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()~ PRlCE RlGIDITIES 
~ OLlOOP<JLISTIC I~USTRIES* 

By 

TAKAMASA SHIRAI 

Price ri~idities in oligopolistic industries were reported in many statis
tical studies during the thirties, and a skillful' rationalizati ()n of these 
observations is the theory of the kinked demand curve. The theory was 
proposed by Hall and Hitch (1939) and by Sweezy (1939) independently, 
and the empirical examinations were attempted by Stigler (1947) and 
recently by SimDn (1969). 

The theDry is applied to the industries where the number of compet
itors is small and no single firm has enough power or initiative to under
take the role of price leader. In such a situation, if anyone firm lowered 
its price, the others might feel that they had to lower theirs. This is 
because they felt compelled to retaliate to maintain their pDsitions. There 
wDuld be no incentive, however, for them to. follow if the first firm raises 
its price, since to keep their prices unchanged cDuld nDt imply its encroach
ment upon their markets. It is this entrepreneurial behavior that generates 
a kink in the oligopoly demand curve. 

According to Stigler's study, however, "there is little historical basis 
for a firm to believe that price increases will not be matched by rivals 
and that price decreases will be matched" (p. 441). Here is another 
criticism against the theory. In oligopolistic industries where price makers' 
competitive behavior is restrained by their realization of the interdependence 
of their actions, the most reasonable rule is "not to rock the boat." In 
such a situation, it will be reasonable that they refrain frDm squeezing 
all the revenues from their markets, and leave some room fDr the excess 
demand fDr their products as a ~ushiDn. If this is true,· the present pDsi
tion of an oligopolist in which a kink occurs does not lie on his demand 
curve. Hence, the theory of the kinked demand curve contradicts one of 
the main features of oligopolistic industries. 

The purpose of this note is to present an alternative explanation of 
price rigidities in oligopolistic industries witho.ut reco.urse to. theco.ncept 
Df a deterministic demand curve. This will be in accordance with Simon's 
suggestio.n : 

*) This note is originally a part of my master's thesis presented to Osaka University 
in 1961. I am grateful to Professor H. Nikaido for his help. 
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"What these data, together with Stigler's, do prove, I think, is that 
a deterministic function of any kind is quite inadequate to represent 
oligopolistic reality. What is needed is a decision tree that portrays 
the probabilities of the several possible outcomes and the payoffs In 

revenue and profit as perceived by the oligopolist" (p. 975). 

I 

Consider a situation in which a price maker has already established 
his position in an oligopolistic industry. He is selling his output Qo at 
price Po as is shown in Figure 1. As a rule of an oligopolist, he leaves 
some room for the excess demand for his products in his present position 
(Qo, Po). In such a situation, there remains a kind of uncertainty due to 
the excess demand, since his decision-making to reserve a cushion of the 
excess demand never fails to entail his subjective expectation. For simplic
ity, let us assume that he makes two representative estimates of his sales, 
one the pessimistic plan Ql and the other the optimistic plan Qz, for his 
alternative selling price Pl. 

A shift from his present position (Qo, Po) to the pessimistic plan (Qb 
PI) will change his revenue, and the change in revenue can be described 
by the pessimistic marginal revenue line MIRI in Figure 1. Similarly, 
a shift from (Qo, Po) to the optimistic plan (Qz, PI) will generate the opti
mistic marginal revenue line MzRz. 
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Let us assume, further, that the marginal cost curve CC' lies between 
the pessimistic and optimistic marginal revenue lines as is shown in Figure l. 
Such a position of the marginal cost curve implies that a shi£t from (Qo, 
Po) to (Qh PI) makes his profit reduce, since a divergence between ee' and 
MIRI is enlarged by the shift; and that a shift from (Qo,~) to (Q2, PI) 
raises his profit, since a divergence between- ee' and M2Rz is shortened. 

The price maker faces a choice between Po and PI for his price policy. 
If he chooses Po, we will be assured of his present position. 1£ he chooses 
Ph he feels, on the basis of his pessimistic estimate, that he will suffer 
a change for the worse; and he also feels, on the basis of his optimistic 
estimate, that he will suffer a change for the better. Which,. then, is his 
choice? Apparently, the answer will be Po, if he follows a rule, "not to 
rock the boat." And this rule can be rationalized by one of the simplest 
applications of the theory of games. 

II 

Consider two players A and B. Let A be the above price maker, 
and B be a group of his rivals. In the above instance, A has two alter
natives Po and PI for his price policy; and A knows that B does not react 
to his choice if he chooses Po. If he chooses Ph however, he feels that 
B is likely to react to his choice; but a definite effect of B's reaction upon 
his position is' not within his knowledge. By virtue of our simplified 
assumption, A can make two rough estimates, the pessimistic and the 
optimistic. Hence, B's alternatives are three: (0) not to react, (1) to react 
as if he acted in conformity with A's pessimistic estimate, and (2) to react 
as if he acted' in conformity with A's optimistic estimate. Let 00, 01 and 
O2 denote these alternatives, respectively. 

The game is illustrated by a tree di
agram in Figure 2. In move Mh A chooses 
an alternative from the set {Po, PI}' In 
move M2, B, who has been informed that 
Po was chosen in move Mh chooses in turn 
an alternative from the set {Oo}. In move 
M 3, B, who has been informed that PI was 
chosen in move Mh chooses an alternative 
from the set {Oh 02}' 

Now, let us normalize the above exten
sive form of the game and find its payoff 

M, 

Figure 2. 

matrix. A strategy for the player A is a function which is defined for 
Mh and its value is in the set {Po, PI}' We have two strategies j; and fz 
for the player A such that: 
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j;(M1) Po, 

j;(Mt)=Pt > 

A trategy for the player B, on the other hand, is a function which is 
defined for j\12 and lv1a, and its values are in the set {Oo} for M a, and in 
the set {Oh Oz} for lv13> We have two strategies Yl and gz for the player 
B such that: 

Yl(M2) 00, 

gl(M3) = 01 , 

gz(M2) = 00 , 

(12(M3) = O2 > 

Thus, we have a square payoff matrix as IS shown III Table 1. 

TABLE 1. 

B's strategy 
A's strategy 

!h fJz 

1i all al2 

}2 a2l {/22 

Let us assign an appropriate value to each coefficient a~j of the above 
matrix in view of the situation shown in Figure 1. First, consider the 
case in which the player A chooses the strategy j; and B chooses gt. In 
this case, the price maker keeps his price at Po, and his rivals do not 
react: hence, his position remains unchanged. Since his profit never 
decreases nor increases, we may put 

all = O. 

Similarly, in the second case where A chooses j; and B chooses gz, 

the price maker keeps his price at Po, and his rivals also do not react. 
Hence, we have 

a12 =0 > 

In the third case where A chooses fz and B chooses gl> the price 
maker cuts .his price from Po to Ph and B reacts to A's price policy as if 
B acted in conformity with A's peSSlmlstIC estimate. Hence, the position 
(Qh PI) is chosen in Figure 1. This implies that A suffers a change for 
the worse> Thus, we may put 

a21 any negative value. 

In the last case where A chooses fz and B chooses gz, A cuts his price 
from Po to Ph and B reacts to A's price cut as if B acted in conformity 
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with S's optimistic estimate. The position (Q2' Pl) is chosen in Figure 1, 
and A suffers a change for the better. Hence, we may put 

a22 = any positive value. 

To sum up, we obtian the following payoff matrix: 

[~ ~]. 
It is easy to find out the solution of the game with the above payoff 
matrix, which has only one saddle-point, an =0. Hence, we c~nclude that 
the price maker has a good reason to keep his price at the p:resent level
Po, if he is to act on the minimax principle that may be rega:rded as the 
axiom of the rational behavior in the oligopolistic situation. The above 
payoff matrix does not change in negative or positive sign of i1:s elements, 
so long as the marginal cost curve CC' lies between both marginal revenue 
lines MlRl and M2R2• This implies that the price maker will keep his 
price at the present level Po, even if a certain small change occurs in his 
cost conditions. 

III 

So far, we have discussed the case where the price maker is concerned 
with a choice between to keep his price unchanged and to cut his price. 
We can discuss, symmetrically, the case of his choice between keeping his 
price unchanged and raising his price; and the result will be the same as 
the above discussion: 1. e., "not to rock the boat." 
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