A study of cartel stability:
the Joint Executive Committee, 1880-1886

Robert H. Porter*

This article employs weekly time series data on the Joint Executive Committee railroad
cartel from 1880 to 1886 to test empirically the proposition that observed prices reflected
switches from collusive to noncooperative behavior. An equilibrium model of dynamic
oligopoly with asymmetric firms, together with explicit functional form assumptions about
costs and demand, determines the estimating equations and stochastic structure of the
econometric model. The hypothesis that no switch took place, so that price and quantity
movements were solely attributable to exogenous shifts in the demand and cost functions,
is then tested against this alternative and rejected.

1. Introduction

B Industrial organization economists have recognized for some time that the problem of
distinguishing empirically between collusive and noncooperative behavior, in the absence
of a “smoking gun,” is a difficult one. This article exploits the model proposed in Green
and Porter (1984). They consider an explicitly dynamic model in which the firms of an
industry are faced with the problem of detecting and deterring cheating on an agreement.
In particular, they assume that firms set their own production level and observe the market
price, but do not know the quantity produced by any other firm. Firms’ output is assumed
to be of homogeneous quality, so they face a common market price. If the market demand
curve has a stochastic component, an unexpectedly low price may signal either deviations
from collusive output levels or a “downward” demand shock. Under these circumstances
participating firms can deter deviations from collusive output levels by threatening to
produce at Cournot quantities for a period of fixed duration whenever they observe market
price below some trigger price. A firm which considers a secret expansion of output above
the collusive level must trade off immediate profit gains with the increased probability that
the market price will fall below the trigger price, thereby increasing the likelihood of lower
profits when the industry reverts to Cournot output levels. Green and Porter offer an
explanation that what looks like collusive behavior at a point in time is actually the non-
cooperative outcome of a regularly repeated market game. For small enough discount rates,
an output vector which yields profits in excess of the Cournot vector can be supported as
a noncooperative equilibrium. Thus the results of Friedman (1977) and Telser (1972)
extend to uncertain environments. In equilibrium, firms maximize expected discounted
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profits by producing at collusive output levels, so that any price wars which are observed
should occur after unexpected drops in demand, rather than after actual cheating by member
firms. Thus price wars can be the occasional equilibrium outcome of a dynamic non-
cooperative market game.

There are many such equilibria, as a number of output vectors can be supported by
appropriately chosen (trigger price, punishment period length) pairs as noncooperative
equilibria. However, such a cartel may be expected to select an enforcement mechanism
which maximizes expected discounted profits, subject to the constraint that producing
at collusive levels is individually rational. In equilibrium, the marginal gains from cheating
in cooperative periods must be exactly offset by the marginal losses implicit in the in-
creased probability of an industry reversion to Cournot behavior. The marginal gains
from cheating increase as output in cooperative periods decreases towards perfectly col-
lusive levels, so expected marginal losses must be increased by increasing the trigger price
or the length of reversionary episodes. Expected discounted industry profits will be max-
imized at output levels in cooperative periods which exceed those which maximize single-
period expected joint net returns, as long as the variance of the demand shock is positive
(Porter, 1983).

This article adopts econometric techniques which employ aggregate time series price
and quantity data for a particular industry, and which are designed to detect the behavioral
switches implied by such an enforcement mechanism. I exploit the fact that there will
be periodic switches or reversions between the Cournot and collusive output levels when
such a noncooperative equilibrium exists. These reversions serve to identify periods of
collusive behavior in a simultaneous equation switching regressions model. There is no
explicit test of whether this sort of enforcement mechanism is employed. Instead, the
econometric model is designed to test whether significant switches in supplier behavior
occurred, and to identify the periods in which they took place. One can then determine
whether the pattern of these switches is consistent with an equilibrium of the Green and
Porter model. Thus the theoretical model is exploited to the extent that it predicts that
such switches will occur, and that they should follow a certain pattern. (Of course, this
sort of outcome may also arise if there are external supply shocks which are not observed
by the econometrician. I can only state whether the econometric results are consistent
with the theoretical model.) The model also predicts that optimally selected output levels
in cooperative periods will exceed those which would maximize static joint net returns.
The econometric model allows me to determine whether this is in fact the case.

2. The Joint Executive Committee

W This section contains a description of the Joint Executive Committee, henceforth
referred to as the JEC, with emphasis on the period from 1880 to 1886. Readers who are
interested in a more complete history should refer to MacAvoy (1965) and Ulen (1978).
Much of the material in this section is drawn from these studies.

The JEC was a cartel which controlled eastbound freight shipments from Chicago
to the Atlantic seaboard in the 1880s. It was formed in April 1879 by an agreement of
the railroads involved in the market. The firms involved publicly acknowledged this
agreement, as it preceded the passage of the Sherman Act (1890) and the formation of
the Interstate Commerce Commission (1887). A separate agreement was reached for
westbound shipments on the same railroad lines, primarily because of the essential physical
differences of the products being transported.

The internal enforcement mechanism adopted by the JEC was a variant of a trigger
price strategy. According to Ulen, there were several instances in which the cartel thought
that cheating had occurred, cut prices for a time, and then returned to the collusive price.
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Through-shipments of grain accounted for 73% of all dead freight tonnage handled
by the JEC. The railroads also handled eastbound shipments of flour and provisions, but
the prices charged for transporting these commodities were tied to the grain rate. None
of these commodities is easily perishable, so speed of delivery was probably not an im-
portant factor by which firms could have differentiated their products. Furthermore, while
different railroads shipped grain to different port cities, most of the wheat handled by the
cartel was subsequently exported overseas, and the rates charged by different firms adjusted
to compensate for differences in ocean shipping rates. Thus, the assumption that a ho-
mogeneous good was sold seems to have been approximately satisfied, and attention can
be focused on the movement of grain with little loss of generality.

Price, rather than quantity, has typically been thought to be the strategic variable of
firms in the rail-freight industry. In particular, the specification of Green and Porter (1984)
that industry conduct during reversionary periods was Cournot might be considered un-
realistic. Econometrically, it is not very difficult to modify the model so that firms revert
from collusive to Bertrand behavior (as they would if they were price setters). If firms are
price setters, then the inference problem they face in detecting cheating is quite similar to
that originally posed by Stigler (1964). In the case of the JEC, the cartel agreement took
the form of market share allotments rather than absolute amounts of quantities shipped.
Firms set their rates individually, and the JEC office took weekly accounts so that each
railroad could see the total amount transported. Total demand was quite variable, and the
actual market share of any particular firm depended on both the prices charged by all the
firms and unpredictable stochastic forces. Thus, the problem faced by the members of the
JEC seems to be comparable to that posed by Green and Porter. Indeed, Brock and Scheink-
man (1981) have shown that noncooperative equilibria with similar properties exist in
supergames involving price-setting firms which face capacity constraints.

In their model Green and Porter explicitly rule out the possibility of entry into the
market. In the case of the JEC, entry occurred twice between 1880 and 1886. It appears
that the cartel passively accepted the entrants, allocated them market shares, and thereby
allowed the collusive agreement to continue. The reason for this is undoubtedly that when
a firm entered the rail freight industry in the late Nineteenth Century, it faced a “no-
exit” constraint. To put it briefly, bankrupt railroads were relieved by the courts of most
of their fixed costs and instructed to cut prices to increase business (Ulen, 1978, pp. 70-
74). As a result, I deal with the actual entry which occurred during the sample period by
appropriately modifying the nature of collusive and noncooperative outcomes, before and
after entry, with the expectation that, ceteris paribus, reversionary periods should not
have been precipitated by entry. Of course, entry to the industry may have increased the
likelihood of future price wars.

Lake steamers and sailships were the principal source of competition for the railroads,
but at no point did they enter into an agreement with the JEC. The predictable fluctuations
in demand that resulted from the annual opening and closing of the Great Lakes to
shipping did not disrupt industry conduct. Rather, rates adjusted systematically with the
lake navigation season.

Therefore, the conduct of the JEC from 1880 to 1886 is largely consistent with the
collusive equilibrium described by Green and Porter, as price wars were caused by un-
predictable disturbances, rather than by entry or predictable fluctuations in demand.

3. The econometric model

m This section is concerned with the possibility of estimating a model of the Nash
equilibrium proposed by Green and Porter, suitably altered to reflect the structure of the
JEC, by using time series data on price and aggregate output levels. A simultaneous



