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Manipulation and
Repeated Games in
Futures Markets

Graciela Chichilnisky

This chapter analyzes the possibility of manipulation in futures markets,
concentrating on the elfects that manipulation may have on their informa-
tional efficiency. We use the concept of manipulation as it arises in the study
ol noncooperative games with imperfect information.

Forward and futures markets illustrate sharply many of the issues cen-
tral to the economics of uncertainty and of imperfect information.' Clearly,
[uture economic activity is an arca in which conditions of uncertainty and of
imperfect information arise quite naturally. With respect to uncertainty
about future conditions, the existence of a [ull set of future markets or the
equivalent is seen as a precondition for attaining allocative efficiency. One
ol the major roles of such markets is to allow agents to trade so as to allocate
risks optimally among themselves, according to cach agent’s attitudes to-
ward risk. In this view, futures markets exist because they allow traders with
different risk positions toward the future to trade with each other for mutual
gain (see, for example, Edwards [982).

A second. different, role of futures markets is akin to that of a general
financial market. In this role, the futures market is seen as an instrument for
gathering and distributing information about future market conditions to
other parts of the economy (Grossman 1977). This information is of impor-
tance for decision making about inventories. outputs and investment, as well
as in financial transactions. The performance of futures markets in this sense
is measured by their informational efficiency.

We are concerned here with a particular issue concerning informational
efficiency, the manipulation of futures markets. This subject has long been
of practical importance. but has not until now commanded attention in the
literature. The issue of manipulation arises. forinstance, in the study of what
are institutionally known as squeezes or corners. In both cases, an implicit
assumption is that some agents control certain strategic information and that
they may use such control to influence the market to their advantage—for
instance, through their impact on prices. We assume that agents are not fully
informed about the characteristics of all other traders (such as their de-
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mands) and that cach agent may use his private information to influence
prices to his possible advantage. The context is therefore that of games with
imperfect information, and we explore the possibility of manipulation when
agents play in a noncooperative fashion—that is, through Nash equilibrium
strategies. By manipulation, I refer to the strategic use of information and
signals to obtain more advantageous outcomes. [ shall illustrate certain
examples of manipulation, such as market squeezes: the temporary aberra-
tion of the futures prices and spot prices for strategic advantage.

The first section establishes the concepts of pames with imperfect in-
formation and of manipulation. A brief discussion of the literature is given.
A class of games is then used to explore the extent to which the problem of
manipulation is likely to arise in these markets. One theorem shows that
manipulation arises quite generally. and with it, the informational efficiency
in these markets may decrease. Using these games as examples we then set
up the problem of manipulation in a repeated game context—that is, games
where players are assumed to play repeatedly with cach other through time,
even ad infinitum (Heal 1976). In this latter case. the incidence of manipula-
tion is greatly reduced. Futures markets become more efficient in their
informational role,

We next examine the extent to which a futures market may be viewed as
repeated games. This view depends on a number of features, including the
degree of anonymity and of restrictions on entry. 1 argue that these two
features are related, in the sense that more anonymity may ease entry. On
the other hand, anonymity may prevent the futures market from behaving as
a repeated game, thus making it more vulnerable to manipulation.’

The problem can be summarized as follows: disclosure that is, less
anonymity) may prevent manipulation and therefore improve the infor-
mational efficiency of the market. On the other hand, disclosure (less
anonymity) may restrict entry, and therefore produce an efficiency loss.

There is, in this sense, a tradeoff between informational efficiency and [ree

entry.

Itis often argued that the ease of entry in futures markets is a significant
improvement from the conditions prevailing in more traditional forward
markets. The role of the clearing houses, as discussed in Edwards (9), is in
part related to preserving as much anonymity as possible in futures markets.
Anonymity and free entry appear to be rather important features of futures
markets. It follows that the possibility of manipulation is higher in these
markets because they do not easily satisfy the characteristics of repeated
games.

The conclusions are that a certain amount of market manipulation can
be expected in futures market because of their informational structure, and
that manipulation will have some negative effects on the informational
efficiency of these markets. Self-policing measures involving some form of
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disclosure could decrease to a certain extent the incidence of manipulation.
However, such measures carry a cost in terms of barriers to entry and the
accompanying efficiency losses. It seems therefore that an overall approach
to the problem is to seek an optimal tradeoff between the two types of
cfficiency losses: informational inefficiencies and restrictions to entry.

The Concept of Manipulation

The concept of manipulation has been studied now for a number of years
(Chichilnisky and Heal 1982). It arises most naturally in the context of
noncooperative games with imperfect information. This section summarizes
the conceptual issues involved and describe briefly existing results.

Economic Games
A game is defined here by specifying four objects:

1. The strategies available to each player—that is, the strategy space §.

2. The space of outcomes, denoted X.

3. The payoff function (or game form) g, a function which assigns an
outcome to the strategies played by the individuals.

4. Individual characteristics, such as preferences over outcomes, that
determine the strategic behavior of the players.

The term “game with imperfect information™ denotes a game in which
the players are not fully informed about one or more of the aspects of the
game. For instance, players may be aware only of some of the strategies
available to them, so they do not know their strategy space § accurately.
Another typical incidence of imperfect information is when each agent is not
fully aware of the characteristics of the other agents. This type of imperfect
information will be most relevant here and we discuss it in some detail.

One important role of future contracts is to provide price signals that
can be used by the producers and distributors to allocate real resources.
More specifically, futures prices collect and interpret the underlying eco-
nomic information about conditions of supply and demand and so may
influence storage and inventory decisions. In the following, we shall discuss
how the issue of manipulation is linked with that of the efficiency of futures
markets, and also the different concepts of efficiency that emerge.

The extent to which one can rely on futures prices conveying accurate
information about the market's characteristics is relevant for the efficiency
of futures markets (Edwards’ section 5 and 6). Agents’ characteristics, such
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as preferences. influence demand, and demand affects futures prices.
Therefore. when agents’ characteristics are unknown, cach agent may give
strategic signals to the market about these characteristics, in an attempt to
shape the pricing structure to his advantage. For instance, a net sale may be
considered asignal of an agent’s preference. An agent may choose this signal
strategically to influence prices according to his preferences. A strategy for
cach agent 7 is then a net sale s;, which is taken as a signal for the agent’s
preference. This signal will affect market prices at the equilibrium. One can
formulate precisely in this context the issue of manipulation. We say that a
game with imperfect information is manipulable when for at least some
playeri. the outcome of the game that obtains when this player gives a signal
§; that misrepresents his characteristic s; (preference) is better (according to
i) than the outcome that obtains if he gives a correct signal about his
preference. That is, denote by

[.\'|. N ,.;,. o -‘k)

a k — | tuple of strategies of all players but i. where A denotes that the
corresponding strategy is deleted: 7; denotes “preferred to” by the ith
player: X is the outcome space, and the player’s strategies are in §.

A game g is manipulable if for some strategy of player i, and some
k — 1 tuple of strategies of all other players but i, denoted

(i « ;, v iebisalesE

the outcome
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where s; is the true characteristic of the ith player, and § + &,.

This concept of manipulability formalizes the notion that it is individu-
ally optimal for some player to misrepresent his characteristics, at least in
some cases. Asalready noted, informational efficiency requires the accurate

~ transmission of information by prices. Therefore. if individual deception

leads to different prices than those reflecting the true market conditions, it
could translate into a loss of efficiency for the market as a whole. The issue of
manipulation is therefore linked to that of market efficiency. This link,
however, is not simple. and is discussed in more detail in the following
sections. In particular, we shall define a class of games along the lines
discussed here and study their manipulability in the last section.

We now give a brief overview of existing results on the manipulation of
games that seem useful for the study of manipulation in futures markets. The
first results in the theory of manipulation appeared in Gibbard (1973). A
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certain type of game is called “straightforward" when the individual has no
incentive to misrepresent his characteristics in his choice of strategy. The
informational structure of straightforward games is such that players do not
communicate at all. We now discuss briefly the concept of game solution in
relation to the degree of communication among players because it will help
formulate the problem with precision.

Imperfect information may take several forms. An agent may be un-
aware of the other agents’ characteristics, but he may be able to observe
their strategic moves. This is different from a game where agents are
unaware of each other’s characteristics and are also unable to observe each
other’s moves.

The effects of different informational structures is seen more readily
through the concept of solution or equilibrium. For example, in a game
where cach player knows nothing about the other's characteristics and is also
unable to observe their strategic moves, the typical concept of a solution is
that of dominant strategy equilibrium. In this concept. adopted by Gibbard,
sach player is playing his dominant strategy—that is. p, for the ith player,
which ensures him of the best possible outcome no matter what other players
may be plaving. Formally, s, is a dominant strategy foriif forany k — | tuple

\
(S|, Fodl e miaie gl ..T;) F.T& =4
and for all strategies 5 # s, in S, then
(G VIRS ~ Ry T o A

A straightforward game is one in which giving the correct signal about
one’s characteristic is a dominant strategy for each player. and this gives rise
to a dominant strategy equilibrium of the game. Gibbard's theorem can now
be simply summarized. even though a few definitions are needed for stating
it with precision. For a wide family of games, the only straightforward pames
are dictatorial. Dictatorial games are those in which the outcome is always
identical to the preferred outcome stated by one of the players. called the
“dictator.” Dictatorial games do not provide an adequate representation of
markets.

This result establishes that most nondictatorial games are manipulable.,
in the sense of not being straightforward. The phenomenon of manipulabil-
ity appears therefore rather widespread. However, closer examination of
Gibbard’s result shows that the conditions of his theorem may be quite
restrictive. His games generally have no dominant strategies. Therefore. in
particular. correct signaling cannot be a dominant strategy equilibrium.
Therefore, his games fail to be straightforward may be because they do not
have any equilibrium. His result may appear to be mostly a statement about




























