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We develop a theory of general equilibrium with endogencus debt limits in the form of
individual rationality constraints similar to those in the dynamic consistency literature. If an agent
defaults on 2 cantract, he can be excluded from future contingent claims markets trading and can
have his assets seized. He cannot be excluded from spot markets trading, however, and he has some
private endowments that cannot be seized. All information is publicly held and commoen knowledge,
and there is a complete set of contingent claims markets. Since there is compleie information, an
agent cannot enter into a contract in which he would have an incentive to default in some state. In
general there is only partial insurance: variations in consumption may be imperfectly correlated
across agents; interest rates may be lower than they would be without constraints; and equilibria
may be Pareto ranked.

1. INTRODUCTION

It is well known that changes in individual consumption are imperfectly correlated with
those in aggregate consumption. One way to model this phenomenon is to impose
constraints on the collection of debts. The goal of this paper is to provide a theoretical
foundation for such models. Our theory considers an infinite-horizon general equilibrium
model in which endogenous debt limits have the form of individual rationality constraints
similar to those in the dynamic consistency literature. If an agent defaults on a contract,
he can be exciuded from future contingent claims markets trading and can have his assets
seized. He cannot be excluded from spot market trading, however, and he has some
private endowments that cannot be seized. Al information is publicly held and common
knowledge, and there is a complete set of contingent claims markets. Since there is
complete information, an agent cannot enter intoe a contract in which he would have an
incentive to default in some state. In general there is only partial insurance: variations
in consumption may be imperfectly correlated across agents; interest rates may be lower
than they would be without constraints; and equilibria may be Pareto ranked.

We draw a distinction between economies in which the aggregate social endowment
exceeds the sum of the individual private endowments and those in which the two are
the same. In the former case, we say that the economy has positive assets. The interpreta-
tion is that private endowments represent things that cannot be seized in order to collect
debts; the remaining part of the social endowment represents assets that can be seized.
Our point of view is similar to that taken in the study of the time consistency of government
debt by Chari, Kehoe and Prescott (1989) and by Chari and Kehoe (1990}). Here we
focus on the extent to which private debt and insurance markets can be enforced by the
threat of exclusion from intertemporal and interstate trade. This limits attention to
allocations that are not only socially feasible, but that are individually rational in the
sense that, at each time and in each state, each agent receives at least the present value
of utility he could receive by trade on spot markets alone.
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We examine both allocations that are efficient relative to the individual rationality
constraints, and competitive equilibria in which the budget set refiects these constraints
as well as the usual income constraints. We then relate these ideas to each other: in the
case of what we call identically homothetic preferences, an allocation is constrained
efficient if and only if it can be decentralized as a constrained competitive equilibrium
with transfer payments. An important special case is when there is a single good.

The case in which preferences are not identically homothetic is more complicated.
We show that the technical role played by the notion of efficiency in the analogues of
the two welfare thearems is assumed here by a technical concept that we call conditional
efficiency. We also show by means of two examples that conditional efficiency is neither
necessary nor sufficient for constrained efficiency. We then use technical results analogous
to the two welfare theorems, which relate conditionally efficient allocations to equilibria,
to argue that these two examples serve as counter-examples to the two welfare theorems
in their usual form.

Examining efficient allocations, we find a kind of “Folk thecrem”, most clearly
related to that in Friedman (1971) and Fudenberg and Maskin (1986}: for discount factors
close enough to one, first-best allocations may be sustained. We show by example that,
even when the first best is not attainable, intertemporal and interstate trade is stitl possible.
Consequently, this is a legitimate model of partial insurance. The story of limited
intersectoral insurance is an attractive one: a successful sector will not pay an unsuccessful
one unless sufficient future compensation is offered. This limits the amount of insurance
that can be provided, however. If too much debt is incurred, it will not be repaid.

There are alternative explanations of the imperfect correlation between changes in
individual and in aggregate consumption. Within the Arrow-Debreu framework, state-
dependent preferences are a possible explanation. It is also true that if there are many
goods, individual consumption may be imperfectly correlated with aggregate consumption
merely because of price finctuation in spot markets and incame effects an spot demand.
Neither of these explanations seem particularly plausible in light of the fact that the
decline of entire industries and regions seem to have a permanent effect on the welfare
of individual workers: Why are the unsuccessful sectors not paid off by the successful
ones? It is, of course, possible to explain the facts by means of the incomplete market
theory introduced by Radner (1972), but this begs the question: Why are some markets
closed? With the notable exception of Allen and Gale (1988}, there has been little research
on this question.

One approach to explaining imperfect insurance relies on private information prab-
lems, either in the form of moral hazard or of adverse selection. Green (1987), Hammond
{1987) and Banerjee and Newman {1988} have explored models of this type, and there
are some general theorems in the finite-horizon case due to Prescott and Townsend
(1984a, b}. These private information maodels are complicated to begin with, and Prescott
and Townsend (1984a, b} argue that to decentralize equilibria it may be necessary to
introduce price lotteries. Such schemes may, however, be difficult ta enforce in practice.
From the empirical point of view, it is unclear that this explanation really comes to grips
with the problem of the absence of intersectoral insurance. Would there really be an
important moral hazard problem, for example, if line workers (who are heavily monitored
anyway) received payments contingent on the overall economic success of their industry
or region?

Yet another framework that leads to partial insurance is the overlapping-generations
model with uncertainty. Since one can argue that in practice a major problem is that of
young workers (who are more maobile and enter more successful sectors) not insuring
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older warkers {(who may be stuck in a declining sector}, this is a potentially attractive
explanation, But it flies in the face of substantial evidence of the importance of bequest
matives (see, for example, Darby (1979} and Kotlikoff and Summers (1981)}, and Barro's
(1974) observation that with a bequest motive, overlapping generations behave as a single
infinitely-lived family.

The notion of debt constraints is not new in economics. Many empirical researchers,
including Hayashi (1985) and Zeldes {1989), have found evidence of debt constraints in
individual consumption patterns. As a theaoretical issue it has been studied primarily in
monetary theory where maoney is the only asset and the inability to sell it short creates a
debt constraint. With the exceptions of Townsend (1987) and Levine (1989}, who consider
a private information interpretation, the lack of a richer menu of assets in this type of
mode! is not explained. .

The line we take here is most heavily influenced by Prescott and Townsend (19844, b)
and the related work of Atkeson and Lucas (1992). Rather than focus on incentive
compatibility constraints as they do, we focus on individual rationality constraints. The
constraints that we impose are similar in spirit to those in the international debt literature:
Schechtman and Escudero (1977) and Manuelli (1986), for example, allow countries to
borrow only as much as they have an incentive to pay back, no matter what the realization
of uncertainty. To simplify matters, we assume that it is possible to exclude traders from
intertemporal trade, but not from spot markets. This is consistent with the observations
that it is relatively easy to deny credit, somewhat more difficult to seize assets, and
extraordinarily costly to tax spot trade in order to collect debts. We should point out
that it is important that it is possible to prevent debtors in defauit from making loans
and to seize their assets: Bulow and Rogoff {(198%) show that merely denying credit is
not a sufficient threat to create a loan market.

Our theory has interesting empirical implications. Unlike the incomplete markets
model, there is no kimit here on the types of contingent claims that can be traded. Rather,
the amount of contingent claims of a particular type that can be sold are limited by the
extent ta which the debt will be honoured. One consequence is that, as in the aoverlapping-
generations model and debt-constrained monetary models, real interest rates tend to be
lower than the subjective discount factor: borrowers are constrained, lenders are not.
To induce lenders to offer a low quantity of loans, they are offered a low return.

In summary, we present a relatively simple theory for the case of identically
homothetic preferences, a condition that is always satisfied when there is just a single
good. The first and second welfare theorems hold, and there are second-best equilibria
in which intertemporal markets are active. This theory has the potential to explain the
existing lack of correlation between private and aggregate consumption. The picture
when there are income effects is more disturbing. Here we have the beginnings of a
theary of mechanism design where it is impossible to prevent certain types of trade. This
places a potentially intolerable burden on the price system: not only must prices serve
to facilitate trade, but they must keep individuals from reneging on contracts. As a result,
both welfare theorems may fail.

2. THE MODEL

Both time and uncertainty are discrete. All information is publicly held and common
knowledge. Inmformation at time t=1,2,...,about current and future conditions is
indexed by the state n,. There are k different states. Information states form a Markov
chain. The transition probability from 7 to %' is #(%'| ). The probability distribution



