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ABSTRACT

Financial Development and the Patterns of International Capital
Flows

We develop a tractable, two-country, overlapping-generations model and
show that cross-country differences in financial development can explain three
recent empirical patterns of international capital flows: Financial capital flows
from relatively poor to relatively rich countries while foreign direct investment
flows in the opposite direction; net capital flows go from poor to rich countries;
despite its negative net international investment position, the US receives a
positive net international investment income. We also explore the welfare and
distributional effects of international capital flows and show that the direction
of capital flows may change along the convergence process of a developing
country.

Matsuyama (Econometrica 2004) argues that, in the presence of credit market
imperfections, financial market globalization may lead to a steady-state
equilibrium in which fundamentally identical countries end up with different
levels of per-capita output. We show that this symmetry-breaking property
depends crucially on the assumption that investment operates on the
extensive rather than the intensive margin.
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1 Introduction

Standard international macroeconomics predicts that capital flows from capital-rich coun-
tries, where the marginal return on investment is low, to capital-poor countries, where
the marginal return is high. Furthermore, there should be no difference between gross
and net capital flows, as capital movements are unidirectional.

The patterns of international capital flows observed in the past 20 years, however,
stand in stark contrast to these predictions (Lane and Milesi-Ferretti, 2001, 2006, 2007).
First, since 1998, the average per-capita income of countries running current account
surpluses has been below that of the deficit countries, i.e., net capital flows have been
“uphill” from poor to rich countries (Prasad, Rajan, and Subramanian, 2006, 2007).
Second, many developing economies, including China, Malaysia, and South Africa, are
net importers of foreign direct investment (hereafter, FDI) and net exporters of financial
capital at the same time, while developed countries such as France, the United Kingdom,
and the United States exhibit the opposite pattern (Ju and Wei, 2007). Third, despite
its negative net international investment position since 1986, the U.S. has been receiving
a positive net investment income until 2005 (Gourinchas and Rey, 2007; Hausmann and
Sturzenegger, 2007; Higgins, Klitgaard, and Tille, 2007).

Recent research offers two main explanations to these empirical facts. Devereux and
Sutherland (2009) and Tille and van Wincoop (2010) focus on the cross-country risk-
sharing investors can achieve by diversifying their portfolios globally. International port-
folio investment is determined by the cross-correlation patterns of aggregate shocks at
the country level. These models do not distinguish between FDI and portfolio equity
investment and, therefore, offer no explanation for the second pattern.

The other strand of literature focuses on domestic financial market imperfections
(Aoki, Benigno, and Kiyotaki, 2009; Caballero, Farhi, and Gourinchas, 2008; Smith and
Valderrama, 2008). Matsuyama (2004) shows that, in the presence of credit market im-
perfections, financial market globalization may lead to a steady-state equilibrium in which
fundamentally identical countries end up with different levels of per capita output, a re-
sult he calls “symmetry breaking”. Furthermore, financial capital flows from poor to rich
countries in the steady state. However, Matsuyama (2004) does not address FDI flows.
Mendoza, Quadrini, and Rios-Rull (2009) analyze the joint determination of financial
capital flows and FDI in a heterogeneous-agent model with uninsurable idiosyncratic en-
dowment and investment risks. The precautionary savings motive plays the crucial role.
Ju and Wei (2007) show in a static model that, when both FDI and financial capital flows
are allowed, all financial capital leaves the country where credit market imperfections are
more severe, while FDI flows into this country. Thus, capital mobility allows investors to

fully bypass the underdeveloped financial system.



Our paper extends the second strand of literature and provides a tractable, two-
country, overlapping-generations model to explain the three recent empirical facts. Our
model builds on the notion that individuals in an economy differ in the productivity (Kiy-
otaki and Moore, 1997). In the frictionless case, all capital would be operated by the most
productive individuals and, the rates of return on loan and equity capital would be equal
to the marginal return on investment. Due to financial frictions, however, individuals are
subject to borrowing constraints. The constraint on the aggregate credit demand has a
general equilibrium effect, keeping the rate of return on loans (hereafter, the loan rate)
lower and the rate of return on equity capital (hereafter, the equity rate) higher than the
marginal return on investment.! Thus, financial frictions distort the two interest rates
and generate an equity premium in this deterministic model.

Following Matsuyama (2004), we take the tightness of the borrowing constraints as
a measure of a country’s level of financial development. In a more financially developed
country, credit contracts can be enforced and borrowers can be monitored more effectively.
Thus, the individuals can borrow more from financial institutions. The two countries
in our model differ fundamentally only in the level of financial development. Under
international financial autarky (hereafter, IFA), interest rates depend on two factors.
First, a lower aggregate capital-labor ratio implies a higher marginal return on investment
and a higher equity and loan rate. We call this the neoclassical effect, because it arises
from the concavity of the neoclassical production function with respect to the capital-
labor ratio. Second, for a given capital-labor ratio, a lower level of financial development
implies a lower aggregate credit demand, which leads to a lower loan rate and a higher
equity rate. We call this the credit-demand effect of financial development. Financial
frictions distort only the interest rates but not production efficiency under IFA in our
model.2 In the steady state, financial development affects the interest rates only via the
credit-demand channel but not the neoclassical channel. That is, the loan rate is higher
while the equity rate is lower in the more financially developed country.

Under full international capital mobility, the more financially developed country re-
ceives net capital inflows and becomes richer than the less financially developed country in

the steady state. Net capital flows are “uphill” from the poor to the rich country.® In the

!The overlapping-generations framework together with certain assumptions ensures that the aggregate
credit supply is perfectly inelastic to the loan rate. Thus, we can isolate the effect of financial frictions on
the aggregate credit demand and on the interest rates. Caballero, Farhi, and Gourinchas (2008) assume

that agents have a constant probability of death, which has the similar effect.
2This is due to the assumption that the less productive users of capital do not have an alternative

production technology except inelastically lending to the productive individuals. In von Hagen and Zhang
(2009), we relax this assumption and, as a result, financial frictions distort production efficiency as well

as interest rates. Our qualitative results still hold but the model then becomes less tractable.
3“Uphill” capital flows occur between two countries with the same level of financial development in



steady state, financial capital to flow from the poor to the rich country, while FDI flows in
the opposite direction. Since the rich country receives a higher return on its FDI than it
pays on its foreign debts, it gets a positive net investment income despite its negative net
position of international investment. Essentially, the more financially developed country
“exports” its financial services in the form of two-way capital flows and receives a positive
net reward. As our first contribution, we show that cross-country differences in financial
development can explain the three empirical facts.

Ju and Wei (2007) assume cross-country differences in factor endowments, financial
developments, corporate governance, and property rights protection to generate two-way
capital flows. In contrast, difference in financial development alone can do that in our
model. The static model of Ju and Wei (2007) is useful for analyzing the immediate im-
pacts of capital account liberalization, but not the transitional and long-run effects, while
our overlapping-generations model facilitates the short-run and the long-run analyses. In
the absence of uncertainty, international capital flows vanish in Devereux and Suther-
land (2009); Mendoza, Quadrini, and Rios-Rull (2009); Tille and van Wincoop (2010).
In contrast, international capital flows still exist in our deterministic model. This way,
we show that differences in financial development rather than uncertainty are the fun-
damental factor driving the recent patterns of international capital flows.* In this sense,
our model shares the similar feature as Caballero, Farhi, and Gourinchas (2008). How-
ever, Caballero, Farhi, and Gourinchas (2008) assume that foreign direct investors from
the more financially developed country have the advantage in capitalizing the investment
revenue in the host country, while we do not need this extra assumption.

We also analyze a scenario where one country is more financially developed and in its
steady state, while the other country is less financially developed and below its steady
state before capital account liberalization. In so doing, we study the interactions of capital
flows and the economic convergence of the second country. We show that, if the initial
capital-labor ratio in the second country is very low, the neoclassical effect dominates the
credit-demand effect so that the loan rate is higher in the second country than in the
first country under IFA and so is the equity rate. Upon capital account liberalization,
both financial capital and FDI flow into the poor country. Thus, capital flows are one-
way and “downhill”. As the capital-labor ratio in the poor country grows over time,
the credit-demand effect begins to dominate the neoclassical effect and financial capital
flows “uphill”, but its size may still be dominated by that of “downhill” FDI. Thus, gross
capital flows are two-way and net capital flows are “downhill”. In both cases, capital

account liberalization facilitates net capital flows into the poor country, which enhances

Matsuyama (2004), while two countries differ in the level of financial development in our model.
4Aggregate or idiosyncratic uncertainty is important for the quantitative purpose in Devereux and

Sutherland (2009); Mendoza, Quadrini, and Rios-Rull (2009); Tille and van Wincoop (2010).



capital accumulation and speeds up its convergence.

As the capital-labor ratio in the poor country grows further, “uphill” financial capital
flows begin to dominate “downhill” FDI. Thus, gross capital flows are two-way and net
capital flows are “uphill”. Since net capital outflows hamper capital accumulation, the
poor country eventually converges to a steady state with a lower capital-labor ratio than
under IFA. As our second contribution, we show that for a developing country which is
below its steady state, the patterns of capital flows may change and even reverse along
its convergence process. More importantly, capital account liberalization may offer this
country a faster capital accumulation in the short run but at the cost of a lower output
level in the long run. In order to reduce or avoid the long-run cost, this country should
liberalize capital account together with promoting financial development.

Financial capital flows affect the owners of credit capital and equity capital in the
opposite way and so do FDI flows. Due to transitional effects, capital flows also affect
the intergenerational income distribution. By pointing out its distributional effect, our
model offers an explanation for why capital account liberalization often encounters both
support and opposition in a given country.

We assume that the mass of individuals who can produce is fixed in each country, while
the size of each production project is endogenously determined. Thus, investment occurs
on the intensive margin instead of the extensive margin as in Matsuyama (2004). We
show that, under various forms of capital mobility, countries with identical fundamentals
have the same, unique, and stable steady state. As our third contribution, we show that
Matsuyama’s symmetry-breaking property depends critically on the assumption of a fixed
size of individual projects and thus, investment occurs on the extensive margin. In our
model, countries with identical fundamentals except the level of financial development
have the same steady-state output level under IFA, but they have different steady-state
levels of output under capital mobility. Thus, capital mobility also breaks the symmetry
in our model, but it does so for the reason different from that in Matsuyama (2004).

The rest of the paper is structured as follows. Section 2 sets up the model under
IFA. Section 3 proves the properties of the steady state and the patterns of international
capital flows under capital mobility. Section 4 concludes with the main findings. Appendix

collects the technical proofs and relevant discussions.

2 The Model under International Financial Autarky

We use an overlapping-generations model closely related to Matsuyama (2004). The
world economy consists of two countries, Home (H) and Foreign (F). There are two types
of goods, a final good, which is internationally tradable and serves as the numeraire,

and a capital good, which is not traded internationally. The price of the capital good in



country ¢ € {H, F'} and period ¢ is denoted by v{. The final good can be either consumed
or transformed into capital goods. At the beginning of each period, final goods Y} are
produced with capital goods K} and labor L! in a Cobb-Douglas fashion. Capital goods
fully depreciate after production. Capital goods and labor are priced at their respective

marginal products in terms of final goods. To summarize,

' KZ « L,L -«
Y = <—t> ( : ) : where a€(0,1), (1)

o 11—«

ViK} = aY} and wiLl = (1—a)Y}. (2)

There is no uncertainty in the economy. In this section, we assume that capital flows are
not allowed between the two countries.

In both countries, the population consists of two generations, the old and the young,
which live for two periods each. There is no population growth and the population size
of each generation in each country is normalized to one. Agents consume only when old.
Young agents are endowed with a unit of labor which they supply inelastically to the
production of final goods L = 1 at the wage rate w! in period ¢. Each generation consists
of two types of agents of mass n and 1 — 7, respectively, which we call entrepreneurs and
workers. Only young entrepreneurs are endowed with the productive projects and it takes
one period to produce capital goods using final goods.

Consider any particular worker born in period t. With no other investment opportunity
available to him®, the worker lends his entire labor income inelastically to the credit market

at a gross interest rate of 7! in period ¢ to finance his consumption in period ¢ + 1,
ity = wirt ®)

Consider any particular entrepreneur born in period ¢. The entrepreneur invests i
units of final goods into his project in period ¢ and produces Ri! units of capital goods in
period ¢ + 1. Given the gross loan rate of r}, he finances the investment i with the debt

i

2t =i — w} and the equity capital, w;. Due to limited commitment problems, however,

he can borrow only against a fraction of the project revenues,
rizi = ri(i; — wy) < 0" Ry, (4)

As in Matsuyama (2004, 2007, 2008), the level of financial development in country i is
measured by 6" € (0,1]. ¢ is higher in countries with more sophisticated financial and

legal systems, better creditor protection, and more liquid asset market. Thus, 6° captures

SExcluding workers from other savings alternatives facilitates the closed-form solution, but it may
seem implausible. von Hagen and Zhang (2009) show that allowing workers to have other investment

opportunity does not change our results qualitatively but the model becomes less tractable.



a wide range of institutional factors.® We assume that the two countries differ only in the
level of financial development, i.e., 0 < 87 < 6F < 1.

Let A\ = ;—2 denote the investment-equity ratio of the entrepreneurial project and I}
denotes the aggregate project investment in country ¢ and period ¢. Under IFA, the credit

market equilibrium condition,
iy —w) = (L=nw;, = I =ni; = w, (5)

implies that aggregate labor income in period ¢ is invested by young entrepreneurs. Thus,
the investment-equity ratio is constant at \i = % and the level of financial development
0" does not affect aggregate investment. Intuitively, the aggregate credit demand is lower
in the country with a lower level of financial development. Given the perfectly inelastic
aggregate credit supply, the credit market clears at a lower loan rate.

After repaying his debt in period ¢t + 1, the entrepreneur gets Rijvj , — riz as net

return. The equity rate is defined as the rate of return on the equity capital (w?),

Ritvl, | —riz . , (1 — .
Bt 18 _ g () S )
n

i
I = -
Wy

Intuitively, for each unit of equity capital invested in the project, the entrepreneur gets

Rovj,, as the marginal return. Additionally, he can borrow (A — 1) = % units of

debt which gives him an extra rate of return, Rvj,, — rj. The term (Rvj , — T})@

captures the leverage effect. In equilibrium, the equity rate should be no less than the
loan rate; otherwise, he would rather lend than borrow. The inequality in (6) is equivalent
to r; < Ruj,, and can be considered as his participation constraint.

If ri < Ro} 41, the entrepreneur borrows to the limit, i.e., he finances the investment

it using 2! = % units of debt and w! units of equity capital in period ¢. After
t . .

repaying the debt in period ¢ + 1, he gets (1 — 0") Ritv,11 as the project return. Given the

i
- 4

investment-equity ratio at \i = L= %, the equity rate has a closed-form solution,
t

i — (1- Qi)RiiU§+1 _ (1- Hi)Rvé_i_l
! wj 7

(7)
Combining equations (6) and (7), we get a closed-form solution for the loan rate,
i Qisz 41

1—n

Ty =
5The pledgeability, 6, can be argued in various forms of agency costs, e.g., costly state verification by

(8)

Townsend (1979), inalienable human capital by Hart and Moore (1994), or unobservable project (effort)
choices by Holmstrom and Tirole (1997). In order to compare our results with Matsuyama (2004),
we minimize the deviation of our model setting from his by choosing this simplest form of borrowing
constraints. The pledgeability of individual projects may depend on idiosyncratic features. As we focus
on the aggregate implications of financial development, we assume that entrepreneurs investing in country

i are subject to the same # for simplicity.



If r{ = Ruj,, the entrepreneur does not borrow to the limit. According to equation (6),
the equity rate is equal to the loan rate, I, = r; = Rvj,,. Lemma 1 summarizes the

interest rate patterns with respect to the level of financial development.

Lemma 1. Let § = 1 —n. For 0 € (0,1], the borrowing constraints are not binding

and Tf = r; = Ruj,,; for 0" € (0, 0), the borrowing constraints are binding and Tt =
(1-6") R, , ; 9" R} ;
"

+1 __ .

Given the labor income w}, the entrepreneur chooses the project investment 4! in period

t to maximize his consumption in period ¢ + 1,

cih = vin Riy — rizf = wil}, (9)
subject to the borrowing constraint (4) and the participation constraint (6). Note that
only one of the two constraints can be strictly binding in equilibrium.

Since aggregate labor income is invested in the entrepreneurial projects in period ¢,

aggregate output of capital goods available for production in period t 4 1 is
K41 = RI! = Ruw. (10)
The market-clearing condition for final goods in period ¢ is
Ci+ I} =Y}, (11)

where C! = nci’e +(1- n)ci’w is the aggregate consumption of the old generation in period
t. We measure the social welfare of the generation born in period ¢ and country 7 using

its aggregate consumption when old, C! 1

Definition 1. Given the level of financial development 0%, a market equilibrium in country
i € {H, F} under IFA is a set of allocations of workers, {c;"'}, entrepreneurs, {ii, zi, ¢/},
and aggregate variables, {Y}, K}, I}, Ci, wi vl  ri, i}, satisfying equations (1)-(5) and (9)-

(11) as well as Lemma 1.

Since the size of the working population is normalized at one, the capital-labor ratio
coincides with the aggregate capital stock. Thus, K} also denotes the capital-labor ratio.
According to equations (1), (2), and (10), the model dynamics can be characterized
by a nonlinear first-order difference equation on wages,
, , K\ Ruwi\*®
w,ﬁ“:(l—a)Y;ﬂrl:( Hl) :( t) ,  where p=
P P

Given «a € (0,1), the phase diagram of wages is concave and starts from the origin. Its

. (12)

dwi ;
Thus, there exists a unique and stable non-zero steady state with the wage at,

Wira = (f) (13)

i a . . .
slope, Wi _ (R> (wi)*~1, converges to +oo for w! — 0 and to 0 for w! — +oo.



where a variable with subscript I F'A denotes its steady-state value under IFA. According
to equations (12) and (13), the wage dynamics are independent of the level of financial
development 0% and, thus, the wage converges to the same steady state in the two countries.
So do aggregate output and capital.

According to Lemma 1, for #° € [1 — n,1], the two interest rates are equal to the
marginal return on investment, rj = I'} = Ruvj , = Ro‘plfo‘z(Kti)a(afl), depending nega-
tively on the capital-labor ratio, K. Thus, the two interest rates are higher in the country
with a lower capital-labor ratio. We call this the neoclassical effect, because it arises from
the concavity of the neoclassical production function with respect to the capital-labor
ratio. The neoclassical effect is independent of the level of financial development.

For §" € (0,1 — n), besides the neoclassical effect, the loan rate is affected positively
by the level of financial development, i = Ruv} +1ﬁ. Given the capital-labor ratio,
the loan rate is higher in the country with a higher 6, reflecting the general equilibrium
effect of the larger aggregate credit demand. We call this the credit-demand effect of
financial development, captured by ﬁ € (0,1). According to equation (6), besides
the neoclassical effect, the equity rate is also affected by the leverage effect. Given the
capital-labor ratio, the spread (Ruvj,, —r}) is lower in the country with a higher 6 so that,

@, the leverage effect is smaller. The equity rate

(1-6)

with the debt-equity ratio constant at

is thus affected negatively by the level of financial development, I'; = R},

Under IFA, the financial frictions in our model do not distort production efficiency, but
they distort the two interest rates * In so doing, financial frictions have a distributional
effect on the welfare of borrowers (entrepreneurs) and lenders (workers).

Aggregate labor income is invested in the entrepreneurial projects in period ¢, I} =
w; = (1—a)Y/, and aggregate output of capital goods has the value of v, K}, = aY/,; in
period ¢ + 1. In the steady state, Y},; = Y} = Y", and the marginal return on investment
is V'R = % = % = p. Plugging it into Lemma 1, we get the steady-state pattern
of interest rates, which is summarized in Proposition 1.

Proposition 1. For §° € (0,1], the two interest rates are independent of the level of
financial development, ' =T = p; for 0° € (0,0), the loan rate rises and the equity rate
(1-6%p

declines in the level of financial development, r* = % <p<Ii= —

Figure 1 shows the steady-state pattern of output, wages, and interest rates, with the

horizontal axis denoting @ € (0, 1], where ¥ = 6 = 1 — 5. Since financial frictions in our

"The equity premium, I'; —r; > 0, in the case of % € (0, ) arises from two factors, i.e., the difference
in productivity and the binding borrowing constraints. For 6 € (0, 0), the constraint on aggregate credit
demand keeps the loan rate lower than the marginal return on investment. The equity premium is the
reward to entrepreneurs’ advantage in productivity. For 6 € (6, 1], the unconstrained aggregate credit

demand raises the loan rate to the marginal return on investment and the equity premium vanishes.
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Figure 1: Steady-State Pattern under IFA

model does not affect production efficiency, aggregate output is independent of 6° and the
marginal return on investment is constant at p. Thus, the cross-country loan rate (equity
rate) differentials only depend on the credit-demand (leverage) effect.

According to Proposition 1, for 07 € [0,0) and 0" € (9§, 1], the loan rate is lower
while the equity rate higher in country H than in county F; for < 07 < ¥ < 1, the
borrowing constraints are not binding in the two countries so that the credit-demand
effect and the leverage effect are muted. Then, the two interest rates coincide with the

marginal return on investment, which is same in the two countries.

3 International Capital Mobility

We consider three scenarios of capital mobility, free mobility of financial capital under
which individuals are allowed to lend abroad but entrepreneurs are not allowed to make
direct investments abroad, free mobility of FDI under which entrepreneurs are allowed to
make direct investments abroad but individuals are not allowed to lend abroad, and full
capital mobility under which individuals are allowed to lend abroad and entrepreneurs are
allowed to make direct investments abroad.

Without loss of generality, we study the case of 0 < 87 < 6% < f, where the borrowing
constraints are binding in the two countries in the steady state under three scenarios of
capital mobility. Appendix B provides a general analysis for §° € (0, 1), where 1 € {H, F'}.

In subsections 3.1, 3.2, and 3.3, we assume that the two countries are in the steady
state under IFA before capital mobility is allowed from period ¢ = 0 on. We analyze
capital flows in the short run and in the long run between two countries with the same
initial output level. The results on the uniqueness and stability of the market equilibrium
before and after capital mobility do not depend on this assumption.

In subsection 3.4, we assume that country F is in the steady state and country H is

below the steady state under IFA before capital mobility is allowed from period ¢t = 0 on.
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We study the interactions between capital flows and economic convergence of country H.

Let Y% and Q! denote the aggregate outflows of financial capital and FDI from country
7 in period ¢, respectively, with negative values indicating capital inflows. Financial capital
outflows reduce the domestic credit supply, (1 —n)w! — Y% while FDI outflows reduce the
aggregate equity capital available for the domestic investment, nw? — Qi. Therefore, FDI
flows raise the aggregate credit demand in the host country and reduce that in the parent
country.® With these changes, the analysis in section 2 carries through for the cases of

capital mobility, due to the linearity of preferences, projects, and borrowing constraints.

3.1 Free Mobility of Financial Capital

The Cobb-Douglas production function implies that

i i -2 i K _p,io1
Uy = (wi) » and I = R E( (+1)° (14)
Free mobility of financial capital equalizes the loan rates across the border, rff = rf’ = r;.
Given the domestic equity capital nw!, the aggregate domestic investment is,
. . . quz
I} = Xinw; = L 15
t Wy L ngth (15)
Using equations (14) and (15) to substitute away I} and v}, ;, we get
i P, o1 Bp
nw, = E(wt-i-l)a - Fwt-i-l' (16)

t
3.1.1 Existence, Uniqueness, and Stability of the Steady State

Let a variable with subscript F'C'F' denote its steady-state value under free flows of finan-

cial capital.

Proposition 2. Given the world loan rate rjqp, there exists a unique and stable non-zero

: i p
steady state with the wage rate at Wreop = Wrra [77 +(1- n)%—i‘;

The solid line and the dash-dotted line in the left panel of figure 2 show the phase
diagrams of wages under IFA and under free mobility of financial capital, respectively,
given a fixed world loan rate at rj = rt,,. In both cases, wages converge monotonically

and globally to a unique and stable steady state (point A).

8In the case of debt default, the project liquidation value depends on the efficiency of the legal
institution, the law enforcement, and the asset market in the host country. Thus, we assume that
entrepreneurs making FDI borrow only from the host country and are subject to the borrowing constraints
there. Alternatively, we can assume that entrepreneurs may borrow only in their parent country no matter
where they invest, since the financial institutions in their parent country have better information on the
credit record, social network, and business activities of the entrepreneurs. The realistic case should be a

hybrid of these two. Our results hold under the two alternative assumptions.

11
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Matsuyama (2004) assumes that the size of every production project is fixed at it = 1,
while the mass of individuals in a country who become entrepreneurs is endogenously
determined. He shows that, at a given world loan rate, free mobility of financial capital
may lead to an equilibrium with multiple steady states. In contrast, we assume that the
mass of entrepreneurs in a country is fixed at 7, while the investment size of any project
it is endogenously determined. Since his model and ours differ only in this one aspect, it
is straightforward to illustrate Matsuyama’s result in the current framework.

The borrowing constraints, if binding, take the same form in both models,

X w; i, i i\
ri(1— Z_Zt) = 0'Rup = 0'R(wy ) ». (17)
t
Lemma 2. Given the world loan rate r}, for wi € (0,1 — 6], the phase diagram of wages
in Matsuyama (2004) described by r}(1 —w!) = HiR(wiJrl)*% is strictly convez, and wi,

, . in]P
monotonically increases in w; with an intercept on the vertical aris at wi , = [i—*R ; for
t
) . . p
wy > 1 — 0", the phase diagram of wages is flat with wy , = <T£> .
t

The solid line in the right panel of figure 2 shows the phase diagram of wages under
[FA in Matsuyama (2004), which is the same as in our model and gives rise to the unique
and stable steady state at point A. The dash-dotted line shows the phase diagram under
free mobility of financial capital in his model, given a fixed world loan rate rj = rt,,.
The phase diagram is convex for wages below a threshold value. Thus, the steady state at
point A becomes unstable under free mobility of financial capital, because the slope of the
phase diagram at point A is larger than one. There are two stable steady states at points
B and G. This implies that countries with the identical fundamentals (including #) and,
thus, the same steady state under IFA may end up with different levels of income under
free mobility of financial capital. Thus, Matsuyama (2004) claims that, in the presence of

credit market imperfections, financial capital flows may result in the symmetry breaking.”

9The symmetry-breaking property depends on the specific value of the world loan rate and the steady-

12



According to equation (17), given a world loan rate and a fixed size of project invest-
ment as in Matsuyama (2004), a marginal increase in the current wage reduces the credit
demand of each borrower, (1—w!), and the debt-investment ratio, j—g =(1- l:—;) = (1—wj}).
More domestic individuals can borrow at the prevailing world loan rate and produce. If
the current wage w! exceeds the level corresponding to point A, the debt-investment ratio
will decrease and more individuals will become entrepreneurs. The higher the current
wage w!, the larger the expansion of aggregate investment and, consequently, the larger
the increase in aggregate output and the wage in the next period. This explains the
convexity of the phase diagram of wages in Matsuyama’s model.

In contrast, given a constant world loan rate and a fixed mass of entrepreneurs in our
model, a marginal increase in the current wage enables entrepreneurs to borrow and invest
more. According to equation (17), the increase in the current investment 7; partially offsets
the negative effect of a marginal increase in the current wage w! on the debt-investment
ratio, j—: =(1- %), and then on the wage in the next period, w! +1- The higher the current
wage, the smaller the investment expansion and, consequently, the smaller the increase
in aggregate output and the wage in the next period. This explains the concavity of the

phase diagram of wages and the uniqueness of the steady state in our model.
3.1.2 Interest Rates and Capital Flows
Proposition 3. There exists a unique world loan rate r; that clears the world credit

H F
TIFATTIFA

market every period. In the steady state, rsqp € (r*, 7554, where r* = 5

Intuitively, given the steady-state loan rates in the two countries under IFA, r&., <

ri% 4, the steady-state loan rate under free mobility of financial capital lies between them.

Proposition 4. Under free mobility of financial capital, if the borrowing constraints are

TR C i (1=09)p Wi i (=09 _ i
binding in country i, I'y = BT In the steady state, I'pcp = === = Iipy-
. .q. . . @ 0° Ro? .
Given the binding borrowing constraints, entrepreneurs use ':—f = —="* units of loans

. . t t
and Z”—z = % units of equity capital to finance a unit of investment in period ¢.
t t

1:i§+@_}:9iR1j§+l+(1—0i)iRv§+l N 1_,~9i: 1Z _9_: (18)
1} 1 T} I I Rvy , i
Given 6, financial capital flows affect the equity rate in two ways. Consider country H.
First, financial capital outflows raise the loan rate and the decline in the spread tends
to reduce the equity rate. Second, financial capital outflows have a general equilibrium
effect, i.e., the decline in the current aggregate investment reduces aggregate output in

period t 4+ 1 and the price of capital goods rises, which tends to raise the equity rate.

state equilibrium may be unique under other values of world loan rate. See Matsuyama (2004) for details.
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Financial capital outflows in period t = 0 reduce the labor income in period t = 1,
(1=09pwi _ (1=6Yp _
‘ no wg n

Iy g4, according to Proposition 4. Thus, in period ¢ = 0, the first effect dominates the

w} < w) = wrpa, and the equity rate is lower in period ¢t = 0, T}, =

second and the equity rate is lower than the steady-state level under IFA. As the economy
converges to the new steady state, the price of capital goods rises further and the equity
rate converges back to the initial level, because the initial effect on the spread is fully

offset by the neoclassical effect over time.

Proposition 5. In the steady state, financial capital flows from country H to country F,

TII}[CF >0> T?CF, where Yoop = (Thep — Trpa) A=nwpop :;:?F and i € {H, F}.

In the steady state, financial capital outflows from country ¢ are proportional to the
steady-state loan-rate differentials under free mobility of financial capital and under IFA.

Since ., < riop < rin,, country H (F) witnesses financial capital outflows (inflows).

3.1.3 Production and Welfare

From period ¢ = 0 on, financial capital flows reduce (raise) aggregate investment in
country H (F). Thus, from period ¢t = 1 on, aggregate output in country H (F) is lower
(higher) than before period t = 0, Y, < Yipa < Y7

Proposition 6. From period t =1 on, Y2 + Y < 2Yp4.

Before period t = 0, aggregate production in the two countries is efficient and identical.
From period ¢t = 0 on, the cross-country resource reallocation due to financial capital flows
lead the world economy away from the efficient allocation. Due to the concave aggregate
production with respect to the capital-labor ratio at the country level, the world output is
lower than before period ¢t = 0, according to the Jensen’s inequality. This also explains the
world output losses in Matsuyama (2004). More generally, this is a typical result of the
theory of second best. Given domestic financial frictions, capital account liberalization
causes financial capital to flow to the country with the higher loan rate rather than to
the country with the higher marginal product of capital.

Since financial frictions do not affect production efficiency, aggregate output in the
steady state is same in the two countries under IFA, even if the two countries have
the different levels of financial development. International capital flows break the initial
symmetry in the two countries in our model similar as in Matsuyama (2004) but for
different reasons. In particular, the levels of financial development in the two countries
are same in Matsuyama (2004) but they are different in our model.

The welfare of individuals born in period ¢ and country 7 is measured by their con-

sumption in period t+ 1. According to Proposition 4, the welfare of entrepreneurs is given

(1-6%)p
n

as ¢ = wili = wi, , reflecting the joint effects of financial capital flows on labor
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income and on the equity rate. From period ¢ = 0 on, due to financial capital flows, the
labor income falls in country H and rises in country F in period t+1, wf_IH < wrpa < wfll.
Thus, entrepreneurs born in country H (F) are strictly worse (better) off than before pe-
riod ¢t = 0, implying that entrepreneurs in the less (more) financially developed country
have a strong incentive to oppose (support) policies favoring financial capital mobility.
The welfare of workers born in period ¢ and country 7 is given by ci’fl = wiri. Given
the predetermined labor income w{, workers born in country H (F) and period ¢t = 0 are
better (worse) off, ¢ = wirs, due to the rise (decline) in the loan rate, rf, , < 7% < rh, ..
From period ¢ = 1 on, financial capital flows affect workers born in country H (F) and
period t, ¢/} = wllrf, negatively (positively) through labor income, wf! < wrpa < wf

and positively (negatively) through the loan rate, 7., < r;i < rip,.

Proposition 7. In comparison with the steady state under IFA, free mobility of financial
capital makes entrepreneurs in country H (F) worse (better) off, while the welfare effects
on workers and at the country level depend on the parameters, especially the levels of

financial development in the two countries.

Table 1 summarizes the long-run welfare impacts on workers under various parameter

constellations'®, where xk = WIM.

Table 1: The Long-Run Welfare Impacts on Workers

H F H F F F
me(—oo,ezjﬁ] KG(%,H /{6(1,3—H] KG(z—H,OO)

H,w H,w

Crcr — CrrA + + ? -
Fow Fow
Crcr — Crra - ? + +

0H 1oF
20F

capital flows in the long run as well as in the short run. Similar results exist for country

If k € (—o0, |, entrepreneurs (workers) in country H lose (benefit) from financial
F. Thus, free mobility of financial capital may affect different individuals in the same
country in the opposite ways.

Since free mobility of financial capital reduces the world output in the steady state,
its welfare effect at the world level is negative and no public transfer policy can achieve a

world-level Pareto improvement in comparison with the case of IFA.

10The conventional values of parameters should be used with cautions in the OLG model. As we focus
here on the qualitative results, we do not take specific positions on the parameter values but offer the
full range of possibilities. Readers who are interested in this issue may decide on which interval x may
belong to. For example, if the capital share is set at o = %, we get kK < 0. Thus, workers in country
F are worse off in the long run. Boyd and Smith (1997) set @ = 0.65 in some example. If so, together
with a reasonable population share of entrepreneurs nn = 20%, we may get x > 1. In this case, workers in

country F are better off in the long run.
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Proposition 8. Workers of different generations born in the same country may be affected
by financial capital flows in opposite ways during the transitional process from IFA to free

mobility of financial capital.

Financial capital outflows make workers born in country H and period ¢ = 0 better
off. According to Table 1, if x > g—;, the decline in labor income dominates the rise in the
loan rate in the long run so that workers are worse off in the long run. Workers of early
and later generations born in country F are also affected in the opposite way. Thus, free

mobility of financial capital may have opposite welfare effects across generations.

3.2 Free Mobility of FDI

The analysis for free mobility of FDI yields a mirror image of that for free mobility of
financial capital. We summarize the results here and appendix A contains the full analysis.

Under free mobility of FDI, there exists a unique and stable steady state with the
wage at whp; = Wrra [1 —n+ nF’FA]p, where a variable with subscript F'DI denotes

its steady-state value under free flows of FDI. In the steady state, the world equity rate

is I'5p; € (C*,TE,,), where I'* = m FDI flows from country F to country H,
O, <0< QF,;, where Qbp; = (I‘*FDI - IFA) nF*FDI and i € {H, F'}. The loan rate
0'p Wipa Oip

has a closed-form solution, r{ = , with the steady-state value r&.,; = T = T

1-n) w!
Initially, aggregate producti(()n T;)n tthe two countries is efficient and identical. From
period ¢ = 0 on, FDI flows raise (reduce) aggregate investment in country H (F) and
aggregate output in country H (F) is higher (lower). According to the Jensen’s inequality,
the cross-country output gap implies a lower world output under free mobility of FDI.
From period ¢ = 0 on, FDI flows make the labor income in country H (F) higher (lower)

than its initial value in period t + 1, wﬁl > Wrpg > wfﬂ Workers born in country H

0'p
1-n)"
Thus, workers in the less (more) financially developed country have a strong incentive to

(F) are better (worse) off than those born before period ¢ = 0, ¢/ = wiri = th(

support (oppose) policies favoring international mobility of FDI.

Given the predetermined labor income wj, entrepreneurs born in country H (F) and
period t = 0 are worse (better) off, ¢2* = wil'%, due to the decline (rise) in the equity rate,
., > T4 >Tf.,. From period t = 1 on, FDI flows affect entrepreneurs born in country
H (F), /¢ v = wil';, positively (negatively) through labor income, w/! > wpa > w{" and

negatively (positively) through the equity rate, I'f., > 't > I'f,.,. Table 2 summarizes

(p=D)n
(1=n)
In comparison with the steady state under IFA, the country-level welfare effect is am-

the long-run welfare impacts on entrepreneurs, where y =

biguous. Since it reduces the world output in the steady state, its world-level welfare effect

is negative and no public transfer policy can achieve a world-level Pareto improvement.
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Table 2: The Long-Run Welfare Impacts on Entrepreneurs

1—9H 41-9F 1—0H 41-9F 1—-0H 1—0H
p € (—o0, 2(1_0H) J | e 2(1—01) A e (1, _1_9F] H< (1_9F ,00)
H, H,
CFD61 - CIFeA - ? + +
Fle Fle
Crpr — Crra + + ? -

3.3 Full Capital Mobility

Full capital mobility equalizes the loan rates and the equity rates across the border,

ril =rf =r; and I'f! = I'f = I';. Using equation (14) to substitute away vj,; from

equation (18), we get

=

< 0. (19)

- R[(1-¢ 0 ow' ow’
(wzﬂ) [( )P+ P]) . Wi <0 Wiy

pl T} ri or; o
3.3.1 Existence, Uniqueness, and Stability of the Steady State

Let a variable with subscript FCM denote its steady-state value under full capital mo-
bility.
Proposition 9. Given the world interest rates vy, and Iy, there is a unique and

) ~ i _ (1-6%)p op 1°
stable non-zero steady state with the wage at Wyoy = Wipa [F*FCM T}CM] .

3.3.2 Interest Rates and Capital Flows

Before period ¢ = 0, the loan rate (the equity rate) is lower (higher) in country H than in
country F. From period t = 0 on, the initial interest rate differentials drive the flows of

financial capital and FDI.

Proposition 10. There exists a unique world loan rate and a unique world equity rate that
clear the world credit market and the world equity market, respectively, in every period.

In the steady state, Tiepy € (Dipa, ) and rcyy € (%, 150 4).

The steady-state loan rate and equity rate under full capital mobility should lie be-

tween their respective values under IFA.

Proposition 11. In the steady state, financial capital flows from country H to country
F, Y., >0>7E., . FDI flows in the opposite direction, Q2. <0< QL.,,, and net
capital flows are from country H to country F, T8 + Q% ., > 0> YL +Qk..,, with

i . i (A=nwho i (T i MW ;
Yronm = (TFCM - T]FA) T iow Qror = (FFCM - FIFA) [ and 1 € {H7 F}

In the steady state, financial capital (FDI) outflows from country ¢ have the same
functional form as under free mobility of financial capital (FDI). Since the credit market

in country F has a larger capacity, net capital flows are from country H to country F.
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3.3.3 Production and Welfare

Proposition 12. In the steady state, net capital flows keep aggregate output in country
H (F) lower (higher) than its steady-state value under IFA, YL, < Yipa < Yoy The

world output is lower than under IFA, YL + Yoy < 2Yira.
The world output losses depend on net capital flows rather than gross capital flows.

Proposition 13. In the steady state, country F' has a negative net international invest-

ment position, Tch + Q?CM < 0, but it receives a positive net investment income,
(rrev — DY pon + Trenr — 1Qpon > 0.

Given the positive equity premium, I'; > 7}, country F earns a higher return on its di-
rect investments abroad than its pays out on foreign debts. Although closed-form solutions
of the interest rates do not exist, we can still prove that 5o Yooy + Do Qecn = 0.

Thus, the net investment income of country F,

(ryom — DY%cm + Tron — D% enr = —(Creoum + Qren) = Yoo + Yo

is fully financed by net capital outflows from country H. Intuitively, country F has a
competitive advantage in financial intermediation. By exporting financial services via

two-way capital flows, it receives a positive net investment income.

Proposition 14. In the steady state, due to the decline (rise) in labor income and the
equity rate in country H (F), entrepreneurs in country H (F) are worse (better) off than
in the steady state under IFA. In addition, country H (F') as a whole is worse (better) off.

Full capital mobility is never an option for country H to make a Pareto improvement
upon the steady-state allocation under IFA. In contrast, full capital mobility is a good
option for country F to make a Pareto improvement, if implemented with some properly
designed public transfer policies. Net capital flows widen the cross-country output gap,
which generates the world output losses. In this case, full capital mobility can never

achieve a Pareto improvement at the world level.

3.4 Capital Mobility and Economic Convergence

We analyze here how full capital mobility affects the economic convergence of country H,
if it is initially below its steady state before period t = 0. The properties of the market
equilibrium under full capital mobility proved in subsection 3.3 do not depend on whether
any country is initially in the steady state. Thus, the convergence path of country H is
always stable and unique under full capital mobility as well as under IFA.

Figure 3 plots the capital-labor ratio in country H against the degree of financial

development and provides an overview of the directions of gross and net capital flows
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during the convergence process to the steady state. The upper bound of figure 3 and the
solid line represent the steady-state values of the capital-labor ratio under IFA and under

full capital mobility, K;r4 and K&, ,, respectively.

KIFA

Figure 3: Full Capital Mobility between Initially Poor and Rich Countries

Suppose that the level of financial development in country H is constant over time
0 < 07 < 0¥ and that country H’s initial capital-labor ratio is at point A. Lemma 1
implies that, under IFA, the equity rate is strictly higher in country H than in country
F. With full capital mobility, FDI flows unambiguously “downhill” from country F to
country H and the equity rates equalize. The direction of financial capital flows, however,
depends on the initial capital-labor ratio, KZ.

Given K at the initial level at point A, the neoclassical effect dominates the credit
demand effect. Under IFA, the loan rate is higher in country H than in country F. With
full capital mobility, both financial capital and FDI flow “Downhill” and One-way.

Over time, the capital-labor ratio in country H rises along the arrow and eventually
crosses a threshold value given by the dash-dotted line. The neoclassical effect is then
dominated by the credit demand effect. Under IFA, the loan rate would be lower in
country H than in country F. With full capital mobility, financial capital flows “uphill”
and FDI flows “downhill”. However, net capital flows are still “Downhill”, while gross
capital flows are Two-way.

As the capital-labor ratio in country H grows further, it crosses a second threshold
value given by the dotted line. Financial capital still flows “uphill” and FDI flows “down-
hill”. However, net capital flows become “Uphill” while gross capital flows are Two-way.
Eventually, the capital-labor ratio reaches its steady state given by the solid line with
two-way gross capital flows and “uphill” net capital flows. In this sense, the phenomenon
of two-way capital flows is a feature of middle-income rather than low-income economies.

Now we may address the costs and benefits of capital account liberalization for a
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developing country converging to its steady state. Suppose that its initial capital-labor
ratio is at point A. Without international capital flows, it would gradually converge to
the level Krrps. With international capital flows, both financial capital and FDI flow
into this country, which speeds up its capital accumulation in the short run. As the
capital-labor ratio rises over time and moves into region D-T, financial capital flows
change the direction from “downhill” to “uphill”. However, the country still receives net
capital inflows and accumulates capital at a faster speed than under IFA. However, as the
capital-labor ratio enters into region U-T, financial capital outflows exceed FDI inflows
and capital accumulation is slower than under IFA. Finally, it converges to a steady
state with a capital-labor ratio smaller than under IFA, K FHCM < Kipy. Starting from a
sufficiently low level of output, capital account liberalization offers a developing country
the short-run benefit of faster capital accumulation but at the long-run cost of a lower
level of output. Since K#.,, increases in 67 the developing country, when liberalizing

capital account, should promote financial development so as to avoid the long-run cost.

4 Conclusion

We develop a tractable, two-country, overlapping-generations model and show that cross-
country differences in financial development can explain three recent empirical character-
istics of international capital flows which have been puzzling. We also show that capital
account liberalization policies may offer a developing country the short-run benefit of
faster capital accumulation but at the long-run cost of a lower level of output. In order to
reduce the cost and exploit the benefit, the developing country should promote its level
of financial development when liberalizing capital account.

We take the level of financial development as given and analyze how differences in
financial development affect capital flows. An obvious and important question is how
economic growth and various forms of capital flows shape the institutional infrastructures,

e.g., the level of financial development. We leave this issue for future research.
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Appendix: not for publication

A Free Mobility of FDI

The equity rates are equalized across the border, I'! = T'F' = I'f. According to the credit
market equilibrium, domestic equity capital and investment in country i are
n)w: A(1 —n)w! 'Ry, (1 —n)wi

; ;o (1= ‘ i i (i i
mei = = and L= N0y - Q) = = s e =

Thus, the project-financing equation can be transformed into

1 — 0'Ruj i (1 —60")Ruj,, (1 —n)w; I (1- gi)szH.

. 1= . 20
T} Iy ’ I} Iy (20)
Using equation (14) to substitute away vy, and I; in equation (20), we get
i P (L=0)pw
(1 =mwy = Hwp)e - TM (21)

A.1 Existence, Uniqueness, and Stability of the Steady State

Let a variable with subscript F'DI denote its steady-state value under free flows of FDI

Proposition 15. There exists a unique and stable non-zero steady state with the wage
i Fi P
rate at Wyppr = Wrra [1 —n+ 77#‘;“;
The solid line and the dash-dotted line in figure 4 show the phase diagrams of wages
under IFA and under free mobility of FDI, respectively, given a fixed world equity rate at
[y =T%, 4. In both cases, the wage converges monotonically and globally to the unique

and stable steady state (point A).
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Figure 4: The Phase Diagram of Wages

A.2 Interest Rates and Capital Flows

Proposition 16. There exists a unique world equity rate that clears the world equity
F;{FAJ'_F;T‘FA
—LEACLEA

market every period. In the steady state, Utp; € (D, TH. ), where ['* =

Given the steady-state equity rate in the two countries under IFA, T'#., > T'f,. | the

steady-state equity rate under free mobility of FDI should lie between them.

Proposition 17. Under free mobility of FDI, if the borrowing constraints are binding in

0ip Wiy i _ O _ i
L= L In the steady state, r%p; = T = TIra-

S
country v, r; = = wi

The proof resembles that of Proposition 4. In the steady-state, the equity-rate effect

and the price-of-capital effect cancel out so that the loan rate is same as under IFA.

Proposition 18. In the steady state, FDI flows from country F to country H, Q.. <

0 < QLop, where Qb = (Tep; — Dipa) nﬁ”;{’ and i € {H, F}.
F

In the steady state, FDI outflows from country ¢ are proportional to the steady-state
equity-rate differentials under free mobility of FDI and under IFA. Since T, > Thop >
't ,, country H (F) has FDI inflows (outflows).

A.3 Production and Welfare

From period ¢t = 0 on, FDI flows raise (reduce) aggregate investment in country H (F).
Thus, from period ¢t = 1 on, aggregate output in country H (F) is higher (lower) than
before period t = 0, Y;# > Yips > V2.

Proposition 19. From period t = 1 on, YT + Y < 2Yp4.
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The proof follows that of Proposition 6. As FDI flows widen the cross-country output
gap, the world output is lower than under IFA, due to the Jensen’s Inequality. The welfare

impacts are discussed briefly in subsection 3.2 and summarized in Proposition 20.

Proposition 20. In comparison with the steady state under IFA, free mobility of FDI
makes workers in country H (F) better (worse) off, while the welfare impacts on en-

trepreneurs and at the country level depend on the parameters.

Proposition 21. Entreprencurs of different generations born in the same country may
be affected by FDI flows in opposite ways during the transitional process from IFA to free
mobility of FDI.

Entrepreneurs born in country H and period ¢ = 0 are worse off, due to the decline

in the equity rate. According to Table 2, for %

dominates the decline in the equity rate in the long run and entrepreneurs born in country

> 1, and the rise in labor income

H are better off in the long run. Entrepreneurs of early and later generations born in
country F may also be affected differently. Thus, free mobility of FDI may have opposite

welfare effects across generations.

B Threshold Values under Capital Mobility

B.1 Free Mobility of Financial Capital

Proposition 22. Given Hli € (0,0), there eists 0% € (0,1 — f—g) as the function of
01 such that for 0F € (07 ,0% 1), the borrowing constraints are binding in both countries

in the steady state; for 0F € (0., 1], the borrowing constraints are binding in country H

but not in country F and the economic allocation is same as that in the case of 0F = 0% .

Figure 5 illustrates these results. The horizontal and vertical axes denote 6 € (0, 1]
and 0 € (0, 1], respectively.

For 01 = 0 i.e., the parameters on the 45 degree line, the loan rates are same in the
two countries under IFA. For 07 € [0, 1] and 6 € [#, 1], i.e., the parameters in region A,
the loan rates are equal to the marginal return on investment, which is same in the two
countries, according to Proposition 1. In these two cases, there are no financial capital
flows even if allowed. The curve splitting regions B and D represents the threshold value
0Lcr as the function of @ described by equation (43). For the parameters on the curve,
the equity rate in country F is equal to the world loan rate, Tk p = G—HJETCF)p = Trop-
Similarly, the curve splitting region B’ and D’ represents the threshold value 0%, as the
function of 8. For the parameters on the curve, the equity rate in country H is equal to
(1-0F-p)p

"

the world loan rate, T . = = Throp-
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Figure 5: Free Mobility of Financial Capital: Threshold Values

Table 3: Financial Capital Flows and Equity Premium in the Steady State

Region | A B B D D'

TH 0| YH@OT) >0 | THO") <0 | (0, THOH)) | (TH(6F),0)
I —r* ] 0 + 0 + +
LE—r 10 0 + + +

Table 3 summarizes the steady-state pattern of financial capital flows and the equity
premium in the five regions of figure 5. Note that T = —Y#. TH(§?) implies that given
the parameters in region B and B’, financial capital flows depend only on & not on 6™,
where i,m € {H, F'} and i # m. The borrowing constraints are strictly binding only if

the equity premium is positive.

B.2 Free Mobility of FDI

Proposition 23. If n € [ d 1), given 0% € (0,0), there exists 0L,, € (0,1) as

142(p+1)

the function of 0% such that for 6 € (07,0%,,), the borrowing constraints are binding in
country F in the steady state; for 0F € (9L ,;, 1], the borrowing constraints are not binding
in country F and the economic allocation is same as that in the case of 0F = 0L,

Ifn e (07%% there exists 0" such that given 0 € [0"7,0), there exists Ok, €
(0,1) as the function of 0 such that for 0F € (0% ,0%,,), the borrowing constraints are
binding in country F in the steady state; for 0F € (0E,;,1], the borrowing constraints
are not binding in country F and the economic allocation is same as that in the case of

0F = 0% ,,,. Given 07 ¢ (O,QH), the borrowing constraints are always binding in country
F for 6% € (67 1].
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Figure 6 illustrates these results in the cases of n < —5- and 1 > —+7 respectively.

1+2P+ 1+29+

The horizontal and vertical axes denote 6 € (0,1] and 6% € (0, 1], respectively.
n(1+2°")<2? n(1+2°")>2°
1 U 1 u
B 0 B 0
A A
D o D &
CH 6,
B’ B’
D’ D’
o 8 1 o 8 1

Figure 6: Free Mobility of FDI: Threshold Values

For 0 = 9 i.e., the parameters on the 45 degree line, the equity rate is same in
the two countries under IFA. For 0% ¢ [0,1] and 0¥ € [0,1], i.e

region A, according to Proposition 1, the equity rates are equal to the marginal return

, the parameters in

on investment, which is same in the two countries. In these two cases, there are no FDI
flows even if allowed. The curve splitting regions B and D represents the threshold value

of 0L, as the function of #7 described by equation (44). For the parameters on the

0L "
f_Dfip =Lepr-
Similarly, the curve splitting regions B’ and D’ represents the threshold value of 0%, as

curve, the loan rate in country F is equal to the world equity rate rk,; =

the function of §¥'. For the parameters on the curve, the loan rate in country H is equal

i H _ 9%p0p
to the world equity rate, 7, = g

_ =
- 1_‘FDI'

Table 4: FDI Flows and Equity Premium in the Steady State

Region | A B B’ D D’

Of 0 | QHOH) <0 | QEOF) >0 | (QE(97),0) | (0,QH(07))
TH —p* | 0 + 0 + +
TF — | 0 0 + + +

Table 4 summarizes the steady-state values of FDI flows and the equity premium in
the five regions. Note that QF =
region B and B’, FDI flows depend only on 6 not on ™, where i,m € {H, F'} and i # m.

The borrowing constraints are strictly binding only if the equity premium is positive.

—QH . QH(6) implies that given the parameters in
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B.3 Full Capital Mobility

Proposition 24. Given 0% € (max{1 — 2n,0},1 — n), there exists a threshold value
0oy = 2(1 —n) — 0% such that for 6F € (0%,0%.,,), the borrowing constraints are
binding in both countries in the steady state; for 0F € (05.,,, 1], the world loan rate and
equity rate are same as the marginal return to investment, I'* = r* = p, in the steady state,
the borrowing constraints are not binding in both countries, and the economic allocation

is same as that in the case of 0 = 0k,

Figure 7 illustrates the results. The horizontal and vertical axes denote 8% € (0, 1]

and 67 € (0, 1], respectively.

] n<0.5 ] n>0.5
‘B ‘ oV ‘ ‘ ‘ ‘ ‘ ‘ oV ‘ ‘
A B A
D 6"
0 0
F " F 5 o
D!
3 B,
D

0 0, 1 0 o, 1

Figure 7: Full Capital Mobility: Threshold Values

For 0 = 6F, i.e., the parameters on the 45 degree line, the loan rates are same in
the two countries under IFA and so are the equity rates. For 87 € [0, 1] and 0% € [0, 1],
i.e., the parameters in region A, according to Proposition 1, the loan rate and the equity
rate under IFA are equal to the marginal return on investment, which is same in the two
countries, 74, , = i1, = p. In these two cases, there are no financial capital flows or FDI
even if allowed. The line splitting region B and D represents the threshold value of 6%,
as the function of ¥, while the line splitting region B’ and D’ represents the threshold
value of #%,,, as the function of ¥. For the parameters on the two lines, the world loan
rate is equal to the world equity rate, r* = I = p.

Table 5 summarizes the steady-state pattern of capital flows and the equity premium
in the five regions of figure 7. Note that T*' = —T# and QF = —Qf. TH(§") and Q7 (0?)
implies that given the parameters in region B and B’, financial capital flows and FDI
depend only on ¢ not on 6™, where i,m € {H, F'} and i # m. The borrowing constraints

are strictly binding only if the equity premium is positive.
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Table 5: Capital Flows and Equity Premium in the Steady State

Region | A B B’ D D’
TH 0 | YHOT) >0 | THOF) <0 | (0,TH(OH)) | (TH(HT),0)
Of 0| QEOF) <0 | QFOF) >0 | (QF(67),0) | (0,QH(07))
0
0

Qf 4 1A 0 + -
I —r* 0 + +

C Proofs of Propositions

Proof of Propositions 2

Proof. Take the world loan rate r; as given. According to equation (16), wj,, can be

: 1
considered as a function of w!. For w! € [0, % (TE) """, take the first derivative of
t

equation (16) with respect to w},

p o1 Bp] dwiy,
= | (w — —, 22
1= |tuti)? - 2] S )
, , Y
According to equation (16), for w; = 0, there is a non-zero solution of wj,, = [97"—5]
t

i1 o
The slope of the phase diagram at the point (0, [G—R} ) is 22 > 0. In other words,

rE 07
; in\” . . .
Wi > (i—f) . Thus, according to equation (22), the phase diagram of wages has the

dw@'_
dwy

L > (. Take the second derivative of equation (16) with respect to wi,

. . . 2 .
P i\t Op] dwiy, dwy L |12 dwiy,

0= |— P — : : — 2 = —
|:ROC (wt-i-l) Tik :| dng + dwz Ra (wt-i-l) ) de%

positive slope,

<0

Thus, the phase diagram of wages is concave for w! € [0, % <r§) 1_a], and wi, ; mono-
t

tonically increases in w; with an intercept on the vertical axis at w;, , = [i—f} .
t

. -
For w; > % (?) e , the marginal return on investment is equal to the world loan
t

rate, Rv! 41 = 77, and, thus, entrepreneurs do not borrow to the limit. The phase diagram
. . p :
of wages w;,; = (vzﬂ)_% = (rﬂ) is flat and independent of wy.
t
The phase diagram of wages is continuous and concave. It crosses the 45 degree line

only once and from the left. There exists a stable and unique non-zero steady state. [
Proof of Lemma 2

Proof. Take the world loan rate 7} as given. For w! € (0,1 — ] and i¢ = 1, take the first

and second derivatives of equation (17) with respect to w?,

;1 dw? pr 1, . idw)
(Wi41)= >0, and, dgz;‘l = ﬁa(wtﬂ)p d;; > 0. (23)
t

t

dwy,, _ pre
dw 0'R
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The phase diagram of wages is convex for w} € (0,1 — ¢]. By setting w{ = 0 in equation
91‘3] r

-
Tt

(17), we get the vertical intercept of the phase diagram of wages at wj,, = [
For w{ > 1 — #° the marginal return on investment is equal to the world loan rate,
Rv! 41 = 77, and, thus, entrepreneurs do not borrow to the limit. The phase diagram of

. : p .
wages Wy, = (U,§+1)7% = (%) is flat and independent of wy. O

Proof of Proposition 3

Proof. The world loan rate is determined by the identity of financial capital flows, T2 +
TF = 0. We first prove the existence of a unique world loan rate clearing the world credit
market every period and then derive the world loan rate in the steady state.

Suppose that the borrowing constraints are binding in country . Given the predeter-
mined w}, equation (16) shows that w},, is a function of r;. Take the first derivative of

equation (16) with respect to r;,

p o1 Opldwy,  0p
0= |- - — .
Ra ) T } ar; " ()
. in\P .
As shown in the proof of Proposition 2, w; ; > (er—f) so that the term in the square

bracket is positive. An increase in the world loan rate enhances financial capital outflows

and reduces domestic investment. Thus, the wage in the next period declines, dﬁ? < 0.
Capital outflows represent the gap between domestic savings and investment,
Y= wi = I} = wp = i)t = (0= i = 0w, (24)
The world credit market equilibrium implies
T vl =0, = (1—n)(wf—|—wf):T%(@Hwﬁqu@Fwﬁrl). (25)

The loan rate in country H is lower than in country F before period t = 0, r&., <
r¥ 4. The world loan rate in period ¢t > 0 must be 77 € (rf.,,rf.,). The proof is by
contradiction. If 7} > rip, > 774, wi,, would be lower than under IFA in both countries,
as % < 0. Thus, equation (25) would not hold. The same argument applies to the
case of r; < rik, < rfp,. Since w;,; monotonically decreases with r}, there is a unique
solution 77 € (rf,, rfy.,) that clears the world credit market and financial capital flows
from country H to F, given the predetermined w/ and w? .

In the next step, we assume that there exists a unique world loan rate in the steady
state and then prove its uniqueness.

. P i \P
Given r*, Proposition 2 shows that the wage in the steady state is w* = <%> (17 + if) .

According to equation (24), financial capital flows in the steady state are

(1—n)uw'
;r.*

%

R [ R I A G (26)

r
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According to equation (25), the world loan rate in the steady state is determined by

0Fp
H F_ = " _w! ripa =" _ (0 +07p\’
T + T = 07 or, — oH, — or, ~ 0 s aF. . (27)
el B = Tira nr*+6%p

For 0 < 0% < §F < 6, the right-hand side of equation (27) is less than one,

TF —T’*

IFA * x F

ol <1, = re( rFra)
IFA

Let R(r*) = "ipaTtiEa ] and R(r*) = [1 — (gFfoH)pr denote the left-hand and the

r*—ri nr*+0Fp
right-hand sides of equation (27) as the functions of r*. For r* € (r*,ri%,),

Thus, RX(r*) decreases while R(r*) increases monotonically in r*; the two functions cross

once and only once at r* € (r*,rf}.,). Therefore, there exists a unique steady state. [
Proof of Proposition 4

Proof. Under free mobility of financial capital, if the borrowing constraints are binding

in country 7, the equity rate is I} = %. Using equations (14) and (15), we can
_0Rve
o o
rewrite the equity rate as '} = (=89 Rviy (1_7?% D1 H
nw} Wt
{Ig(“’%-ﬂ)‘l"}
Proof of Proposition 5
Proof. See the proof of Proposition 3 and equation (26). [
Proof of Proposition 6
Proof. Let a; = wiref and b, = W L Y Ghere t = 0,1,2,3 According to
’ t = 2wipa t = 2wipa wrra’ Py e &

Proposition 5 and the aggregate resource constraint in country H, 0 < TH < wi ., we
get by € (0,a4). In period t > 0, the aggregate project investment in country H and in
country F are I = wll — TH = (a; — b)wip, and I} = wl' + TH = (a; + by)wip,,
respectively. Given the share of capital goods in the aggregate production, o € (0, 1), and
b, € (0,ay), the world-average wage in period ¢ + 1 can be reformulated into a condensed
form with the following property,

wil, twfl, (R) [utﬂ)a (1)

2 P 2

(CLt — bt)a + ((It + bt)a
2

} & ay = < (@), (28)
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where the last inequality sign results from the Jensen’s Inequality. The wage in period
t = 0 is same in the two countries, wl! = wl = wrpa, and, thus, ag = 1. From period 0
on, financial capital flows are allowed. According to the inequality in equation (28), we

get a; < 1. For t =1,2,3, ..., given b; € (0,a;), we have a;11 < (a;)* and, thus, the time

H F

series of a, is below 1, or equivalently, “ ;wt < wrra. Thus, the world output is smaller
H F

than before period ¢t = 0, V;# + Y,/ = wtlj;}t <zues —yH 4+ YL O

Proof of Proposition 7
Proof. 1f the borrowing constraints are binding, the steady-state workers’ consumption is
) ) R\’ )
AV — iyt = (_) (r*n + Hzp)P (T*)I—P7
p

dlné™  r*n+60p—6p°
dr=  (r'n+0ip)r*

As an analytical solution of the world loan rate is not obtainable, we provide sufficient
conditions for the welfare changes as follows.

Let k = =00 Eyaluate el af p* = ri, and r* = rf,. For k < 1,

dr*
H,w . . . .
« F dlnc # > 0 implies that workers born in country H is better off
TT=TIFA dr IFA

in the long run than before period ¢ = 0 since the positive loan rate effect dominates the

dln v - dln v
dr* r*=ripa dr*

born in country H is worse off in the long run since the negative wage effect dominates;

r*=r

negative wage effect; for k > z—}FI, r <0 implies that workers

r*=r

for k € (1, g—;), the numerical solutions are needed for the welfare evaluation.

dln cFhw 0H+0F  dincHw
dr* 208 dr*

r=r+ > 0 implies that workers born in country F is worse off in the long run

Evaluate >

dln v
dr*

than before period ¢t = 0 since the negative loan rate effect dominates the positive wage

F,w F,w . . .
effect; for k > 1, dh:lf* - dh;f* == < 0 implies that workers born in country
0 +oF

F is better off in the long run since the positive wage effect dominates; for k € (557, 1),

* * * F
at v = r* and r* = rjp,. For k < —

the numerical solutions are required for the welfare evaluation.

Social welfare in country ¢ in the steady state is
C" = nc + (1 — )™ = w' [l + (1 — n)r*]

N (%)p (r'n+0'p)" (r)[(1 = 0")p + (1 — n)r],

dIn C! np p 1—n

— — -+ - .
dr* rn+0p = (1—=0)p+ (1—n)r*

dlnCH * _ o.H * _ .F 0H 1 dinCH dlnCH
S atr =rppand 7 = ryp,. Forp € (0, m], T’r*:rIFA d7~—*|r*=rIHFA

> 0 implies that the workers” welfare gains dominate the welfare losses of entrepreneurs

Evaluate

and hence, country H as a whole benefits from free mobility of financial capital; for

OF [0 +n(oF —01)] dlnCH dlnCH
P € lampemmrer—amy ) “ar b=t dr+

r <0 implies that both workers

* —,
T 71"[
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and entrepreneurs are worse off or the workers’ welfare gains are dominated by the wel-
fare losses of entrepreneurs and hence, country H as a whole loses from free mobility of

financial capital; for p € (%, (le_Fn[?;{H—?f(:;ﬁZZ})]

), the numerical solutions are required for

the welfare evaluation.

2(1—1n) 2
oF {1_ (QFEGH)}

dlnC¥
? dr*

dinC¥

Evaluate g
T

F

oH 1oF |:9F_ n(GF**‘)H)}
] T*:TIFA

at r* = r*and r* = rf, . Forp € (0,

dlnC¥
> dinc

workers’ welfare gains are dominated by the welfare losses of entrepreneurs and hence,
9F

et
r <0 implies that the workers’ welfare gains dominate the wel-

*
s 77‘1

== > 0 implies that both workers and entrepreneurs are worse off or the

country F as a whole loses from free mobility of financial capital; for p € |

dlnC¥ dinCF
dr* dr*

fare losses of entrepreneurs and hence, country H as a whole benefits from free mobility

o 1o {QF_n(GF—GH)}
( 2(1—n) 2

oF [1_ (9F;9H)]

for the welfare evaluation. O

00),

r¥=r* <

of financial capital; for p € , %), the numerical solutions are required

Proof of Proposition 9

Proof. According to equation (19), wj , is determined only by I'; and r;. The phase

diagram of wages is flat and crosses the 45 degree line only once and from the left. m
Proof of Proposition 10

Proof. The world equity rate I'} is determined by the identity of FDI flows, Qf + QF =0
and the world loan rate r; by Y+ = 0. We first prove the existence of a unique world
equity (loan) rate and clearing the world equity (credit) market every period. Then, we
derive the world interest rates in the steady state.

According to the domestic credit market equilibrium and the Cobb-Douglas production

function, FDI and financial capital flows are solved as

i i i Al i i i P, L
At (nwy — ) = )\z—_tl (1 =nw, =T} =1} = E(wt“)a’ (29)
¢

i i 1—6)p i

Q= nw; — %wt—l—h (30)
t

i i eiP i

Ti= (1 —-nw; — T_*wt+17 (31)
t
i i i i i P \L

O+ T =w; — I :wt_ﬁ(wtﬂ)“- (32)

Given the world interest rates at I'; and r; and the predetermined labor income wj, wj,; is

uniquely determined under full capital mobility and so are T! and Q. Take first derivative
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of equations (30) and (31) with respect to the two interest rates, respectively,

a, _ (1-00p ;  (1-0)pdwi, @  (1-0)pdwi,

_ _ 0 - >0
ary ~ (T e Ty dr; dr? Ty drr
d_Ti _ 0'p Wi @dwiﬂ =0 dY! _ 0'p dwi, -
dry ()2 ey drp T ary ~ rodry

Y: and €2} increase monotonically in I'; and r;. By contradiction, we can prove the
existence and the uniqueness of the world interest rates as I'; € (I'f 4, '%.,) and r} €
(rf. 4, rFa4). Given wi, the world interest rates I'; and r} are uniquely determined by the
two equilibrium conditions, i.e., Qf + QF =0 and TH + TF =0,

n(wf +wl) = £ {(1 —0"\R? (1 — " + ﬁ)p+ (1—-6")R? (1 - +fﬂ :

o * * * *
Iy I T I T

1—6" 9o\ 1—60F  9F\*
- +uf) = Lo (L DY e (R DT

* * *
t I'; Ty I'; Ty

In the next step, we assume that there exists a unique world loan rate and a unique world
equity rate in the steady state and then prove that they are indeed unique.
In the steady state, w,, = w;. According to equations (30) and (31), the equilibrium

conditions of FDI and financial capital flows, Q7 +QF = TH + TF = 0, are rewritten as,

p— G5 1 e (1 p)

(1*9’1')p_77 —wF (1_n)_9Hp’ (33)
F* /r*
(07 —0™)p (0" —0")p
(p—nl™*) —6"p (L—mn)r=—=0"p
1—
(p—nl*) =0"p=(1—ny*—0"p, = I"= % - Tnﬂ (35)
In the case of the binding borrowing constraints, 8(1;;%“ = i(;zlfi)r*) > 0 implies wf <

w’. According to equation (33),
_ =M 0Fp _ (q _ H
=rt-n (=T W

Thus, the steady-state values of the world equity rate and the world loan rate are I'* €
(044, ) and r* € (r*,r¥,), respectively.
) i i]P . .
Substitute equation (35) and w* = RF [1;—9 + 9—} into equation (33), r* solves,
t

Tt

QF o QH QF . QH P
( = )H—lz 1—% (36)
(L—n)= -0 %71—1—6’
p
Let N(r*) = % — 1 and R(r*) = [1 - %] denote the functions of r*

defined by the left-hand and the right-hand sides of equation (36). Given 0 > 6% and

33



r* e (r*,rip,), we get

In the steady state, there exists a unique world loan rate 7* € (r*,rf.,) that solves

equation (36). So does the world equity rate, according to equation (35). O]
Proof of Proposition 11

Proof. See the proofs of Propositions 10 and 12. O
Proof of Proposition 12

Proof. According to equations (30) and (31), the steady-state values of FDI and financial
(A—nuw’

r*

capital flows are 0 = (T* —T"%,,) ”F—qf and Y9 = (r* —ri.,)

r* € (r*,rf. ), financial capital flows from country H to country F, T# > 0 > T¥; since
I* € (I'fu,,I'*), FDI flows in the opposite direction, Q < 0 < QF. The direction of

capital flows is same as under free mobility of FDI and financial capital, respectively.

, respectively. Since

According to equations (32), net capital flows are Q' + T = w' [1 - %(w")ﬂ in the
steady state. The identity of net capital flows Q7 + T# + QF 4+ T = 0 implies
3w [1 - ﬁ(wi)%} —0 = [1 - ﬁ(wH)%] [1 - ﬁ(wF)ﬂ <0. (37
: R R R
ie{H,F}
If I'* > r*, the borrowing constraints are binding and the steady-state wage is lower in
country H than in countrylF, wi < wf. Thusl, 1-— %(wH)% >1-— %(wF)%. According to
equation (37), 1 — £(w")» > 0> 1 — £(w")» and net capital flows are from country H
to country F in the steady state, Q7 + TH# > 0 > QF + TF,
If I' = r*, the borrowing constraints are not binding and the steady-state wage is
: p . .
same in the two countries with zero net capital flows, w* = (%) and Q' 4+ T* = 0.
Economic allocation is almost same as under IFA except that the interest rates in country

H are different, IT* = p < T, and r* = p > ri, . O
Proof of Proposition 13

Proof. According to equations (30) and (31), in the steady state, 7*T? + T*Qf = w[(1 —
n)r* + nI'*] — pw'. According to equation (35), we get r*YT* + I'*Q" = 0. This way,
as a net debtor, T + QF < 0, country F receives a positive net investment income,
NITF = (r—1)TF+ (T —-1)QF = 0—(TF+QF) > 0. Intuitively, the net interest income
received by entrepreneurs from investing abroad, |(I'* — 1)Q| dominates the net interest

income paid to foreign workers, |(r* — 1)TT|, due to the positive equity premium. ]
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Proof of Proposition 14

Proof. According to Proposition 12, wf.,, < wip, < wksy,. Given the world equity
rate [poyy € (TFp4, LF), entrepreneurs born in country H (F) are worse (better) off in the
long run than before period ¢t = 0, due to the declines (increases) in the wage and in the
equity rate, ¢ = w'I™.

In the steady state, social welfare in country i is C* = nc + (1 — n)c™* = w'[nl* +
(1 —n)r*]. According to equation (35), social welfare is proportional to aggregate labor
income, C* = w'p. Due to net capital flows, aggregate investment in country H (F) is

lower and so are the aggregate labor income and social welfare. O
Proof of Proposition 15

Proof. Take the world equity rate I'; as given. According to equation (21), wj, , is consid-
1
ered as a function of w!. For w! € [0, % (%) o ), the marginal return on investment
t

is equal to the world equity rate, Rvj,, = I';, and, thus, entrepreneurs do not borrow to

2\7 . .
) , independent of wy.

the limit. The phase diagram of wages is flat at wj , = (F—*
t

1

For wj > % (%) ™" take the first derivative of equation (21) with respect to w?,

p ooy (- ei)/)} dwy (38)

1 — = [ — ¢ P — — .

1

. i 1i—a . X . 14
For w; = % (%) "™ there is a non-zero solution Wi, = (%) . The slope of the

1
i e P .
phase diagram at the point (% (%) e (%) ) is % > 0. In other words,

; in\” . . . .
Wiy 2> (%) . Thus, according to equation (38), the phase diagram has the positive

t

slope, dsitl > (0. Take the second derivative of equation (21) with respect to w},
t
p oot (1=8)p] dwgy, dwy 1 P2 dwy gy
0= | (w! — : : —(w; a, = — <.
{Rawt“)p o | e T\ ) Ra() 2w

1
. . i Qip E -« i .
The phase diagram of wages is concave for w; > R (rg) and wj; monotonically
increases in wy.
The phase diagram of wages is continuous and concave. It crosses the 45 degree line

only once and from the left. There exists a stable and unique non-zero steady state. [
Proof of Proposition 16

Proof. The world equity rate is determined by the identity of FDI flows, QF + QF = 0.
We first prove the existence of a unique world equity rate clearing the world equity market

every period and then derive the world equity rate in the steady state.
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Suppose that the borrowing constraints are binding in country ¢. Given the predeter-
mined wy;, equation (21) shows that wj,, is a function of I';. Take the first derivative of
equation (21) with respect to I},

e (=0 dwi,  (1-6)p
0= | Rair) r; | dy @)

P
%) so that the term in square brackets
t

is positive. An increase in the world equity rate enhances FDI outflows and reduces the

As shown in the proof of Proposition 15, w},; > (

domestic investment. Thus, the wage in the next period declines, i .

dr;
Capital outflows represent the gap between domestic savings and investment,
O — i — i — i PN z’_Pl_Hz‘ i 39
t = Wy — L = Wy E(wt+1)“ = nNwy ﬁ( )Wy (39)
t

The world equity market equilibrium implies

P
QtH + Qf =0, = n(wfl + wf) =Ts [(1 — OH)wfil +(1— HF)wiLJ ) (40)
t

The equity rate in country H is higher than in country F before period t = 0, I'f,, >
4., Given the predetermined wage wf and w/’, the world equity rate in period ¢
must be 'y € (I'f,,, T ,) and FDI flows from country F to country H. The proof is by
contradiction similar as in the proof of Proposition 3.

In the next step, we assume that there exists a unique world equity rate in the steady
state and then prove its uniqueness.

Given I'*, Proposition 15 shows the steady-state wage w' = <E>p [(1 —n)+ w] g

p r=
According to equation (39), FDI flows in the steady state are
i i 1—09p i * T
V=w [77_%] = Q' =(I"- IFA)F' (41)

According to equation (40), the world equity rate in the steady state is determined by

[ — _(1 07 )p H * FF r* 1—9H p
) 7] ’ . F : 2
(1797)P [* wt I?pq—I |*—|——110np

For 67 € (0,0) and 0¥ > 6 the right-hand side of equation (42) is larger than one,

I —Tlra

S | I e (I, T ).
TH T+ ; or € (L, TTra)

- P
Let X(I'™) = %—E?“ — 1 and R(I'™) = |1+ % denote the left-hand

and the right-hand sides of equation (42) as the functions of I'*. For I'* € (I'*, T4, ),
N(T") > 0> R(I'™),
NI =IT")=0<RI" =1,
N([* =T1pa) — 00 > R(I* =Trpy).
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N(I"*) decreases while R(I'*) increases monotonically in I'*; the two functions cross once

and only once at I'* € (I'*, T2, ,). Thus, there exists a unique non-zero steady state. [J
Proof of Proposition 18

Proof. See the proof of Proposition 16 and equation (41). n
Proof of Proposition 20

Proof. 1If the borrowing constraints are binding, the steady-state consumption of en-

trepreneurs is

e = Wi = <§> [F*(l —n)+ (1 - ei)p}p (),
dinc™  T*(1—n)+ (1-6")p(1—p)
dr+ [[*(1—=n) + (1= 0")p]*

As the analytical solution of the world equity rate is not obtainable, we provide the
sufficient conditions of welfare changes as follows.
_ ncHse _9H _oF
Let p = %. Evaluate % at I* =T, and T* = I'*. For pu < %,
H,e H,e . . . .
dlzlf* re=r > dlzlf* r-—r+= > 0 implies that entrepreneurs born in country H is worse
off in the long run than under before period ¢ = 0, since the negative equity rate effect

dlncH-e dln e
dJre ID*=I* < T gp
that entrepreneurs born in country H is better off in the long run since the positive wage

(1-0")+(1-0F) 1
2(1-0H)

dominates the positive wage effect; for u > 1, re—r# <0 implies

effect dominates; for u € ( ), the numerical solutions are required for the

welfare evaluation.

Evaluate 48¢™ at T* = I'fL., and I = T4,,. For u < 1, we get 4™
‘“3—155’8 r=rf,, = 0, implying that entrepreneurs born in country F is better off in the
long run since the positive equity rate effect dominates the negative wage effect; for

1—0H dln e dln e
B2 g, We get “im—|porr < T

in country F is worse off in the long run since the the negative wage effect dominates; for

e (1, %, 1), the numerical solutions are required for the welfare evaluation.

D=y >

peri <0, implying that entrepreneurs born

Social welfare of country ¢ in the steady state is
CF = 4 (L= )™ = w4 (L )]

- (%)p [T*(1—=n) + (1 —6)p]” (I*)P(nI* + 6'p),

dinC" _ (L=n)p p U

. + ——
dr 1—m)+(1—-60)p I nl*+6p

dlnCH * * * 2—9H _gF)[2—9H _gF 1 pn(gF —pH
Eval}{late nl— at FH = T}, and I* = I*. For p e (0, S0 o=,
dinC dinC

S lpe=rz > “gp—|r+=r~ = 0 implies that the welfare loss of entrepreneurs dominates

the welfare gains of workers and hence, country H as a whole loses in the long run from
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dlnCH

dlnCH
r=r* < ~gr~

dr=
both workers and entrepreneurs are better off or the workers’ welfare gains dominate

free mobility of FDI; for p € [1’779}[,00),

r-—r# < 0 implies that

the welfare losses of entrepreneurs and hence, country H as a whole benefits in the long

run from free mobility of FDI; for p € ((2_9H2_(fi)9[§;§:__£§tgg; _QH)], 1_719H), the numerical

solutions are required for the welfare evaluation.

F _oH F
Evaluate 42— at I'* = I'l}., and I'* = I'f,,. For p € (0, 17;’ ], 4o
dinC¥

g \e=rF > 0 implies that the welfare gains of entrepreneurs dominates the welfare
losses of workers and hence, country F as a whole benefits in the long run from free mobility

1-0H)[1-0H —n(oF —0H" nCF nCF
of FDI; for p € [( n(lz[eF)(l_i_enF(‘_gH) )],oo), dldT(f r+=rf, < dldrg

that both workers and entrepreneurs are worse off or the welfare gains of entrepreneurs is

= I‘IFA >

. < 0 impli

dominated by the welfare losses of workers and hence, country F as a whole loses in the

long run from free mobility of FDI; for p € (2 QF, (1= Q(T)[;Fﬁlf;glg‘aFgHe)H ]

solutions are required for the welfare evaluation. O

), the numerical

Proof of Proposition 22

Proof. According to Proposition 4, if the borrowing constraints are binding in the two
(1-6Yp
B n

has the same form as under IFA. Given 0 € (0,0) and 07 = 0L, the equity rate

countries under free mobility of financial capital, the steady-state equity rate I'! =

in country F is equal to the world loan rate and the borrowing constraints are weakly

p(1— GFCF) ¥

binding in the steady state, I't’ = . r*. Thus, 0k, is the solution to the

following equation,

950F — (1= 05cr)

= (1= Opcp +07)". (43)
= — 0Fcp) — 0
— _ Opep—t" OF H
Let R(0E,,) = =g g L and R(OE ) = (1 — 0E,, + 01)? denote the left-hand
p FCF

and the right-hand sides of equation (43) as the functions of 0% . For 05, € (0,1— ?—f_I;l),

N (Orcr) > 0> R (Orcr),
R(Opcp =0) =0 < (n+07)" = R(Opcp = 0),
B eHn QH p -~
R(Opcr =1 - E> — 400 > <E) =R(Opcp=1—+—
Thus, R(6E ;) monotonically increases while R(#%,) monotonically decreases in 6F;

the two functions cross once and only once for 6%, € (6,1 — f—g) Therefore, the
threshold value of 0%, € (0,1 — %Z) exists and is unique.
For 6F € (0E 5, 1], TT = r* in the steady state and the borrowing constraints are not

binding in country F. The economic allocation is same as in the case of §F = 6L,,.. O

Proof of Proposition 23
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Proof. If the borrowing constraints are binding in the two countries under free mobility
of FDI, the steady-state loan rate r® = (191—"17)

that given 0 € (0,0) and 0¥ = 6%, the borrowing constraints are binding and the loan

has the same form as under IFA. Suppose

rate in country F is equal to the world equity rate, rf" = f—i% = I'*. Substitute it into

equation (42),

(1 _nn)((ll__giIF)Di)an (1+0ppr — 0")". (44)

1), given 6 € (0,0), there exist a 6%, € (,1) that solve
), there exists a 0 that solves equation (45),

It can be shown for n € [1+2P+1’

equation (44). For n € (0

) 1+2p+1
Ui H
=(2—0")". 45
Ty 27" )
For 0% ¢ [9",0), there exists AL, that solves equation (44); for 0 € (0,0"), the
borrowing constraints are always binding in country F for 67 € (9% 1]. O

Proof of Proposition 24

Proof. Suppose that for 07 € (max{1 — 2n,0},1 —n) and 6 = 0%,,,, the borrowing
constraints are binding and the loan rate is equal to the equity rate in both countries.

*

According to equation (35), I'" = r* = p. The wage is same in the two countries,

Wi = <§>p. According to equation (33),

T = =1, = Ok =2(1-n) 0" (46)

For 0 € (#£.,,, 1), the borrowing constraints are not binding and the loan rate is equal

to the equity rate at I'* = r* = p. O]
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