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Abstract
This paper studies equilibrium in the futures market for a commodity in a single good
economy, which is populated by heterogeneous producers and speculators. The commodity is traded only in the spot market at harvest whereas futures contracts written on
the commodity are traded continuously. The model illustrates the role of heterogeneity
and non-tradeness in a futures market equilibrium. The results show that the futures
price is driven by aggregate wealth, rather than the spot price as in other models and
that the futures price process is a simple one which depends on the relative risk
process.  2001 Elsevier Science B.V. All rights reserved.
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1. Introduction
This paper studies hedging and (partial) equilibrium in the futures market for
a commodity which is populated by heterogeneous producers and speculators.
The commodity is traded in a spot market only at harvest time. Each producer
is endowed with a non-traded private technology and trades in futures contracts
in order to reduce her quantity and price risks. Speculators invest their
initial wealth in bonds and take positions in futures contracts written on the
commodity.
The model is motivated by the observation that a spot market is open only at
harvest time for some commodities. In such a setting, the producer faces both
a price risk and a quantity risk. However, most of the optimal hedging literature
deals only with price risk. Hirshleifer (1990,1991) discusses the e!ects of both
types of risk on the hedging decision but does not model them simultaneously.
A simple way to represent the quantity and price risks of each producer is to
model them as a private cash #ow risk, where the cash position of a hedger is the
present value of her terminal cash #ows. The di$culty in solving the equilibrium
under these conditions is that both the futures price and the cash position of
a hedger are endogenous. In more traditional models, the cash position, which is
the "xed quantity of the commodity held by the producer, is independent of the
futures price.
The optimal demand for a futures contract depends on tastes, on the resolution of uncertainty, and on the formulation of the hedging problem. Early
contributions in the optimal hedging literature usually assumed that hedgers
were monoperiodic expected utility maximizers (see for instance Stein, 1961;
Johnson, 1960; Anderson and Danthine, 1980; Losq, 1982). A common result
from most of these papers is that the optimal hedge ratio consists of a pure hedge
component, and a mean variance component.
More recent models are derived in a continuous-time framework, whereby the
hedger maximizes the expected utility of intertemporal consumption subject to
a wealth-budget or cash-budget dynamic constraint. The cash-budget formulation has been used by Ho (1984) in a model in which a farmer, subject to both
output and price risk during the production period, hedges a non-traded
position. The optimal demand for futures contracts depends on the exogenous

 This observation is especially true for seasonal and not storable commodities such as fresh
strawberries. Since these characteristics imply a discontinuous cash market, which is open only at
harvest time, a food processing "rm or a restaurant operator using fresh strawberries as input has
a strong incentive to trade in strawberry futures contracts during the interim period in order to
hedge against price and quantity risks. Likewise, a farmer producing strawberries might want to
hedge against price and quantity risks of her crop.
 See, for example, Anderson and Danthine (1983).

