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Abstract

This paper andyzes the effects of financid market globdization on the cross-country
pattern of development in the world economy. To this end, it develops a dynamic
macroeconomic modd of imperfect credit markets, in which the investment becomes
borrowing-congtrained a the lower stage of development. In the absence of the
internationd financid market, the world economy converges to the symmetric steedy
state, and the cross-country difference disappearsin the long run. In the presence of the
internationd financid market, the symmetric seady ate could lose its Sahility, in which
case the cross-country digtribution of the capita stocks is concentrated into two mass
points in every dable steady date. The symmetry-bresking caused by unrestricted
flows of financid capitd leads to a polarization of the world economy into the rich and
the poor. The modd thus demongtrates the possihility thet financia market globdization
may cause, or a leest magnify, inequdity of nations, and the internationd financid
market is a mechanism through which some countries become rich at the expense of
others. The modd suggests that the poor countries cannot jointly escape from the
poverty trap by merdly cutting ther links to rich countries. Nor would foreign ads to
the poor diminate the inequdities, as in a game of musicd chars, some countries must
be excluded from being rich.
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1. Introduction

Therole of theinternationa financia market in economic development is one of the most
controversa issues in macroeconomics. The standard, neoclassica view suggests that an integration of
financia marketsleadsto the efficient dlocation of the world saving by fadilitating the flows of financid
capita from rich to poor countries. This accelerates economic development in poor countries. Without
borrowing from abroad, poor countries would have to finance their investment entirely by the domestic
saving, which would dow down their development. According to this view, financial market
globdization is an equdizing force, which will bring about a grester, faster convergence of economic
performances across countries.

As many have pointed out, however, even casua observations seem to refute this sandard,
textbook view. In redlity, many poor countries receive little private credit from abroad.” They are
indeed more concerned that the access to the internationd financid market might lead to an outflow of
domestic funds, and continue to impose redtrictions in their efforts to channel more domestic saving into
domestic investment. These redtrictive policies did not seem to prevent some former developing
countries, such as Korea and Taiwan, from achieving rapid growth; some even argue that these policies
were essentid elements of their successful development Strategies. Furthermore, a grester integration of
financid markets after the W.W.II seemsto have done little to reduce the cross-country differencein
per capitaincome in the world economy. On the contrary, the evidence, reported by Quah (1993,
1997) and others, suggests that the world economy isincreasingly polarized into the rich and the poor.

Thereisindeed the popular view that the internationd financid market magnifies the gap
between the rich and the poor. According to this view, financid market globdization is an unequaizing
force. The believers of this view often advocate that poor countries should impose more controls to
gem the outflows of the domestic saving and that officid aids from rich countries are needed for the
development of poor countries.  Some even hold aradicd view that the World Bank and the IMF,
which promote financia market globdization, are agents of the globa corporate capitdism that exploits

This prompted L ucas (1990) to pose now the famous question, “Why doesn’t capital flow from rich to poor
countries?’, which led to the huge literature on the subject.
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developing countries. These radical economigts often suggest that the poor countries should jointly cut

their links to the rich countries and unite among themsalves to escape the poverty.

The standard neoclassical framework is smply inadequate to ded with theseissues. What is
needed is an dternative theoretical framework, which is consgtent with the lack of the private financia
capita flows from the rich to the poor, and dlows for the possibility thet the internationd financia
market may be as a cause of the inequdlities of nations. Only within such aframework could one
examine the vdidity of policy proposals offered by the radical economigts.

To thisend, this paper proposes a dynamic macroeconomic modd with imperfect credit
markets. Theimperfection arises due to potentia defaults by the borrowers (and imperfect sanction
againg them). Due to the imperfection, the borrowers need to have enough wedlth to sart the project,
which makes the domestic investment be borrowing-constrained at the lower stage of development.
The modd is examined in three different environments i) the autarky; ii) the smal open economy that
faces the exogenoudy given world interest rate; and iii) the world economy consisting of a continuum of
inherently identical economies.

In autarky, the dynamics of capita formation is shown to be independent of the imperfection,
and the economy reaches to the unique steady state in the long run. Even though the borrowing
congraint is binding at the lower stage of development, the effect is entirely offset by the lower interest
rate. Inthe smal economy case, without offsetting changes in the interest rate, the borrowing constraint
at the lower stage of development has the effect of reducing the investment, thereby dowing down the
development process. Under some conditions, this effect is strong enough to generate multiple steedy
gates in the dynamics of capital formation, which suggests the possibility of apoverty trep. Itisdso
shown how even asmdl, temporary change in the (exogenous) world interest rate could have significant
permanent effects.

Having examined the autarky and small open economy cases, the paper turns to the andysis of
the world economy. Without the internationa financia market, the world economy is Smply a collection
of autarky economies, and hence converges to the unique symmetric steady date, in which al the

countries have the same leve of the capita stock. In other words, the cross-country difference will
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disappear in the long run. In the presence of the internationa financia market, however, the world

economy is a collection of smal open economies (with the interest rate being endogenoudy determined
in the internationd financid market). Under some conditions, the symmetric Seedy date losesits
gability, and the cross-country distribution of the capita stock is concentrated into two mass pointsin
every dable steady state. The symmetry-bresking caused by unrestricted flows of financid capita thus
leads to a polarization of the world economy into the rich and the poor. In any stable steady Sate, the
rich countries are richer and the poor countries are poorer than in the autarky steady state. Therefore,
the model demongtrates not only the possibility that financid market globdization may cause or at least
magnify inequdity of nations, but aso offers atheoreticd judtification for the view that the internationa
financid market is a mechanism through which some countries become rich at the expense of others. At
the same time, the mode suggests that poor countries cannot jointly escape from the poverty trap by
merely cutting thar links to rich countries and that officid aids from the rich would not diminate the
inequdlities. Just asinagame of musica chairs, some countries must be excluded from being rich.

It should aso be emphasized that financia market globaization does not necessarily lead to the
symmetry-bresking and the polarization. Under different conditions, the mode predicts the
convergence, even though the speed of convergence may be smdler in the presence of the internationa
financia market. One mgor advantage of the present mode! isthat it is capable of generating the two
dternative scenarios, convergence and divergence, thereby providing theoretica justifications for the
two conflicting views of theworld. More importantly, which of these two dternative scenarios will
materidize depends on afew key parametersin an interesting way. The present model thus serves as
an organizing principle on these controversd and seemingly intractable issues.

Before proceeding, mention should be made of thetitle. Theterm, “financid market
globdization” is chosen ingtead of “capitd mobility” to emphasize two points. Firdt, the perspective
adopted in this paper isgloba. We are not so much interested in the effects of capital mobility on poor
countries, but in the effects of the internationd financia market on the cross-country pattern of
development in the world economy. And, aswill be discussed later, the global perspective offers
different policy implications. Second, the paper is concerned with the effect of international mobility of
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financial capitd, or the possibility of internationa lending and borrowing, which ismodeled as
intertemporal trade in the fina good. Throughout the paper, it is assumed that physica capitd, i.e., the
capital good used in the production of the fina good, is nontradeable.®* The use of the term, “ capital
mobility,” is avoided, because it could mean, to many, the tradeability of the capita good.*

The rest of the paper is organized asfollows. Section 2 devel ops the building blocks of the
model. The three dternative environments, --autarky, a smal open economy, and the world economy--
, areexamined in sections 3, 4, and 5, respectively. Section 6 considers an extension that alows for

heterogeneous agents. Section 7 discusses the related work in the literature. Section 8 concludes.

2. TheMode

The mode comesin three versons: the autarky, the small open economy, and the world
economy congsting of a continuum of inherently identical economies. This section explains the common
elements.

Timeis discrete and extends from zero to infinity (t =0, 1, 2, ...). There aretwo goods, afind
good and physical capita, and one primary factor of production, labor. Thefina good produced in
period t may be consumed in period t or may be invested in the production of physica capitd, which
become available in period t+1. The technology of the final goods sector is given by alinear
homogeneous production function, Y; = F(K4,L;), where K; and L. are aggregate domestic supplies of
physica capital and labor in period t. (Both factors of production, physical capita and labor, are
assumed to be immobile across countries. Only thefina good can betraded.) Lety: ° YL =
F(K/L,1) © f(k) wherek; © KL, andf(k) is C* and satisfies ' (k) > 0> f”(k), f(0) = 0, and f" (0) =
¥ . Thefactor markets are compstitive, and the factor rewards for physical capital and for labor are

% Here, the adjective “ physical” is used as opposed to “financial,” not as opposed to “human.” What truly matters
in the following analysisis that some accumulable forms of factor inputs have nontradeable components. Human
capital could equally play the samerole, and hence “physical capital” may be broadly interpreted to include human
capital aswell.

* The distinction between the international mobility of financial capital and the tradeability of the capital good would
not beimportant if the credit market were perfect. Inaworld of the perfect credit market, nontradeable capital goods
would become effectively tradeable with the access to the international financial market, because the economy could
finance the production of the nontradeable capital good by borrowing from abroad. Thisdistinctioniscritical,
however, when the credit market isimperfect.
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equa tor =1 (k) and w, = f(k) - ki’ (k) © W(k;), which are both paid in the find good. For
amplicity, physicd capitd is assumed to depreciate fully in one period.

There are overlgpping generations of two-period lived agents. Each generation conssts a
continuum of homogenous agents with unit mass. Each agent supplies one unit of [abor indagticaly to
the final goods sector only in the first period, and consumes only in the second.® Thus, L = 1, and the
wage income, W, isaso equd to the level of wedth held by the young agents at the end of period t.
They dlocate their wedth, w;, in order to finance their consumption in period t+1. They have two
options. Firgt, they may lend it in the competitive credit market, which earns the gross return equd to
.1 per unit. If they lend the entire wedlth, their second-period consumption is equa to r..W;. Second,
they may become an entrepreneur and start aproject. The project comesin discrete, nondivisible units
and each young agent can manage only one project. It transforms one unit of the fina good in period t
into R > 0 units of physical capitd in period t+1.

In what follows, it is assumed

(Al) WR)<1

or equivdently RT (0,R"), where R isdefined by W(R") = 1. Asseen later, (A1) ensuresthat w <
1, so that the agent needs to borrow 1- w; > 0 in the competitive credit market, in order to start the
project. The second period consumption, if the agent starts the project, isequd to r 1+1R- g (1- Wy).
Thisis greater than or equd to r.,wW; (the second period consumption if the agent lends the entire wage
income) when the net present discounted value of the project, r 1R/, - 1, isnonnegative. This

condition can be expressed as

1) Rf (Kit1) 3 ree.

®|tis straightforward to allow the agent to work also in the second period. Such an extension would be desirable if
we want to interpret physical capital more broadly to include human capital.
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The young agents are willing to borrow and to art the project, when (1) holds. We shdl cdl (1) the

profitability constraint.

The credit market is competitive in the sense that both lenders and borrowers take the
equilibrium rate, 1.1, given. It isnot competitive, however, in the sense that one cannot borrow any
amount at the equilibrium rate. The borrowing limit exists because of the enforcement problem: the
payment is made only when it is the borrower’ s interest to do so. More specifically, after having
borrowed 1- w;, and the project being completed, the entrepreneur would refuse to honor its payment
obligation, r.1(1- wy), if it is greater than the cost of default, which istaken to be afraction of the project
revenug, | r+;R.% Knowing this, the lender would alow the entrepreneur to borrow only up to

| r1R/rq. Thus, the agent can Sart the project only if 1- wy £ | 1 .1R/r4q, OF

2 I R (Kesr) 3 reea(1- W(Ky)).

We shdl cdl (2) the borrowing constraint. The parameter, 0<| £ 1, can be naturdly taken to be
the degree of the efficiency of the credit market. Note that thereis no default in equilibrium. Itisthe
possibility of default that makes the credit market imperfect. 1t should aso be noted that the same
enforcement problem rules out the possibility that different agents may pool their wedth to overcome the
borrowing congraint.

In order for the young agents in period t to Start the project, both the profitability congraint (1)
and the borrowing congraint (2) must be satisfied. In other words, they must be both willing and able

to borrow. These constraints can be summarized as

(TP ko)L= W) ifk<K(),
@} R3IR®
I’t+1/f’ (kt+1) if k( 3 K(l ),
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where R may be interpreted as the project productivity required in order for the project to be

undertaken in period t, and K(l ) isdefined implicitly by W(K(l )) = 1- I . Note that which of the two
condraintsis binding depends entirdly on k;. The borrowing condraint (2) isbinding if k; < K(l ); the
profitability congraint (1) isbinding if k; > K(l ). Thecritical value of k, which separates these two
regimes, K(l ), isdecreasingin | , and satisfies K(0) = R", and K(1) = 0.

3. The Autarky Case.

In autarky, there is no possibility of intertemporad trade in the find good with the rest of the
world, which precludes international lending and borrowing. Thus, the domegtic investment (by the
young) must be equa to the domestic saving (by the young) in equilibrium.” This condition isillustrated
inFigure 1. The domestic saving isequd to W(k;), given by the verticd line. The domestic investment
isequa tozeroif R > R, andtoone, if R <R. If ki <R, (A1) impliesthat the equilibrium holds a the
horizontal segment of the investment schedule, where R = R. In equilibrium, the aggregate investment is
made equal to W(k;). Thus, the fraction of the young agents who become borrowers/entrepreneursis
equa to W(k:), whiletherest, 1- W(k;), become lenders. If k; 3 K(l ), the young agents are indifferent
between borrowing and lending. When k; < K(I ), on the other hand, they strictly prefer borrowing to
lending. Therefore, the equilibrium alocation necessarily involves credit rationing, where the fraction
1- W(k,) of the young agents are denied the credit. Those who are denied the credit cannot entice the
potentia lenders by raising the interest rate, because the lenders would know that the borrowers would
default a ahigher rate. (In the present modd, credit rationing is an inevitable feature of the equilibrium

®A natural interpretation of the cost is that the creditor seizesafraction| of the project revenue in the event of
default. One may also interpret that this fraction of the revenue will be dissipated in the borrower’ s attempt to default.
This makes no difference, because the default does not occur in equilibrium.

" The GNP accounting of aclosed economy, of course, implies that the saving by all the residentsis equal to the
investment by all the residents, including not only the young but also the old. However, inthismodel, theold is
never engaged in the investment activity and the old consumes all their income, so that their saving is zero. Hence,
the equality of the saving and the investment by the young is indeed the equilibrium condition when the economy is
inautarky. Inwhat follows, we shall simply call the domestic saving and the domestic investment, without
specifically mentioning “by the young.”



Endogenous Inequality, 7/20/00, 8:46 AM
whenever the borrowing congtraint is binding. Aswill be explained in section 6, however, what is

essentid is the borrowing constraint, not credit rationing.?)
Therefore, regardiess of k; < K(I ) or k3 K(l ), the measure of the young agents who start the
project is equa to W(k;). Since every one of them produces R units of capitd in period t+1,

@) Ker=RRW(K).

Eq. (4) completely describes the dynamics of capitd formation. Note that, if k; < R, ki1 = RW(k;) <
RW(R) <R. Therefore, ko< Rimpliesk; < R and w; = W(k;) < 1for al t > 0, as has been assumed.

Notably, the dynamics of k, (4), isentirdy independent of | ; the credit market imperfection has
no effect on the capital formation in the autarky case. The borrowing congtraint, which is binding at the
lower levd of economic development, k; < K (I ), creates the gap between the return to investment and
the opportunity cost of capital, Rf’ (k1) > r.1. [N autarky, the former is determined by the domestic
saving, S0 that the effect of the imperfection appears entirely on the interest rate. From (3), (4), and R =
R: , the equilibrium interest rate is

| RF (RW(k))/(1- W(k)) < RF (RW(K,)) if ke< K(1),
®) rfa=
Rf' (RW(k)) if ke3 K(1).

Note that a greater imperfection in the credit market (asmaller | ) manifestsitsdf in the reduction of the
interest rate.

Clearly, the result that the dynamics of capital formation in autarky is unaffected by the credit
market imperfection is not arobust fegture of the modd. In particular, it criticaly depends on the fact

® While some authors use the term, “ credit-rationing,” whenever some credit limits exist, hereit is used to describe the
Situation that the aggregate supply of credit falls short of the aggregate demand, so that some borrowers cannot
borrow up to their credit limit. In other words, thereis no credit rationing if every borrower can borrow up to its limit.
In such asituation, their borrowing may be constraint by their wealth, which affects the credit limit, but not because
they are credit-rationed. Thisis consistent with the following definition of credit rationing by Freixas and Rochet
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that the supply of the domegtic saving isindadtic. Nevertheless, this feature of the model makesthe

autarky case a useful benchmark for examining the effects of financia market globdization in the
presence of the imperfection.

The dynamics of capita formation in autarky, given by eqg. (4), even though it isindependent of
| and unaffected by credit markets imperfection, may gill have multiple seady sates. It iswell-known
(see, eg. Azariadis 1993) that the overlapping agents model impaoses less redtrictions on the equilibrium
dynamics then the infinitely-lived representative agent moddl. Thisis a nuisance that has nothing to do
with the credit market imperfection. To avoid any unnecessary complications that arise from this feature

of overlgpping generations modd, we impose the following assumption:

(A2) W’'(0)=¥ and W’ (K) <O.

Many standard production functionsimply (A2). For example, if y = f(k) = A(k)* withO<a <1,
W(k) = (1- a)A(K)?, which sttisfies (A2).

Under (A2), forany RT (O,R"), eg. (4) has the unique steady state, k* = K*(R) T (O,R),
defined implicitly by k* = RW(k*), and for ko T (O,R), k; converges monotonicaly to k* = K*(R), as
shown in Figure 2a. The function, K*(R), isincreasing and satisfies K*(0) = 0 and K*(R") = R". lItis
worth emphasizing that K* (R), the Steady state leve of k, isindependent of | , and K(l ), the critica
level of k, below which the borrowing condraint is binding, is independent of R. Therefore, the
borrowing congraint may or may not be binding in the steady date.

To summarize,

Proposition 1. In autarky, the dynamics of k is given by k., = RW(k;), which isindependent of | , and
converges monotonicaly to the unique steady state, K* (R), where K*(R) isincreasing in R and satisfies
K*(0) =0and K*(R") = R". If K*(R) <K(l ), the borrowing congraint is binding in the seady Sate.
If K*(R) > K(l ), the profitability condraint is binding in the seedy Sate.

(1997, Ch.5), who attributed it to Baltensperger: “some borrower’s demand for credit is turned down, even if this
borrower iswilling to pay all the price and nonprice elements of the loan contract.”
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Figures 2a and Figure 2b illustrate Proposition 1. The downward-doping curvein Figure 2b is given by
K*(R) = K(l ), which connects (I ,R) = (O,R") and (I ,R) = (1,0).

4. Financid Market Globaization: The Smal Open Economy

Thegod of thissectionistwofold. Firg, it examinesthe effect of financiad market globaization
on the capital formation of the smal open economy. Second, it offers apreliminary step for the andyss
of the world economy in the presence of the internationa financia market.

The agents in the small open economy are dlowed to trade intertemporaly the fina good with
the rest of the world a exogenoudy given prices. In other words, internationa lending and borrowing is
dlowed. Theinterest rete, the intertempora price of thefina good, is exogenoudy given in the
internationd financiad market and assumed to be invariant over time: 1.4 = .

Inwhat follows, we will focus on the case Rf’ (R) < r for the ease of exposition.® Then, the
equilibiumisgiven by R = R and from (3), Rf’ (K+1) = r(1- W(k:))/l , ifk<K(l ), and R’ (kes1) = 1
if k3 K(I'). Thiscan befurther rewritten as

F (r(1- Wkl R) if k< K(),
(6) Kie1 =Y (ki) ©
F (r/R) ifk3 K(l),

where F istheinverse of ', which isa decreasing function and satisfies F (¥) = 0.

Eq. (6) governs the dynamics of the smal open economy. Unlikein the autarky case, the
domestic investment is no longer equd to the domestic saving. Instead, the investment is determined
entirely by the profitability and borrowing congraints. If the credit market were perfect (I = 1 and K(2)
= 0), the economy would immediately jumpsto F (r/R), from any initid condition. In the presence of

°1f RF'(R) @ r, the dynamicsisgiven by k. = min{R, Y (k)}, where Y (k) isdefined asin eq. (6). AssumingRf’(R) <r
ensures k.1 = Y (k) <R, and hence the equilibrium is never at the corner. Thisrestriction helps to reduce the
notational burden significantly, but the result can be easily extended to the case where Rf' (R) 3 r aswell. This

10
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the imperfection, this occurs only when the economy is at the higher level of development (k; 3 K(l)),
where the profitability of the project is the only binding condraint. At the lower leve of development (k;
< K(l')), the borrowing congraint is binding, which crestes the gap between the return to investment
and theinterest rate. Inthisrange, k. isincreasangin | Rir and ink;. In the autarky case, the
investment was determined by the saving, so that a greater imperfection reduced the equilibrium interest
rate. Inthe smal open economy case, on the other hand, the interest rate is given exogenoudy in the
internationa financia market. Therefore, a greater imperfection has the effect of reducing the domestic
investment (and channeling more of the domedtic saving into investment abroad). A higher levd of the
capita stock in one period leads to a higher level of the capitd stock in the next, because the higher
wage income/wedth levd of the young agents aleviate their borrowing congtraint.

The steady dates of the smal open economy are given by the fixed points of the map (6),
saisying k =Y (k). Thefollowing lemma summearizes some properties of the set of the fixed points.
While dementary, they turn out to be quite useful, and will be evoked repeatedly in the subsequent

discusson.

Lemma

a) Eq. (6) has at least one steady state.

b) Eg. (6) has a most one steady state above K(I ). If it exidts, it isstable and equd to F (I/R).

c) Eq. (6) has at most two steady states below K(1 ). If thereisonly one, k., ether it satisfies0 < k<
| Rirandisstable, or, k. =1 Rirawhich Y istangent to the 45° line. If there aretwo, k. and ky, they
satisfy 0<k_ < | R/Ir <ky <K(l ), and k_ isstable and ky, isungtable.

Proof. See Appendix.

One immediate implication of Lemmauis that there are only three generic cases of the dynamics
generated by (6). They areillugtrated in Figures 3a-3c. In Figure 3a, the unique fixed point, ki, is
located below K (I ), to which k; convergesfromany ko1 (O,R). In Figure 3c, the unique fixed point,

restriction can alternatively be justified on the ground that, in the world economy version of the model developed
later, the world interest rate prevailing in any steady state satisfies Rf’ (R) <r.
11
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ky = F (r/R), islocated above K(l ), to which k; convergesfrom any ko | (O,R). In Figure 3b, there

are three fixed points; two stable steady states, k. and ky, are separated by the third (unstable) steady
state, kv, which islocated between k. and K (I ), and k; convergesto k, if kg < ky and to ky if ko > ky.

The following proposition provides the exact condition for each of the three cases.

Proposition 2. Letl .1 (0,1) be defined by f(K(l o)) =1. Then,

a) If R’ (K(l)) <r, there exists aunique steady state, k; . It isstable and satisfiesk, < K(1).

b) If RF(K())>r,f(l RIr)<1,andl <l thereexist three steady states, k., kv, and ky. They
satidy k. < ky < K(I') <k, and k. and ky, are stable and ky, is ungable.

) If Rf(K())>r andeather f(I R/r) >1orl >1 , there exists aunique steady State, ky. Itis

stable and satisfiesky > K(1 ).

Proof. See Appendix.

Proposition 2 isdso illustrated by Figure 4. The conditions for Proposition 2a), 2b) and 2¢) are
satisfied in Region A, B, and C, respectively. The outer limit of Region A isgiven by Rf'(K( )) =r, and
the border between Regions B and C are given by f(I R/r) = 1. These two downward-doping curves
medt tangentidly atl =1 ..

Proposition 2 states that the dynamics of capital formation in the smdl open economy differ
dragticaly from the autarky case. The differenceis most Sgnificant when the world interest rate is such
that the parameterslie in Region B, asilludrated by point Pin Figure 4. In this case, an integration of
this economy to the internationa financia market creates multiple steedy states, as shown in Figure 3b.
If the integration occurs at the lower stage of development (k; < k), the economy will gravitate toward
the lower stable steady state, ki, in which the borrowing congtraint is binding. On the other hand, if the
integration takes place at the higher leved (k; > ky), the economy converges to the higher stable steady
state, ky, in which the borrowing congtraint is no longer binding. This case thus suggests that the timing
of the integration has significant permanent effects on the capitd formation.

12
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This does not mean, however, that the integration would have negligible effects on the capita

formation in other cases.  For example, suppose that the world interest rate is such that the parameters
liein Region C. Inthiscase, the economy will eventualy converge to the unique steedy state, in which
the borrowing congtraint is not binding. The convergence could take long time, however, because the
economy must go though the “narrow corridor” between the map and the 45° line, asillustrated in
Figure 3c.

More generdly, a comparison between the shapes of the two maps, ki.; = RW(k;) for the
autarky case and ki1 =Y (k;) for the small open economy case, suggests that the integration have the
effect of dowing down the growth process of middle-income economies.

Let usnow congder the effect of achangein the world interest rate on the capital formation of
the small open economy. We focus on the case, where the parameters lie in Region B, depicted by Pin
Figure 4, and the dynamicsis hence illustrated by Figure 3b. Suppose that the economy is trappedin
k.. A declineinthe world interest rate, illustrated in Figure 4 as the vertica move from point Pin
Region B to point P in Region C diminates k. and the dynamicsis now illustrated by Figure 3c. The
declinein theinterest rate thus hel ps the economy to escape from the trap and to Start a (perhaps long
and dow) process of growth toward k. Furthermore, even atemporary decline in the interest rate
could have smilar long run effects. Once the economy accumul ates enough capita, the economy will
not fal back to the trap, when the interest rate returnsto the origind level. Therefore, even asmal,
temporary dedline in the interest rate could have a significant permanent effect.”® Similarly, one could
show that even asmall, temporary risein the world interest rate could lead to a permanent stagnation of
the economy, if it isinitidly located a ky in Figure 3b.

One might be tempted to argue that Region B of Figure 4, which givesrise to the dynamics
illustrated in Fgure 3b with multiple sable steady states, can be used to explain the divergence (or the
lack of convergence) of economic performance across the countries. Imagine that there are two small
open countries, caled N and S, which share the same technology, the same demographic structure, etc.
Furthermore, both countries are fully integrated into the internationd financid market and face the same

13



Endogenous Inequality, 7/20/00, 8:46 AM
world interest rate. The only differenceis that the capital stock in N isequa to ky and the capital stock

in Sisequd to k.. The modd does explain why this situation can persst, because both ky and k. are
dtable steady dates of the dynamics, if the parameterslie in Region B of Figure 4.

While suggedtive, this argument explains only the possibility that we may not observe the
convergence of the two otherwise identica countries, but does not predict the inevitability of the
divergence. Thisis because the modd aso alowsfor the possibility of convergence. Indeed, the
gtuation in which the capita stocks are both equa to ki in N and S, and the Situation in which they are
both equal to k. inN and S, (aswedll asthe Stuation in whichitisequa to ky in Sand k. in N) aredso
gtable steady states under the same condition. The argument does not offer any reason why one should
believe that the divergence is a more plausible outcome than the convergence. In other words, the small
open economy verson of the modd cannot impose any restriction on the degree of inequality that might
be observed in the world economy. It therefore failsto predict the divergence, or the empiricd finding
reported in Quah (1993, 1997) that the distribution of the per capitaincome tends to convergeto a
bimodd, or “twin-peaked,” distribution in the long run. The smal open economy version of the mode
iImposes no redtriction on the cross-country difference because it takes into account no interaction
between the dynamics of different countries™

To resolve this problem, therefore, one must move beyond the smal open economy framework,
and anayze the mode from agloba perspective. In the next section, the world economy version of the
mode isanalyzed. This helps not only to endogenize the world interest rate, but also to address the
issue of divergence versus convergence in a more satisfactory manner.

Andyzing the modd from agloba perspective is dso important for the policy andyds. From

the prospective of anindividua country, escaping from the poverty trap may appear smple. One might
be tempted to argue that the poor countries should temporarily cut their financid links or that foreign

1%0f course, how small the decline can bein order to have the permanent effect depends on the distance between
point P and the border between Regions B and Region C. Furthermore, the larger the decline, the shorter it can beto

have the permanent effect.
" This drawback is not limited to the use of small open economy models with multiple steady states. Any attempt to
explain the divergence by using closed economy models with multiple steady states, like those in Azariadis and

Drazen (1990), Ciccone and Matsuyama (1996) and others, may be criticized on the same ground.
14
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ads from the rich countries should solve the problem. The globa perspective will show, however, why
these measures may not be able to eiminate the poverty trap.

5. Financid Market Globalization: The World Economy

In the world economy verson of the model, there is a continuum of inherently identical countries
with unit mass. In the abosence of the internationa financia market, thisis merely a collection of the
autarky economies analyzed in section 3. Hence one can immediately conclude that the world economy
would converge to the symmetric steedy state, in which each country holds K* (R) units of the capital
stock.

Inwhat follows, let us assume that dl the countries are fully integrated in the international
financia market, where each country faces the same interest rate. The world economy hence can be
viewed as a collection of inherently identica smal open economies of the type andyzed in section 4.
Since the world asawhole is a closed economy, the interest rate is now endogenoudy determined to
equate the world saving and the world investment.

The presence of the internationd financia market does not change the fact that the state in which
every country has the capital stock equa to K*(R) is a seady state. However, it may change the
gability property of the symmetric steady state, in which case the world economy cannot be expected
to convergetoit in thelong run. Furthermore, it may create other steady states. What weneedtodois
to characterize the entire set of stable steady states of the world economy.

In any stable steady state of the world economy, each country must be at a stable steady Sate
of the small open economy. As dtated in Lemma, there are a most two stable steady statesin which
each smal open economy can be located. This means that a stable steady State of the world economy
must be one of the following two types. Thefirst type isthe case of perfect equality, or the case of
convergence. In suchaseady date, dl the countries have the same levd of capitd, k*. The second
typeisthe case of endogenous inequality, or the case of divergence. In such a steedy state, the world
economy is polarized into the rich and the poor, in which the poor (rich) countries have the same leve of
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capital stock, given by k. (kn), which satisfiesk, < K(l ) < ky. Let usderive the condition for the

existence of these two types of stable steady Sates.

5.1. The Steady State with Equality of Nations: The Case of Convergence.

Suppose thet al the countries have the same leved of capitd stock, k*, in a steady state. Then,
the world saving is equa to W(k*). Since the world economy as awhole is closed, the measure of the
young agents that invest in this steady state must be equa to W(k*). Since every one of them produces
R units of cepitd, the steady tate capitd must satisfy k* = RW(k*), or equivdently, k* = K*(R). If k*
=K*(R) > K(l ), the borrowing congtraint is not binding, hence the world interest rate in this steady
gateisr = Rf'(K*(R)) < Rf’(K(l )). Thisinequaity can be rewritten asF (r/R) > K(l ), which isexactly
the condition under which a small open economy has a stable steady date, ky = F (I/R) = K*(R) = k*.
(See dso Proposition 2b)-2¢).) This proves that K* (R) > K(l ) is the condition under which there
exigs agtable steady state in which al the countries have the same level of capitd stock, k* = K*(R) >
K().

If k* = K*(R) < K(l ), the borrowing congtraint is binding, hence the world interest rate in this
seady stateisr =1 Rf’(K*(R))/[1- W(K*(R))]. From c) of Lemma, k* = K*(R) <K(l ) isagtable
seady sate for each smal open economy, if and only if it satisfiesk* = K*(R) <| RIr =
[1- W(K*(R))])/f (K*(R)). This condition can be rewritten to K* (R)f’ (K*(R)) + W(K*(R)) = f(K*(R))
<1. Thisprovesthat K*(R) < K(l ) and f(K*(R)) < 1 are the condition under which there exists a
dtable steady state in which al the countries have the same level of capital stock, k* = K*(R) < K( ).

The above argument aso shows that, if K*(R) < K(1 ) and f(K*(R)) > 1, asymmetric steady
date, in which al the countries have the same leve of capita stock, isungable. To seethis, insuch a
Steady State, the capital stock in each country must be equal to k* = K*(R) < K(l ), which meansthat
the borrowing congtraint isbinding. Therefore, the world interest rateisequd tor =
| Rf(K*(R))/[1- W(K*(R))]. When f(K*(R)) > 1, thisimpliesk* = K*(R) > R/r, which means that
k* = ky from Lemmac). Thus it isundable. Figure5 illustrates this Stuation. Suppose that there is no
internationdl financid market a the beginning. Then, the dynamics of every country follows ki, =
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RW(k:), which convergesto K*(R). In this steady state, the interest rates are equal across countries,

even though there is no internationa lending and borrowing. If the internationd financid market is open
at this point, the dynamics of each country is now governed by k.1 =Y (k;), which cut the 45° linefrom
beow a K*(R). Thisgtuation isungable, even though it is fill a seedy sate. With occasiond
disturbances, the world economy will move away fromit.

To summarize the above,

Proposition 3. Let R.T (O,R") be defined by f(K*(R)) = 1. Then,

a) If K*(R) <K(l ) and R < R,, the state in which al the countries have k* = K*(R), isagtable
steady dtate of the world economy.

b) If K¥*(R) < K(l ) and R > R, there exists no stable steady state in which al the countries have
the same levd of capita stock.

) If K*(R) > K(l ), the statein which al the countries have k* = K*(R), is a stable steady state of

the world economy.

Note R, satisfies K*(R.) = K(l o); itiswel-defined in (O,R’), sincef(K*(0)) =0< 1=W(R") <
f(K*(R")) and f(K*(R)) is srictly increasing and continuousin R.

Figure 6 illugtrates Proposition 3. In Regions A and AB, the condition in Proposition 3a) is
satisfied. In Region B, the condition in Proposition 3b) is satisfied. In Regions BC and C, the condition
in Proposition 3c) is satisfied. The border between Regions AB and B isgiven by f(K*(R)) =1, or R=
R.. The border between Regions B and BC (as well asthe border between A and C) is given by
K*(R) = K( ).

What happens when the condition in Proposition 3b) holds, so that the steady state with perfect
equality is unstable? The next subsection provides the answer.

5.2. Steady States with Endogenous Inequality of Nations. The Case of Divergence.
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Suppose now that the world economy is a stable steady State, in which afraction X of the

countries have the capital stock equal to k. < K(I ), and afraction 1- X of the countries have the capita
stock equal to ky > K (I ). Since dl the countries face the same world interest rate, k. and ky must
stisfy Rf' (ky) = r =1 Rf' (k. )/(1- W(k.)), or
(7 k) =1 (k)/(1- W(ko)),
in addition to
(8) ke <K() < ky.
From Lemmab), k; = ky, is a Sable steady State for each small open economy. From Lemmac), the
gability of k; = k. requiresk, <1 R/r = [1- W(k)]/f’ (k.), which can be rewritten to k. f (k) + W(k.) =
f(k)) <1, or
9) ki <K*(Ro) = K(l o).

Since the young agentsin the fraction X of the countries earn W(k, ) and those in the fraction
1- X earn W(ky), theworld saving is given by XW(k.) +(1- X)W(ky), which is equd to the world
investment, which produces R units of capital per unit. Hence, the total capita stock must satisfy
(10)  Xk_ + (1- X)ky = XRW(Kk.) +(1- X)RW(kp).

A dable steady state with endogenous inequdity existsif there are k. and ky that solve (7)-(10).

Proposition4. LetR.1 (O,R) andl .1 (0,1) be defined by f(K*(Ry)) = f(K( ) = 1. The world
economy has a continuum of stable steady states, inwhich afraction X T (X™ ,X*") 1 (0,1) of the
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countries have the capital stock, k. < K(l ), and afraction 1- X of the countries have the capitd stock

equa toky > K(l ), ifandonly if | <1, f'(K())>1f(K*(R))/[1- W(K*(R))] whereR< R, and| <
' (K*(R))K(l o). Furthermore, X' >0if R>R.and X" < 1if K*(R) <K( ).
Proof. See Appendix.

Figure 6 illustrates Proposition 4, whose condition is satisfied in Regions, AB, B, and BC. The border
between Regions A and AB isgiven by f'(K( )) = f'(K*(R))/[1- W(K*(R))] withR<R.and| <1 .
It is upward-doping and connecting (I ,R) = (0,0) and (I ,R) = (I ,R.). The border between Regions
BC and Cisgiven by f'(K*(R))K( o) =1 . Thiscurveisdownward-doping, and stays above K*(R) =
K()forl <l andtangenttoitat (I ,R) = (I ,R).” Combined with Proposition 3, we can conclude
thefollowing. In Regions A and C, thereis a unique stable steady state, which is symmetric. In both
cases, the modd predicts the convergence of economic performances across countries. In Region A,
the investment is borrowing-congtrained in dl the countries. In Region C, the borrowing congraint is
not binding in any country. In Region B, there is no stable steady date with perfect equdity. Even
though there are a continuum of stable steady States, they al show that the long-run digtribution of the
capital stock, and hence those of the income, the wage, etc, have two mass points. In Region B,
therefore, the co-existence of rich and poor nations is an inevitable feeture of the world economy. In
other words, the mode predicts that financia market globaization causes inequdity of nations. In
Region AB, and Region BC, these two types of the steady States co-exit.

The prediction of the mode is most stark when the parametersliein Region B of Figure 6. In
this case, K*(R) < K(l ) so that that, in autarky, each country would converge to the same steady date,
in which the borrowing congraint isbinding. In the presence of the internationa financid market, the
symmetry-bresking caused by unregtricted flows of financia capitd leads to the polarization of the
world economy into the rich and the poor. 1n any such stable steady state, the rich countries accumulate
enough capita that the borrowing congraint is no longer binding for the entrepreneursin therich

" Toseethis, letQ(1) ° f'(K(I)K(Ic)- I. Then, Q(l ) =F (K(I DK( Q) - 1 =F (KU DK o) - FK( ) + (1~ 1) = (2- 1)
-W(EK())=0,andQ(I)° (KA NDK(I K (1) - 1=K )/K()- 1<0forl <l sinceK’ (1) =1 (K( )K() by
differentiating W(K(1)) = (1- I). Therefore, Q1) >Q(l ;) =0for| <l.. Thus, | = (K*(R))K(l ;) impliesf'(K(I))K(l .)
>| =f'(K*(R)K(l o) or K*(R) >K(l ) for | <I.. Thetangency followsfrom Q'(l.)=0.
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countries, while it is binding for those in the poor countries (k. < K(I ) < ky). Furthermore, one can

show that, from (A2) and (10), k. < K*(R) < ky inthese steady Sates. That isto say, therich
countries become richer and the poor become poorer than in autarky. Therefore, this case provides a
theoreticd judtification for the view that the internationd financid market is a mechanisam through which
rich countries become richer at the expense of poor countries.

When the world economy is polarized, the countries that became poor find themsdvesin the
stable steady state with the binding borrowing condraint, ki in Figure 3b. From a perspective of an
individua country, the problems of poor countries may seem easy to solve. It may appear that, in order
to escape the poverty trgp and to join the club of rich countries, al the government hasto do isto cut its
link to the internationa financid market temporarily. The globa perspective, however, offers a different
view. Such temporary isolationist policy cannot work if it is attempted by dl the countries. Thisis
because, once the redtriction is removed, a postive measure of countries must find themsdvesin the
lower steady dtate. (Note that, in Region B, afraction of the countries that become poor is bounded
away from zero.) Similar points can be made for ajoint attempt for the poor countriesto cut their links
to the rich countries and to unite among themselves. It isimpossible for dl of them to escape from the
poverty trap. Nor would the officid ads from the rich countries diminate the inequdities. Asillustrated
in Figure 5, one of the reasons why the symmetric steady state is unstable is that there is no enough
world saving to finance the investment required to make dl the countriesrich.  Aslong asthe
parameterslie in Region B of Figure 6, some countries must be excluded from being rich, just asina

game of muscd chars.

6. Heterogeneous Agents
In the models presented above, the agents are assumed to be homogeneous. This assumption,
while amplifying the andyss Sgnificantly, implies thet the agents are equally willing and equdly credit-
worthy as an entrepreneur. This means that the saving and the investment can be equdized in the
autarky case only by means of credit-rationing, when the borrowing condraint isbinding. This section
briefly sketchesamode with heterogeneous agents, and demonstrates that, even though equilibrium

20



Endogenous Inequality, 7/20/00, 8:46 AM
credit rationing does not occur, much of the results obtained above carry over. This should help to

convince the reader that what mattersin the andysisis the borrowing congtraint, not the presence of
equilibrium credit rationing.

Let us assume that the agents are heterogeneous in terms of their productivity as an
entrepreneur. More specificdly, R is now an agent-specific, and its cumulaive digtribution is given by
G(R), without any mass point, with the dengity function, g(R) = G'(R) > 0. In period t, only the young
agents whose productivity satisfiesR 3 R, are willing to borrow and credit-worthy. If k; 3 K(l ) so that
R = e/’ (Kesa), the agentswith R < R are not willing to start the projects, because they are not
profitable. If k< K(l ) sothat R = re.1(1- W(k))/I f'(ke+1), the agentswith R < R want to borrow but
they are not denied credit, because they are not as credit-worthy asthe agentswith R 3 R.. Thus, the
domestic investment in period t is equa to 1- G(R;), which is awell-defined function, and decreasing in
R.. Thecapitd stock in period t+1 is now given by

¥
\

1) k= Q Rg(R)dR ° H(R),

whereH isdecreasng in R withH' (R) =- Rg(R;) <O0.
In the autarky case, the domestic investment is equd to the domestic saving:

(12) W(k)=1- GR)
Sincethe RHS is awell-defined decreasing function in R, eg. (12) determines R, uniquely asa
decreasing function of k;. Since R adjusts to ensure the saving-investment balances, thereisno

equilibrium credit rationing.  The dynamicsis described entirdy by (11) and (12), or

(13) kw1 = H(GY(1- W(k))) © L (k)
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whichisindependent of | . When k; < K(l ), agreater credit market imperfection reduces the interest

rate, but not the dynamics of capita formation. Some dgebra verifiesL’ (k)= RW’ (k;) =
G H(1- W(k))W’ (k) > 0, and that (A2) ensuresthat L’(0) =¥ and L” (k) = RW” (k)
- (W (k)Yg(R) < 0. Therefore, for any distribution G, k; converges to the unique steady state, K*(G)
> 0. Inthe steady State, the borrowing congraint is binding if and only if K*(G) < K( ).
In the small open economy, eg. (3) with r.; =r and (11) yield

r(1- W(k Y | if ke< K(),
H-l(kt+1)f’ (kt+l) =
r ifk 3 K(l),

where the LHS is strictly decressing in ki+1. By denoting the inverse function of H *(K)f’ (k) by W, the
dynamics of the smal open economy is described by

W(r(1- W(k ) ) if ke<K(l),
(14  kui=
W(r) ifk 2 K(),

which defines a map from k; to k.1, which is continuous, increasing in k; < K(I ), and constant in k; 3
K(l). A greater credit market imperfection reduces the rate of capitd formation, when k; < K(l ), but
not when k> K (I ). For asufficiently high r or asufficiently low | , W(r) < K(I ) holds, and there are,
genericdly spesking, m stableand m - 1 unstable steady states (m = 1, 2,...), adl of which are located
below K(1). If W(r) > K(l ), there is one and only stable steady state above K(l ), in addition to the
same number of stable and unstable steady states below K(l ).

Quditatively, (14) differsfrom (6) only in that there may be additiond pair of stable and ungtable steady
states below K(l ). Thus, (14) is capable of generaing any quditative fegture of the dynamics
generated by (6), which is nothing but a specia case of (14).
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A characterization of the steady statesin the world economy caseis hopelesdy complicated.

Thisis only because that there may be more than two stable steady states of the smal open economy,
which dramaticaly increases the number of the types of the steady states of the world economy. If the
existence of m stable steady states of the small open economy cannot be ruled out, 2™ - 1 types of the
steady dtates of the world economy need to be distinguished. It should be obvious, however, that a
sufficiently small heterogeneity, which makes H (k) almost constant, would not change the nature of the
modd. This can be verified, for example, by letting G is the uniform distribution around a fixed
parameter, R, and making the support increasingly small.

7. Related Work in the Literature.

Starting with Bernanke and Gertler (1989), many recent studies have examined the implications
of imperfect credit markets on the aggregate investment behavior. The critica feature of the present
modéd, --an increase in the entrepreneur’ s wealth eases the borrowing congraint--, is common in this
literature. Many of these studies assume the presence of an dternative storage technology that helps to
pin down the interest rate, which makes their modd s effectively partid equilibrium ones, asin the smal
open economy case above. What is crucid in this paper isthat the extent to which the interest rate can
adjust endogenoudy changes with financid market globdization.

Most of these studies introduce imperfect credit markets through mord hazard, adverse
selection, and coglly state verification modds. Among macroeconomic studies that introduce the
imperfect credit markets through the threat of potentid defaults are Kiyotaki and Moore (1997),
Obstfeld and Rogoff (1996, Ch.6.1and Ch.6.2), and Aghion, Banerjee and Piketty (1999). The
specification here follows Matsuyama (forthcoming). The main advantage of using potentid defaults as
asource of imperfection isits Smplicity and tractability.

A large number of recent studies examine imperfect credit markets in an open economy context.
They mostly focus on the issue of short-run volatility, motivated by recent economic crisesin emerging
markets. Only afew studies have addressed the role of the internationd financial market on the cross-
country pattern of development in the presence of imperfect credit markets. The semind work is
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Gertler and Rogoff (1990). Their modd is gtatic, with the entrepreneur’ s weelth being exogenous, so

that the dynamic effect of financid market globalization cannot be addressed. Furthermore, in the
sample verson of their modd, presented in Obstfeld and Rogoff (1996, Ch.6.4), the credit market
imperfection only reduces the flow of financid capita from the rich to the poor, but does not generate a
reverse flow. This can hgppen in their modd only when the poor initidly has sufficiently high externa
debt. Boyd and Smith (1997) succeeded in diminating these limitations of the Gertler- Rogoff modd.
They developed an overlgpping generations mode of a two-country world economy, with the imperfect
credit market arising from a codtly- state- verification problem. However, their modd is so complicated
that they had to assume that the borrowing congtraint is dways binding for both countries, both in and
out of the steady dtates, and even then, they had to rely on the numerical smulation to prove the stability
of asymmetric steady States. They aso redtricted their parametersin such away the symmetric steady
date isdways ungtable. The mode presented in this paper has advantage of being tractable, which
makesit possible to characterize dl the stable steady states for afull set of the parameter vaues, without
making any auxiliary assumption. In other words, the present modd alows one to derive the andytica
conditions for the sability of the symmetric and asymmetric steedy states and for the borrowing
congtraint to be binding in these seady dates. Thisin turn makesit possble to examine the effects of
changing the parameter values, making the modd useful as an intuition: building device on the issue of
convergence versus divergence. Furthermore, the andysis have shown thet the rich are not borrowing-
congtrained and the poor remain borrowing-congrained in al asymmetric stable steady sates, which
exist whenever the symmetric steady Sate is unstable.

Matsuyama (forthcoming) also developed amodel of endogenous inequdlity based on credit
market imperfections that arise from the potentid risk of defaults. The mode differs from the present
oneintwo crucia respects. Firg, it isaclosed economy modd. Second, itsintertemporal transmission
mechanism operates through bequests. These features played useful roles for addressing the issue of
inequaity across households within an economy. In the present modd, the agents have no bequest
motives and intertempora transmission operates through nontraded factor markets, which helps to focus

on the issue of inequality across nations.
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The present paper is concerned with globadization of financid markets. Some studies

consdered the effects of globalization in goods markets on the pattern of economic development.
Matsuyama (1991) showed that the properties of an endogenous growth could change dragtically in the
presence of the world trade. Both Krugman and Venables (1995) and Matsuyama (1996) have shown,
in static models of the world economy that consists of identical economies, that the symmetry-breaking
caused by international trade leads to a polarization of the world economy into the rich and the poor.*®
In these models, however, the countries that become poorer than others may or may not be poorer than
inautarky. In contrast, the poor countries are aways poorer than in autarky in the present modd.

8. Concluding Remarks

This paper andlyzed the effects of financid market globaization on the cross-country pattern of
development in the world economy. To this end, it developed a dynamic macroeconomic mode of
imperfect credit markets, in which the investment becomes borrowing-constrained at the lower stage of
development. In the absence of the internationd financial market, the world economy convergesto the
symmetric steedy state, and the cross-country difference disgppearsin the long run. In the presence of
the internationa financia market, the symmetric Seady date could lose its sability, in which case the
cross-country digtribution of the capita stocks is concentrated into two mass pointsin al the sable
steady states. The symmetry-breaking caused by unredtricted flows of financid capita leadsto a
polarization of the world economy into the rich and the poor. The modd thus demondirates the
possihility that financid market globdization may cause, or a least magnify, inequality of nations, and the
internationd financid market is a mechanisam through which some countries become rich at the expense
of others. At the sametime, the model aso suggests that poor countries cannot jointly escape from the
poverty trap by merely cutting their linksto rich countries.

Needlessto say, the modd presented is highly stylized, and can be extended in a number of
ways. Let ussuggest four extensions that seem particularly important.

Firg, in the analyss above, the effects of financid market globdization were examined by
comparing the two extreme cases, autarky and full financid market integration. It would be more

3 Asthe reader might have noticed, the title of this paper was inspired by that of Krugman and Venables (1995).
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satisfactory to introduce some parameters that may be interpreted as a measure of financial market

globdization. Any empirical assessment of the impacts of the internationd financid market on the cross-
country pattern of development would require such an extension.

Second, the modd assumes that globdization has no effect on the penaty for defaults, and
hence the efficiency of the credit markets. This assumption may be justified as a benchmark case,
because it is not obvious in which direction globalization might affect the operation of credit markets.™
Y et, the reader should keep in mind that the results of this paper is conditiona on this assumption. At
the sametime, it is highly desirable to combine the present macroeconomic modd with avariety of
microeconomics of credit markets in such away that one could examine full impacts of globdization of
financid markets.

Third, the model assumes that the project started by an agent produces the capital good that
can be used only in hisher country. This assumption seems reasonable when the capitd good is
interpreted as aform of human capital. For the physicd capita good, this assumption may be too
redrictive. If garting aproject in aforeign country is possible (with some costs), the agentsin rich
countries have an incentive to a project in poor countries, where the rentd rate of capitd ishigh. Such
an extenson would be useful for examining the effects of foreign direct investmen.

Fourth, the moded does not dlow for sustainable growth of the world economy asawhole. It
would be interesting to examine the condition under which endogenous inequality of nations occursin a
growing globa economy. Thiswould require the mode to be extended in such away that the minimum
requirement for the project investment would increase with the growth of the world economy.

It is hoped that the model presented in this paper serves as a useful firgt step toward these

extensons.

' On one hand, one might argue that, the lower the cost of international financial transactionsis, the harder it
becomes to catch the borrowers that defaulted. If so, globalization has the effect of reducing the efficiency of credit
markets. On the other hand, one might also argue that the globalization and resulting competition for the world
saving provide a greater incentive for an individual country to improve legal and other protections for both domestic

and foreign creditors. If so, globalization has the effect of enhancing the efficiency of credit markets.
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Appendix

Proof of Lemma.

a) Thisfdlowsfromthat Y isacontinuous map on [O,R] into itself.

b) Thisistrivid, becausethe map, Y , is constant above K(| ) and equa to F (1/R).

C) Differentiating (6) yids Y’ (ki) = k" (ke )" (Y (k)] (r/l R) for ky < K(I ). By setting k; =

Y (ki) = k, the dope of the map at a steady State, k <K(l ), isequa to Y’ (k) = k(r/l R), whichis
increesngink. Also, Y (0) = F (r/l R) > 0. Therefore, at the smallest steady state, 0 < k. < K(l ), if
thereisone, either Y istangent to the 45° line(i.e, Y ' (k.) = k.(l R) =1 or k. =1 R/r), inwhich case
it isthe only intersection below K(l ), or Y cutsthe 45° line from above (i.e, Y’ (k) =k (l R) <1or
k. <I RIr), inwhich caseit isstable. At the second smdlest steedy dtate, ky, if it exidts, Y cuts the 45°
linefrom below (i.e, Y’ (kw) = ku(r/l R) > 1, or ky > | R/r) and henceit is ungtable, which dso implies
that Y cannot cut the 45° line from above between ky, and K(l ), ruling out the existence of athird
steady state below K (I ). This completes the proof.

Proof of Proposition 2.

The proof conssts of four steps.

Sep 1. Sincef(K( )) isgrictly decreasing and continuousin | and f(K(1)) =f(0) =0<1=W(R") <
f(R") =f(K(0)), | .1 (0,1) iswell-defined and f(K( )) > (<) 1if andonly if | <(>) | .

Sep 2. Consder the nongeneric case of Rf'(K(I )) =r. Then, K(1 ) = F (r/R) and hence K(l ) isa
fixed point of themap, Y. Because f(K( )) -1 =K( ' (K(@)) +W(EK())-1=K( )/R-1 =

[ limekayY " (K) - 1], the left derivative of the map at K(l ) is grester (less) than oneif and only if
f(KI)>(<)1orl <(>)!. Thesepropetiesareillusraed in Figure Alfor|l <I .and Figure A2
forl 3 1. Notethat, fromLemma, Y hasanother intersection, 0 < k. < K(l ), in Figure A1, and has
no other intersection in Figure A2.

Sep 3. Consider the case where Rf’ (K(I )) <r. This case can be studied by reducing R, starting from
the case, Rf' (K (1 )) =r, whilefixing | andr. This changeis captured by a downward shift of the map,
Y, inFguresAland A2. Clearly, with any downward shift, Y has the unique stable fixed point, which
satisfiesk, < K(I'). Thisproves Proposition 2a).
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Sep 4. Consder the case where Rf” (K(l )) > r, which can be studied by increasing R, sarting from the

case, Rf’(K(l )) =r, whilefixing | andr. Thischangeis captured by aupward shift of themap Y in
FiguresAland A2. InFigure A2, i.e,if f(K()) £ 1, Y hasthe stable unique fixed point, ky = F (I/R)
> K(l ), after any upward shift. InFigure Al, i.e, if f(K()) > 1, thereisacritica vdueof R, R, such
that, if r/f’ (K( )) < R<R’, there are three fixed points, k. < ky < K(l ) <ky, and, if R>R’, thereis
the unique fixed point, ky = F (r/R) > K(l ). Intheborderlinecase, R=R’, Y istangent to the 45° line
below K(I ). From Lemmac), the vaue of k at the tangency isequd to | R'/r, and hence Y (I R'/r) =

| R'/r, which can berewrittenas (| R/nf'(I R'/r) =1- W( R /r),or f(l R/r)=1. Thus (I Rir) <1
implies the three fixed points and (1 R/r) > 1 implies the unique seady sate, ky = F (r/R) > K(1 ). This
proves Proposition 2b) and 2c).

Proof of Proposition 4.

Firgt, note that (7) defines ky asafunction of k.. Differentiating (7) shows that this function,
denoted by ky = f (k.), isincreasing if and only if f(k.) < 1 or equivdently k. < K*(R;) = K(l ).
Furthermore, it satisfiesf (0) =0and f (K(1 )) =K( ). If I 31 K() £ K(l o) and hencek, < K(l )
impliesky = f (k) < f (K(1)) =K(l ), whichvidates (8). If | <1 ., theset of (k., ky) that stifies
(7), (8), and (9) is nonempty, and illustrated by the solid curve in Figure A3.

Second, (A2) and (8) imply that (10) hasasolution, X T (X, X*)1 (0,1), if and only if k_ <
K*(R) < ky. Thiscondition isillugtrated by the shaded areain Figure A3. Therefore, astable steady
state, (k., ky, X), exigsif and only if the solid curve (the segment of ky = f (k,) that satisfies (8) and
(9)), overlaps with the shaded area, or equivaently, if and only if K(1 ) <f (K*(R)) and f (K(l ¢)) =
f (K*(R)) > K*(R). Thefirg condition can be rewrittento f'(K(l )) > | f'(K*(R))/[1- W(K*(R))]
whereR < R.andthesecond to | < f'(K*(R))K(l o) = (K*(R))K*(R,).

That X > 0 requires that the upper-right end of the solid curveis gtrictly insde the shaded ares,
or equivdently R>R.. Smilaly, X* < 1if and only if the lower-I€ft end of the solid curveis srictly
ingde the shaded area, or equivdently, K(l ) > K*(R).

This completes the proof.
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