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An important feature of the classical Arrow-Debreu model is that it
imposes very weak informational requirements on the participants of the
economy. Decision makers are assumed to know only their own characteris-
tics. No assumptions are imposed on what they know or believe about other
agents’ characteristics and beliefs. Market prices convey all the relevant in-
formation about the economic environment and guide the economic agents
to take their decisions.

While keeping the informational structure at a minimum level, the Arrow-
Debreu model has often been questioned for its unrealism compared to the
actual operation of markets. Among others, many of the criticisms have
challenged the formal extension of the model to uncertain dynamic envi-
ronments. The approach to model time and uncertainty appears to be too
demanding since it requires the presence of an inordinate number of markets.
At the beginning of time agents need to observe the prices at all conceiv-
able states and dates. Related to this is the observation that the theory
requires in principle a complete system of financial markets which appears
to be too detailed to have any practical significance. Such a financial struc-
ture puts away the rich institutional structure of actual financial markets
for allocating resources and providing opportunities for risk-sharing.

Allowing for a sequence of spot commodities and financial markets ad-
dresses some of these issues. Equilibrium allocations can now be imple-
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mented by a simpler and more realistic structure of markets. However,
the transition to a sequential markets model is not without cost, since it
requires more stringent informational requirements on the participants of
the economy. Traders need to form expectations not only about their own
characteristics but also about future prices.

The Perfect Foresight approach to model sequential markets, attributed
to Radner (1967) (see also Radner (1972) and Radner (1982)),1 proposes
an equilibrium concept based on the hypothesis that agents are able to
forecast correctly the equilibrium prices. Although traders need not agree
on the joint probability distribution of future events, they must believe that
a unique future price will appear at each event. That is, agents are required
to have degenerate and common price expectation functions (see Radner
(1982)). In addition, the expectations are self-fulfilling in the sense that
they correspond to the equilibrium prices at each event.

The hypothesis itself imposes a strong rationality on the participants
of the economy. Agents need to observe not only the current prices but
in addition the actual map from states to future prices. But this in turn
implies that agents fully understand their economic environment and have
a capacity for computation and communication far beyond what is realistic.

These considerations led a sizable literature in economics to propose a
bounded rationality approach to model competition in uncertain dynamic en-
vironments. A common characteristic of bounded-rationality models is that
agents have no structural information about their economic environment.
Therefore, the models are consistent with the informational economy un-
derlying the static Arrow-Debreu model. Agents have beliefs which become
now part of the primitives of the economy. These beliefs determine their
actions and feed back into the actual evolution of the economic variables.

Temporary equilibrium models, originated in the works of Grandmont
(see Grandmont (1970), Grandmont (1977) and Green (1973)), constitute
an important part of the bounded rationality paradigm. The conceptual
framework of temporary equilibrium takes into account the possibility that
agents may have neither correct nor common and degenerate expectations
about the evolution of future prices. The equilibrium achieved at a given
moment is only temporary since only the current actions are coordinated
by spot prices. No coordination is required for future plans which may be
incompatible if agents have incorrect expectations.

1If agents are using equilibrium prices to make inferences about the environment, then
perfect foresight equilibrium takes the special form of a so called rational expectations
equilibrium (Radner (1979)).
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The temporary equilibrium approach has provided a coherent framework
as an alternative to the perfect foresight paradigm. Moreover, it has per-
mitted the investigation of a variety of new themes that were difficult to
be explained using rational models: the role of money and the existence of
liquidity traps, quantity rationing and price stickiness, the possibility of a
positive role for government intervention.

Two are the most serious drawbacks of the temporary equilibrium ap-
proach. The first point to note is related to the possibility of arbitrage in
spot markets. In the absence of borrowing constraints the size of traded
contracts cannot be limited. For some patterns of expectations an agent
may find it profitable to take an extreme short position. It is then clear
that the existence of equilibrium cannot be guaranteed for all expectation
patterns.

The problem then turns out to find necessary conditions on expecta-
tion patterns that are consistent with equilibrium in spot markets. Several
assumptions have been proposed in the literature depending on the partic-
ular environment under study (see Green (1973), Hart (1974), Grandmont
(1977), Hammond (1983)). Roughly speaking, all imply that traders need
to partially agree on a sufficient large set of future prices. These conditions,
known as overlapping expectation conditions, appear to be rather stringent
since they imply an unrealistic uniform perception for future price uncer-
tainty. Subsequent research has challenged the role and relevance of overlap-
ping expectations. Milne (1980) argues for borrowing constraints that reflect
lenders’ perception for default risk. Alternatively, Stahl (1985a) (see also
Stahl (1985b)) emphasizes the need for institutional borrowing constraints.

The second point to note is related to the issue of bankruptcy. Even
when traders’ expectations overlap, the achieved equilibrium outcome in
spot markets may lead to bankruptcy in subsequent periods due to inaccu-
rate price expectations. Grandmont in his excellent survey (see Grandmont
(1982)) points out this problem and argues for the design of default rules

in temporary equilibrium models. These rules may restore equilibrium in
future periods and lead to equilibrium allocations that reflect the extent of
bankruptcy as a decision of the agents themselves.

The paper follows the bounded rationality approach as an alternative to
model sequential competitive markets. Our main motivation is to provide
a framework that keeps the desirable characteristics of bounded-rationality
models (informational economy) and simultaneously addresses the short-
comings encountered in temporary equilibrium models (overlapping expec-
tations, bankruptcy).

We believe that a fruitful market mechanism to prevent bankruptcy in
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future periods and to ensure existence of equilibrium at the current period
has to allow for the possibility of default while simultaneously protecting
short-sales of assets through collateral requirements. In traditional tempo-
rary equilibrium models the only penalty a bankrupt agent may suffer, is
a zero consumption bundle in the period of default. The are several rea-
sons that justify the need for default penalties. First, without default, the
creditors’ willingness to lend depends crucially on their expectations to be
repaid. Second, with low or zero default penalties, borrowers may not choose
to repay their debts even though they are able. In either case the possibil-
ity of bankrupt increases. It is therefore intuitive that allowing for default
penalties which are proportional to the extent of bankruptcy leaves room for
restoring equilibrium in future periods. An analogous argument applies if
we allow for the possibility of collateralized promises. The intuition is that
even if agents made bad expectations about future prices, the market will
seizure their collateral at the second period and the economy will not col-
lapse. In addition, the endogenous nature of collateral requirements has an
additional side impact. It allows for the dispense of overlapping expectation
conditions.

The implications of default and collateral date back many years to the
work of Dubey, Geanakoplos, and Zame (1990), Kehoe and Levine (1993),
Zame (1993), and more recently to Araujo, Páscoa, and Torres-Martinez
(2002), Dubey, Geanakoplos, and Shubik (2005). This literature highlights
important features of default that may be desirable with incomplete oppor-
tunities for risk sharing. However, with no exception, all studies rely on a
perfect foresight formulation. Therefore, the models can still be questioned
on the basis of the informational requirements that justify rationality. In
addition, the informational requirements are even more demanding in these
models since agents have to be able to predict not only the future prices but
also the delivery rates for all assets.

This study provides a reappraisal of the implications of default and col-
lateral in a different setting that abstracts from the rational paradigm by
allowing agents to be less sophisticated. We formulate and analyze a two-
period model that is in close relation with the traditional temporary equi-
librium models, but it deviates from them by allowing for durable goods,
collateral and the possibility of default.

We propose a new equilibrium notion (beliefs equilibrium) that is simul-
taneously free of stringent informational requirements and consistent with
market clearing in both periods. The equilibrium existence result is builded
gradually in order to highlight the role played by default and collateral in
achieving the equilibrium outcome. It is shown that under overlapping ex-
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pectations default always implies the existence of beliefs equilibria. In addi-
tion, the reliance on collateral to secure loans, allows us to dispense with the
overlapping expectation conditions. A final remark concerns with the de-
velopment of the existence proof. Although technically is more demanding,
the argument draws on a variety of standard methods.

Section 2 presents the theoretical framework and outlines the basic mo-
del. In section 3 we formally define the model’s equilibrium concept (beliefs
equilibrium) and show how this concept differentiates, in terms of informa-
tional requirements, from the corresponding perfect foresight solution. The
existence proof is builded gradually in sections 4 and 5. In this way we for-
mally disentangle the role of default and collateral and show that each has
a bite. Section 4 investigates under which condition a family of beliefs is a
temporary equilibrium. Given that a necessary condition is the absence of
arbitrage opportunities in the first period, we present three alternative sets
of assumptions that exclude arbitrage, namely, exogenous bounds on short
sales, overlapping expectations and collateral. It is shown that collateral
provides a more realistic way to exclude arbitrage opportunities and insure
the existence of temporary equilibrium. Exogenous bounds are difficult to
justify economically. On the other hand, overlapping expectations put seri-
ous restrictions on expectations patterns. Most important, when default is
allowed, overlapping expectations is no more a sufficient condition for the
existence of temporary equilibrium. This is because it does not preclude
the possibility that for given default penalties agents may go simultaneously
long and short in the same security. We provide an example that highlights
this point. In section 5 we turn our attention to the existence of equilibrium
at the second period. We present a simple example of an economy with
overlapping expectations and no default that admits a temporary equilib-
rium but a beliefs equilibrium always fails to exist. The example shows
that bankruptcy is possible when some consumers with price expectations
far away from the equilibrium prices take an extreme sort position in the
spot markets. We subsequently show that allowing for default is sufficient
to restore equilibrium at the second period, since it excludes the situation
described in our example. Section 6 concludes.
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