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Modern futures trading—the organized trading of
contracts to buy and sell things at a later date—began at
the Chicago Board of Trade in the 1860s. Since then,
the number of futures markets has grown exponentially.
These markets strongly influence the prices and quantities of a vast array of foods, grains, livestock, metals,
industrial materials, and financial assets. Almost since
they began, futures markets have excited debate about
whether they make prices more volatile. Organizations
representing producers, especially farmers, have argued
that they do. This public debate has generated a sizable
academic literature.
The academic literature has studied futures markets
from both empirical and theoretical perspectives. The
empirical studies have compared how prices behave
before and after the introduction of futures markets.
(For a summary of the empirical research, see the
references cited in Turnovsky 1983.) Although the
empirical results are mixed, they seem to show that the
volatility of prices tends to decrease when futures
markets are introduced into an economy. The theoretical literature largely stems from Friedman's (1953)
argument that speculation necessarily reduces the
volatility of prices. The theoretical work suggests that
under plausible assumptions about the sources of
economic disturbances, futures markets reduce the
volatility of prices. (See, for example, Turnovsky 1983
and Turnovsky and Campbell 1985.) It is difficult,
however, to know how generally this result applies,
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since the literature uses very specific functional forms
to model the objectives of market participants.
In this paper, we clarify the set of circumstances
under which futures markets stabilize, or reduce the
volatility of, prices. We show that, under a fairly stringent set of assumptions, the introduction of futures markets does stabilize prices. The assumptions we make
are stringent, for we can easily construct examples in
which they do not hold and in which prices become
more volatile when futures markets are introduced.
We go beyond this issue, however. We also point out
and question an implicit assumption in both the popular
debate and the academic literature on the effect of
futures markets—the assumption that lower price volatility is socially desirable. We show here that no direct
or obvious link exists between price volatility and social
welfare.
This perhaps more important finding suggests that
price stability, in and of itself, should not be regarded as
a policy goal. It clearly is a goal of U.S. policymakers
now. For example, in the wake of the October 1987
stock market crash, a variety of regulations were proposed to limit the variability of stock prices. To the
*The models and most of the results presented in this paper were developed
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from that paper.
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extent that policy proposals are based on the belief that
lower price volatility is desirable, they start from the
wrong premise. To ensure that any such proposed
changes are beneficial, policymakers must examine
their effects not on price stability, but rather on
economic welfare.
A Model of Futures Markets
We now set about constructing a formal model of an
economy with futures markets. So that the model can
address the effect of futures markets on price stability
and welfare, we must first take a stand on what they do.
That is, exactly what role do these markets perform?
Defining Their Role
Again, futures markets are organized exchanges in
which participants trade contracts to deliver or accept
quantities of a specified commodity or asset at a
specified later date at a currently agreed on price. (See
Siegel and Siegel 1990 for an excellent, detailed discussion of futures markets; also see Hieronymus 1971,
Gold 1975, and Carlton 1984 for detailed descriptions
of the history and operations of these markets.) Since
the price for future delivery is agreed on now, producers
and owners of the commodity or asset, like farmers and
grain elevator operators, clearly can use futures markets to protect themselves against the risk that prices
will fall between today and the delivery date. Similarly,
consumers, like grain mills and food companies, can
protect themselves against the risk that prices will rise.
By protecting themselves in this way, of course, producers and consumers forgo the profits they would
make if, in the meantime, prices should move in the
other direction. Still, by participating in futures markets,
producers and consumers transfer the price risk to other
market participants, typically called speculators. These
are people who are more willing to accept the risks
involved. A primary role of futures markets, therefore,
is to allocate risks more efficiently than markets without futures trading. In this sense, futures markets
perform an insurance role.
Making Assumptions
For our model economy, we make several natural
simplifying assumptions. First, we assume that speculators are risk neutral they care about only the average
level of their profits, not how variable their profits are
about this level. Second, we assume that producers are
risk averse: they care about both the average level of
profits and the variability about that level. Third, we
assume that price variability occurs because consumer
demand for the producers' good is variable. In the

model, producers must decide how much of the good to
produce before they know the demand for it. Once the
good is produced, its demand is realized and its price is
determined by the familiar requirement that supply
equal demand. Fourth, for simplicity, we abstract away
from inventory-holding decisions and assume that the
good is not storable.
Describing the Environment
Our model has one industry. In it, a nonstorable good is
produced each period. Production commitments must
be made one period before output is realized. If a producer decides at time t — 1 to produce qt units of the
good during time t, a cost of ct = C(qt) is incurred in
period t.
The inverse demand function for the industry's good
at time ns given by P(Qt, e„ 77,_{), where Qt is aggregate
output at t and et and r)t- x are shocks to demand. Aggregate output is the sum of the outputs of each producer.
The demand shocks occur because of changes in the
tastes or incomes of consumers. The shock e is a
temporary change in tastes or incomes, whereas the
shock 77 is relatively permanent. The producer observes
the shock rj t -i at t — 1, before making the production
decision. The shock et is observed at t, after the production decision has been made. Basically, the production
decisions respond to changes in the permanent demand
component, but the decisions are made before the
temporary movements in demand are known.
When this industry has no futures trading, the producer's profits are given by
(1)

7rt =

ptqt-ct

where pt denotes the price at time t. The producer's
profits depend on both the price and the chosen quantity. Although able to control the quantity of the good
produced, the producer is at the mercy of market forces,
which determine the price of the good. Because of the
shocks affecting demand, the price of the good varies,
depending on the realization of the temporary shock e.
Consequently, profits vary, depending on the realization of this shock. So, how much the producer chooses
to produce depends on his or her attitude toward risk. If
extremely risk averse, for example, the producer might
decide not to produce anything at all.
The traditional way to model decisions under uncertainty is to assume that the producer seeks to maximize
the expected, or average, utility of profits. Typically,
this formulation implies that the producer is willing to
pay a premium to insure against risk. Formally, we
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