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Summary. We develop a theory of valuation of payoff streams in infinite-horizon
sequential markets and discuss implications of this theory for equilibrium under
various portfolio constraints. We study the nature of asset price bubbles in light
of this theory. We show that there cannot be equilibrium price bubbles on assets
in positive net supply under a transversality restriction. Our analysis extends the
work by Huang and Werner [9] to stochastic settings with complete or incomplete
markets.
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1 Introduction

This paper is concerned with the issue of payoff valuation and asset pricing in an
equilibrium model of sequential trading over an infinite horizon under constraints
on portfolio strategies.

In the literature on sequential markets with portfolio constraints, the value of
a stream of payoffs is usually measured by a functional that maps each payoff
stream to the lowest price of a feasible portfolio strategy that generates it. Two
important properties that the payoft pricing functional may or may not have are
linearity and countable additivity. Linearity implies that valuation is additive,
that is, the value of the sum of two payoff streams is equal to the sum of their
values. Value additivity plays a fundamental role in the theory of financial markets.
The well-known Modigliani-Miller theorem is one of its implications. Countable
additivity implies a representation of the value of a stream of payoffs by an infinite
sum of values of the payoff at each date.

Huang and Werner [9] demonstrate that, in the case of a single asset and no
uncertainty, the payoff pricing functional is linear and countably additive on the set
of non-negative payoff streams if a constraint allows delayed market participation
and does not restrict long positions in the asset and if there is no feasible arbitrage.

An arbitrage is a portfolio strategy that generates a positive payoff stream at
a non-positive price or a non-negative payoff stream at a negative price, of which
a Ponzi scheme is an example. A Ponzi scheme is a strategy of rolling over a
debt forever and thereby never paying it back. LeRoy and Werner [11, p.33-37]
distinguish two types of feasible arbitrage: unlimited feasible arbitrage and limited
feasible arbitrage. An unlimited feasible arbitrage is a feasible arbitrage that can
be operated on an arbitrary scale and generally cannot exist in equilibrium. A
limited feasible arbitrage is a feasible arbitrage that can only be operated on a
finite scale and can potentially exist in equilibrium depending on the form of a
constraint.

In this paper we extend the work by Huang and Werner [9] to stochastic settings



