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Theories of cartel stability and the Joint
Executive Committee

Glenn Ellison*

This article reexamines the experience of the Joint Executive Committee, an 1880s railroad
cartel, to assess the applicability of the Green and Porter (1984) and Rotemberg and
Saloner (1986) theories of price wars. After discussing necessary modifications to the
theories, 1 estimate a number of dynamic models to explore the causes of price wars, the
cyclical nature of pricing, and the possibility that secret price cuts may have been given.
The estimates provide some support for the predictions of the first theory.

1. Introduction

B The “Joint Executive Committee” (JEC) was a railroad cartel organized in 1879 to
set prices for transport between Chicago and the East Coast. Over the next seven years
the cartel was only partially successful, with rates stable at $7 or $8 per ton in some years
and occasional price wars pushing rates as low as $2.50 per ton in others. One thing the
cartel did do very well was to keep detailed records, and as a result the JEC has proved
to be a valuable setting in which to study the workings of a cartel (MacAvoy, 1965; Ulen,
1979; Porter, 1983b). In light of the previous literature, I will not review the history of
the cartel here and recommend the accounts of MacAvoy and Porter to anyone unfamiliar
with its situation.

Much of the more recent attention paid to the JEC is attributable to interest in game-
theoretic models of collusion. Green and Porter’s (1984) analysis of collusion with im-
perfect observation demonstrated that price wars need not be indicative of a failure to
collude; they are, in fact, a necessary part of optimal collusive arrangements. The debate
was further energized by the work of Rotemberg and Saloner (1986), whose alternate
description of price wars is often regarded as at odds with that of Green and Porter. Pro-
ponents of each theory have cited the JEC’s experience as lending empirical support. (Por-
ter, 1983b; Lee and Porter, 1984; Rotemberg and Saloner, 1986). Although the JEC has
received a great deal of attention, I shall argue that the existing literature allows only a
fairly incomplete assessment of the applicability of the Green and Porter and Rotemberg
and Saloner theories. In an attempt to provide a more complete picture I shall reexamine
the JEC, discussing at length the implications of the theories given the situation of the
JEC and performing a number of empirical tests.
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The first theory considered here, that of Green and Porter, has been the primary focus
of most previous studies. These studies have provided convincing evidence that price wars
did occur in the JEC. The core content of the theory, however, is not just that price wars
should occur in equilibrium, but that price wars should occur because firms follow par-
ticular strategies to sustain collusion, strategies in which price wars are triggered by ran-
dom demand shocks. To evaluate this prediction within the context of the JEC, it is im-
portant to note that a variety of trigger strategies could have been used to sustain a nearly
optimal outcome and that these strategies may be somewhat different from those in the
text of Green and Porter (1984). For example, firms might react to unusual market share
patterns or begin a price war whenever demand is unusually high (as opposed to low).
The empirical analysis focuses on the transition probabilities in a switching regressions
model (incorporating elements from the models of Porter (1983b), Cosslett and Lee (1985),
and Hajivassiliou (1989)) to see whether any such trigger strategies were used. Some
evidence for this is found.

The second theory considered, that of Rotemberg and Saloner (1986), is commonly
associated with the statement that price wars are more likely to occur during booms, and
therefore viewed as somehow in opposition to the Green and Porter theory. The actual
Rotemberg and Saloner model, however, is really about countercyclical pricing—{firms
have perfect information and adjust prices smoothly in response to demand conditions. In
contrast, the JEC was a cartel with imperfect information because secret price cuts were
possible. When adapted to such a situation, the Rotemberg and Saloner analysis might
predict either countercyclical pricing or price wars during booms. Interestingly, these pre-
dictions may be applied not only to booms in the traditional sense, but also to the seasonal
pattern in the JEC’s demand. Here, however, the empirical evidence provides little support
for the theory.

Finally, the article considers a simple but heretofore unexplored prediction common
to each of these theories, that firms should not cheat on their agreements. The discussion
of secret price cutting requires the estimation of a set of more complicated hidden regime
models, and stresses the problems of interpretation inherent in such models. While some
cheating apparently occurred, it appears to have been fairly rare. This may be taken as
further supporting the Green and Porter theory to the extent that we would expect rational
firms to have cheated if the proper dynamic incentives to cooperate were not maintained.

2. The Green and Porter theory

B Theory and previous results. Green and Porter (1984) first formalized the obser-
vation that collusion is possible with imperfect information in a model of repeated Cournot
competition between identical firms. They assume production levels are unobservable, and
that there is noise in demand. Firms do observe the market price, and therefore receive
an imperfect signal of their competitors’ behavior. What Green and Porter show is that a
degree of collusion can be sustained via trigger strategies that involve switches between
collusive periods and price wars. In a collusive period, the firms produce at a point be-
tween the Cournot and monopoly levels. In a price war, the firms produce at the Cournot
level. The optimal degree of collusion is sustained by trigger strategies in which firms
produce at the collusive level until the market price falls below a specified level, at which
point a price war begins. Abreu, Pearce, and Stachetti (1986) extend the analysis by al-
lowing for more general strategies and show that an equilibrium involving two states and
trigger strategies is indeed optimal.

In two important respects the JEC differs from the classic Green and Porter formu-
lation. First, it is certainly more reasonable to think of the railroads not as setting quan-
tities, but rather as setting prices with reputations for quality of service and differing route
structures creating differentiated demands. Second, what is and is not observable is also
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different. Given the possibility of secret price cuts and with no single market price, price
is not observable. On the other hand, the JEC did collect quantity data that presumably
were reliable.’

In developing predictions applicable to the JEC, it is probably best not to push too
far the analysis of optimal equilibria. With asymmetric firms and observable market shares,
the optimal equilibrium may well resemble those of Fudenberg, Levine, and Maskin (1993),
where full collusion is supported by equilibria that specifically punish deviators. If we
tried to apply such a theory, however, we would be immediately faced both with the reality
that no asymmetric punishments were observed and with limitations in the amount of data
available to identify complex strategies. Even restricting ourselves to symmetric trigger
strategies, what is optimal may also be hard to determine without knowing far more details
than are available.

If we ask instead what simple, nearly efficient equilibria are possible, we can find a
number of plausible triggers upon which an equilibrium might be based. The best signal
of cheating with observable market shares would likely be some pattern of a high market
share for one firm with lower market shares for all the rest. A second possible signal is
high aggregate demand, as when one or more firms lower prices there is not only a transfer
of market shares but also an expansion of demand. (This contrasts with the low aggregate
demand that causes price wars in the literal Green and Porter model.) Finally, if we wished
to find an equilibrium robust to some type of coalition-proofness notion, it might make
sense for firms to react to an unusually low market share of one firm, because a firm will
experience unusually low sales when one or several other firms cheat.

In trying to assess whether the organization of the JEC resembles any of these equi-
libria, we may test several predictions. First, price wars should occur. Second, price wars
should occur precisely when random demand shocks resemble a signal like those noted
above. Finally, firms should not cheat and offer secret price cuts. I defer any further
discussion of this last issue until the final section.

The previous empirical work on the JEC has largely concerned the first of these pre-
dictions. Porter (1983b) first showed that the data are indicative of multiple supply regimes
with prices were reduced by about 40% during price wars. Cosslett and Lee (1985) noted
further that the price wars do indeed appear to be continuous rather than a randomly scat-
tered set of weeks. Lee and Porter (1984), Berry and Briggs (1988), and Hajivassiliou
(1989) provide additional evidence on the existence of price wars.

While central to the theory, the second prediction has been addressed only in Porter
(1985). Perhaps further work has been discouraged by Bresnahan’s (1989) observation
that with only six to eleven price wars to work with, we have much less data on such
dynamic issues. Porter uses a two-step approach in which a collusion indicator is first
estimated by maximum likelihood and then regressed on a measure of deviations of market
shares from the assigned quotas over the sample of collusive periods. While Porter does
not find significant evidence of such a trigger, we cannot conclude that no trigger exists.
There are many reasonable triggers for which Porter does not look. In addition, the two-
step approach is perhaps susceptible to a loss of power because the onset of price wars
may be misclassified in the first stage. Interestingly, Porter does find that large aggregate
demand (he does not test residuals) does appear to cause price wars. In his framework,
however, it is not possible to tell if this is a trigger strategy or related to Rotemberg and
Saloner’s predictions.

O Model and data. The models of this article are all based on that of Porter (1983b).
The primary difference is that I impose a Markov structure related to those of Cosslett

' Some support for this assumption is provided by the cartel’s consideration of plans in which the shipment
data were to be used to determine side payments by firms exceeding allotments.



