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Private International Debt with Risk of

Repudiation

Karsten Jeske
Federal Reserve Bank of Atlanta

The risk of repudiation plays a central role in determining the size
of international capital flows. In this paper I compare a centralized
arrangement for international debt, where only governments borrow
and lend internationally, with a decentralized arrangement, where
individual borrowers have access to international capital markets. I
show that a centralized setup allows more international risk sharing
and higher welfare than a decentralized setup. That is, there is a
positive role for government regulation of international borrowing.

I. Introduction

The risk of repudiation plays a central role in determining the size of
international capital flows. With few exceptions the existing literature
on repudiation models the borrowing country as a single entity, pre-
sumably a government, that makes all borrowing and default decisions.1

In fact, however, individuals do borrow and lend internationally unless
capital controls are present.

This paper compares outcomes under centralized and decentralized
arrangements for international borrowing and default decisions. That

I thank Andrew Atkeson, Timothy Kehoe, Dirk Krueger, Edward Prescott, the editor,
and three anonymous referees for helpful comments. All remaining errors are my own.
The views expressed herein are not necessarily those of the Federal Reserve Bank of
Atlanta or the Federal Reserve System.

1 See, e.g., Eaton and Gersovitz (1981, 1984), Bulow and Rogoff (1989), Atkeson (1991),
Giovanetti, Marcet, and Marimon (1993), Eaton and Fernandez (1995), Cole and Kehoe
(1996), and Kehoe and Perri (2002). In Cole and English (1991, 1992), individuals do
make economic decisions; in particular, they decide how much to borrow and lend. Still,
the decision whether to expropriate foreign-owned securities is made by the government.
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is, it studies the effect of government regulation of international capital
flows. I show that a centralized arrangement (capital controls) allows
more risk sharing than a decentralized one.

In the centralized setup, governments make borrowing as well as de-
fault decisions. If a government decides to default, the country as a
whole will be excluded from future international borrowing and lend-
ing. In contrast, in the decentralized setup, private agents decide how
much to borrow abroad and whether to repay debt. I assume that in-
dividuals who default on international debt are banned from interna-
tional capital markets but can still trade in domestic markets. One can
think of this as a setup applicable to a country in which courts treat
domestic and foreign agents differently, discriminating against foreign
creditors.

The literature on international bankruptcy law documents many cases
of discrimination. While explicit laws against foreigners are rare, implicit
discrimination is common. For example, the principle of territorialism
used in bankruptcy proceedings in most countries is prone to discrim-
ination. Territorialism means that in the case of bankruptcy of a mul-
tinational firm, every country in which the firm owns assets opens sep-
arate bankruptcy proceedings. Bebchuk and Guzman (1999) note that
in such cases courts tend to favor local creditors.2

For simplicity, I make the extreme assumption in the model that
contracts between domestic and foreign agents are not enforced,
whereas contracts between domestic agents are. With capital controls,
private agents are not allowed to borrow and lend abroad. Instead,
governments act as sole intermediary for international capital flows.
That is, they decide how much to borrow and lend and whether to
repudiate international debt.

In comparing centralized and decentralized outcomes, I derive three
main propositions. First, equilibria in decentralized economies look as
though there was a centralized borrowing constraint on the country as
a whole in the sense that, at every date, either every agent is constrained
from further borrowing abroad or no agent is. This is true even though
agents are heterogeneous. Second, in a decentralized economy, bor-
rowing constraints are tighter than in one with centralized debt. That
is, international borrowing and lending are reduced. Third, since con-
straints are tighter in a decentralized economy, centralization improves
welfare. That is, when the domestic legal system gives imperfect pro-
tection to foreign creditors, there is a rationale in favor of capital con-
trols that prohibit private agents from trading directly in international
capital markets and instead gives the responsibility of international cap-
ital flows to governments.

2 In the legal literature this is also called the “grab rule.”
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The paper is organized as follows: Section II presents the environment
and characterizes equilibria for the decentralized economy. In Section
III, I introduce capital controls of the kind mentioned above and show
that this economy is equivalent to one with debt constraints as in Kehoe
and Levine (1993, 1998). Section IV concludes the paper. All proofs
can be found in the Appendix.

II. Model

Time is discrete and the horizon is infinite. I use a pure exchange
economy with N different types of agents and M countries and restrict
my attention to type-identical allocations. Each period there is one non-
storable good. Subscripts denote the types of individuals and super-
scripts denote the country. Let denote the measure of type ijl ≥ 0i

people in country j.
An event is an N-vector of endowments drawn from aq (q )t ti ip1,…,N

finite set Q. A history of events is a sequence of eventsts (q , … , q )1 t

for periods 1, …, t, with an empty history. The probability that event0s
history occurs is given by . It is not necessary to put any structuret ts p(s )t

on the process of shocks. In particular, I do not need to assume a Markov
process.

Individuals have preferences

t j t tU p b u(c (s ))p(s ),�� i,t t
tt s

where the period utility function u satisfies the usual Inada conditions,
and the time preference factor b satisfies .0 ! b ! 1

In each state history there are state-contingent one-periodM � 1
bonds, one traded internationally and one type of bond traded exclu-
sively in each of the M countries. Bond prices are fortQ (s , q )t�1 t�1

international and for domestic bonds, and the quantitiesj tP (s , q )t�1 t�1

of international and domestic bonds are denoted andj tf (s , q )i,t�1 t�1

, respectively, where refers to a bond tradedj t j tb (s , q ) f (s , q )i,t�1 t�1 i,t�1 t�1

internationally after history that pays one unit next period if eventts
occurs, and likewise for country j domestic bonds .3j tq b (s , q )t�1 i,t�1 t�1

After a default an individual can trade only in the domestic bond
market. Hence the value after default for an individual of type i in
country j is

3 One can motivate the state-contingent nature with excusable default as in Grossman
and Van Huyck (1988).
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j t j t r�t j r r tV (s , b (s )) p max b u(c (s ))p (s Fs )��i,t i,t i,r r
j j rr≥t sc ,bi i

subject to
r j r j r j r j rq (s ) � b (s ) p c (s ) � P (s , q )b (s , q )�i,r i,t i,r r�1 r�1 i,r�1 r�1

qr�1

rfor all r ≥ t, s , (1)

j r rb (s , q ) ≥ �B for all s , q , (2)i,r�1 t�1 r�1

j tb (s ) given,i,t

where (2) is a no-Ponzi condition; that is, is large enough to neverB 1 0
bind in equilibrium.

Before a default, the consumer chooses optimal sequences for con-
sumption and for domestic and international bonds subject to his bud-
get and participation constraint:

t j t tmax b u(c (s ))p(s ) (CP)�� i,t t
j j j tt sc ,b ,fi i i

subject to

t j t j t j t t j tq (s ) � b (s ) � f (s ) p c (s ) � Q (s , q )f (s , q )�i,t i i i,t t�1 t�1 i,t�1 t�1
qt�1

j t j t t� P (s , q )b (s , q ) for all s , (3)� t�1 t�1 i,t�1 t�1
qt�1

r�t j r r t j t j t tb u(c (s ))p (s Fs ) ≥ V (s , b (s )) for all s , (4)�� i,r r i,t i
rr≥t s

j t j t tf (s , q ), b (s , q ) ≥ �B for all s , q , (5)i,t�1 t�1 i,t�1 t�1 t�1

and
j 0 j 0b (s ) p f (s ) p 0. (6)i,0 i,0

The participation constraint (4) says that an individual would never
want to default on international debt.4 Equation (5) is a no-Ponzi con-
dition, where again is large enough to ensure that the constraintB
never binds.

4 An alternative approach to private international debt with risk of repudiation would
have been to model agents having access to international capital markets but governments
making default decisions. Jeske (2001) deals with this setup.
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An individual who defaults on international debt assumes that his
decision does not affect domestic prices. He also assumes that he can
still trade internationally indirectly, through other agents in his country.
Evidently, this kind of punishment is far less severe than the autarky
punishment in a Kehoe-Levine economy. In fact, at this point it is not
even obvious whether this is a punishment at all. Later we will see that
it is.

Let us now define and characterize equilibria in this economy.
Definition 1. An equilibrium is

• allocations andj t j t j t{c (s ), b (s , q ), f (s , q )} ti,t i,t�1 t�1 i,t�1 t�1 s ,q ,i,jt�1

• bond prices t j t{Q (s , q ), P (s , q )} tt�1 t�1 t�1 t�1 s ,q ,jt�1

such that

• each individual solves problem (CP) and
• feasibility and market clearing occur:

J I J I

j j t j t tl c (s ) p l q (s ) for all s ,�� ��i i,t i i,t
jp1 ip1 jp1 ip1

I

j j t tl b (s , q ) p 0 for all s , q , j,� i i,t�1 t�1 t�1
ip1

J I

j j t tl f (s , q ) p 0 for all s , q .�� i i,t�1 t�1 t�1
jp1 ip1

Because of Walras’ law, one of the feasibility constraints is implied by
the others together with consumers’ budget constraints; for complete-
ness I include all feasibility constraints in the definition.

First-order conditions are

t ′ j t t j t j r t�r ′ j t t r0 p b u (c (s ))p(s ) � k (s ) � m (s )b u (c (s ))p(s Fs ), (7)��i,t t i,t i,r i,t t
rr ≤t s

j t j t j t0 p �P (s , q )k (s ) � k (s , q )t�1 t�1 i,t i,t�1 t�1

j t j t�V ((s , q ), b (s , q ))i,t�1 t�1 i,t�1 t�1j t� m (s , q ) , (8)i,t�1 t�1 j t�b (s , q )i,t�1 t�1

and
t j t j t0 p �Q (s , q )k (s ) � k (s , q ), (9)t�1 t�1 i,t i,t�1 t�1

where k and m are the multipliers on the budget and participation
constraints.

The next result characterizes consumption of agents with ,j tm (s ) 1 0i,t
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those for whom (4) holds with equality. It states that in any history in
which an individual is indifferent between default and the equilibrium
allocation, the consumption path after default is the same as the con-
sumption path in the equilibrium.

Proposition 1. In equilibrium, if for some i, j, , thenj t tm (s ) 1 0 si,t

for all and all such that , wherej,D r j r r r t j,Dc (s ) p c (s ) r ≥ t s p (s Fs ) 1 0 ci,r i,r r i,r

denotes consumption after default occurred in history .ts
In general, the constraint set for the consumer problem is not convex.

To show that the first-order conditions for a maximum are also sufficient,
I define an alternative maximization problem with the same objective
function and a convex constraint set that is a superset of the original
(nonconvex) constraint set. I then show in the Appendix that a solution
to the alternative (convex) problem is also affordable and individually
rational in the original (nonconvex) problem, which leads to the fol-
lowing result.

Proposition 2. First-order conditions for the consumer’s problem
together with a transversality condition

T ′ j T T j T j Tlim b u (c (s ))p (s )[b (s ) � f (s )] p 0 for all i, j� i,T T i,T i,T
TsTr�

are also sufficient.
The next proposition characterizes bond prices.
Proposition 3. In equilibrium, for all i, j,

′ j tu (c (s , q ))i,t�1 t�1j t tP (s , q ) p b p (q Fs ) for all i, j,t�1 t�1 t�1 t�1′ j tu (c (s ))i,t

t j tQ (s , q ) p max {P (s , q )}.t�1 t�1 t�1 t�1
jp1,…,M

In addition,

t j t tQ (s , q ) p P (s , q ) for all j, s , qt�1 t�1 t�1 t�1 t�1

implies

j t tf (s , q ) p 0 for all i, j, s , q .i,t�1 t�1 t�1

The first result says that is equal to the domestic marginalj tP (s , q )t�1 t�1

rate of substitution. The intuition is that, since domestic markets are
complete and contracts are perfectly enforceable, marginal rates of sub-
stitution must be equal across agents within any one country. The second
says that the price of the international bond is equal to the maximum
of the domestic bond prices. Alternatively, the international interest rate
is the minimum of the domestic interest rates. It cannot be lower, or
some individuals who are not borrowing constrained would have an
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arbitrage opportunity: to borrow at the low international rate and lend
at a high domestic rate. It cannot be higher, or individuals in at least
one country would have an arbitrage opportunity in the other direction,
since nobody is ever lending constrained. Finally, the third result states
that if domestic and international bond prices are equal in all states,
all international borrowing must be zero.

The next result states that, given any history, within each country
either everyone is borrowing constrained or no one is, even if their
endowments differ.

Proposition 4. For all countries and all historiesj p 1, … , M
, either for all andt j t t(s , q ) m (s , q ) 1 0 i p 1, … , N Q (s ,t�1 i,t�1 t�1 t�1

or for all andj t j tq ) 1 P (s , q ) m (s , q ) p 0 i p 1, … , Nt�1 t�1 t�1 i,t�1 t�1

.t j tQ (s , q ) p P (s , q )t�1 t�1 t�1 t�1

What allows international borrowing and lending at all, or put dif-
ferently, why do individuals repay their international debts? As propo-
sitions 3 and 4 show, the domestic interest rate is higher in exactly the
periods in which the individual wants to borrow, so it is more expensive
to insure against risk in the domestic market. This interest rate differ-
ential induces individuals to repay their international debts.

III. Centralized International Borrowing and Lending

Next consider an economy in which international borrowing and lend-
ing are centralized in the following sense. The government in each
country imposes capital controls of the following form: Only govern-
ments are allowed to trade internationally. Domestically, the government
trades bonds with individuals in a complete market with perfect en-
forcement. Hence, governments act as intermediaries for international
borrowing and lending. Each government’s objective is to maximize a
weighted sum of its citizens’ utilities.

For simplicity I set up an economy in which governments trade in-
ternationally and allocate consumption domestically whereas agents do
not access any markets. The same equilibrium allocation can be decen-
tralized as a Ramsey equilibrium allocation in which the government
borrows internationally with other governments and domestically with
its citizens.

Suppose that a utilitarian government in country j has welfare weights
. After a default, the autarky value is the maximum weighted utilityj N{J }i ip1

that can be attained if the whole country is banned from international
borrowing and lending and the government only redistributes goods.
Hence the autarky value is

I

j t j r�t j r r tV (s ) p max J b u(c (s ))p (s Fs ) (10)� ��t i i,r r
rip1 r s
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such that, for all ,r ts ≥ s
I I

j j r j rl c (s ) p l q (s ).� �i i,r i i,r
ip1 ip1

Before a default, the government’s problem is
I

j t j t tmax J b u(c (s ))p(s ) (GP)� ��i i,t t
j j tip1 t sc ,fi

such that, for all and ,ts qt�1

I I

j j t t j t j t j tl c (s ) � Q (s , q )f (s , q ) p l q (s ) � f (s ), (11)� � �i i,t t�1 t�1 t�1 t�1 i i,t
ip1 q ip1t�1

I

j r�t j r r t j tJ b u(c (s ))p (s Fs ) ≥ V (s ), (12)� ��i i,r r t
rip1 r≥t s

and
j tf (s , q ) ≥ �B. (13)t�1 t�1

That is, the government redistributes the country’s endowment plus the
net borrowing and faces a participation constraint with the autarky value
specified above.

Definition 2. An equilibrium in the economy with capital controls is

• an allocation andj t j t{c (s ), f (s , q )} ti,t t�1 t�1 s ,q ,i,jt�1

• bond prices t{Q (s , q )} tt�1 t�1 s ,qt�1

such that

• each government solves (GP) and
• feasibility and market clearing occur:

J I J I

j j t j t tl c (s ) p l q (s ) for all s ,�� ��i i,t i i,t
jp1 ip1 jp1 ip1

J

j t tf (s , q ) p 0 for all s , q .� t�1 t�1 t�1
jp1

The next proposition shows that if the utility function displays a con-
stant elasticity of intertemporal substitution, so , then thevu(c) p c /v

amount a government borrows does not depend on the welfare weights.
Proposition 5. If , then is independent ofv j t j Nu(c) p c /v f (s ) {J }t i ip1

for each j, .ts
In other words, one can aggregate each country j into one represen-
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tative agent with endowment in each , thanks toIj t j t tq (s ) p � l q (s ) st i i,tip1

the complete market structure within countries. Notice that there is a
major difference between economies with private international debt and
economies with capital controls. In an economy without capital controls,
complete risk sharing can never be an equilibrium allocation, unless
countries can achieve this without international borrowing and lending,
as shown in proposition 3. In an economy with capital controls, however,
one will observe complete risk sharing if the discount factor is high
enough.5

In an economy with capital controls, more international risk sharing
and higher welfare are possible. The intuitive explanation is that gov-
ernments can impose a more severe penalty than individuals in an econ-
omy with private international debt. For individuals, default does not
affect domestic interest rates whereas for the government it does. One
can think of this as the government internalizing an externality. Assume
that a small open economy with private debt imposes capital controls.
Then, since international bond prices did not change, the original al-
location is affordable for the government and also individually rational,
since participation constraints are less tight. Hence, a government can
do at least as well as individuals borrowing and lending in the inter-
national market. If in addition there is a history with positive Lagrange
multipliers on the participation constraint for agents in an economy
with private borrowing, the government can do strictly better by relaxing
the constraint in that history.

One can formalize this in the following result.
Proposition 6. Let be countryj,P t j,P t j,P t{c (s ), b (s , q ), f (s , q )} ti,t i,t�1 t�1 i,t�1 t�1 s ,i

j’s equilibrium allocation in an economy with private international bor-
rowing. Assume that solves (GP). Thenj,G t{c (s )} ti,t s ,i

I I

j t j,G t t j t j,P t tJ b u(c (s ))p(s ) ≥ J b u(c (s ))p(s )� �� � ��i i,t t i i,t t
t tip1 t s ip1 t s

with strict inequality if there is with It j j,P t(s , q ) � l f (s , q ) ! 0t�1 i i,t�1 t�1ip1

(nonautarkic allocation).

IV. Conclusion

This paper has shown that regulations on international borrowing and
lending may be welfare improving. If courts do not enforce contracts
between foreigners and domestic agents, then it is welfare improving
to exclude agents from international markets and use governments to
intermediate international capital flows.

5 An earlier version of this paper (Jeske 2001) went through a numerical example.
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Prohibiting private international borrowing makes people better off
because a government can internalize an externality associated with
international borrowing constraints. Wright (2005) builds on this paper
to find a less radical way of attaining the constrained optimum through
a system of subsidized private international borrowing. He performs this
exercise for both the economy in the present paper with debt constraints
of the style of Kehoe and Levine and Alvarez and Jermann (1998, 2000)
type solvency constraints. Wright made use of the fact that default is
too attractive in a world of private international borrowing. Hence,
subsidizing international borrowing is another way of internalizing the
externality to attain the constrained optimum.

In general, capital controls of this kind increase the amount of bor-
rowing and lending that is possible. The government can borrow more
from abroad because the participation constraint for a government is
less restrictive than for an individual. In that sense this model differs
from the work of Cole and English (1991, 1992), where a decrease in
foreign investment was welfare improving because it lowers the prob-
ability of expropriation.

Appendix

A. Private International Debt

Drop the i, j subscripts and superscripts in the derivation of first-order conditions
and the proof of most propositions to simplify notation. Also write as ar ts ≤ s
shortcut for . When first-order conditions of the consumert rs p (s , q , … , q )r�1 t

problem are used,

t rp(s Fs )tt t ′ t t r �rk(s ) p b u (c(s ))p(s ) 1 � m (s )b .�t t t r t[ ]r t p(s )s ≤s t

Let be the Lagrange multiplier of the problem. Thent t tn(s ) V(s , b(s ))t t t

t t�V(s , b(s ))t t tp n(s )tt�b(s )t

′ D tp u (c (s )).t

Solving for international bond prices yields
tk (s , q )t�1 t�1tQ (s , q ) pt�1 t�1 tk(s )t

′ tu (c (s , q ))t�1 t�1 tp b p (q Fs )t�1 t�1′ tu (c(s ))t

t rp ((s , q )Fs )t�1 t�1r �r1 �� m (s )br t rs ≤(s ,q ) tt�1 p (s , q )t�1 t�1# .t rp(s Fs )tr �r1 �� m (s )br t rs ≤s tp(s )t
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Hence, international bond prices are equal to the marginal rate of substitution
of an individual that is not borrowing constrained this period. Solving for do-
mestic bond prices yields

t t�V ((s , q ), b (s , q ))t�1 t�1 t�1 t�1t tk (s , q ) � m (s , q )t�1 t�1 t�1 t�1 t�b (s , q )t�1 t�1tP (s , q ) pt�1 t�1 tk(s )t

t�1 ′ t tb u (c(s , q ))p (s , q ) 1 � A � At t�1 t�1 t�1 1 2p #t ′ t tb u (c(s ))p(s ) 1 � At t 3

′ tu (c (s , q )) 1 � A � At�1 t�1 1 2tp b p (q Fs ) # , (A1)t�1 t�1′ tu (c(s )) 1 � At 3

where

′ D tu (c (s , q )) 1t�1 t�1t �t�1A p m (s , q ) b ,1 t�1 t�1 ′ t tu (c (s , q )) p (s , q )t�1 t�1 t�1 t�1

t rp ((s , q )Fs )t�1 t�1r �rA p m (s )b ,�2 r t
r t p (s , q )s ≤(s ,q )t�1 t�1 t�1

t rp(s Fs )tr �rA p m (s )b .�3 r t
r t p(s )s ≤s t

Denote the implicit date 0 price of a t-period do-t�1j t j kp (s ) p � P (s , q )t k�1 k�1kp0

mestic contingent bond.
Proposition 7. For all , the participation constraint (4) impliests

j r j r r j rp (s ) f (s ) � Q (s , q )f (s , q ) ≥ 0. (A2)� �r i,r r�1 t�1 i,r�1 r�1[ ]r ts ≥s qr�1

Moreover, if (4) holds with equality, then (A2) holds with equality.
Proof. For , define the following optimization problem:F � R

j,F t j t r�t j r r tV (s , b (s ), F ) p max b u(c (s ))p (s Fs )��i,t i,t i,r r
j rr≥t sci,t

such that, for all ,r ts ≥ s

j r j r j r r j tp (s )c (s ) p p (s )q(s ) � b (s ) �F.� �r i,r r i i,t
r t r ts ≥s s ≥s

Notice that by definition of the autarky value,

j t j t j,F t j t t j tV (s , b (s )) p V (s , b (s ), 0) for all s , b (s ),i,t i,t i,t i,t i,t

and for all , the optimal consumption path satisfiests

r�t j r r t j,F t j t tb u(c (s ))p (s Fs ) p V (s , b (s ), F(s ))�� i,r r i,t i,t
rr≥t s
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if one defines

t j r j r r j rF(s ) p p (s ) f (s ) � Q (s , q )f (s , q ) .� �r i,r r�1 t�1 i,r�1 r�1[ ]r ts ≥s qr�1

Since u is strictly increasing, is strictly increasing in . If the participationj,FV Fi,t

constraint is satisfied in , then , proving the first part of the proposition.t ts F(s ) ≥ 0
If the participation constraint holds with equality, then

j,F t j t t j,F t j tV (s , b (s ), F(s )) p V (s , b (s ), 0);i,t i,t i,t i,t

thus , proving the second part.tF(s ) p 0
Proof of proposition 1. Since the agent is constrained in , proposition 7ts

implies that equation (A2) holds with equality. Thus both andr{c (s )} r tr s ≥s

solve the problem, and therefore they solve theD r j,F t j t{c (s )} V (s , b (s ), 0)r tr s ≥s i,t i,t

problem as well. Since optimization after default is a strictly convexj t j tV (s , b (s ))i,t i,t

problem, and have to be identical. QEDr D r{c (s )} {c (s )}r t r tr s ≥s r s ≥s

Proof of proposition 2. The consumer’s optimization problem with the par-
ticipation constraint replaced by a weaker condition is

t t tmax b u(c(s ))p(s ) (CP ′)�� t t
tt sc,b,f

subject to

t t t t tc(s ) � Q (s , q )f (s , q ) � P (s , q )b (s , q ) p� �t t�1 t�1 t�1 t�1 t�1 t�1 t�1 t�1
q qt�1 t�1

t t tq(s ) � b(s ) � f(s ),t t t

r r r rp (s ) f (s ) � Q (s , q )f (s , q ) ≥ 0,� �r r r�1 r�1 r�1 r�1[ ]r ts ≥s qr�1

tb (s , q ) ≥ �B,t�1 t�1

0 0b (s ) p f (s ) p 00 0

for all , . Let k and m be the multipliers on the budget constraint and thets qt�1

alternative participation constraint, respectively. First-order conditions are

t t t tk(s ) p b u(c(s ))p(s ),t t t

tk(s , q )t t�1tP (s , q ) p ,t t�1 tk(s )t

t t t0 p �Q (s , q )k(s ) � k (s , q )t�1 t�1 t t�1 t�1

r t r t t� m (s )p (s , q ) � m (s )p(s )Q (s , q ).� �r t�1 t�1 r t t�1 t�1
r t r ts ≤(s ,q ) s ≤st�1
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Then

′ tu (c (s , q ))t�1 t�1t tP (s , q ) p b p (q Fs ),t�1 t�1 t�1 t�1′ tu (c(s ))t

t r tk (s , q ) �� m (s )p(s )r tt�1 t�1 r ts ≤(s ,q )t�1tQ (s , q ) pt�1 t�1 t r t tk(s ) �� m (s )p(s )Q (s , q )r tt r t t�1 t�1s ≤s

′ tu (c (s , q ))t�1 t�1 tp b p (q Fs )t�1 t�1′ tu (c(s ))t

r tm (s )p (s , q )r t�1 t�11 �� r ts ≤(s ,q ) tt�1 k (s , q )t�1 t�1# .r tm (s )p(s )r t1 �� r ts ≤s tk(s )t

Proposition 1 yields whenever the participation constraint binds.D t tc (s ) p c(s )t t

Then the first-order condition for domestic bonds in the (CP) problem is

′ tu (c (s , q ))t�1 t�1t t tP (s , q ) p b p (q Fs ) for all t, s , q ,t�1 t�1 t�1 t�1 t�1′ tu (c(s ))t

which is identical to the one in (CP′). The first-order conditions for international
bonds in the two optimization problems are identical after rescaling the La-
grange multipliers on the participation constraints. Finally, by proposition 7,
any allocation that solves (CP) also satisfies the participation constraint in (CP′).
QED

Proof of proposition 3. As in the proof of the previous proposition, the fraction
on the right-hand side of equation (A1) collapses to one,(1 � A � A )/(1 � A )1 2 3

which proves the first result. The proof of the third part is similar to the one
Bulow and Rogoff (1989) use. Define

j t j t j t tg (s ) p f (s ) � f (s , q )Q (s , q )�i,t i,t i,t�1 t�1 t�1 t�1
qt�1

and note that

j r j r tp (s )g (s ) ≥ 0 for all s .� r i,r
r ts ≥s

With complete risk sharing, for all , j, impliesj r r rP (s ) p Q (s ) sr r

j r j r j t j t t0 ≤ p (s )g (s ) p p (s )f (s ) for all i, j, s ,� r i,r t i,t
r ts ≥s

where the first inequality is equation (A2), which follows from the participation
constraint by proposition 7. This together with impliesj j t j t� � l f (s ) p 0 f (s )i i,t i,tj i

for all . QEDts
Proof of proposition 4. Note that the formulas for bond prices imply, for all
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i, j,

t rp (s , q Fs )t�1 t�1j r �r1 �� m (s )br t i,rs ≤(s ,q ) tt�1 p (s , q )t�1 t�1t j tQ (s , q ) p P (s , q ) . (A3)t�1 t�1 t�1 t�1 t rp(s Fs )tj r �r1 �� m (s )br t i,rs ≤s tp(s )t

Then for one i in country j implies thatj t t j tm (s , q ) 1 0 Q (s , q ) 1 P (s ,i,t t�1 t�1 t�1 t�1

, which in turn means that has to be positive for all individualsj tq ) m (s , q )t�1 i,t t�1

in country j. QED

B. Centralized International Borrowing and Lending

Let k and m be the multipliers on the government budget constraint and the
participation constraint, respectively. I drop the country superscripts to simplify
notation. First-order conditions are

t ′ t t t�r r ′ t t r tJ b u (c (s ))p(s ) � J b m (s )u (c (s ))p(s Fs ) p k(s )l ,�i i,t t i r i,t t t i
r ts ≤s

t t tk (s , q ) p k(s )Q (s , q ).t�1 t�1 t t�1 t�1

Hence,

tk (s , q )t�1 t�1tQ (s , q ) pt�1 t�1 tk(s )t

r �r r �1′ t 1 �� m (s )b p (s )r t r rs ≤(s ,q )u (c (s , q )) t�1i,t�1 t�1 tp b p (q Fs )t�1 t�1′ t r �r r �1u (c (s )) 1 �� m (s )b p (s )r ti,t r rs ≤s

and

′ tu (c (s )) l Ji,t i kp .′ tu (c (s )) l Jk,t k i

Alternatively, the government could have solved the planning problem in two
steps.

Step 1.

t t tmax b u(c(s ))p(s ) (A4)�� t t
tt s

such that

t t t t tq(s ) � f(s ) p c(s ) � Q (s , q )f(s , q ) (A5)�t t t�1 t�1 t�1
qt�1

and

r r r t r r r tb u(c (s ))p (s Fs ) ≥ b u(q(s ))p (s Fs ), (A6)� �r r r
r t r ts ≥s s ≥s

where .Nt tq(s ) p � l q (s )t i i,tip1
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Step 2.

N

t t tmax J b u(c(s ))p(s ) (A7)� ��i i t
tip1 t s

such that

N

t tl c(s ) p c(s ) Gs. (A8)� i i t
ip1

First-order conditions are

r �r r �1′ t 1 �� m (s )b p(s )r t rs ≤(s ,q )u (c (s , q )) t�1t�1 t�1t tQ (s , q ) p b p (q Fs ) (A9)t�1 t�1 t�1 t�1′ j t r �r r �1u (c (s )) 1 �� m (s )b p(s )r ti,t rs ≤s

and

′ tu (c(s )) l Ji i kp Gs, i, k. (A10)′ tu (c (s )) l Jk k i

Now one can show that the government’s problem and the proposed two-step
procedure have identical solutions if the utility function displays a constant
elasticity of intertemporal substitution. First derive the following result.

Lemma 1. If , then for all J, , the function h:v Nu(c) p c /v a � R��

defined by is affine and strictly increasing.N�1 �1u (R ) r R h(x) p � Ju(a u (x))i iip1

Proof. Compute the derivative of h:

1′ ′ �1h (x) p Ju (a u (x))a� i i i ′ �1u (u (x))i

′u (a c)i �1p J a for c p u (x)� i i ′u (c)i

′p J a u (a ).� i i i
i

Therefore, is a positive constant. QED′h (x)
Proof of proposition 5. One has to show that the solution of the two-step

procedure also solves the government’s problem. With , there is anvu(c) p c /v
with such thatNa � R � a p 1�� ii

t t tc (s ) p a c(s ) Gs , i,i,t i t

and hence

′ r ′ ru (c (s )) u (c (s ))r i,r t rp Gs , s , i,′ t ′ tu (c(s )) u (c (s ))t i,t

where . Equations (A9) and (A10) are then just identical toN
q(s) p � l q (s)t i i,tip1

first-order conditions in the original government’s problem. Also, the govern-
ment’s budget constraint is satisfied when (A5) and (A8) hold. All I have to
show is that the participation constraint in the government’s planning problem
is satisfied. As shown in lemma 1, h is affine and strictly increasing. Therefore,
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r�t r r t r�t r r tb u(c (s ))p (s Fs ) ≥ b u(q (s ))p (s Fs )� �r r r r
r t r ts ≥s s ≥s

r�t r r t r�t r r t⇒ h b u(c (s ))p (s Fs ) ≥ h b u(q (s ))p (s Fs )� �r r r r( ) ( )r t r ts ≥s s ≥s

r�t r r t r�t r r t⇒ b h(u(c (s )))p (s Fs ) ≥ b h(u(q (s )))p (s Fs )� �r r r r
r t r ts ≥s s ≥s

N N

r�t r r t r�t r r t⇒ J b u(c (s ))p (s Fs ) ≥ J b u(a q (s ))p (s Fs )� � � �i i,r r i i i,r r
r t r tip1 s ≥s ip1 s ≥s

tp V(s ).t

QED
Proving proposition 6 requires some more notation. Construct an altered

government problem (GP′) using the following participation constraint instead
of (12):

I

j r�t j r r t j,B t tJ b u(c (s ))p (s Fs ) ≥ V (s ) for all s , (A11)� ��i i,r r t
rip1 r≥t s

where is defined as follows:j,B tV (s )t

I

j,B t j r�t j r r tV (s ) p max J b u(c (s ))p (s Fs )� ��t i i,r r
rip1 r s

such that, for given bond prices and all ,j r tP s ≥ st

I I I I

j j r j j r j r j r j j rl c (s ) � l P (s , q )b (s , q ) p l q (s ) � l b (s ) (A12)� � � � �i i,r i r�1 r�1 i r�1 i i,r i i
ip1 ip1 q ip1 ip1t�1

and the bond distribution is such that . One can view this as
It j j ts � l b (s ) p 0i iip1

the government not taking into account the aggregate resource constraint after
default and instead assuming that it can keep borrowing at domestic interest
rates just like individuals in the decentralized economy. One can then derive
the following result.

Lemma 2. For all j, , and ,j N t{J } si ip1

j t j,B tV (s ) ≤ V (s ).t t

Moreover, if solves (GP) and solves (GP′), thenj,G t j,P t{c (s )} {c (s )}t ti,t s ,i i,t s ,i

I I

j t j,G t t j t j,P t tJ b u(c (s ))p(s ) ≥ J b u(c (s ))p(s ).� �� � ��i i,t t i i,t t
t tip1 t s ip1 t s

Proof. The constraint set of the problem is a subset of the constraint setjVt

of the problem because in equation (A12), one can always setj,B j rV b (s ,t i

for all i, , and . This proves the first half of the result. Using therq ) p 0 s qr�1 r�1

same argument in the other direction, that is, noting that the constraint set of
(GP′) is a subset of the constraint set of (GP), proves the second half. QED

Note that with the appropriate set of transfers or distribution of initial bond
holdings, one can guarantee that a consumption stream in the economy with



592 journal of political economy

private international debt indeed solves problem (GP′). Alternatively, one could
assume that for all k, in which casej j j ′ j 0 ′ j 0 j,P t˜ ˜J p (l /l )[u (c (s ))/u (c (s ))] {c (s )} tk k 1 1 k i,t s ,i

solves (GP′) without transfers.
So far I proved that—keeping international interest rates fixed—under cen-

tralized borrowing a government can always do weakly better than an economy
with private international borrowing. One can now prove the main result: In a
nonautarkic economy the government can do strictly better.

By assumption the country as a whole borrows in history to pay back ints
. This implies that there must be a history with such thatt r r t(s , q ) (s , q ) s ≥ st�1 r�1

to enforce repayment of the bond, which impliesr j rQ (s , q ) 1 P (s , q )r�1 r�1 r�1 r�1

for all i (with proposition 4) and for all i. Thisj r j,P rm (s , q ) 1 0 f (s , q ) ! 0i,r r�1 i,r�1 r�1

implies that from history onward, the allocation must be nonautarkic;r P(s , q ) cr�1

in other words, for all , where is not pos-N Nj j,P t j j t t� l c (s ) p � l q (s ) s t ≥ r � 1i i,t i iip1 ip1

sible. The reason is that the allocation also solves the (GP′) problem, andPc
together with for allN Nj,P r j j,P j j rf (s , q ) ! 0 � l c (s) p � l q (s) s ≥ (s , q )i,r�1 r�1 i i,t i i r�1ip1 ip1

would imply that the social planner in the (GP′) problem could increase welfare
by defaulting in history .r(s , q )r�1

Next, recall proposition 1. The result extends to the problem (GP′); that is,
with a binding participation constraint, the equilibrium consumption streamPc
from onward is identical to the stream after default in ther j,B r(s , q ) V (s ,r�1 t

problem. Since the allocation after is nonautarkic, the continu-rq ) (s , q )r�1 r�1

ation values are such that since the objective functionj,B r j rV (s , q ) 1 V (s , q )t r�1 t r�1

is strictly concave. A social planner in the original centralized problem (GP)
could therefore relax the participation constraint in history that hadr(s , q )r�1

a strictly positive Lagrange multiplier, and thereby increase weighted utility.
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