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 ORGANIZATIONAL STRUCTURE AND PRICING BEHAVIOR
 IN AN OLIGOPOLISTIC MARKET

 By R. M. CYERT AND J. G. MARcH*

 One of the most common propositions in the literature of organiza-
 tion theory is that a change in organizational structure results in a
 change in operative organization goals.' To the extent that this is true,
 it should be possible to develop a model that specifies a meaningful
 relationship between significant characteristics of organizational struc-
 ture and some important attributes of organizational behavior.2

 The theory of price determination in an oligopolistic market situation
 is generally unsatisfactory to economists.3 Typically, neither the level
 of price nor price changes can be explained. The tendency of oligopolis-
 tic firms to change price relatively infrequently in comparison with
 firms in competitive markets has frequently been noted.4 While it is not
 maintained here that organization theory can provide the whole, or
 even the major answer, it is the purpose of this paper to indicate some
 of the ways in which such theory can be brought to bear on the problem
 of the price behavior of a firm in an oligopoly market.

 * This paper is based in part on work done under a grant made to the Carnegie Institute
 of Technology by the Ford Foundation for the study of organization theory. The authors,
 who are, respectively, assistant professor of economics and senior research fellow in admin-
 istration at the Carnegie Institute of Technology, Pittsburgh, wish to express their thanks
 to their colleagues on the faculty of the Graduate School of Industrial Administration and
 to Professor James W. Fesler for their helpful comments on an earlier draft.

 1 See, for example, E. Dale, Planning and Developing the Company Organization Struc-
 ture, A.M.A. Research Report No. 20 (New York, 1952), pp. 23-38; H. A. Simon, D. W.
 Smithburg, V. A. Thompson, Public Administration (New York, 1950), pp. 136, 168-172.
 For a study of a specific example, see H. A. Simon, "Birth of an Organization: The Eco-
 nomic Cooperation Administration," Pub. Admin. Rev., Autumn 1953, XIII, 227-36.

 2For a general discussion of the application of organizational theory to the economic
 theory of the firm, see A. G. Papandreou, "Some Basic Problems in the Theory of the
 Firm," in B. F. Haley, ed., A Survey of Contemporary Economics, Vol. 2 (Homewood,
 Illinois, 1952). The present paper may be viewed as an attempt to meet the comments of
 E. S. Mason, ibid., pp. 221-22, with reference to the need for specific theoretical examples
 of how the addition of organization theory variables contributes to the explanation of
 firm behavior.

 'See K. N. Rothschild, "Price Theory and Oligopoly," Econ. Jour., Sept. 1947, LVII,
 299-320.

 'P. Sweezy, "Demand under Conditions of Oligopoly," Jour. Pol. Econ., Aug. 1939,
 XLVII, 568-73. See also, G. J. Stigler, "The Kinky Oligopoly Demand Curve and Rigid
 Prices," Jour. Pol. Econ., Oct. 1947, LV, 432-49.

This content downloaded from 80.66.189.143 on Thu, 19 Apr 2018 20:10:15 UTC
All use subject to http://about.jstor.org/terms

www.irpublicpolicy.ir



 130 THE AMERICAN ECONOMIC REVIEW

 Since "organizational structure" and "price behavior" are am-
 biguous terms, they are defined in Section I. In addition, the develop-
 ment of the model requires the specification of a series of functional
 relations between organizational features and pricing behavior. This is
 done in Section II. In Section III, an example of two ideal-type organi-
 zation models, which under our hypotheses will exhibit distinctively
 different price behavior, is presented, and the implications of the paper
 are illustrated by an application to a classical problem in economic
 theory. Finally, in Section IV, a program for empirical analysis is in-
 dicated.

 I. Definition of Variables

 The approach taken here should not be viewed as challenging the
 basic variables that have been treated as price determinants in economic
 theory. For firms operating in a perfectly competitive market, for ex-
 ample, nothing discussed in this paper has much relevance. The position
 taken is that the firm's perception of the market and the firm's percep-
 tion of its capabilities for action are both affected by its own organi-
 zational structure. Given significantly different organizational struc-
 tures, two firms facing the same external market and using the same set
 of variables in decision-making will exhibit substantial differences in
 price behavior.

 Price behavior is defined in terms of three characteristics: (1) Fre-
 quency of price change is measured as the number of changes per time
 unit.5 (2) Magnitude of price change is measured for any given change
 by the ratio of the amount of change (i.e., the absolute difference be-
 tween the old and the new prices) to the old price. (3) Direction of
 price change can be positive or negative, measured with respect to the
 last previous price.

 Organization structure is defined in terms of two characteristics:
 1. The communication pattern of the organization. Pricing decisions

 are assumed to be based upon expectations concerning future sales,
 costs, and competitors' behavior. One of the functions of the organiza-
 tion of the firm is to provide information upon which such expectations
 can be based, and the design of informational channels by means of
 which such information reaches the decision-makers comprises the
 communication pattern of the firm.6

 5In the present analysis, the primary interest is in the organizational effect on price
 behavior of firms operating in the same market. The restriction to firms operating in the
 same market is made in order to hold constant the restraints imposed by market forces upon
 the frequency of price changes. Since the stringency of such restraints varies from one
 market to another, a comparison across markets of the organizational effect upon frequency
 of price change could not be made without the introduction of some concept of "oppor-
 tunities for change."

 'Obviously, the relevant communication channels are those actually in use-not neces-
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 CYERT AND MARCH: ORGANIZATIONAL STRUCTURE 131

 Primary interest is in the relay points in a communication chain.
 A relay point is a "message center" which receives, decodes, encodes,
 and then retransmits an item of information.7 Relay points can be
 distinguished by the number of major variables (e.g., cost) about which
 they transmit information. This distinction is hypothesized to have
 important consequences for the amount of bias introduced at a par-
 ticular relay point. Bias is defined to occur if any information is elim-
 inated, modified, or added before a message is retransmitted. The char-
 acter of control over a relay point is hypothesized to be decisive for
 the direction of the bias introduced, as is indicated more explicitly
 below.

 The communication pattern of the organization is described by the
 nature of four different communication chains within the organization:
 the communication chains for demand information, for cost information,
 for information on competitors' behavior, and for information on firm
 policy. The nature of a given communication chain is determined by
 (a) the number of relay points in the chain, (b) their character, and
 (c) their order. The number of relay points in a communication chain is
 represented by a nonnegative integer. The character of a relay point is
 determined by the type of information transmitted through it. If a
 relay point transmits only one type of information, it is defined to have
 the characteristic of that information. If information relating to more
 than one variable is transmitted by a relay point, the character of the
 relay point is determined by the relative frequency over time of incom-
 ing communications concerning the different variables. Thus, if most of
 the messages received relate to cost information, the relay point is con-
 sidered to be a "cost" relay. The ordering of relay points is specified to
 distinguish, for example, a communication chain for competitors' be-
 havior in which information on competitors passes through a "demand"
 relay point and subsequently through a "cost" relay prior to reaching
 the decision-making unit from a similar chain in which the ordering of
 "cost" and "demand" relay points is reversed.

 2. The size of the decision-making unit in the organization is meas-
 ured by the number of individuals in the decision-making unit for each
 of whom it is correct to say that there is no more influential person in
 the unit. Thus, if the decision-making unit for a pricing decision is a
 committee of four in which two committee members are dominant over

 sarily simply those specified by formal organization rules. There is no reason to believe
 that such insistence creates insuperable observational difficulties. See K. Davis, "A Method
 of Studying Communication Patterns in Organizations," Pers. Psychol., Autumn 1953, VI,
 301-12; A. H. Rubenstein, "Problems in the Measurement of Interpersonal Communica-
 tion in an Ongoing Situation," Sociometry, Feb. 1953, XVI, 78-100.

 'See C. E. Shannon, The Mathematical Theory of Communication (Urbana, 1949).
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 132 THE AMERICAN ECONOMIC REVIEW

 the other two but equal in power with respect to each other, the size of
 the decision-making unit is 2. The problem of identifying the distin-
 guishing power differentials within the formal decision-making unit is
 susceptible to solution by the application of social-psychological tech-

 niques of influence measurement to the decision-making activities of
 the unit under investigation.8 For example, one method for defining
 power relations that has been used successfully consists in an analysis
 of the remarks made during decision-making conferences.9 The vari-
 able, therefore, is operationally defined although one should not expect
 the analysis in any given case to be simple. Under certain conditions,
 distinctive pricing consequences are seen as arising from critical dif-
 ferences in the size of the decision-making unit. These hypotheses are
 found below.

 II. Functional Relations

 Demand, cost, and competitors' behavior have been the standard
 variables of most oligopoly models since Cournot. This paper makes no
 attempt to deviate from that tradition. On the contrary, the goal is to
 augment oligopoly theory by introducing into it some fundamental
 propositions of the theory of organizational behavior. Two modifica-
 tions of traditional oligopoly models are suggested by such theory.The
 first is recognition of the fact that the values of the relevant variables
 actually used within the firm for establishing price are functions both of
 data drawn from the real world and of the organizational structure
 through which those data are transmitted to the decision-making unit;
 the second is similar recognition of the fact that the method by which
 perceived information on the relevant variables is translated into pricing
 decisions is a function of the decision-making unit's perception of, and
 adherence to, official firm policy.

 Official firm policy, in the sense in which it is used here, consists in
 a specific set of constraints placed by the holders of legitimate authority
 in the firm upon the pursuit of organizational goals by their subordi-
 nates. A series of hypotheses with respect to the relative dependence of

 a pricing decision upon official firm policy, given the size of the decision-
 making unit, is made. The mechanisms involved are also specified.

 1. Decisions by a group will, in general, be more dependent upon firm
 policy than will decisions by an individual. The proposition is deduced

 ' For some examples of influence measures, see C. I. Hovland, I. L. Janis, H. H. Kelley,
 Communication and Persuasion (New Haven, 1953); R. Lippitt, N. Polansky, S. Rosen,
 "The Dynamics of Power," Human Rel., Feb. 1952, V, 37-64.

 'J. G. March, "Husband-Wife Interaction over Political Issues," Pub. Opinion Quart.,
 Winter, 1953-4, XVII, 461-70; T. M. Mills, "Power Relations in Three-Person Groups,"
 Am. Soc. Rev., Aug. 1953, XVIII, 351-57; F. L. Strodtbeck, "Husband-Wife Interaction
 over Revealed Differences," Am. Soc. Rev., Aug. 1951, XVI, 468-73.
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 from the theory of group norms and reference-group behavior.10 There
 is a reasonable amount of evidence to support the prediction that an
 individual with an attitude at variance with his perception of the group's
 attitude will tend (according to the relevance of the group for the
 satisfaction of individual goals) to adjust his "public" position to
 conform to the position he expects the group to take.11 Such behavior
 may be exhibited even in the limiting case where all members hold a
 position at variance with their common perceptions of the group
 standard.'2 Thus, even if every member of the decision-making group
 is "cost-minded," if each believes all of the others to be "sales-minded,"
 the decision will tend to be a sales-minded one. Since in the absence of
 contradictory evidence, each member of the group can be assumed to
 believe all other members of the group to be in agreement with firm
 policy, the operation of group norms serves to enforce conformity to that
 policy.

 From this it should be clear that when a relationship is predicted
 between the size of the decision-making unit and the extent to which
 decisions will be independent of official firm policy, the assumption is
 made that reference groups (e.g., Board of Directors, professional as-
 sociations) other than the pricing unit itself can be ignored. Such an
 assumption is based on a prediction that all decision-making units,
 whether composed of an individual or a group, will be subject to the
 same outside pressures; but only the members of a group unit will have
 the additional pressure of internal group norms.'3

 2. If a decision contrary to firm policy is reached by a decision-
 making unit, it will be more stable if made by a group than if made by
 an individual. This follows from the premises of the preceding hy-

 "0A reference group for a given individual consists in those other individuals with whom
 he perceives himself sharing common evaluative criteria for judging an attitudinal position.
 The literature on reference-group theory is fairly extensive. For example, see T. M. New-
 comb, Social Psychology (New York, 1950), Ch. 14, pp. 220-32; R. K. Merton and A. S.
 Kitt, "Contributions to the Theory of Reference Group Behavior" in Merton and P. F.
 Lazarsfeld, eds., Continuities in Social Research, Studies in the Scope and Method of "The
 American Soldier" (Glencoe, 1950). The theory of group norms is less well developed. See
 S. A. Stouffer, "An Analysis of Conflicting Social Norms," Am. Soc. Rev., Dec. 1949, XIV,
 707-17; J. G. March, "Group Norms and the Active Minority," Am. Soc. Rev., Dec. 1954,
 XIX, No. 6.

 " For example, see R. L. Gorden, "Interaction Between Attitude and the Definition of
 the Situation in the Expression of Opinion," Am. Soc. Rev., Feb. 1952, XVII, 50-58;
 M. Sherif, "A Study of Some Social Factors in Perception," Archiv. Psychol. (1935), No.
 187.

 "2On this point, see H. A. Simon, "Notes on the Observation and Measurement of
 Political Power," Jour. Pol., Nov. 1953, XV, 500-516, esp. 510-11.

 1'Otherwise, it might be argued that where a pricing decision is made by a single indi-
 vidual, he will act with the originators of firm policy as a referent, and that, therefore, the
 test of the mechanism posited here would be vitiated by this restraint upon his "inde-
 pendence."
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 pothesis. A group provides the individual with a defense against outside
 pressures and simultaneously exerts a pressure toward intragroup con-
 formity upon him."4 The group will ordinarily be less effective in en-
 forcing a "revolutionary" decision than in enforcing an "ideologically
 sound" decision. This stems from the prediction that the latter type of
 decision will ordinarily create fewer cross-pressures than the former.'5

 With respect to the communication-structure variable, two hypoth-
 eses of perceptual bias are made:

 1. As the length of the communication chain is increased, factors
 are introduced that have the effect of inhibiting change. The temporal
 bias introduced by the change in conditions during the interval from the
 original transmission of the information to its final receipt by the
 decision-making unit is represented as a function of the number of relay
 points through which the information must pass. Clearly, this is only an
 approximation. The significance of variations in transmission speed
 among the relay points (e.g., cost data travels more rapidly through
 cost channels than through demand channels) is neither denied nor
 introduced into the system, except implicitly in the statement of the
 second bias below.

 The consequences of the temporal bias for the frequency of price
 adjustments stem both from the fact that one never "catches up" with
 current information and also from the attempts of members of the
 organization to adjust for the bias by means of forecasts (e.g., "What
 will the situation be by the time this information reaches the decision-
 maker?"). It is hypothesized that both major consequences of the time-
 lag in communication serve to introduce into the premises of the pricing
 decision a bias against change. Note that this bias operates not only in
 the communication of, for example, cost information upward but also in
 the communication of firm-policy information downward.

 2. The character of the communication chain introduces a bias into
 the information transmitted to the decision-making unit. The form of
 the bias is a tendency for a relay point to de-emphasize information
 inconsistent with the information with which it is primarily concerned.
 For example, let us make the assumption that the size of the market is
 consistently overestimated by sales departments and costs are con-
 sistently overestimated by accounting departments.'" Let us further

 14 For a general introduction to the study of group pressures, see L. Festinger, S.
 Schachter, K. Back, Social Pressures in Informal Groups (New York, 1950); D. Cartwright
 and A. Zander, Group Dynzamics: Research and Theory (Evanston, 1953), Part 3.

 '" For discussions of the consequences of cross-pressures, see L. M. Killian, "The Signifi-
 cance of Multiple-Group Membership in Disaster," Am. Jour. Soc., Jan. 1952, LVII, 309-
 14; L. Festinger, "The Role of Group Belongingness in a Voting Situation," Human Rel.,
 Nov. 1947, I, 154-80; A. H. Leighton, The Governing of Men (Princeton, 1945).

 ' See C. C. Saxton, Tke Economics of Price Determination (London, 1942), p. 148.
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 CYERT AND MARCH: ORGANIZATIONAL STRUCTURE 135

 assume that overestimation of demand results in an aggressive price
 policy (i.e., frequent price changes, price-leadership), overestimation of
 cost in a passive price policy (i.e., infrequent changes, price-following).
 Under these assumptions, the firm's reaction to the behavior of others
 will be related to the number of biasing relay points through which
 cost data must pass relative to the number for demand data. In particu-
 lar, it is predicted that the communication of demand data through a
 cost relay point will tend to produce a passive price policy, and the
 communication of cost data through a demand relay point an aggres-
 sive price policy. Similar deductions can be made with reference to
 communications downward regarding firm policy.

 If the organization is stable, it is expected that the biasing of infor-
 mation will be reinforced by a learning phenomenon, resulting in a
 gradual lowering of the level in the communication hierarchy at which
 consistently suppressed information is filtered out of the communicated
 message. Thus, for example, if a given relay point has been trans-
 mitting information on the potential market but finds that this infor-
 mation is never retransmitted by the next relay point, and if there are
 no alternative channels of commnunication, the transmission of infor-
 mation on the potential market will tend to cease at the lower level.

 III. Two Extreme Models

 It is now possible to present two models that arise as antitheses from
 the propositions advanced above :1

 1. A model of a firm in which price changes tend to be infrequent
 and reaction to competitors primarily passive might have the following
 organizational characteristics: (a) Price is determined by a committee
 of equals. (b) Communication chains between the decision-making unit
 and the primary sources of information are long (both upward and
 downward). (c) The unit making the actual price decisions does not
 have the responsibility for establishing the criteria for price decisions
 (i.e., the decision-making unit is decentralized and is subject to dicta
 from above with respect to price policy). (d) Demand information is
 channeled through a cost relay point. (e) Firm policy information is
 channeled through a cost relay point. (f) Information on competitors
 is channeled through a cost relay point.

 2. A model of a firm in which price changes tend to be frequent and
 reaction to competitors tends to take the form of price-leadership might
 have the following organizational characteristics: (a) Price is deter-
 mined by an individual. (b) Communication chains between the de-
 cision-making unit and the primary sources of information are short

 " It should be clear that these are only two out of a large number of permutations and
 combinations of organizational features that might be defined.
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 (both upward and downward). (c) The decision-maker for specific
 price decisions also has the responsibility for establishing the criteria for
 price decisions (i.e., the decision-making unit is centralized). (d) Cost
 information is channeled through a demand relay point. (e) Firm
 policy information is channeled through a demand relay point.'8 (f) In-
 formation on competitors is channeled through a demand relay point.

 In order to make explicit the implications found here for the analysis
 of the behavior of the firm, consider the predicted behavior in a classic
 duopoly situation of firms possessing the characteristics listed above.
 The Cournot duopoly model is taken for purposes of illustration."9

 Let there be two duopolists in the market. Assume that Firm 1 has
 the organizational characteristics of the first model above, Firm 2 the
 organizational characteristics of the second model above. Following
 Cournot, let there be no costs.

 The market demand function is defined to be:

 p = 25 - +X2
 3

 where p = price

 xi = output of Firm 1

 x2= output of Firm 2

 It is further specified that each duopolist expects no reaction on the part
 of the other in response to a change in output:

 dx, dx,
 dx - = = 0 (conjectural variation terms) dX2 dxi

 The Cournot market solution is reached by setting marginal revenue
 for each duopolist equal to zero (i.e., the point of optimal production
 under the assumption of no costs) and solving the resulting equations.

 (1) px, = 25x, - x

 dpx, 2x, x2 xl dx2
 (2) dx 25 -

 dxi 3 3 3 dx,

 (3) 75 x2 (3) Xl= ~~~~2 -2
 Similarly,

 (4) x2 75 xi

 'Strictly speaking, if "(c)" holds, there are no channels of firm-policy information since
 firm policy is made by the decision maker; but in so far as one deals with approximations
 to the model, "(e)" becomes relevant.

 19 See Recherches sur les Principes Mathematiques de la Theorie des Richesses (Paris,
 1838), Ch. 7. English translation: N. Bacon, Trans., Researches into the Mathematical
 Principles of Wealth (New York, 1897).
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 CYERT AND MARCH: ORGANIZATIONAL STRUCTURE 137

 And thus,

 (5) xi = 25
 x= 25

 p = 8.33

 To explore some of the implications of this paper, assume that in the
 market specified above, Firm 1 and Firm 2 have reached the equilib-
 rium point specified by the Cournot solution and are both producing
 25 units. Next, assume that the market demand increases, such that

 p = 30 xi + X3
 3

 Under the assumptions previously outlined, it is predicted that Firm
 1 will tend (a) to be slow in changing its perception of the market de-
 mand, (b) to underestimate demand when its perception does change,
 and (c) to give a positive value to the conjectural variation term. Thus,
 Firm 1 might have expectations with regard to the market demand
 function and the conjectural variation term as follows:

 Xl + X2

 p = 25- --

 dxi

 Similarly, it is predicted that Firm 2 will tend (a) to change its
 perception of market demand quickly, (b) to overestimate demand,
 (c) to give a value of zero to the conjectural variation term. Thus
 Firm 2 might have the following estimates of key information:

 p = 100 - XI - X2

 dxl o

 dx,

 Under these conditions, the market solution deviates significantly
 from the standard Cournot solution.

 Xi= 10

 x= 45
 p = 11.67

 The effect is to make Firm 2 dominant in the market.
 Note that the solution above will be stable only if the new production

 level and the resultant profits are acceptable to the dominant control
 groups of the two firms. If, for example, the control groups of Firm 1
 are not satisfied, they may demand a reorganization of the firm.
 Specifically, they may insist that its organizational structure be more
 like that of Firm 2. Such a reorganization would have obvious con-
 sequences for the estimation of demand, etc., with a resultant impact
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 upon the market. In point of fact, it is possible to specify a set of values
 for organizational structure and the aspiration level of control groups
 such that a market which has, under standard economic analysis, a
 given equilibrium point has, with the addition of the organizational
 factors, either a different equilibrium point or no stable equilibrium
 at all.

 IV. Program for Empirical Analysis

 In this paper a framework has been presented for dealing with certain
 variables which have not previously been formally introduced into
 oligopoly theory by economists but which, nevertheless, seem to be
 significant. That framework, and the hypotheses suggested, have been
 based explicitly upon a substantial body of empirical research pre-
 viously reported in the literature of economics and the other social
 sciences. However, further refinement and testing of the hypotheses
 advanced here depends upon research specifically directed toward that
 end. While it is not the intention here to indicate in detail the types of
 empirical study that are being used to test the theoretical structure
 proposed above, some indication of the research program may be
 desirable.

 Three stages of research are projected. On the basis of the frame-
 work outlined above, a myriad of models could be constructed by im-
 puting values to the variables and by taking various combinations and
 permutations of these variables. Consequently, it seems clear that the
 most economical first step to be taken is a study within the theoretical

 framework defined in this paper of a number of firms in oligopolistic
 markets, with the goal of determining the patterns most commonly ob-

 served in the organizational variables specified above. Secondly, with
 constraints thus imposed upon the organizational variables, it will be
 possible to approximate more accurately the quantitative relationships
 existing. At this point, it is believed that the facilities of the laboratory
 can be exploited, since it is possible in the laboratory to study the effects
 of a single variable (or pair of variables, etc.) while holding others
 constant.20 Such manipulation is ordinarily impossible in the study of

 ' In general, economists have not utilized laboratory studies to validate propositions con-
 cerning firm behavior to the same extent that students of the other social sciences have. On
 the basis of the experience of social psychologists in the use of the laboratory for the
 observation of organizational phenomena, it seems possible to utilize such techniques for
 the study of pricing behavior. For example, Harold Guetzkow, of the Carnegie Institute of
 Technology, has recently developed a laboratory design for testing certain propositions in
 organization theory. In his design, individual participants assume roles in sales and produc-
 tion departments in a firm and attempt to maximize firm profits in an experimentally
 standardized environment. Tests are made of the differences in profitability associated with
 differing organizational structures. It is anticipated that such a design can be modified, or
 a new design of this type developed, to provide experimental tests for the hypotheses relat-
 ing pricing behavior and the organizational characteristics discussed in this paper.
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 CYERT AND MARCH: ORGANIZATIONAL STRUCTURE 139

 existing organizations, although under some conditions environmental
 circumstances may, in essence, duplicate an experimental situation by
 providing examples of all possible combinations of values for the vari-
 ables under examination. The advantages of the laboratory stem from
 the opportunity to guarantee such examples. Finally, on the basis of
 the clarification provided by the laboratory results and the preliminary
 field study, a set of hypotheses appropriate to actual situations will be
 made. These hypotheses will be in the form of specific predictions of
 the dimensions of price behavior listed above and will be tested system-
 atically against actual organizational and market data. In this fashion,
 the hypotheses generated will be accepted or rejected and a further
 refinement of oligopoly theory will be feasible.
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