of a composite good, used for both consumption an investment, which takes the form

Ijit =

[
m∑
k=1

γ
1
θ
i

(
ijki,t
) θ−1

θ

] θ
θ−1

where
∑m

i=1 γi = 1, and θ > 0. ijki,t is the amount of good k used for investment in the i’th

sector of country j.

Assuming that there are no barriers to international trade, the law of one price holds

for all intermediate goods, and there is one international price associated with each good i,

denoted as pit. That preferences are symmetric across countries implies that the associated

investment price index in any country is the same, and is given by

Pt =

[ m∑
i=1

γip
1−θ
it

] 1
1−θ

. (2)

The price of the composite good, P , is normalized to 1.

The capital used in producing good i in country j is augmented by investment goods,

Ijit and the current capital stock Kj
it. The law of motion for capital stock is given by

Kj
i,t+1 = G(Kj

it, I
j
it) where G(Kj

it, I
j
it) is nondecreasing and linearly homogeneous in Kj

it and

Ijit. Convex adjustment costs are represented by the restriction ∂2Gj

∂Ij2it
< 0. Following Abel

(2003), I take a log-linear specification of G(Kj
it, I

j
it):

Kj
i,t+1 = a

(
Ijit
)φ (

Kj
it

)1−φ
, (3)

where 0 6 φ 6 1 and a > 0. As in Abel (2003), this log-linear capital accumulation equation

becomes the one in the neo-classical growth model with complete depreciation in each period

if φ = 1 and a = 1. If φ = 0 and a = 1, it becomes the case of the Lucas-tree asset pricing

model in which the capital stock is constant. It can be shown that, compared to the standard

capital accumulation equation with adjustment costs:

Ki,t+1 = (1− δ)Kit + Iit −
b

2

(
Iit
Kit

− δ
)2

Kit, (4)
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the log-linear model and the standard model are equivalent up to the second order if a = φ−φ,

δ = φ, and b = 1−φ
φ
. The purpose of adopting the log-linear specification is to derive an an-

alytical solution for the equilibrium price and quantity of capital, presented in Section 3.

Subsequent quantitative analyses in Section 4 adopt the standard capital accumulation equa-

tion 4.

Let qjit be the price of capital in sector i and country j. It is the price, in terms of the

consumption and investment good, of acquiring one unit of capital at the end of period t to

be carried into period t + 1. Thus, the price is the additional Ijit needed to augment Kj
i,t+1

by one unit, that is,
(
∂Kj

i,t+1/∂I
j
it

)−1
. From Eq. 3, this implies that

qjit =
1

aφ

(
Ijit
Kj
it

)1−φ

. (5)

If 0 < φ < 1, then qjit is increasing in sector i’s investment-capital ratio, Ijit/K
j
it.

The value, in terms of the composite good, of the aggregate capital stock in sector i to

be carried into period t+ 1 is qjitK
j
i,t+1, which, by Eq. 5 and Eq. 3 implies that

qjitK
j
i,t+1 =

Ijit
φ
. (6)

Effectively, Iji (s
t) units of the composite good is transformed into qji (s

t)Kj
i (s

t) units worth

of capital stock in sector i in period t.

Factor markets are competitive so that each factor, capital and labor, earns its marginal

product. The wage rate per unit of labor in sector i in country j is

wjit = (1− αi)pit
Y j
it

N j
it

. (7)

Since labor is perfectly mobile across sectors within any country j, the wage rate in each

sector i in any period t, wjit, is equal to the country-specific wage rate wjt .

Following Abel (2003), the total rental to capital in any period can be interpreted as

the sum of the rentals of capital earned in the intermediate-production process, and in the

capital adjustment process, where capital also contributes to lower installation costs next

period. The rental earned in period t by the capital stock in sector i and country j is αipit
Y jit
Kj
it

.

The rental earned in the capital adjustment process at time t is the marginal contribution

of capital in augmenting capital stock for use in the following period, dKt+1

dKt
, multiplied by

the relative price of capital qit. It follows from Eq. 3 and Eq. 5 that this rental is equal to

7



1−φ
φ

It
Kt

. The rate of return to capital of sector i in country j during period t is thus the sum

of these two rentals, divided by the price at which it was purchased in the previous period,

qi,t−1, which gives9

Rj
it =

αipit
Y jit
Kj
it

+ 1−φ
φ

Ijit
Kj
it

qi,t−1

. (8)

2.2 Consumers

At the beginning of period t, a measure N j
t of consumers are born in country j, where N j

t

follows a geometric random walk:

lnN j
t = lnN j

t−1 + εjN,t,

with εjN,t being an i.i.d. random variable that is independent of εjA,t at all leads and lags. A

high realization of εjN,t represents a labor force boom in country j.

Consumers in both Home and Foreign have the same preferences, which are defined over

an aggregate consumption index, Cj. The consumption index of country j in any period t

is given by

Cj
t =

[
m∑
i=1

γi
1
θ

(
cjit
) θ−1

θ

] θ
θ−1

(9)

where cjit is the aggregate consumption demand for good i in j. Since the composite good

used for consumption is the same composite good used for investment, the consumer price

index is given by Eq. 2.

In period t, a young consumer at Home inelastically supplies one unit of labor and earns

the competitive wage wht , which is used for consumption cy,ht , and for purchasing capital.

Let kh,ji,t+1 be the amount of capital that a young consumer in Home buys in sector i from

9When combined with the consumer’s problem in Section2.2, the rate of return to capital can also be
understood from the point of view of an old consumer who purchased the capital stock in the previous period
and is going to sell it to the young consumers in the current period. The rate of return to capital is thus
the sum of the dividend income pitYit −witNit − Ijit and the market value of capital stock from selling it to
the younger consumer in period t, qjitK

j
i,t+1, divided by the market value of capital stock when purchased in

ther previous period, qi,t−1Kit. The rate of return, using Eq. 6, implies that

Rjit =
pitY

j
it − w

j
itN

j
it − I

j
it + qjitK

j
i,t+1

qji,t−1K
j
it

=
αipitY

j
it + 1−φ

φ Ijit

qji,t−1K
j
it

is equivalent to Eq.8.
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country j, at a price qjit per unit, at the end of period t to be carried into period t + 1. A

Home, young consumer’s consumption and purchases of capital satisfy

cy,ht = wht −
∑
j=h,f

m∑
i=1

qjitk
h,j
i,t+1. (10)

Assume that consumers do not have bequest motives, and therefore consume all available

resources when they are old. The consumption of an old, Home consumer in period t + 1,

denoted as co,ht+1, is entirely financed by capital so that

co,ht+1 =
∑
j=h,f

m∑
i=1

Rj
i,t+1q

j
itk

h,j
i,t+1. (11)

A Home consumer born in the beginning of period t maximizes its lifetime utility of

consumption

u(cy,ht ) + βEt

[
u(co,ht+1)

]
(12)

where β denotes the discount factor, and satifies 0 < β < 1. cy,jt denotes the consumption

of a young consumer in j in period t, and co,jt+1 denotes the consumption by an old consumer

in j in period t+ 1. A similar set of equations hold for the Foreign country.

2.3 Market Clearing

The intermediate goods markets clear when global demand of any good i equals its global

supply. Let Y g
it denote the global output of good i,where Y g

it ≡
∑

j=h,f Y
j
it . Let cjit be country

j’s consumption demand of good i as in Eq. 9, and ijki,t its investment demand of good i in

each sector k as in Eq. 2. Market clearing for each good i requires that

Y g
it =

∑
j=h,f

cjit +
∑
j=h,f

m∑
k=1

ijki,t, (13)

for all i = 1..,m. The consumption demand, cjit, associated with the CES composite index

given by Eq. 2 is

cjit = γi

(
pit
Pt

)−θ
Cj
t .

The consumption index, Cj
t is the total consumption of all consumers in country j in period

t, so that Cj
t = cy,jt · N

j
t + co,jt · N

j
t−1. If θ = 1, consumers devote a constant share γi of

9



total spending to good i. Likewise, country j’s demand for good i used for investment in

any sector k is

ijki,t = γi

(
pit
Pt

)−θ
Ijit.

Denoting country j’s aggregate investment in period t as Ijt , it must be that
∑m

i=1 I
j
it = Ijt .

Replacing these expressions for cjit and Ijki into Eq.13, noting that the price index P is

normalized to 1, yields the relative price of any two intermediate goods i and k:

pit
pkt

=

(
γi
γk

Y g
kt

Y g
it

) 1
θ

. (14)

The relative price of any two goods falls with an elasticity 1/φ with respect to an increase

in the relative output of the two goods. When θ = 1, relative output changes are completely

offset by relative price changes so that the nominal values of output remain constant across

sectors.10

Lastly, domestic labor markets clear when

m∑
i=1

N j
it = N j

t

for any j.

The value of world output at t, denoted as Y g
t , is used for two purposes: consumption

and capital formation. Let Igt be the aggregate amount of world investment, in period t,

such that Igt =
∑

j I
j
t . The world resource constraint requires that

Y g
t ≡

m∑
i=1

pitY
g
it = Cy,g

t + Co,g
t + Igt . (15)

2.4 Equilibrium

A semi-closed-form solution of the equilibrium of the economy follows when relying on three

simplifying assumptions, summarized below:

Assumption 1 The elasticity of substitution among intermediate goods, θ, is 1

Assumption 2 Consumers have logarithmic preferences, so that ρ = 1

Assumption 3 The capital-adjustment technology is log-linear, as in Eq. 3

10When θ = 1, the value of output in any industry i is a constant fraction γi of the total value of world
output, so that pitY

g
it = γi

∑
i pitY

g
it .

10



Assumptions 2 simplifies the consumption/saving problem and implies that private saving

does not depend on the real rate of return. Severing the link in which the rate of return affects

capital accumulation allows for analytical expressions for the optimal level of consumption

in each country. When assumptions of 1 and 3 are combined with assumption 2, the global

aggregate investment-output ratio and the global industry-level investment-output ratio are

both constants. Relying on these results, the evolution of the capital stock in each sector i

in any country j, is characterized by one key variable—the present discounted value of the

expected share of good i produced domestically. Without these assumptions, neither the

semi-closed form solution in the general case nor the full closed-form solution in the special

case, presented in Section 3, is possible. In later sections all of these assumptions are relaxed,

and it is shown that none are crucial for the main results of interest.

Assuming that consumers have logarithmic utility, the optimal consumption of a young

consumer in period t is a constant fraction of the present value of lifetime resources, which,

in this setting, is simply the wage income earned by the young. The optimal consumption

of a young consumer in j is therefore

cy,jt =
1

1 + β
wjt , (16)

Let Cy,j
t be the aggregate consumption of the young cohort, where Cy,j

t ≡ N j
t c
y,j
t . Aggre-

gating this across countries implies that the world consumption of the young in period t,

Cg,y
t ≡

∑
j C

y,j
t , is a constant fraction of world labor income, W g

t ≡
∑

j w
j
tN

j
t . With a

unitary elasticity of substitution (Assumption 1), W g
t accounts for the constant share sl of

world GDP, with sl ≡
∑

i γi(1 − αi). It can be interpreted as a ’weighted-average’ labor

share, the weights being the share of expenditure in good i in total spending, γi. Let sk

denote the weighted-average capital share, so that sk = 1 − sl =
∑

i γiαi. It follows that

that the global investment-GDP ratio is a constant:11

Igt
Y g
t

= ψsl, (17)

where ψ = φβ
1+β

, and Y g
t ≡

∑
i pitY

g
it .

How is world investment allocated across industries and countries? To determine global

investment at the industry level, let Igit = µitI
g
t so that µit represents the share of industry i’s

11Aggregating Eq. 10 across countries gives Cy,gt = W g
t −

∑
j

∑
i q
j
itK

j
i,t+1, where Kj

i,t+1 = kh,ji,t+1N
h
t+1 +

kf,ji,t+1N
f
t+1 is the total amount of financial capital claimed by the world on j’s ith sector. Then, setting

the expression for optimal aggregate consumption of the young, Eq. 16, to the left hand side of the above
equation, while using the fact that qjitK

j
i,t+1 = Ijit/φ from Eq. 5, yields the investment-GDP ration in Eq. 17.

11



investment in aggregate investment, and let Ihit = ηitI
g
it so that ηit represents Home’s share

of global investment in sector i. Investment in any sector i, in any country h, f , can thus be

written as

Ihit = µitηitI
g
t (18)

Ifit = µit(1− ηit)Igt . (19)

It can be shown that

Lemma 1

µit =
γiαi∑m
k=1 γkαk

∀t (20)

The share of global investment allocated to industry i depends γi and the capital intensity

of that sector, αi. The greater the “effective capital share” in industry i, γiαi, relative

to the weighted-average capital share
∑m

k=1 γkαk, the larger the share of global investment

apportioned to industry i. That µi is a constant hinges on the assumption of unitary elasticity

of substitution θ, the case in which the relative values of output across industries is constant,

implied by Eq. 14. The share of world resources allocated to any industry i, including

employment allocations N g
it,

12 and investment allocations Igit, thus remain constant across

industries, despite stochastic shocks in the labor force and labor productivity.

The country-share of global investment in any industry i, ηit, is the key variable to

determining the evolution of a country’s aggregate capital stock and aggregate investment.

This share can be written explicitly as

ηit = (1− λ)
∞∑
k=0

λkEt

(
Y h
i,t+k+1

Y g
i,t+k+1

)
, (21)

where λ =
β(1−φ)

1+β
1−sl
sl

+
β(1−φ)

1+β

< 1 is the discount factor of Home’s future share of output in industry

i. This expression says that higher expected share of Home’s production of good i amounts

to a higher share of investment in i allocated to Home. In the absence of adjustment costs

where φ = 1, ηit does not depend on future output after date t + 1, so that the investment

in sector i is solely determined by its expected share of output of good i at t+ 1.

12The share of world employment in sector i in total global employment is γi(1−αi)∑
i γi(1−αi)

, the ’effective labor
share’ of industry i relative to the weighted-average labor share. This follows from the wage equalization
condition across sectors, within a country for any two sectors i and k: (1−αi)pitYit/Nit = (1−αk)pktYkt/Nkt.
Aggregating this equation across countries and using the fact that pitYit = γiY

g
t for any sector i, the ratio

of Ng
it and Ng

kt is the ratios of the effective share of labor γi(1−αi)
γk(1−αk) .

12



Home’s share of global investment can be written as Iht = ηtI
g
t , where, summing Eq. 18

across industries, gives

ηt ≡
m∑
i=1

µiηit (22)

=
m∑
i=1

γiαi
sk

ηit, (23)

where the second line uses Eq. 20 and sk is the weighted-average capital share. Investment

in any country j is not only associated with the size of its expected relative production,

captured by ηit, but also with its composition of production, where more weight (higher αi)

is put on the expected share of future capital-intensive-goods production, and less weight is

put on its expected share of labor-intensive-goods production.

By contrast, in the one-sector model, ηt is Home’s expected, present-discounted value

of its share of the only good produced globally (Eq. 21 without subscripts i). A positive,

permanent, technology or labor force shock in Foreign, which effectively increases Foreign’s

share of global production, causes a large drop in Home’s share of investment, ηt.

In any period t, the total net foreign assets of Home, denoted as NFAt is the value of

Home’s claims on foreigners less the value of foreigner’s claim on home:

NFAt ≡ qft k
h,f
t+1 ·Nh

t − qht k
f,h
t+1 ·N

f
t

The current account of Home in period t, denoted as CAht , is by definition the change in net

foreign assets, so that when combined with the young consumer’s budget constraint, Eq. 10,

gives13

CA ≡ ∆NFAt = Syt − qhtKh
t+1 − (Syt−1 − qht−1K

h
t ),

where Syt denotes the aggregate savings of the young in period t and Kh
t+1 =

∑
j=h,f k

j,h
t+1 ·N

j
t

is the world claim on Home’s capital stock at t.

Finally, Eq. 18, 20, and 21, combined with the evolution of the capital stock, given in

Eq. 3, yields the solution to the equilibrium of this economy.

13From the young consumer’s budget constraint Eq. 10, the aggregate value of the claim of Home’s young
consumers on foreigner’s capital stock can be written as Syt − qtkhht+1

h
t . Observing that qtk

h,h
t+1 ·Nh

t + qht k
f,h
t+1 ·

Nf
t = qhtK

h
t+1, the derivation for the current account follows.
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3 The Composition Effect

This section presents a special case in which the standard “convergence effect” is shut off

and the “composition effect” operates in isolation. In general, analytical solutions are not

obtainable in two-country stochastic growth models, and analyses are generally restricted

to numerical simulations. In this case, a closed-form solution for the price and quantity of

capital arises when relying on the additional assumption

Assumption 4 α1 = 0.

In this case, the most labor-intensive sector, sector 1, uses only labor as an input and no

capital in the production technology for good 1. With this assumption, the wage in any region

j (normalized by its TFP) is pinned down by the price of the most labor-intensive good,

wjt/A
j
t = p1t. Since intermediate goods’ prices are equalized through trade, conditional wage

equalization, wht /w
f
t = Aht /A

f
t , holds in any period t, despite stochastic shocks. It follows

that

k̃hit = k̃fit (24)

for all i > 1, where k̃jit =
Kj
it

AjtN
j
it

is ’j’s effective capital-labor ratio in sector i. Labor reallocation

across sectors alone is sufficient to equalize effective-capital labor ratios in each sector, across

countries. The force of convergence that tends to equalize capital-effective labor ratios across

countries is effectively shut off, isolating the composition channel.

Consider a high εfN,t (labor force boom) or εfA,t (productivity boom) in Foreign. In order

to equalize wages across sectors, Foreign expands relatively more the labor-intensive sectors.

The rise in the world supply of labor-intensive goods relative to that of capital-intensive

goods puts downward pressure on the relative price of labor intensive goods. For what range

of goods do prices fall or rise? It can be shown that

p̂k ≤ 0 ⇔ sk ≡ αk ≤
∑
i

γiαi

where p̂k denotes the percentage change of the price of good k (proof in Appendix B). Prices

rises for sectors with capital shares greater than the weighted-average capital share.

In response to greater profitability of capital-intensive sectors, Home responds by drawing

labor out of the first sector and reallocating it towards capital-intensive sectors. Domestic

labor reallocation ensures that k̃i, for all i 6= 1, is equalized across countries in every pe-

riod.14

14The implicit condition is that both countries produce all goods. Appendix B shows a sufficient condition
for which all goods are produced by both countries. Intuitively, the size of sector 1 needs to be large enough
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Determining Home’s investment response to a boom in Foreign’s labor force or labor

productivity in period t amounts to knowing the share of Home’s investment in global in-

vestment ηt, given by Eq. 21 and Eq. 18. With Assumption 1-4, ηit, the country-sector share

of global sectoral investment is a constant and thus ηt, the country-share of global aggregate

investment, is also constant over time, given by the following proposition:

Proposition 1 With Assumptions 1− 4, ηit =
Kh
i0

Kg
i0

for all t.

The share of Home’s investment in any industry i, ηit, is a constant and is equal to its initial

share of world capital in that sector.

Proof. To prove that ηit =
Kh
i0

Kg
i0

, guess that
Kh
it

Kg
it

= ηit, and show that ηit = ηi0 is a solution to

a contraction mapping, consisting of Eq. 21 and the production technologies, Eq. 1 and 3.

By the contraction mapping theorem, it is the unique solution. Appendix B provides details

to the full proof.

Commodity trade (of goods with different factor intensities) brings about the equaliza-

tion of sectoral capital-effective labor ratios across countries at all points in time, through

industrial rearrangement. This ensures that the rental earned from the production technol-

ogy, αipik̃
j,αi−1
i , which rises in both countries,15 is equalized at all times. How does Foreign

invest its marginal unit of savings? It will allocate it to both countries, rather than just

locally. Adjustment costs merely pin down the amount of savings apportioned to each coun-

try. If countries were initially symmetric, one half of Foreign’s additional savings would be

allocated to Home, the remaining half invested domestically. If however, Home started out

with a higher initial aggregate capital stock, Kh
0 , the sum of all initial capital stock in each

industry i, Kh
i0, the marginal adjustment costs paid to augmenting capital stock, in any

sector, would be lower at Home. Home thus commands a greater share of global savings, the

constant of proportionality being the share of Home’s initial capital stock in global initial

capital stock. Note that the result that Foreign allocates part of its savings to Home stems

from their ability to trade multiple goods, and not from adjustment costs. In the one-sector

model with adjustment costs, Foreign not only allocates its domestic savings locally but also

imports capital from Home, as shown later on.16

and the shock small enough so that both countries are required to produce the good.
15Rentals rise for all sectors except the labor-intensive one because of an increase in employment in all

sectors but the first sector, and/or an increase in the relative price pi. Proof in Appendix.
16Adjustment costs are proportional to Ij

i

Kj
i

, which, when equalized, implies that the aggregate investment
ratio of countries are equal to its initial capital stock ratio.
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3.1 Aggregate Savings and Investment

Summing investment, given by Eq. 18, across sectors, and using Proposition 1, country j’s

aggregate investment at t becomes

Ijt =
∑
i

µiη
j
i0ψslY

g
t , (25)

where ψ = φβ/(1+β), sl is the weighted-average labor share, and µi is given by Lemma 1. A

high εjA,t or εjN,t which raises world output, Y g
t , raises investment globally, and in such a way

that more investment is allocated to country j that has a higher initial, weighted-average

capital share,
∑

i µiη
j
i0. In this special case with international trade linkages, investment

comoves.

A graphical exposition offers some basic intuition to these results. Let k̃jt =
∑

iK
j
it/(A

j
tN

j
t )

be the aggregate, effective capital-labor ratio in country j in period t, k̃gt =
∑

i

∑
jK

j
it/
(∑

j A
j
tN

j
t

)
be the world effective capital-labor ratio, and let Y j

t =
∑
pitY

j
it denote j’s domestic nominal

output at t. One can write j’s aggregate investment-to-output ratio at t as a function of its

relative, aggregate capital-labor ratio, denoted as κjt = k̃jt/k̃
g
t :

17

I(κjt) ≡
Ijt

Y j
t

=
ψsl
sl
κjt

+ 1
. (26)

Country j’s share of output allocated to investment, in period t, rises with its relative ag-

gregate capital-effective-labor ratio at t. A high εfN,t or εfA,t that raises the effective labor

force in Foreign in period t, AftN
f
t , relative to that of Home raises Home’s relative aggre-

gate capital-effective-labor ratio, κht , since capital is predetermined and therefore fixed at t.

Greater comparative advantage in capital bids Home to specialize more in capital-intensive

sectors, which raises the relative share of output allocated to investment and reduces the

share of output allocated to labor income. As in the top panel of Figure 1, the investment-

to-output curve is upward sloping.

Analogously, savings-to-output ratio in j can be written as

S(κjt) = ψ

(
1− 1

sl
κjt

+ 1

)
, (27)

17pitY
j
it can be expressed as γiY

g
t
Y j

it

Y g
it

. Since Y jit/Y
g
it = Kj

it/K
g
it = Ñ j

it/Ñ
g
it = ηji0 , and domestic GDP

Y jt =
∑
i piY

j
i =

∑
i 6=1 γiη

j
i0 + γ1

˜
Nj

1
Ng

1
. Wage equalization across sectors in j, (1 − αi)pitY jit/N

j
it = AjtN

j
1t ∀

i 6= 1, implies Ñ j
it = (1− αi)γi/γ1η

j
i0Ñ

g
1 where i 6= 1. Country j’s domestic to world GDP can be expressed

as Y jt =
(
sl

κj
t

+ 1
)∑

i µiη
j
i0Y

g
t , which, combined with Eq. 25 yields Eq. 26, where I(κjt ) ≡ I

j
t /Y

j
t .
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and is downward sloping because greater specialization in labor-intensive goods in any coun-

try raises the share of output allocated to wage income, while reducing the share of output

allocated to investment needs. A country’s supply of savings depends on its capacity to

generate labor income, in this OLG setup. If a country’s production structure is heavily

tilted towards capital-intensive industries, the labor share of domestic output is inevitably

small, and so is the supply of savings. On the other hand, a country which has a produc-

tion structure bent towards labor-intensive sectors is able to generate a large share of wage

income relative to output, and has a high capacity to save.

The I(κjt) and S(κjt) schedules intersect at the point where countries’ capital-labor ratios

are equalized–the point at which domestic savings is just enough to serve its domestic in-

vestment needs, and no net capital flows needs to occur between countries. A positive shock

that reduces j’s relative capital-labor ratio at t, leads to a compositional shift that causes its

supply of savings to rise by more than its investment demand, the difference of which shows

up as a net capital outflow.

Similarly, one can graph the savings and investment curves in the one sector model. In

this case, the investment-GDP curve is downward sloping, as drawn in the second panel of

Figure 1. Lower capital-effective-labor ratios in any country j requires greater investment

in j so that this ratio eventually converges across countries. On the other hand, the savings

rate is a constant when Assumptions 1 (log utility) and 2 (θ = 1) are made. In contrast to

the multi-sector model, j experiences a net capital inflow as its capital-labor ratio falls.

These two figures depict the savings-investment relationship when the composition effect

and the convergence effect are each respectively isolated. The striking difference is the slope

of the investment demand curve, which is negative in the one-sector case but positive in

the multi-sector case. In the general case, where both composition and convergence effects

coexist, the investment-output curve lies somewhere in between—and becomes positively

sloped when the composition effect is stronger and negatively sloped when the convergence

effect is stronger. The main action comes from investment demand and not from the supply

of savings, the reason for which the OLG structure is non-essential. Important factors

governing the relative strength of the two effects are explored in Section 4.3.

3.2 The Price and Quantity of Capital

The evolution of the effective, aggregate capital-labor ratio in region j is characterized by:

ln(k̃jt+1) = lnΘ + +(1− φsl)ln(k̃t
j
) + φslln

(∑
i

µiη
j
i0

)
+ φsl

(
lnÑ g

t − lnÑ
j
t

)
− (εjN,t+1 + εjA,t+1)(28)
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Figure 1: Savings/GDP and Investment/GDP ratio as a function of κjt ,
k̃j

k̃g
. The first panel shows

the multiple sector case, based on closed-form solutions. It assumes that α1 = 0, α2 = 0.3, α3 =
0.5, α4 = 0.9, γi = 0.25 for all i. The second panel shows the simulated results of the one sector
case, based on Eq. 21 when i = 1; α1 = 0.3. In both cases, β = 0.7 and φ = 0.5.
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where Θ is a constant.18 This implies the following propositions:

Proposition 2 ( Path Dependence) The evolution of the k̃jt depends on j’s initial weighted-

average capital-intensity,
∑

i µiη
j
i0; the higher the initial weighted-average capital intensity

in j, the higher the effective capital-labor ratio in j at every point of the transitional path.

The country with the higher initial capital intensity commands lower marginal adjustment

cost paid on investment in that country, and thus occupies a higher share of world investment.

The aggregate price of capital qjt in j is defined as the weighted average of the price of

capital in each sector i 6= 1, the weights being the capital share of that industry in total

capital stock of region j,
Kj
i

Kj . The logarithm of the price of capital in sector i in j evolves

according to:

lnqjit = (1− φsl)lnqji,t−1 + (1− φ)sl(lnÑ
g
t − lnÑ

g
t−1)− lnΘi,

where Θi is a sector-specific constant. This leads to the following proposition:

Proposition 3 (Price of capital) qjt in any region j is an increasing function of a positive

labor force or labor productivity shock if φ < 1, and follows a stationary process if 0 < φ < 1.

Proposition 3 provides conditions under which the price of capital in both countries rises in

response to a labor force boom or a positive shock to labor productivity in any region. If

φ = 1, the case of complete depreciation, the price of capital is constant and equal to 1/a.

In the more interesting case where φ < 1, the price of capital at Home rises in response

to a high εfN,t or εfA,t. If capital can be accumulated (φ > 0), then the price of capital is

stationary. However, if capital stock is fixed over time (φ = 0), as in the Lucas-tree model,

the price of capital is non-stationary. By contrast, in the one sector case, the price of capital

tends to fall at Home when φ < 1, as investment flows abroad to take advantage of higher

investment opportunities.

Proposition 4 Country j’s stock market-capitalization to domestic GDP ratio at t,
∑
i 6=1 q

j
itK

j
i,t+1

Y jt

is increasing in j’s relative capital-labor ratio, k̃jt/k̃
g
t .

Using qjitK
j
i,t+1 = (1/φ)Ijit, this result immediately follows from Eq. 26.19

Corollary 5 The ratio of sector i’s stock market-capitalization to domestic GDP, in any

country j, is increasing in αiγi, and ηi0.

18Θ = a(ψsl/sk
∏
γγi

i (αiγi)αiγi [(1− αi)γi]1−αiγi)φ
19In the one-sector, closed-economy framework of Abel (2003), the stock market-capitalization to domestic

GDP ratio is a constant in the long run.
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Proposition 4 indicates that the smaller the comparative advantage in labor of Home, the

higher its aggregate stock-market value to GDP ratio. This result is consistent with the

sharp rise in the value of stocks in the 1990’s in the U.S. On the other hand, Corollary 5

says that the stock market value of sector i depends on its effective capital-intensity, αiγi,

and the expected share of global output it produces, ηi0.

Aggregate investment is the economic channel through which a labor force boom or a

productivity shock affects the price of capital. The high level of aggregate investment rel-

ative to the capital stock in t, which is predetermined, drives up the price of capital along

the upward-sloping supply curve of capital, Eq. 5, in both countries.

4 The Competing Forces of the “Convergence” and

“Composition” Effects

The previous special case, which isolates the composition effect, leads to factor price equal-

ization after one period, despite the existence of adjustment costs. Investment and asset

prices always comove across countries. However, FPE no longer holds in a case where all

sectors use both capital and labor as inputs to technology, except in the steady state. The

convergence and the composition effect coexist and are competing. Which effect dominates

depends on whether factor intensities are sufficiently different so that specialization patterns

are pronounced enough to induce a large composition effect. If the composition effect domi-

nates, the previous qualitative results on asset prices and financial flows are preserved. The

following quantitative exercise first assumes a two-sector structure before discussing how a

many-sector setting differs.

4.1 General Capital Adjustment Function and Parameter Values

The drawback of the log-linear capital adjustment function is that depreciation and adjust-

ment costs, both of which are captured by the parameter φ, cannot be separated. Therefore,

I henceforward adopt a standard capital-adjustment model in the quantitative exercises (see

footnote 7 for equivalence between the two models).

A realistic calibration of a two-period model clearly has its limitations. If one period

is interpreted to be 20 years, then adjustment costs are inevitably going to be very small,
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if paid evenly over time.20 Capital adjustment costs are widely used in international RBC

models but there is no consensus on the calibration strategy to parameterize them.21 The

strategy adopted in this model is to take a standard adjustment cost parameter value, b = 1,

based on an annual frequency, and compute the amount of capital adjustment that takes

place over twenty years. The parameter b is then chosen, in a twenty year period model, so

that the same amount of capital adjustment takes place as in the annual frequency model

over the same time horizon. Admittedly, no calibration technique of the adjustment cost

parameters will be entirely satisfactory, although it can be shown that the qualitative re-

sults are insensitive to the size of the adjustment costs, and that the quantitative results

are driven to a much larger extent by factor intensity differences than by adjustment costs.

Section 4.3 reports a sensitivity analysis. The discount factor β is set to 0.45 to match the

initial steady-state annual real interest rate of 4%.

The baseline model takes the benchmark case of Cobb-Douglas preferences, i.e. θ = 1.

In this case, γi’s are equal to the share of sector i in the world’s total value added, in an

integrated equilibrium. Estimates of factor intensity shares and γi’s are provided in Cuñat

and Maffezoli (2004). Using OECD Annual National Accounts Detailed Table, they aggre-

gate the value of 28 sectors across 24 OECD countries, and calculate the share of each sector

in total OECD value added. γi’s are then calibrated to match these observed shares. Since

1− αi is just the sector’s labor share in value added, one can use data on compensations of

employees to compute the sectoral labor share. Assuming that production technologies are

identical across countries, the labor share across sectors is taken from U.S. data.22 I aggre-

gate the 28 sectors into one labor-intensive sector and one capital-intensive sector, of which

the capital shares are respectively denoted as αl and αc. I rank the sectors by their capital

intensity and assume that the first 14 sectors are labor-intensive, and the second half capital

intensive. The share of the labor-intensive sector in total value added, γ, is then chosen

such that γ =
∑14

i=1 γi. α
l and αc are calibrated to match the weighted mean of the capital

share of the 28 sectors, s̄k =
∑28

i=1 γiαi = 0.36, and the weighted variance,
∑

i γi(αi − s̄k)2

(the important of which will become evident), which is 0.04 as measured from the 28-sectors

data. The resulting parametrization is γ = 0.61, αl = 0.11, and αc = 0.52.

Although the key results of interest pertain to symmetric countries as well as asymmet-

20Assuming the existence of some adjustment costs, albeit small in size, is necessary since zero adjustment
costs would automatically lead us to the case of indeterminacy of capital stock at the country level.

21For example, Baxter and Crucini (1993) calibrates the elasticity of investment relative to Tobin’s q to
match investment variability in industrial countries. Chari, Kehoe, and McGrattan (2000) calibrates the
parameter to match the relative variability of consumption to output. Kehoe and Perri (2002) targets the
variability of investment.

22Internationally comparable estimates for all sectors and all countries are available only for 1995 and
1996. They assume that factor intensities have not changed significantly over time.
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ric countries, the exercise is done for countries that are meant to mimic a developing and

a developed country. I assume that the only difference between the two countries is their

initial capital-labor ratios. These values are taken from Hall and Jones (1999). As a whole,

developed countries’ capital-labor ratio is about 6 times as large as that of developing coun-

tries in 1988.

4.2 Impulse Response

I consider an experiment in which the effective labor force in South doubles permanently

and unexpectedly. Since capital is fixed for one period, South allocates a greater fraction of

labor to the labor-intensive sector, in order to equalize wages. The higher world supply of

the labor-intensive good causes its price pl to fall, and the price of the capital-intensive good

pc to rise. North shifts resources to the capital-intensive sector, in response to its greater

profitability. While returns to capital rise in both sectors in South, the rate of return to

capital rises in the capital-intensive sector in North, its export sector, and falls in its import

competing sector. The real wage is depressed in South as a result of a greater supply of

labor. In North, the real wage rises with respect to purchases of the import good but falls

with respect to purchases of the export good, so that the overall effect is ambiguous. For

reasonable parameter values, it tends to fall in North.23

The first set of panels in Figure 2 displays the response of key variables. The vertical

axis represents the level of each variable normalized by its initial value. The horizontal axis

represents generations. Investment comoves as South partly finances North’s investment in

the capital-intensive sector. The rise in investment in North and the fall in its savings (as a

result of declining wages) lead to a current account deficit. Higher investment in both coun-

tries bid up the aggregate price of capital globally. However, the price of capital behaves

differently across sectors in each country: while the price of capital rises in both sectors in

South, the price of capital falls in the labor-intensive industry in North as a result of the

downsizing of that sector. North sees an initial trade deficit, due to the increase in invest-

ment, and ultimately, a permanent trade surplus as it pays capital gains and interest income

abroad.

The second set of panels in Figure 2 juxtaposes the response of North in the one-sector

and two-sector case, and brings the two cases into sharp contrast. In the benchmark one-

sector case, North’s GDP, investment and price of capital fall as capital flows from North

to South to take advantage of the latter’s higher returns. Intuitively, since only one capital-

23The impact effect on goods and factor prices are shown analytically in Appendix A.1.
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to-labor ratio is consistent with the steady state in the one-sector case, an increase in labor

in South implies an equivalent scaling up of capital in South in the long run. Since capital

accumulation takes time, in the presence of adjustment costs, North initially finances some

of South’s investment, and runs a current account surplus. It runs a trade deficit to finance

higher consumption in North, while South runs an initial trade surplus. In the long run,

trade is balanced between the two countries.

4.3 When does the composition effect dominate?

When the convergence effect and the composition effect are competing, the result that in-

vestment and asset price comove, while capital flows are “reversed” relies on the composition

effect outweighing the convergence effect. The composition effect is strong when specializa-

tion patterns are pronounced, and the extent of specialization depends on factor intensity

differences across sectors. In the limit where factor intensities converge to the same level,

the multi-sector model yields qualitatively similar results to a one-sector model, and the

convergence effect is isolated. As factor intensities become more disparate, the composition

effect becomes stronger. So how different do factor intensities have to be in order for the

composition effect to prevail?

In a multiple-sector setting, a measure of the dispersion of factor intensities is the

weighted variance of αi, with weights γi capturing the effective size of the sector:

m∑
i=1

(αi − s̄k)2γi

Estimated from the OECD data with 28 sectors, the weighted mean of capital intensity, s̄k,

is 0.36, and the weighted variance is 0.04. Figure 3 shows the results of the response of

North’s investment, at the time of the shock, for various values of the dispersion of factor

intensities in a five-sector case. The experiment that holds fixed the weighted mean while

increasing the weighted variance shows that North’s investment rises with the dispersion

of factor intensities.24 The cutoff weighted-variance, above which North’s investment rises

and below which North’s investment falls, is less than 0.02. This cutoff weighted-variance

is naturally also the point at which the price of capital turns from negative to positive,

24Parameters αi’s and γi’s are chosen so that s̄k = 0.36,
∑m
i=1(αi − s̄k)2γi = 0.04, and

∑
i γ

m
i=1 = 1.

Note that there is one extra degree of freedom in choosing parameters to satisfy a constant weighted mean
and weighted variance, so that there is no unique correspondence between North’s investment level and the
weighted variance. For this reason, only a linear regression line of the simulated responses is plotted, in order
to illustrate the positive relationship between the dispersion of factor intensity and investment in North.
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and the current account turns from surplus to deficit. This shows that as factor intensities

become more similar, the convergence effect dominates, causing investment to fall in North,

and the qualitative results converge to those of the one-sector case. The more different are

factor intensities, the more pronounced are specialization patterns, and the stronger is the

composition effect.

Other parameters

Adjustment costs change the quantitative response of asset prices and the current account

although not their qualitative predictions.25 Table 2 shows that increasing the size of ad-

justment costs causes a higher jump in the price of capital at Home, and induces a smaller

current account deficit as the amount of desired investment falls. Qualitatively, the price of

capital always rises and the current account always falls for Home, so long as factor inten-

sities are sufficiently different. Moreover, the magnitudes of the current account’s responses

are to a much larger extent governed by factor intensity differences than by the change in

the size of the adjustment costs, as can be seen from the various interactions between the

values of b and αc/αl.26

The impact of adjustment costs on the current account is different in the one-sector case.

While higher adjustment costs lead to a smaller current account deficit in North in the two-

sector case, it leads to a greater current account surplus in North in the one sector case. The

reason is that rather than bearing all of the cost of adjusting capital, South imports capital

from North, who is paid a higher price of capital in return.

Further, the results are not very sensitive to the coefficient of relative risk aversion and

the elasticity of substitution. None of these parameters, except for the factor intensity ratio,

matter qualitatively for the main result at hand. The current account pattern of North

running a deficit and South a surplus, along with investment comovement and asset price

comovement are solely governed by the dispersion of capital intensities, which determines

the strength of the composition effect, and the existence of some adjustment costs.

25Adjustment costs are crucial to the extent that they pin down the path of capital at the country level, in
a world of FPE. They provide a scope for international capital flows to meet the rise in investment demand
in the country which shifts resources to capital-intensive sectors. But whether the rise in investment needs is
met domestically or from capital inflows depends on the sizes of inter-sectoral versus international adjustment
costs. In the extreme case where the former approaches infinity, inter-sectoral reallocation of capital satisfies
investment demands. In the other extreme case where the latter approaches infinity, capital inflows from
abroad meet investment needs. This model considers the intermediary case where international adjustment
costs and inter-sectoral adjustment costs are the same, so that both domestic reallocation and international
capital flows play a role.

26In the two-sector case, a straightforward way to guage factor intensity differences is simply the ratio of
the capital shares in the capital-intensive and labor-intensive sectors, here denoted as αc/αl.
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5 Applications and Discussions

The integrated framework developed in this paper is able to deliver a number of new pre-

dictions for a host of issues. Although a thorough treatment of various applications to the

framework is beyond the scope of this paper, this section points to a few important predic-

tions that emerge.

5.1 Globalization and the “Lucas Paradox” Revisited

As originally pointed out by Lucas (1990), large differences in capital-labor ratios may not

imply vast differences in the marginal product of capital (MPK), as poor countries also have

lower endowments of factors complementary with physical capital, such as human capital

and total factor productivity. This has been attributed to be a main reason explaining why

very little capital flows from rich to poor countries.

Over the past decade, a more puzzling phenomenon has emerged: not only has there been

very little capital flowing from rich to poor countries, but flows have been entirely reversed.

If MPK’s are indeed similar, this pattern of “reversal” cannot be reconciled in a standard

neoclassical model. Extant theories that feature contracting imperfections, or models with

incomplete markets limit the flows but do not reverse these flows from poor to rich countries

(Ohanian and Wright (2007)). But dispensing with the standard assumption that inherently

different trading economies can only produce the same, single good (with rich countries only

producing more of it) can go a long way in reconciling with patterns of flows in the data,

without the need to appeal to some type of friction. The following numerical experiment

illustrates how trade and specialization patterns can cause capital to flow ‘upstream’ in the

event of a globalization shock (from autarky to full trade and financial integration). An

important prediction is that we cannot use the similarity in MPK’s across countries to infer

that there will be little financial capital movements across regions when they integrate.

Assume that two countries are initially in autarky. The difference between the industri-

alized North (country n) and the emerging South (country s) is that North features a higher

total factor productivity (TFP). The autarkic equilibrium (described in Appendix A) is one

in which goods and factor prices are determined by their respective aggregate capital-labor
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ratio:

pj,autk ∝ (
Kj

N j
)
∑
i αiγi−αk (29)

wj,aut ∝ Aj(
Kj

N j
)
∑
i αiγi (30)

Rj,aut
k ∝ Aj(

Kj

N j
)
∑
i αiγi−1 (31)

In the initial steady state, returns are pinned down by preferences, which are equalized

across countries. Thus, a higher TFP in North than in South, An > As, implies a higher

capital-labor ratio in North (shown in Appendix A). According to Eq. 29, capital-abundant

North features a lower relative price of capital-intensive goods: (pk
pi

)n,aut < (pk
pi

)s,aut for any

good k > i. Since the international price of good i once countries open up to trade is just

the weighted average of the autarky prices in the two regions, North will see an increase in

the price of all goods i such that pn,auti < ps,auti , or in other words, all goods i ≥ k such that

αk ≥
∑
i

αiγi,

and South will see an increase in the price of goods i < k.27 As a consequence, North be-

comes more specialized in capital-intensive goods and South in labor-intensive goods.

Trade liberalization causes wages to rise in South and to fall in North, in the two-sector

case (analyzed in Appendix A.2). Since wage income accrues to the young consumers, who

are the savers in the economy, aggregate savings rises in South. Insofar as countries shift

their industrial structure in response of trade liberalization, South sees a reduction in its

supply of capital relative to its demand for capital. In this case, the convergence force re-

mains dormant (since initial returns were equalized), and simultaneous trade and financial

liberalization therefore leads to a unambiguous net capital inflow in North, by the composi-

tion effect.28

Trade and specialization patterns can cause the respective marginal product of capital to

diverge as a consequence of industrial restructuring. Therefore, the similarity in the rates of

return to capital prior to financial liberalization is not enough to draw the conclusion that

net capital flows will be precluded. However, an additional implication is that the sequenc-

ing of liberalization can also have differential impact on developing countries. Simultaneous

liberalization may lead to a capital outflow in South, and an asset price drop, but trade lib-

eralization without financial liberalization will prevent such an outflow and lead to an asset

27If (KN )n > (KN )s, pnx < psx iff
∑
αiγi − αk > 0.

28Numerical results in the two-sector case are available upon request.
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price boom. The reason is that a rise in wage income in South, as a consequence of trade

liberalization, raises aggregate savings. Since aggregate savings need to contemporaneously

equal aggregate investment with financial autarky, higher aggregate investment drives up

the price of capital.

5.2 Demographic Divergence and Asset Prices

This framework can also be applied to address the looming “age wave” of industrialized

countries that has garnered much attention from policy makers and academics alike. Just as

some believe that the post-war baby boom and its flow of private savings had fueled the stock

market and sent stock prices soaring in the past two decades, others fear that the imminent

“age wave” that is hitting the industrialized countries will precipitate an “asset meltdown”

as baby boomers start selling their large quantities of stocks for retirement consumption to

a much smaller group of young cohort. Abel (2003), among others, shows that a baby boom

causes an initial increase in the price of capital, followed by a fall.

Yet, the opposite demographic trend is occurring in developing countries. According

to U.N. demographic projections (World Population Prospects: the 2008 Revision), demo-

graphic trends have diverged between industrialized countries and emerging markets since

the mid-1980s, and is likely to continue for the next few decades. The share of working age

population, population aged between 15-59, has increased from 54.3% in 1980 to a projected

figure of more than 62% in 2030 for low and middle-income countries, in contrast to the

decrease from 62% in 1980 to a projected 55% in 2030 for advanced economies. For Jeremy

Siegel, in popular press, the far younger, and rapidly growing developing world can emerge

as a solution to the “age wave crisis”, as they procure the purchasing power needed to pur-

chase assets from the developed world. Closer scrutiny of this argument under the discipline

of a neoclassical framework suggests that this is untenable. If anything, faster labor force

or productivity growth in emerging market would only cause their savings to stay mostly

locally, where marginal product of capital and investment demand is high. It will likely

generate further drops in asset prices in industrialized countries if investment takes place

abroad. Yet, in a world where comparative advantage determines the structure of trade,

and financial capital moves freely, higher labor force and/or labor productivity growth in

emerging markets can potentially help sustain asset prices in an aging North.

One caveat is that labor force booms arising from demographic trends are to some extent

anticipated. In reality labor-force booms are neither completely unexpected (demographic

trends are predictable up to a certain point) nor completely anticipated (migration, female
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labor force participation, labor force reforms), but lie somewhere in between. Figure 4

shows results from the extreme case in which a labor force boom is perfectly anticipated,

and contrasts the predictions of a one-sector case and a two-sector case scenario. The overall

qualitative result on asset prices and capital flows is maintained in the anticipated case,

for the periods after the shock, although its quantitative effect is tempered. The contrast

remains sharp with the one-sector case, whereby the price of capital and investment falls

and mean reverts for North, and the rise in asset prices is entirely accrued to Southern con-

sumers, rather than shared across countries.29

5.3 Protectionism

The previous results rely on an environment where goods market and financial markets are

both perfectly integrated. However, either trade autarky or financial autarky can lead to

vastly different predictions for the current account and asset prices. Consider the following

results:

Result 1: If countries can engage in free goods trade but financial capital is not allowed

to flow across borders (i.e. if trade has to be balanced), then a positive labor force or produc-

tivity shock in South will cause the price of capital to rise in South, and to fall in North.

This result comes from the fact that aggregate savings must equal aggregate domestic

investment in the absence of international movement of financial capital. As North shifts to

capital-intensive sectors, the reduced demand for domestic labor can cause wages to fall in

North (shown in Appendix A.2). Since aggregate savings derive from wage income, aggregate

investment falls and puts downward pressure on the price of capital in North. This implies

that protectionist policies in North can exacerbate the consequences of its shrinking labor

force.

Result 2: If financial capital can flow across borders but countries cannot engage in free

trade in goods, South’s price of capital will rise while North’s price of capital will fall as a

consequence of a positive labor force or productivity shock in South.

29Initially, before the shock occurs, South starts accumulating capital a few periods ahead in expectation
of a labor force boom at t = 4, since capital can only be gradually adjusted in the presence of adjustment
costs. However, at the time of the shock t = 4, South still expands disproportionately more its labor-intensive
sector, since capital is fixed for one period, and to equalize wages across sectors involve allocating more labor
to labor-intensive ones. The composition effect is still present although tempered.
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With the trade channel entirely shut off, a positive labor force or productivity shock in

South will cause no changes in the patterns of specialization, and hence no impetus for capi-

tal flows induced by changes in industrial structure. Capital will flow from North to South to

capture higher investment opportunities, leading to a decline in the price of capital in North.

6 Final Remarks

International commodity trade and asset trade are inherently intertwined processes of glob-

alization, yet the workhorse international-macro model has neglected to analyze them jointly.

The capital-intensity of a country’s export and production structure affects its demand for

financial capital, and financial capital inflows into a country can affect its extent of specializa-

tion in capital-intensive industries. This interaction is key in determining global allocations

of capital and the behavior of asset prices. A simple and yet more realistic enrichment of

the standard model to include multiple sectors thus compels us to reassess the way a variety

of shocks impinge on the world economy.

In the framework that I develop, a novel force that coexists with the convergence force

in shaping global capital flows emerges: capital tends to flow towards countries that become

more specialized in capital-intensive sectors. This implies that the integration of developing

South and industrialized North, or faster labor force/productivity growth in the former can

lead to capital flows from South to North. This stands in sharp contrast to the prediction

of the standard one-sector model, and is consistent with the existing global current account

patterns.

The interaction between goods trade and asset trade is worthy of further investigation.

For example, a natural implication of the framework is that trade liberalization and finan-

cial asset liberalization have differential impact on emerging market’s asset prices. Whereas

simultaneous trade and financial liberalization may cause asset prices to fall in emerging

markets, for the reason that capital flows towards North where the capital-intensity of pro-

duction is higher, trade liberalization alone can cause a rise in asset prices in emerging

markets through its positive impact on wages and aggregate savings.

Looking towards the future, emerging markets’ lagging demographic transitions combined

with faster productivity growth can emerge as a potential remedy to the age mismatch of

the industrialized economies. Higher global demand for North’s assets as it becomes more

capital-intensive can help sustain asset prices despite the imminent reduction of its labor

force. Yet this outcome depends critically on the extent of financial and trade integration

of world economies. Impediments to the free flow of goods and capital among countries,
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along with rising protectionism in certain parts of the world, will inevitably curtail the abil-

ity to share these shocks on a global level. But if we believe that greater interdependence

is the direction towards which the world is heading, all the more important is a synthe-

sized framework that takes into account a comprehensive set of forces that shape our global

economy.
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A Appendix: Initial Equilibrium

The Open Economy: Assuming θ = 1, the integrated equilibrium is one in which a

constant fraction of world resources is spent in each sector: Ñ g
i = γi(1−αi)

sl
Ñ g andKg

i =
γiαi
sk
Kg, where sk =

∑
i αiγi, and sl = 1− sk. In the open-economy steady state, goods price

and factor prices are independent of domestic factor endowments and determined entirely

by world endowments: pi
pj
∝
(
Kg

Ñg

)αj−αi
where Ñ g

i = AnNn
i + AsN s

i . Factor prices are given

by: w ∝ A
(
Kg

Ñg

)∑αiγi
, R ∝

(
Kg

Ñg

)∑αiγi−1

.

Autarky: Assume that North and South differ by total factor productivity, As < An,

and are initially in autarky. The autarkic equilibrium is one in which the equalization of

factor prices across sectors, together with the goods market clearing condition, give rise to

the result that a constant fraction of resources is spent on each sector Ni = γi(1−αi)
sl

N , and

Ki = γiαi
sk
K, and where the absolute price of any good k is pk ∝

(
K
N

)∑
i αiγi−αk .30 Simi-

larly, w ∝ A
(
K
N

)∑
i αiγi , R ∝ A

(
K
N

)∑
i αiγi−1

.31 International goods prices after opening up

to trade is the weighted average of the autarky prices in each country, and therefore trade

liberalization raises all prices of goods k in North such that αk >
∑

i αiγi.

A.1 Key Derivations

Proof of Lemma 1:

With Assumption 2 (log utility), the optimal consumption for any young consumer in j is

cy,jt =
1

1 + β
wjt . (32)

When aggregating the above expression and summing across countries to get aggregate global

consumption of the young, Cy,g
t =

∑
j c

y,j
t N j

t and plugging into the young consumer’s budget

constraint, Eq. 10, gives world investment

Igt =
φβ

1 + β
W g
t =

φβ

1 + β
slY

g
t (33)

30Using the price index 1 =
∏
i p
γi

i and the relative price formula pi

pj
= γi

γj

Yj

Yi
for any i and j, we find

the absolute price for any good k, pk =
∏
i (γk

γi

Yi

Yk
)γi . This leads to Eq. 29, where more precisely, pk =

(sl/sk)sk−αk
∏
i(γk/γi)

−γi(αiγi)αiγi [(1− αi)γi](1−αi)γi (K/N)
∑

i αiγi−αk .
31More precisely, w = Msl

−slsk
−skαk

αk(1 − αk)1−αkA(K/N)sk , and R = M(sk/sl)
sk−1

αk
αk(1 −

αk)1−αkA(K/N)sk−1.
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where Igt =
∑

j

∑
i I

j
it and W g

t =
∑

j w
j
tN

j
t , and Y g

t denotes world nominal output,
∑

i pitY
g
it .

The share of wage income in total world nominal output is denoted as sl where sl =
∑

i γi(1−
αi).

32 With markets being effectively complete, we have the efficient allocation condition

Cy
t

Cy,g
t

=
Co
t+1

Co,g
t+1

(34)

where Cy,j
t = cy,jt N j

t and Co,j
t = co,jt N

j
t . Aggregating the budget constraint Eq. 11 and

summing across countries gives

Co,g
t+1 =

(
sk +

(1− φ)β

1 + β
sl

)
Y g
t , (35)

where sk = 1−sl and is the share of capital income in world output. Plugging this expression,

along with the total world consumption of the young into the standard Euler equation

associated with a Home’s agents’ household’s problem,

u′(cy,ht ) = Et

[
u′(co,jt+1)R

j
i,t+1

]
(36)

for any i = 1...m gives

1 =

 φβ
1+β

W g
t∑

i pi,t+1Y
g
i,t+1

(
sk + (1−φ)β

1+β
sl

) αipi,t+1Y
j
i,t+1 + 1−φ

φ
Iji,t+1

Ijit

 (37)

where cy,ht /co,ht+1 is replaced by Cy,g
t /Co,g

t+1 from Eq.34. Using the notation Ijit = µitηitI
g
t and

Eq. 33 , the above expression becomes

µitηit = Et

[
αiγi

sk + (1−φ)β
1+β

sl

Y h
i,t+1

Y g
i,t+1

+

(1−φ)β
1+β

sl

sk + (1−φ)β
1+β

sl
µi,t+1ηi,t+1

]
(38)

= Et

[
λi
Y h
i,t+1

Y g
i,t+1

+ λµi,t+1ηi,t+1

]
, (39)

where
∑

i λi = 1− λ. Summing the above equation across countries gives

µit = λi + λEt[µi,t+1] (40)

32The assumption of θ = 1 implies that piY
g
i = γi

∑
i piY

g
i . Therefore, global wage income as a share

of world nominal output W g/
∑
i piY

g
i where W g = (1 − αi)piY gi is therefore the share sl ≡ γi(1 − αi).

Analogously, the share of capital income is
∑
i αipiY

g
i is sk =

∑
i γiαi = 1− sl.
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which implies that µi is a constant. Since µi = λi
1−λ , it must be that

µi =
αiγi∑
i αiγi

.

Dividing µi on both sides of Eq. 38, while using µ = λi
1−λ yields

ηit = (1− λ)Et

[
Y h
i,t+1

Y g
i,t+1

]
+ λEt[ηi,t+1] (41)

= (1− λ)
∞∑
k=0

λkEt

[
Y h
i,t+k+1

Y g
i,t+k+1

]
(42)

which corresponds to Eq. 21.

A.2 Factor and Goods Prices

A high εfN,t: The impact effect of a labor force boom in Foreign on factor and goods prices

can be analyzed analytically in the case of θ = 1 in the two-sector case. Denoting hat

variables as percentage changes, we have, in any country j:

ŵj1 = p̂1 − α1N̂
j
1 (43)

ŵj2 = p̂2 − α2N̂
j
2 (44)

R̂j
1 = p̂1 + (1− α1)N̂

j
1 (45)

R̂j
2 = p̂2 + (1− α2)(N̂

j
2 ), (46)

where we assume that εjA,t = 0 for all j. Capital is predetermined and therefore a fixed factor

in period t. Since p̂2 > 0 and p̂1 > 0 following a high a labor force boom in Foreign, only

one configuration of the change in goods and factor prices is possible:

R̂h
2 > p̂2 > ŵh?0 > p̂1 > R̂1 (47)

ˆ
Rf

1 >
ˆ
Rf

2 > p̂2 > 0 > p̂1 > ŵf . (48)

To determine wage behavior at home, first observe that wage equalization within a coun-

try at any point in time implies ŵ1 = ŵ2, which, in conjunction to the condition that

γp̂1 + (1− γ)p̂2 = 0, implies that ŵ2 = (γ − 1)α2(N̂2) − γα1N̂1. The condition that deter-

mines whether wages rise or fall in Home amounts to:
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ŵht < 0⇔
Nh

1,t−1

Nh
2,t−1

<
γ

1− γ
α1

α2

(49)

For standard parameter values, wages tend to fall at Home while it falls unambiguously in

Foreign.

A Globalization Shock: A similar analysis shows that in response to a globalization

shock:

R̂h
2 > p̂2 > 0 > ŵh1 , ŵ

h
2 > p̂1 > R̂h

1 (50)
ˆ
Rf

1 > p̂1 > ŵs1, ŵ
s
2 > 0 > p̂2 > R̂s

2 (51)

where wages falls unambiguously in North, since condition 49 is satisfied in the closed-

economy equilibrium, where
Nh

1

Nh
2

= γ(1−α1)
(1−γ)(1−α2)

(from Appendix A).

B Special Case: A Closed-Form Solution

Proof of Proposition 1:

Proof. Guess that
Kh
it

Kg
it

= ηit, and using Ki,t+1 = aIφitK
1−φ
it ,

Ihit
Ifit

= ηit
(1−ηit) by construction,

Y hi,t+1

Y gi,t+1
=

Kh
i,t+1

Kg
i,t+1

= 1

1+
K
f
i,t+1

Kh
i,t+1

= 1

1+
(1−ηit)φ

η
φ
it

(K
f
it

)1−φ

(Kh
it

)1−φ

= ηit. This shows that if
Kh
it

Kg
it

= ηit, we naturally

have
Kh
i,t+1

Kg
i,t+1

= ηit. By induction,
Kh
i,t+m+1

Kg
i,t+m+1

= ηi,t+m = ηi,t+m−1 = ... = ηi0, for any k ≥ 0, so

that
Y hi,t+m+1

Y gi,t+m+1
= ηi0 ∀k ≥ 0.

This implies that: ηit = λ
∑∞

m=0(1 − λ)kEt[
Kh
i,t+m+1

Kg
i,t+m+1

] = λ
∑∞

m=0(1 − λ)mEt[ηi0] = ηi0,

which proves that the guess ηit = ηi0 is a solution that satisfies the contraction mapping.

A Sufficient condition for diversification in production: The assumption of Cobb-

Douglas demand preferences implies that the output of good 1, Y g
1
′, rises in response to a

labor force boom or a TFP shock, since Y g
i
′ = γi(Y

g
i )′ for all i, where “′” denotes variables

after the shock. This implies that

Nh′
1 +N f ′

1 > Nh
1 +N f

1 . (52)

Since wages fall at Home, from above, we know that (i): ∆k̃i
j
< 0∀i 6= 1, and (ii): ∆Ñh

1 <
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Table 1: Parameters for Simulation
Benchmark Parameter Values

Preferences β = 0.45 γ = 0.61
ρ = 1 θ = 1

Technology αl = 0.52 αc = 0.11
b = 0.2

0,∆
˜
N f

1 > 0,∆Ñ j
i < 0 ∀i 6= 1. For non-specialization to occur, it must be that both

countries produce the most labor-intensive good, good 1, so thatN s′
1 − N s

1 < ε, Nn′
1 > 0.

From Eq. 52,N f ′
1 − N

f
1 < ε ⇔ Nh

1 − Nh′
1 < N f ′

1 − N
f
1 < ε, which implies Nh′

1 > N1 − ε. A

sufficient condition for which Nh′
1 > 0, and hence, diversification in production, is therefore

ε < Nh
1 .

C Tables and Figures
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Figure 2: The response to an unexpected doubling of the labor force in South (Foreign) in
period 1. The first set of panels displays the behavior of key variables in the two countries;
the second set of panels contrasts the behavior of North (Home) in the one sector case and
the two sector.
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Figure 3: This graph shows North’s (Home’s) response to an unexpected doubling of South’s
(Foreign’s)labor force in a 5 sector model, holding constant the weighted-mean

∑
i αiγi, at

0.36, while varying the weighted variance
∑

i(αi − 0.36)2γi.
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Figure 4: This figure contrasts the response of investment in North (Home) to an anticipated
labor force boom in period 4, in the one sector vs. the two-sector case.
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Table 2: Sensitivity Anaysis
Sensitivity to the Adjustment Cost Parameter and Factor Intensities

Two-Sector CA: T=1 q: T=1 T=5
(1) Varying Adjustment Costs

b=0.05 −8.37% 2.96% 0
b= 0.1 −8% 5.04% 0
b= 0.3 −7.04% 9.41% 0.31%
b= 0.5 −6.43% 11.27% 1.12%

(2) Varying Factor Intensity
αc/αl = 1 0.1% −0.1% 0
αc/αl = 3 −4.84% 5.88% 0.1%
αc/αl = 9 −5.06% 6.08% 0.47%

(3) Interaction
High b and high αc/αl −7.57% 16.75% 4.04%
low b and high αc/αl −9.10% 5.45% 0
high b and low αc/αl −2.95% 5.97% 2.85%

(4) Elasticity of Substitution
θ = 0.8 −5.77% 6.29% 0.1%
θ = 4 −6.31% 6.41% 0.08%

(5) Risk Aversion
ρ = 0.8 −6.33% 6.71% 0.17%
ρ = 2 −4.56% 4.4% 0.44%

One-Sector
b=0.1 0.01% −0.3% 0
b= 0.3 0.02% −1% 0
b= 0.5 1.22% −4% 0

Response of North’s (Home’s) current account and the price of capital at different horizons; shock
occurs at T = 1. The first set of results varies b from 0.05 to 0.5, while holding constant
other parameters, in Table 1; The second set of results holds constant all parameters in
Table 1 except the factor intensity ratio, αc/αl; The levels of αc and αl are obtained by
fixing the weighted mean γα1 + (1− γ)αc = 0.36 and setting their ratio to each of the
values above; The third set of results explores interactions between b and αc/αl.
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